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Resumen

La atrofia dsea mandibular es uno de los principales problemas para una rehabilitacién
protésica con implantes. Para solucionar este inconveniente se ha desarrollado en el
tiempo varias técnicas como por ejemplo la lateralizacion y la transposicidén del nervio
dentario inferior. Realizado por primera vez por Alling en el 1977, estas técnicas

quirudrgicas han ido avanzado con el aporte de cambio tecnolégicos e innovadores.

Objetivos: El objetivo de este trabajo era realizar una revision bibliografica sobre las
técnicas con objetivo principal la descripcidn de la técnica quirlrgica y su evolucién a lo
largo de los afios. Los objetivos secundarios eran de evidenciar sus indicaciones,
contraindicaciones, ventajas y desventajas y evaluar los resultados de las técnicas
(supervivencia de los implantes y evaluacion de los trastornos neurosensoriales sobre el

nervio dentario inferior).

Metodologia: Se han buscado articulos cientificos de impacto a través de recursos
digitales como PubMed, Google Scholar y otros. Se han utilizado diferentes filtros de
busqueda obteniendo 26 articulos, cuyos 11 se han analizados en una tabla para

desarrollar algunos objetivos.

Resultados: Los resultados en cuanto a la supervivencia de los implantes encontrados
para las técnicas de lateralizacién y transposicién del nervio dentario inferior fueron en
la mayoria de los casos del 100%, segun el periodo de seguimiento de cada autor.
Ademads, se ha observado que las alteraciones neurosensoriales se han recuperado en

casi todos los pacientes dentro de 1-18 meses.



Conclusiones: Estos procedimientos quirdrgicos presentan una multitud de ventajas
para el paciente, pero no hay que ignorar las desventajas y las contraindicaciones
absolutas (las cuales no son despreciables) para su realizacién. Para concluir se puede
decir que estas técnicas son efectivas, pero dependen siempre de la experiencia del
profesional para evitar dafios iatrogénicos temporales o permanentes, complicaciones

y pérdida de implantes por mala osteointegracion.

Abstract

Mandibular bone atrophy is one of the main problems for prosthetic rehabilitation with
implants. To solve this problem, several techniques have been developed over time,
such as lateralization and transposition of the inferior dental nerve. First performed by
Alling in 1977, these surgical techniques have advanced with the contribution of

technological and innovative changes.

Objectives: The aim of this work was to carry out a bibliographic review of the
techniques with the main objective of describing the surgical technique and its evolution
over the years. The secondary objectives were to demonstrate their indications,
contraindications, advantages and disadvantages and to evaluate the results of the
techniques (survival of the implants and evaluation of the neurosensory disorders on

the inferior dental nerve).

Methodology: We searched for scientific articles of impact through digital resources
such as PubMed, Google Scholar and others. Different search filters were used to obtain

26 articles, 11 of which were analyzed in a table to develop some objectives.



Results: The results regarding the survival of the implants found for the techniques of
lateralization and transposition of the inferior dental nerve were in most cases 100%,
according to the follow-up period of each author. In addition, it has been observed that

the neurosensory alterations recovered in almost all patients within 1-18 months.

Conclusions: These surgical procedures present a multitude of advantages for the
patient, but one should not ignore the disadvantages and absolute contraindications
(which are not negligible) for their performance. In conclusion, it can be said that these
techniques are effective, but they always depend on the experience of the professional
to avoid temporary or permanent iatrogenic damage, complications and loss of implants

due to poor osseointegration.
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Introduccion

La atrofia 6sea mandibular es uno de los principales problemas odontolégicos para una
correcta y funcional rehabilitacién protésica con implantes, sobre todo en los sectores
posteroinferiores, donde tenemos una importante estructura anatdémica: el nervio

dentario inferior (NDI).

La atrofia 6sea mandibular ha sido clasificada por Cawood y Howell) en 1988 en 6

grupos:

e C(Clase | - mandibula dentada normal

e Clase Il - mandibula post-extraccién

e Clase lll - cresta alveolar redondeada con buenas altura y anchura

e Clase IV - forma de la cresta alveolar en filo de cuchillo, adecuada en altura y
perdida ésea en anchura (horizontal)

® C(laseV - cresta dsea plana, ya inadecuada en altura y anchura

e Clase VI - depresidn de la cresta 6sea, incluyendo perdida de hueso basal
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Fig. 1: Clasificacién de Cawood y Howell en mandibula anterior¥
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Fig. 2: Clasificacién de Cawood y Howell en mandibula posterior®

Para solucionar este tipo de problema, durante muchos afios, se han desarrollados
varias técnicas para evitar este problema y permitir insertar implantes donde
normalmente no seria posiblel?). Dentro de las distintas alternativas, cabe destacar los

siguientes procedimientos:

e Distraccién osteogénica:

técnica introducida por llizarov en el 1975 para uso ortopédico inicialmente; esta
técnica fue retomada por Chiapasco® y otros autores para aumentar verticalmente
la cresta 6sea mandibular y permitir insertar implantes. Consiste en una osteotomia
de un fragmento de hueso que serd desplazado de unos milimetros (en base a
cuanto hueso queremos) desde el punto de corte; se espera la formacién del coagulo
in-situ que a lo largo del tiempo creara nuevo tejido éseo, dando como resultado un

reborde alveolar mas alto.



e Implantes cortos:

aprovechan el hueso superior al nervio sin llegar a este. Uno de los principales
problemas de este tipo de soluciéon es que hay que considerar la relacién corona-raiz
gue ese implante va a tener, porque se podria crear una palanca desfavorable.
Ademads, en muchas ocasiones hay que aumentar el numero de implantes que hay

que colocar porque se trata de implantes cortos!®.

e Regeneracion dsea guiada (ROG):

con injertos dseos con particulado o en bloque. Esta es una de las mas utilizadas hoy
en dia; este tipo de técnica se suele utilizar en muchos casos, pero se ha demostrado
gue es de dificil aplicacidon en huesos atréficos de clase V de Cawood y Howell y
practicamente imposible en clase VI por la imposibilidad de osteotomia sin provocar
daio al nervio dentario inferior. Ademas, en muchos casos esta técnica requiere una

segunda cirugia para la colocacién de los implantes con estabilidad primaria®®.

e Implantologia guiada/navegada:
con estudio radiolégico muy especifico y meticuloso; esta técnica se aconseja en
casos clinicos donde es realmente posible evitar el nervio como por ejemplo

llevando el implante hacia lingual.

e Colocacién de 4 implantes en el sector anterior con sobredentadura removible:

Solucién clasica que requiere aceptacién del paciente para este tipo de proétesis.



Entre otras, hay dos técnicas quirdrgicas que permiten llevar a cabo el objetivo de
rehabilitacion protésica inferior en caso de hueso alveolar limitado, de manera
ambulatoria y sin el uso especifico de biomateriales como pueden ser injertos éseos.
Estas técnicas son la lateralizacién del nervio dentario inferior (LNDI) y la transposicién
del nervio dentario inferior (TNDI). Antes de empezar a desarrollar estas dos técnicas,

es bueno hacer una rapida introduccidon anatémica del nervio dentario inferior.

Nervio dentario inferior

El nervio dentario inferior, denominado también nervio alveolar inferior, es la rama
sensorial mas larga del nervio mandibular o llamado también V3, que procede del nervio
trigémino (quinto par craneal). Este nervio, una vez pasado por la fosa cigomatica
medialmente al pterigoideo externo y distalmente a la aponeurosis interpterigoidea,
cruza la arteria maxilar interna, desciende entre la rama de la mandibula y el pterigoideo
interno y entra en la mandibula a través del foramen mandibular, justo posteriormente
a la espina de Spix. Continuda su trayecto en el hueso mandibular inervando los dientes
del sector posterior. Una vez llegado a la altura de los premolares, el nervio dentario
inferior sale del cuerpo de la mandibula hacia vestibular a través del foramen
mentoniano y se divide en las dos ramas terminales: el nervio mentoniano, destinado a
la inervacion de la mucosa y de la piel del labio inferior y del mentdn, y el nervio incisivo
gue aporta su funcion al canino, a los incisivos y toda la encia correspondiente, llegando
a formar en la linea media de la cara un plexo nervioso con el nervio incisivo
contralateral. Durante su trayecto intradseo, el nervio dentario inferior estd

acompanado por la arteria dentaria inferior y un par de pequefias venas comunicantes



entre ellas. El didmetro medio del nervio dentario inferior a nivel del tercer molar

inferior es de 2,52 mm, de la arteria es de 1,84 mm y de las venas apenas 0,42 mm.

Fig. 3: imagen macroscépica del nervio dentario inferior y de su correspondiente arteria‘®

Hay que recordar que el nervio dentario inferior no es el Unico nervio que recorre la
mandibula. Existen también otros nervios como el nervio milohioideo y unas ramas
terminales del nervio mentoniano que cruzan la mandibula y reingresan en esta a través

de los foramenes de la corteza labial.(®

Historia de la lateralizacion y transposicion del nervio dentario inferior

El primer caso documentado de lateralizacidn del nervio dentario inferior es de Alling en
el 1977®)17)(@)_ E| aplicd esta técnica para controlar las alteraciones neurosensoriales
debidas a la presién constante de la prétesis sobre el nervio. En 1987, Jensen y Nock®®)
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revisaron los estudios de Alling y aprovecharon de esta técnica para la insercion de
implantes osteointegrados en un reporte de caso de mandibula atrdéfica en los sectores
posteriores. Ademads, los dos autores aportaron una modifica a la técnica, incluyendo en
la osteotomia el agujero mentoniano?. Ellos reportaron también una alteracién
neurosensorial en el paciente que se recuperé gradualmente en 5 semanas segun
criterios subjetivos (no se realizaron pruebas objetivas para la evaluacion neurosensorial
y ademas los autores no reportaron datos sobre el seguimiento y la supervivencia de los
implantes del paciente). Fue Rosenquist®) en 1992, el primero en documentar una serie
de casos de trasposicidn del nervio dentario inferior con 26 implantes insertado en 10
pacientes con un seguimiento de hasta 10 afios. Ademas, el evaludé objetivamente la
recuperacién de la sensibilidad del nervio dentario inferior utilizando el método two-
point discrimination test. Su estudio se completd con un indice de supervivencia de
implantes de 93,6%. Las técnicas de lateralizacion y transposicién del nervio dentario
inferior consisten en crear una ventana dsea de acceso al nervio dentario inferior y/o al
agujero mentoniano que nos permite desplazar el nervio lateralmente e insertar
implantes en la mandibula aprovechando todo el hueso existente. Una vez insertados
los implantes, el nervio se deja en su posicién natural y la ventana ésea se cierra. La
diferencia principal entre la lateralizacion y la transposicidn del nervio dentario inferior
estd en el rol del agujero mentoniano. Mientras en la lateralizacidn se realiza una
osteotomia parcial distal al agujero mentoniano, en una transposicién se incluye todo el
agujero mentoniano en la osteotomia para la creacién de la ventana dsea. De toda forma

las dos técnicas seran descritas con mas detalle mas adelante.
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Transposicion del nervio dentario inferior

Lateralizacion del nervio dentario inferior

Ventana dsea vestibular/lateral

Ventana dsea vestibular/lateral

Osteotomia completa del foramen mentoniano

Osteotomia parcial distal al foramen mentoniano

Incision del nervio incisivo

Se mantiene la integridad del nervio incisivo

Traccion vestibular suave

Traccion vestibular suave

Reposicionamiento de nervio dentario inferior en

un nuevo agujero mentoniano distalizado

Reposicionamiento del nervio en la superficie del
implante (con membrana protectora de colageno

y fibrina rica en plaquetas)

Tabla 1 — Diferencia entre lateralizacién y transposicion del nervio dentario inferior!®
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Objetivos

El objetivo de este trabajo es realizar una revision bibliografica sobre las técnicas de

lateralizacion y transposicion del nervio dentario inferior.
Objetivo principal

e Descripcion de la técnica quirdrgica y su evolucion a lo largo de los afios
Objetivos secundarios

e Evidenciar indicaciones, contraindicaciones, ventajas y desventajas relacionadas
con las dos técnicas quirurgicas

e Evaluacién de los resultados de las técnicas: supervivencia de los implantes
osteointegrados y evaluacion de los trastornos neurosensoriales sobre el nervio

dentario inferior

Metodologia

Para la realizacién de este trabajo se han realizados busquedas de articulo cientificos de
alto impacto a través del motor de busqueda Google Scholar, que hace referencia a los
principales sitios de base de datos internacionales como PubMed, NCBI, Hindawi,

ResearchGate, SpringerLink y muchos otros. Se han aplicados filtros de busqueda como:

e Articulos publicados entre 2013 y 2020 (excepto por los articulos de alto impacto
histdrico como por ejemplo lo de Cawood y Howell del 1988 para la descripcion
de la clasificacion de atrofia 6sea, siendo este ultima aun reconocida como valida

en el mundo cientifico)
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e Articulos cientificos en idioma ingles y espafiol
e Palabras clave “inferior alveolar nerve lateralization”, “inferior alveolar nerve
transposition”, “inferior alveolar nerve repositioning”, “alveolar bone atrophy

n u

classification”, “inferior alveolar nerve piezosurgery”

Desde esta busqueda se han obtenido articulos que se pueden dividir en 3 grupos:

e Articulos histdricos de descripcidon de conceptos generales o precursores de la
técnica

e Articulos de reporte de casos (los de menor impacto para este tipo de trabajo)

e Articulos de revision sistematica directa (el autor del articulo es él mismo el
cirujano de los casos presentado) o indirecta (el autor ha hecho un estudio
sistemadtico recogiendo los datos de diferentes fuentes); este grupo es el

principal para la redaccién de este trabajo.

Gracias al ultimo de los 3 grupos, ha sido posible redactar una tabla de resumen de todos
estos articulos cientificos (presente al final de este trabajo), donde en las columnas se

han introducido datos relevantes para poder realizar la discusion de este trabajo:

e Nombre del autor

e Afo de publicacién del articulo (A)

e Numero de pacientes presentados en el articulo (P)

e Numero de implantes totales insertados en los pacientes (l)
e Numero de lateralizaciones realizadas (L)

e Numero de transposiciones realizadas (T)

e Relacion hombre/mujer (H/M)
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e Edad (media o rango de edad segun el autor) (E)
e Periodo de seguimiento (s = semanas; m = meses, a = afios) (S)
e Exito del trabajo

e Notas adicionales de resefiar

Ademads, se han empleado criterios de inclusién y exclusién para la redaccién de la

siguiente tabla.

Criterios de inclusion:

e Numero minimo de pacientes por articulo =7

e Pacientes con tramos edéntulos inferiores y con reabsorcién dsea en los sectores
posteriores

e Rehabilitaciones implantolédgicas postquirirgicas o evaluacién de trastornos
neurosensoriales sobre el nervio dentario inferior

e Datos sobre el seguimiento de los pacientes

Criterios de exclusion:

e Articulos cuyos analisis se han realizado en vidrio o sobre animales
e Articulos publicados antes del 2010

e Articulos de tipo casos clinicos
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Discusion

Descripcion de Ila técnica y su evolucion

Toda la parte preoperatoria de las técnicas de lateralizacidon y transposicién del nervio
dentario inferior es similar e incluye un estudio radiografico del paciente
(ortopantomografia, TAC). En ambas técnicas se utiliza la misma técnica de anestesia.
De hecho, se realiza una anestesia troncular del nervio dentario inferior y anestesia
infiltrativa. Una vez anestesiado el paciente, se realiza un colgajo mucoperiostico por
medio de una incision supracrestal con descargas anterior y posterior que permite tener
un campo quirudrgico claro del hueso mandibular vestibular y de la cresta alveolar.
Abayev® recomienda que la incisién se realice al menos 1 cm mads hacia coronal del
lugar de la osteotomia. Durante la realizacién del colgajo se debe tener especial cuidado
en no dafiar el paquete vasculonervioso que sale del agujero mentoniano*?. Una vez
finalizado el colgajo y expuesta la zona quirdrgica, las técnicas de lateralizacién y

transposicién del nervio dentario inferior se diferencian.

Lateralizacion del nervio dentario inferior

En el caso de una lateralizacidon del nervio dentario inferior, se realiza una osteotomia
de la cortical ésea del cuerpo mandibular posterior al agujero mentoniano. La
osteotomia se puede realizar por medio de una pieza de mano (con fresas para cirugia
numero 700 o 701 y abundante irrigacién con solucién salina). Una de las principales
modificaciones de esta fase fue aportada por Peleg*® que en el 2002 utilizé esta técnica
modificando la cldsica osteotomia en un paso con 2 osteotomias, una posterior (mas
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corta con respecto a una lateralizacion normal) para visualizar y liberar el nervio
dentario inferior y otra anterior en forma de circulo alrededor del foramen mentoniano
(Fig. 4). El autor refiere que esta técnica modificada le aportd mejorias a nivel de
recuperacién de la sensibilidad y funcién neurosensorial porque al hacer dos
osteotomias se evité un estiramiento excesivo de las fibras nerviosas alfa con menos
probabilidad de provocar parestesia, hipoestesia y cualquier otro trastorno

neurosensorial.

Fig. 4: osteotomia modificada realizada por Peleg™® en una lateralizacién del nervio dentario inferior.
Suele recordar a la osteotomia que se realiza en una transposicion porque se acttia también a nivel del

agujero mentoniano

Ademds, la osteotomia se puede realizar aprovechando la piezocirugia®®. Esta es una
de las ultimas actualizaciones aportadas a la lateralizacién y transposicion del nervio
dentario inferior. De hecho, gracias a la utilizacién de un aparato de piezocirugia, se
puede liberar el nervio de su trayecto minimizando el riesgo de dafiarlo gracias a la
posibilidad de configurar el instrumental con una frecuencia funcional de 25-29 Hz(* y

a oscilaciones entre 20 y 200 pm® que permiten cortar tejidos mineralizados sin
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provocar dafio en los tejidos blandos como nervios, arterias y venas. Aunque la
piezocirugia es muy segura al no dafar el nervio dentario inferior, hay que recordar que

esta técnica requiere mucho mas tiempo que una osteotomia clasica.

Fig. 5: osteotomia realizada por De Vicente**) con piezocirugia; se puede notar la precisién y la eficacia

de este instrumental al cortar el hueso

Una vez que se ha quitado la cortical dsea vestibular, se pueden utilizar curetas para
eliminar los restos de hueso esponjoso y para liberar el nervio de su conducto. Durante
este paso se debe tener cuidado de no provocar iatrogenia al paquete vasculonervioso.
Una vez liberado el nervio, se utiliza un instrumento a forma de gancho o un instrumento

curvo para desplazar el nervio de su proprio trayecto natural.

Clasicamente, llegados a este punto, el gancho se sustituye con un vessel loop para tener

el paquete vasculonervioso desplazado lateralmente durante la insercion de los
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implantes. Hassani*® en 2015 usé un Penrose (Fig. 6) para la retraccién del nervio
dentario inferior, prefiriendo un retractor con un area de contacto mayor que los
clasicos retractores, disminuyendo asi el riesgo de lesién del paquete vasculonervioso y

la posibilidad de provocar alteraciones neurovasculares iatrogenicas.

Fig. 6: diferencia de contacto con un retractor de nervio tipo Penrose (primera imagen) y un retractor

clsico como un vessel loop (segunda imagen)®®

Otra modificacién en la realizacion de la ventana ésea a destacar es la introducida por
Sharifi’”) en el 2018. El autor detectd; gracias a estudios diagndsticos con CBCT (Fig. 7);
gue en algunos pacientes el canal mandibular pasa demasiado por lingual para realizar
un reposicionamiento clasico del nervio dentario inferior. Asi que pensé en hacer la
ventana dsea lingualmente y realizar una medializacién del nervio. Hay que sefialar que,
en este caso, a las dos semanas de la intervencion, el paciente reporté fractura de la

mandibula después haber ingerido alimentos de consistencia dura. Se tratoé la fractura
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con fijacion maxilomandibular durante un mes y dieta blanda hasta el mes siguiente. A
los 3 meses la fractura se repard completamente. El autor resalta en el articulo que la
fractura no tiene relacién con la modificacidn de la técnica ya que solo se elimind una
pequeia cantidad de hueso, si no que es siempre aconsejable una dieta blanda en los

primeros meses después de la intervencién.

Fig. 7: CBCT preoperatoria realizada por Sharifi*” en un caso de trayecto del nervio dentario inferior

lingualizado

Una vez desplazado externamente el nervio dentario inferior, se pueden insertar los
implantes, los cuales tendran que ser lo suficientemente largos para sobrepasar el canal
mandibular, y asi aprovechar una estabilidad primaria optima. Una vez insertados los

implantes, se deja el nervio para que vuelva a su posicidon natural y se aplica una
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membrana reabsorbible entre el implante y el nervio para evitar que las roscas de los

implantes puedan dafarlo.

Llegados a esta fase, los autores vuelven a cerrar la ventana dsea de manera diferente.
Por ejemplo, De Vicente vuelve a utilizar la ventana de la osteotomia inicial, poniéndola

in situ y aplicando un tornillo para mejorar la estabilizacidon de este con la mandibula

(Fig. 8).

Fig. 8: De Vicente™ utiliza un tornillo para fijar la cortical de la ventana ésea

Fernandez Diaz¥, en 10 de sus 19 casos, utilizé también microtornillos, pero de manera
diferente con respecto a De Vicente. El autor aplicé 2 tornillos, uno superior y otro
inferior a la ventana 6sea, conectandolos con una placa de osteosintesis (Fig. 9) para

fijar la cortical de la osteotomia de manera pasiva.
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Fig. 9: técnica utilizada por Fernandez Diaz¥ en algunos de sus casos para la fijacién de la cortical 4sea;
se puede apreciar el uso de los 2 tornillos y de la placa de osteosintesis de conexién para estabilizar la

cortical dsea sin actuar directamente sobre ella

Este mismo autor, en las 9 intervenciones restantes de su articulo, rellené la ventana
dsea con injerto 6seo de tipo autdlogo (obtenido raspando alrededor de la ventana
dsea) o xenoinjerto y se cubrié todo con una membrana de coldgeno reabsorbible. El
uso de autoinjertos, xenoinjertos y aloinjertos esta ampliamente utilizado para el cierre
de la ventana 6sea. Peleg!’®, Martinez-Rodriguez*?), Sande Sardina!*®, junto con el ya
mencionado Fernandez Diaz, son solo algunos de los nombres de los autores que han
preferido rellenar la ventana dsea vestibular con injertos éseos en lugar de utilizar la
cortical autéloga del paciente. Los autores no han reportado diferencias sustanciales en
el uso de la cortical 6sea o de injertos dseos. Una vez cerrada la ventana dsea se vuelve

a suturar el colgajo asi terminando el procedimiento quirurgico.
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Fig. 10: foto intraoperatoria de una lateralizacién del nervio dentario inferior(*®

Transposicion del nervio dentario inferior

Para realizar una transposicion del nervio dentario inferior la osteotomia es diferente
con respecto a la realizada en la lateralizaciéon. De hecho, primero se realiza una
osteotomia circular que incluya el foramen mentoniano. En este paso se puede
prolongar la osteotomia unos 5 mm mesial al foramen mentoniano para evitar dafiar al
nervio dentario inferior en su porcién anterior, debido al bucle anterior del nervio
mentoniano. Una vez realizada la osteotomia circunferencial alrededor del foramen
mentoniano, se efectla la clasica ventana ésea posterior al foramen respectando su
trayecto natural. Los instrumentos utilizados para la osteotomia son los mismos de la

lateralizacion (pieza de mano, fresas quirurgicas, solucion salina, piezocirugia, curetas).
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Una vez terminada la ventana ésea, se debe seccionar el nervio en su porcién incisiva a
unos 5 mm del agujero mentoniano. Este procedimiento facilita la movilizacién del
nervio dentario inferior. En ese momento se puede tomar el nervio con un gancho de
nervios, lateralizarlo y mantenerlo en esa posicion con la ayuda de una banda elastica
tipo vessel loop (Fig. 11). Posteriormente se colocan los implantes aprovechando toda
la longitud dsea y asegurando una buena estabilidad primaria y finalmente se posiciona

el nervio en su lugar natural.

Fig. 11: imagen intraoperatoria de una transposicién del nervio dentario inferior; se puede notar como

la osteotomia ha llegado a incluir el agujero mentoniano*?

En el caso de una transposicion, puesto que esta incluye el agujero mentoniano en la
osteotomia, al finalizar la intervencién la emergencia del nervio dentario inferior se
encontrard mas distal con respecto al agujero mentoniano antes de la cirugia (Fig.

12).65)(16)
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Fig. 12: imagen intraoperatoria antes de la transposicion (A) y después de la transposicidn del nervio
dentario inferior (B)®); se puede notar como la emergencia del nervio resulta distalizada después del

procedimiento quirurgico

La decisidn de actuar con una u otra técnica depende principalmente de la elongacién
que se va a producir en el nervio. Estirar el nervio entre el 10y 17 % de la longitud natural
puede provocar la ruptura de las fibras internal?). Por esta razén, en casos donde se
necesita una traccién importante del nervio dentario inferior es preferible utilizar la
técnica de transposicidn del nervio, mientras que en casos de pequefias tracciones se

puede actuar con una lateralizacién del nervio.
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Inferior alveolar neurovascular bundle ‘

Mental foramen I

Fig. 13: diferencia entre la osteotomia de una transposicion (A) y una lateralizacién (B)®

Indicaciones postquirurgicas

Las medidas postoperatorias recomendada para una lateralizacién y una transposicién
del nervio dentario inferior son similares a muchas otras cirugias bucales. Muchos
autores0)B)10)15)(14)21) astin de acuerdo sobre la toma de antibiéticos y analgésicos (no
esteroideos o corticosteroides) durante el periodo postquirdrgico. En particular,
Martinez-Rodriguez!?? aconseja el uso de amoxicilina con acido clavuldnico 875 mg-125
mg cada 12 horas durante 7 dias, ibuprofeno 400 mg cada 12 horas durante 3 dias y
recomienda también enjuagues a base de clorhexidina de concentracién 0,12% durante

15 dias.
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Indicaciones, contraindicaciones, ventajas, desventajas

Las técnicas de lateralizacidn y transposicién del nervio dentario inferior han sido
empleadas en pacientes con reabsorciones dseas mandibulares severas. Estos
procedimientos quirdrgicos tienen como objetivos la mejoria fisiolégica, psicoldgica y

social a nivel protésico de los pacientes.

Las dos técnicas, como cualquier procedimiento quirurgico existente, presentan muchos
beneficios, pero al mismo tiempo tienen inconvenientes a tomar en consideracién.
Todos los autores consultados para la realizacién de este trabajo coinciden en cuanto a
indicaciones, ventajas, contraindicaciones y desventajas. Estas caracteristicas se pueden
resumir en los siguientes listados, redactados fundamentalmente en el articulo de

Abayev® con el complemento de algunos factores de Gasparini?3.

Entre las principales indicaciones se encuentran las siguientes:

pacientes con clase IV, V y VI de Cawood y Howell con extrusién de la arcada
antagonista y reducido espacio protésico

e paciente con clase V y VI de Cawood y Howell con presencia de dientes en el
sector anteroinferior

e pacientes con clase V y VI de Cawood y Howell con demanda de rehabilitacion
protésica inmediata con resultados predecibles

e cirugias ortognaticas con osteotomia alveolar total mandibular

e en anastomosis y reparacion de un nervio dentario inferior alterado

e encasos de cdncer en el sector posterior de la mandibula para proteger el nervio

dentario inferior
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pacientes donde no se pueden aplicar implantes cortos, como por ejemplo
cuando la atrofia dsea es tan avanzada que quedan 0,5-1,5 mm de hueso por

encima del canal mandibular

Por otro lado, las contraindicaciones para la actuacién de una lateralizacién o

transposicién del nervio dentario inferior son:

pacientes con un mal estado de salud general o enfermedades sistémicas que no
aseguran un prondéstico a largo plazo del tratamiento

limitaciones fisicas para acceder al campo quirurgico

pacientes proclives a sufrir infecciones o hemorragias

pacientes con cortical dsea gruesa por vestibular que, por el contrario, tienen un
paquete vasculonervioso pequeio

pacientes sensibles y propensos a estrés con facilidad ante un procedimiento
quirurgico, sobre todo al aparecer pequefias complicaciones relacionadas con la

cirugia.

Entre las principales ventajas que una lateralizacién o una transposiciéon del nervio

dentario inferior aporta encontramos:

posibilidad de utilizar implantes largos o de longitud normal (que no sean
implantes cortos) y que estos pueden ser insertados en una Unica cirugia
obtencién de una buena estabilidad primaria de los implantes aprovechando la
insercién de estos a nivel bicortical (superior e inferior al canal mandibular)
colocacién de un mayor numero de implantes que nos da ventajas en los pasos

postquirdrgicos, o sea a nivel protésico
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tiempo reducido de tratamiento total en comparacion a otras técnicas como los
injertos dseos que requieren un periodo de espera antes de la colocacidn de los
implantes en sus sitios

hay también la posibilidad de carga inmediata de los implantes que va a mejorar
fisiolégica (eficacia masticatoria, dimensién vertical, estabilidad oclusal),
psicoldgica y socialmente la calidad de vida del paciente

buena proporcién corona-implante

coste econdmico con respecto a otras técnicas como los injertos, donde tenemos
gue considerar también el coste del material de regeneracion

posibilidad de reutilizar la ventana 6sea de la osteotomia inicial para cerrar el
campo quirurgico y obtener una mejor cicatrizacion sin utilizar materiales de

regeneraciéon

Finalmente, las principales desventajas que se tienen que tomar en cuenta a la hora de

enfrentarnos a estas dos técnicas quirurgicas son:

problemas neurosensoriales de diferente grado o duracién, que pueden llegar a
ser permanentes con pérdida de la sensibilidad permanente

hemorragia por dafar el paquete vasculonervioso

no regeneracion de la cresta alveolar mandibular porque no estamos utilizando
materiales biolégicos como injertos dseos que nos aumentan la cantidad de
hueso existente

debilidad transitoria de la mandibula que puede provocar una fractura?® de la
misma a causa de la ventana ésea que hemos realizado para llegar a manejar el

nervio dentario inferior junto con la inserciéon de los implantes in situ. Esta
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desventaja se puede evitar con una buena explicacidn postquirdrgica al paciente,
el cual por ejemplo deberd evitar comer comidas duras durante unos meses

e posibilidad de causar problemas neurosensoriales por el intimo contacto entre
el implante roscado y el nervio dentario inferior

e problemas en alcanzar el resultado esperado en pacientes con bruxismo o
relaciones oclusales no adecuadas, ya que hacen que la estabilidad y la
supervivencia de los implantes sea desfavorable

e osteomielitis'®®)(2%): se piensa que esta complicacién pueda depender del
sobrecalentamiento del campo quirurgico, sobre todo al utilizar instrumentos
rotatorios sin un buen aporte de solucion salina, o de la presencia de hueso muy

denso y poco vascularizado®),

Complicaciones intraoperatorias

Estas técnicas quirdrgicas pueden presentar algunas complicaciones intraoperatorias
relacionadas con el alto grado de invasién de estas. Martinez Rodriguez®? en su articulo
del 2016 afirma que las principales complicaciones que pueden ocurrir durante una
lateralizacion o transposicién del nervio dentario inferior son hemorragia, insuficiente
estabilidad primaria de los implantes insertados y fractura de mandibula. Sin embargo,
expone que todos los casos reportados en este articulo no refirieron ningun tipo de
complicacién intraoperatoria. Por otro lado, Garcia-Ochoa*® menciona que, para evitar
hemorragias intraoperatorias, el uso de cirugia piezoeléctrica es altamente
recomendado. Ademads, con el uso de este instrumental, se puede evitar la transmisién
de calor al hueso y al nervio, la cual puede ser considerada también otra complicacién
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intraoperatoria. En otro articulo de Martinez Rodriguez!*? de 2016, se hace referencia
por primera vez en la literatura a la fractura de la cresta ésea durante la cirugia como
compilacién intraoperatoria. Finalmente, hay otra complicacién intraoperatoria muy
importante que se presenta en todos los articulos citados y que suele presentar efectos
postquirdrgicos. Se trata del estiramiento excesivo del nervio dentario inferior. De
hecho, si se supera el limite de estiramiento de las fibras internas del nervio durante la
intervencion, se pueden provocar alteraciones neurosensoriales postquirdrgicas de

corta o larga duracién, dependiendo de cada caso.

Alteraciones neurosensoriales

De esta manera, si se considera que la alteracién del nervio dentario inferior es la
principal complicacién intraoperatoria de este acto quirurgico, en el siguiente apartado
se ha procedido a analizar los datos sobre los trastornos neurosensoriales que pueden
ocurrir después de haber hecho una lateralizacién o una transposiciéon del nervio
dentario inferior. Por ejemplo, Ferndndez Diaz®, en su estudio de 2013 sobre 15
pacientes y 19 lateralizaciones totales, observé una perdida de sensibilidad a la semana
en todos los casos. Sin embargo, 12 pacientes (80%) carecieron de alteraciones a las 3
semanas. A las 8 semanas, 14 pacientes (93,3%) recuperaron su sensibilidad, mientras
un solo paciente permanecié con hipoestesia a los 2 afios. Gasparini?® en 2014 publicé
su estudio con 35 pacientes (16 utilizando instrumentos rotatorios y 19 con piezocirugia)
en el cual informé de 6 complicaciones totales (4 para los rotatorios y 2 para la
piezocirugia): 1 caso de anestesia transitoria y 4 casos de hipoestesia transitoria

resueltas de manera espontanea a los 6 meses. Ademads, el autor declaré no haber
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encontrado grandes diferencias entre el uso de los rotatorios y la piezocirugia. Barbu®,
en 7 pacientes tratados con 11 lateralizaciones, afirma que todos los pacientes
reportaron un trastorno neurosensorial transitorio hasta 2 meses sin ningln tipo de
complicaciones permanentes. Peev(??) en 32 lateralizaciones y 2 transposiciones obtuvo
un 76,4% de pacientes con recuperacion de la funcidén neurosensorial a las 2 semanas.
En el articulo de Martinez Rodriguez!’?, todos los pacientes refirieron reduccién de
sensibilidad después de una semana, mientras que a los 18 meses se recuperaron las
funciones en 26 lateralizaciones en un total de 27 y solo un paciente refiridé hipoestesia.
De Vicente!™ obtuvo un resultado similar. De hecho, el autor realizé un control al afio
en el cual observé que todos los 13 pacientes (por un total de 13 lateralizaciones) no
presentaron hipoestesia, solo un paciente reportd una sensacion de cosquilleo. Con el
articulo de Sethi®”) se observé que de los 78 pacientes, la mayoria de ellos recuperaron
totalmente su funcion a los 3 meses (todos los pacientes recuperaron la sensibilidad en
un rango que va desde las 24 horas hasta los 6 meses). Sin embargo, 5 pacientes
refirieron una sensacion rara localizada en el lugar de intervencién que no fueron
capaces de describir y que no se reflejaron en las pruebas objetivas utilizadas para la
evaluacidon neurosensorial. Finalmente, Abayev(®® en el segundo de sus articulos de
revisién sistematica, en un total de 21 cirugias (10 de transposiciéon, 7 de lateralizacién
y 4 con ambas técnicas utilizadas) observé que el 99,47% de los pacientes reportaron
alguna de las alteraciones neurosensoriales conocidas entre 1 y 6 meses después de la
intervencion. Solo 2 de los 378 casos (0,53%) tuvieron dafios permanentes en el nervio
dentario inferior. También hay que anadir que, en esta revisién de articulos de Abayev,
el 68,42% (13/19) de los estudios fueron realizados con menos de 2 pruebas objetivas

de evaluacidén de la sensibilidad del nervio o sin que el autor especifique algo a respecto.
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En cuanto a los articulos considerados para la redaccidn de este trabajo, la mayoria de
los autores utilizaron la prueba de discriminacion de dos puntos (two-point
discrimination test) para la evaluacion de la recuperacion de las capacidades
neurosensoriales. Esta prueba consiste en la utilizacién de calibradores afilados. Con
esto se toca simultdneamente la piel en dos puntos. La distancia entre los dos puntos de
los calibradores se incrementa gradualmente hasta que el paciente pueda distinguirlos
como dos puntos separados. Por fin, se registra esta distancia minima para la evaluacién
neurosensorial del paciente. Varios autores!?4(13 coinciden con que un resultado
menor de 14-15 mm con la prueba de discriminacién de dos puntos se considera como

una capacidad neurosensorial normal.

Resultados en cuanto a la supervivencia de implantes

Mediante la tabla de recogida de datos presente al final de este trabajo, se pueden
destacar varios puntos clave a tener en cuenta. En primer lugar, se observa que en el
estudio de Barbu® se obtuvo un porcentaje de supervivencia de implantes mayor,
llegando a alcanzar el 100% hasta el periodo de seguimiento del estudio (entre 7y 120
meses). Igualmente, Peevi?? reporté que en 34 pacientes su indice de supervivencia a
los 5 afios fue del 100%, pero no especifica el nimero total de implantes colocados. El
mismo resultado positivo de supervivencia de implantes lo obtuvo De Vicente™ (con
periodo de seguimiento de 1 afio). También es de relevancia el resultado obtenido por
Lorean'? que, con 57 pacientes y 232 implantes osteointegrados insertados, solo perdié
1 implante durante el periodo de seguimiento (porcentaje de supervivencia de 99,57%).

Sethi?”) en su articulo de 2017 ha dividido los 78 pacientes y 308 implantes en dos
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grupos: un grupo A (69 pacientes) que no necesitaban injertos éseos y tratados con
técnica de lateralizacién y un grupo B (9 pacientes) que si necesitaban injertos y donde
se practicaron transposiciones del nervio dentario inferior. El autor obtuvo como
resultado una pérdida de 3 implantes a los 10 meses que sélo pertenecen al grupo A. El
mismo Sethi sefiald que 16 implantes requirieron cirugia periimplantaria y otros 4 se
trataron con terapias no quirtrgicas. También Fernandez Diaz" y Martinez-Rodriguez!?
en sus respectivos trabajos, lograron porcentajes de supervivencias relevantes. En el
primer caso se consiguié un porcentaje de supervivencia del 97,36% en un total de 15
pacientes y 38 implantes. Mientras en el segundo caso el porcentaje fue del 98,6% a los
5 afios (27 pacientes y 74 implantes insertados). La misma Martinez-Rodriguez®?, en
otro articulo publicado el mismo afio (2016) pero a distancia de 3 meses, reporté datos
sobre 40 pacientes y 129 implantes con un porcentaje de supervivencia del 98,44%.
Abayev®?3 en sus dos articulos del 2015 realizdé una revisién sistematica sobre 16
estudios con un total de 160 pacientes y 306 implantes osteointegrados (101
lateralizaciones y 107 transposiciones) obteniendo como resultado una supervivencia
del 100% en 10 estudios, entre 88% y 99,5% en otros 4 estudios, mientras que la tasa
mas baja de supervivencia fue del 0% en un articulo reporte de caso que tiene relevancia
estadistica nula. Bovi®™® en 2010 alcanzé un porcentaje de supervivencia del 100% pero
en una base de datos de solo 9 pacientes y 20 implantes totales. Finalmente, hay que
destacar también el estudio de Khajehahmadi® de 2013. El autor, ademds de haber
evaluado minuciosamente la vitalidad de los dientes anteriores en los casos de
transposicién, después de un periodo de seguimiento de 1 afio no encontré ningun tipo
de complicacion o pérdida de estos, obteniendo un porcentaje de supervivencia del

100% sobre los 21 pacientes y 65 implantes osteointegrados insertados.

34



Conclusiones

Las técnicas de lateralizacion y transposicién del nervio dentario inferior se han
realizado durante mas de 40 afos durante los cuales muchos autores han
contribuido en actualizar los procedimientos con el aporte de mejorias e
innovaciones tecnolégicas.

Aunque estos procedimientos presentan una multitud de ventajas e
indicaciones, no hay que ignorar las desventajas y contraindicaciones de su
realizacidon; estas desventajas como las complicaciones sensitivas o la debilidad
transitoria de la mandibula, son tan importantes que por ellas, estas técnicas no
se consideran de primera eleccidon y por ello no hay una gran cantidad de
articulos y casos reportados en la literatura actual.

La supervivencia de los implantes osteointegrados realizando estas técnicas se
puede considerar optima, alcanzando en muchos casos el resultado del 100%;
sin embargo, hay que tener en cuenta que algunos factores como el periodo de
seguimiento y la experiencia del profesional son esenciales para el éxito de la

cirugia.
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Responsabilidad

Las transposiciones y lateralizaciones son dos técnicas quirudrgicas que se deben de tener

en cuenta como una opcion de tratamiento para los pacientes que no tienen una

adecuada cantidad de hueso para la colocacion de los implantes osteointegrados. Sin

embargo, al tratarse de técnicas con complicaciones importantes a largo plazo como las

alteraciones neurosensoriales, no se pueden considerar de primera eleccién como la

regeneracién ésea guiada. Por eso son procedimientos reservados para casos concretos

ante las indicaciones y la experiencia del operador con estas técnicas.

Tabla resumen de comparacidn de los articulos

Autor A P I L T | H/M E S Exito Notas
Bovi(15) 2010 | 9 20 / 10 3/6 40-65 | 1-2- | e 8 casos sobre 10: e Altura media
3-6- funcién entre la
12- neurosensorial cresta dsea
24- recuperada y el canal
36 m completamente a las mandibular:
2 semanas 6,4 mm
Los otros 2 casos se e Se utilizaron
recuperaron 3 pruebas
completamente a las sensoriales:
8 semanasyalos3 prueba de
meses toque ligero
Después de 4 meses, (light touch),
todos implantes prueba del
estaban dolory
osteointegrados sin prueba de
perdida dsea discriminaci
on de dos
puntos
e Se usd en
todos casos
piezosurgery
Lorean? 2013 | 57 232 | 68 |11 | 11/46 | 47,38 | 12- 1 implante perdido e 3 pacientes
45m 4 pacientes con fumadores
trastorno neural
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transitorio
prolongado

Durada de trastornos
neuralesentre 1y 6
meses

0 trastornos neurales
permanentes

Fernandez 2013 | 15 38 |19 |/ 14/1 | 30-64 | 3,8 | e 14/15 pacientescon | e Uso de
Diaz'*) s, 6, recupero fisiolégico técnica
12, del NDI piezosurgery
24 m | e Porcentaje de éxito e Incluidos
implantes = 97,36% solo
e 100% = pacientes
insensibilidad a la con hueso
semana restante <
e 12 pacientes (80%) 5mm
sin alteraciones (cresta-NDI)
neurosensoriales a e Todos en
las 3 semanas anestesia
e 14 pacientes (93,3%) general
sin alteraciones e 3 pacientes
neurosensoriales a tratados con
las 8 semanas radioterapia
e 1 paciente con postoperato
hipoestesia a los 2 ria por
afios carcinoma
e 1implantes roto a de hace 3
los 6 afios afios
Khajehahma | 2013 | 21 65 14 14 10/11 | 48-51 | 1w, | e Seguimiento al afio: | e Estudio
di® 1,3, no se revelan sobre la
6,12 implantes perdidos vitalidad del
m e |ntervenciones sector

hechas por un
cirujano vy las
pruebas
postratamiento por
otro cirujano

Se aplicaron muchos
criterios de exclusion
para este estudio
como por ejemplo
ausencia de traumas
mandibulares,
ausencia de
marcapasos,
ausencia de
enfermedades
sistémicas

Grupo de
lateralizacion, solo el
20% (2 pacientes)
aun tenian vitalidad
negativa de los
dientes anteriores

anteroinferi
oren
transposicio
ny
lateralizacié
n con el uso
de la prueba
eléctrica de
la pulpa
(parala
parte
sensorial) y
pulsioximetr
o (parala
valoracién
dela
irrigacion);
fueron
evaluados
también
labio inferior
y barbilla
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después de 2

con pruebas

semanas tactil de luz
e Transposicion del estaticay
nervio dentario prueba de
inferior con incisidn discriminaci
del nervio incisivo o6nde 2
lleva la puntos
desvitalizacion del
sector anteroinferior
Gasparini(23 | 2014 | 35 Téc | Téc | 16/19 | 23-78 | 14- 16 con rotatorios (4 Estudio
) nica | nica 101 | eventos adversos), 19 centrado
mix | mix m con piezosurgery (2 sobre todo
ta ta eventos adversos) enel
recupero de
Fueron reportados 6 sensibilidad
complicaciones: de los
e 1 caso de anestesia pacientes,

transitoria

e 5 casos de
hipoestesia
transitoria resuelta
espontaneamente en
6 meses

No parestesias

Los autores no
reportan grandes
diferencias entre el uso
de rotatorios y
piezocirugia

no reportan
datos
precisos
sobre los
implantes
Fueron
usados test
de
discriminaci
o6nde 2
puntos (5
mm o
menos se
consideraro
n buenas
respuestas),
test térmico
y
sensibilidad
a dolor
Fueron
utilizados
rotatorios y
piezocirugia
Técnica
utilizada =
Rosenquist
1993, no
hace mucha
diferencia
entre
transposicio
ny
lateralizacié
n, s como si
fuera una
técnica
hibrida
entre las dos
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Barbu®

2014

32

11

43,29

120

(me
dia
de
35,7
1m)

e No hay implantes

perdidos durante el

periodo de
seguimiento

e Justo después de la
intervencion todos
los pacientes
reportan trastorno
neural transitorio
hasta 2 meses

e Ningun paciente
refiere trastorno
neural permanente

e Barbu

afirma que
en casos
extremos
donde
hueso
residual
sobre el
canal
mandibular
es 0,5-1,5
mm
tampoco
podemos
aprovechar
dela
alternativa
de los
implantes
cortos
Todos casos
en anestesia
general
Técnica
modificada
con incision
peridstica
desplazada
0,5-0,7 mm
hacia lingual
para
mejorar
cicatrizacion
y evitar
dafo al
paquete
vasculonervi
0s0 proximo
a la cresta;
ademas, la
osteotomia
es muy
reducida con
ventana
6sea de 5-6
mm porque
el nervio
dentario
inferior ya
se
encuentra
muy
superficial

Peev(20)

2015

34

32

15/19

59,21

e indice de
sobrevivencia de
implantes después
de 5 afios: 100%
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® 76,4% de pacientes
no tiene mas
disfuncion
neurosensorial
después de 2
semanas
Se encontro
correlacion entre el
sangrado al sondaje
y reabsorcion ésea
marginal
Abayev®(25 | 2015 160 306 | 101 | 107 |/ 18-80 | Mini Revision sistematica Parte | —los
) mo 6 desde 1997 hasta autores
mes 2014 con criterios de | ilustran las
es inclusion y exclusion | técnicas
bien definidos. quirdrgicas,
Desde 879 articulos indicaciones,
iniciales se ha contraindicaci
llegado a aceptar ones, ventajas,
para la revisién 16 desventajas y
articulos (160 todos los
pacientes) datos
Tasa de estadisticos
sobrevivencia de sobre la
implantes del 100% supervivencia
en 10 estudios sobre | de implantes
16 Parte Il —el
En otros 4 estudios la | objetivo
tasa de principal es
sobrevivencia de analizar las
implante ha sido complicacione
entre 88% vy 99,57% S
La tasa mas baja ha neurosensorial
sido el estudio de es que esta
Karlis con 0%, que, técnica puede
pero fue un articulo provocar
reporte de caso de
un solo paciente
Alteracion
neurosensorial en la
mayoria de los
pacientes (99,47%)
durante 1-6 meses
0,53% (2 sobre 378
pacientes) de
alteraciones
permanentes
Martinez- 2016 | 27 74 27 / 10/17 | 30-70 | 3, Supervivencia de e Longitud de
Rodriguez(1 (57,7 | 12, implante a los 5 implantes
2) 4) 24, afios: 98,6% insertados
36, 100% de pacientes entre 10
48, refieren reduccién mmy 13
60m, de sensibilidad a la mm
5a semana e Los
Alos 3 meses 74,1% implantes
recuperan la reciben
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sensibilidad, a los 6
meses el 88,9% vy a
los 12 meses el
92,6%

A los 18 meses 26
pacientes han

carga
protésica a
los 4 meses
Los autores
han utilizado
xenoinjerto

recuperado la de hueso
sensibilidad y un bovino y
paciente refiere membrana
hipoestesia de colageno
Todos implantes para
presentan mejorar la
estabilidad primaria estabilidad
con valor 1SQ secundariay
superior a 62 el cierre de
Se registran 4 la ventana
complicaciones intra Osea
y postoperatorias: 3 vestibular
fracturas de la cresta
6seay 1implante
perdido
De 2016 13 27 13 1/12 45-68 | 1,2, 3 meses depuse las Osteotomia
Vicente(14) 3, cirugias: 11 realizada
4s, pacientes han con
2,3, recuperado piezocirugia
4,5, completamente la Examen
6, funcioén; 2 pacientes neurosensor
12m presentan ial realizado
hipoestesia y con3
sensacion de técnicas:
cosquilleo toco fine,
Al afio todos dolory
pacientes no discriminaci
presentan o6nde 2
hipoestesia, pero 1 puntos
paciente presenta Fueron
aun sensacién de excluidos
cosquilleo pacientes
Al afio 100% con
supervivencia de enfermedad
implantes y 100% es
satisfaccion de los sistémicas,
pacientes diabetes no
controlada y
enfermedad
es
inmunoldgic
as; todos
pacientes
fueron no
fumadores,
aungue no
se
excluyeron
pacientes
fumadores
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e Anestesia

local

e Profilaxis

pretratamie
nto con
amoxicilina
2g 1 hora
antesy
enjuague de
CHX 0,2%
En1l
pacientes la
ventana
Osea fue
reposicionad
a utilizando
un tornillo
para fijarla a
la

mandibula,
en los otros
12 pacientes
la ventana
Osea fue
posicionada
y fijada por
medio del
colgajo
(pasivament
e)

Sethi(27) 2017 | 78 308 | 105 | 16 16/62 | 28,5- | 1h, e Seguimiento directo Pacientes
(22 74,4 1s, del autor en 224 divididos en
4) (54,3) | 1,3, implantes, los otros 2 grupos: los

6, 84 implantes fueron que no

12m, seguido por otros necesitaban

desp odontdlogos injerto 6seo

ués | e Alos 10 meses se (A=69,

cada perdieron 3 tratados con

2a implantes, todos del lateralizacié

grupo A n)y los que

e Lafuncién necesitaban

neurosensorial se
recupero en todos
los pacientes entre
24 horas y 6 meses
(sin embargo, 5
pacientes
continuaron
refiriendo una
sensacion rara que
no fueron capaces
de describir, aunque
las pruebas
neurosensoriales
objetivas dieron
como resultado la

injerto junto
conla
técnica
quirargica
(B=9,
tratados con
transposicio
n); en el
segundo
grupo los
implantes se
insertaron
enuna
segunda
cirugia
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recuperacion de la
funcién)

La mayoria de los
pacientes
recuperaron
totalmente su
funcion a los 3 meses
16 implantes
requirieron cirugia
periimplantaria
debido a
periimplantitis,
mientras otros 4
implantes que
presentaron
periimplantitis se
trataron con terapia
no quirurgica

e Todos
pacientes
con clase IV,
VoVilde
Cawood y
Howell

e Técnica de
lateralizacié
n
modificada
con
liberacion
del agujero
mentoniano
(comossi
fuera una
transposicio
n) pero
dejando
intacto el
nervio
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A classification of the edentulous
jaws

J. 1. Cawood and R. A. Howell: A classification of the edentulous jaws. Ini. J. Oral
Maxillofac. Surg. 1988, 17: 232-236

Abstract. A classification of the edentulous jaws has been developed based on

a randomised cross-sectional study from a sample of 300 dried skulls. It was
noted that whilst the shape of the basalar process of the mandible and maxilla
remains relatively stable, changes in shape of the alveolar process is highly
significant in both the vertical and horizontal axes. In general, the changes of shape
of the alveolar process follows a predictable pattern. Such a classification serves
to simplify description of the residual ridge and thereby assist communication
between clinicians; aid selection of the appropriate surgical prosthodontic tech-
nique; offer an objective baseline from which to evaluate and compare different
treatment methods; and help in deciding on interceptive techniques to preserve
the alveolar process. An awareness of the pattern of resorption that takes place
in various parts of the edentulous jaws, enables clinicians to anticipate and avert
future problems.
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processes based on the presence of reversal
lines, which delineate the most inferior extent
to which alveolar reduction is likely to pro-
gress. This subdivision coincides with the

When considering preprosthetic surgery
of the edentulous jaws, it is essential
that both the surgeon and prosthodonti-
st possess a detailed knowledge of the
changing anatomical form of the jaws,
following tooth loss.

To date, attempts to describe and
classify these changes are unsatisfac-
tory> >4 5 They have been either too
subjective or incomplete. Several studies
refer to changes in vertical dimension
occurring in the anterior region of the
edentulous mandible, but make no ref-
erence to the changes in the horizontal
dimension or to changes occurring pos-
teriorly. There is a paucity of objective
data relating to the bony changes in the
edentulous maxilla.

For these reasons, the authors under-
took a study firstly to measure the
changes in shape of the edentulous jaws
and secondly to classify these changes
if possible.

Material and Methods

A randomised cross-sectional study of the
Greig Collection was carried out at the Royal
College of Surgeons of Edinburgh which
comprises 300 dried skulls.

Fig. 1. (A) Remodeling changes (shaded) in
the mandible in relation to loss of the teeth
(after ENLOW et al.3). (B) The line connecting
mental and mandibular foramina delineates
the boundary between the alveolar process
and basalar process. 3 reference points S, M
and K were selected. (B).

Mandibular study

As demonstrated by ENLOW et al3, there is a
subdivision between the alveolar and basalar
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line connecting the mental and mandibular
foramina (Figs. 1A, B). Three points S, M
and K on this line were selected. S indicates
the infersect through symphysis menti with a
horizontal line connecting the mental foram-
ina, M the mental foramen and K the mid-
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Fig. 2. Measurements of the height (A) and
width (B) of the alveolar process and basalar
process were taken at points S, M and K.
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Inferior alveolar nerve
transposition and reposition for
dental implant placement in
edentulous or partially
edentulous mandibles: a
multicenter retrospective study

A. Lorean, F. Kablan, Z. Mazor, E. Mijiritsky, P. Russe, H. Barbu, L. Levin:
Inferior alveolar nerve transposition and reposition for dental implant placement in
edentulous or partially edentulous mandibles: a multicenter retrospective study. Int. J.
Oral Maxillofac. Surg. 2013; 42: 656—659. © 2013 International Association of Oral
and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.

Abstract. The aim of this study was to evaluate the success and complications
following inferior alveolar nerve (IAN) transposition/reposition for dental implant
placement in edentulous or partially edentulous mandibles. This was a multicenter
retrospective study; patients who had undergone IAN transposition/reposition at
four surgical clinics were retrospectively evaluated. Adverse effects, especially
neural disturbances, were recorded and followed. Overall, 68 IAN reposition and 11
nerve transposition procedures were performed in 57 patients (only three patients
reported on smoking). The residual bone above the IAN was an average

3.88 4+ 1.98 mm. A total of 232 dental implants were inserted in the area after
transposition/reposition of the nerve. The average follow-up time was 20.62 + 9.79
months, ranging from 12 to 45 months. One implant loss was observed during the
follow-up period. Four patients reported prolonged transient neural disturbances
immediately following surgery (5% of the operations). The duration of neural
disturbances after the surgery ranged from 1 to 6 months. No permanent neural
damage was reported. Thus, within this study’s limitations, it can be concluded that
TAN transposition and reposition are useful adjunct techniques for managing
severely atrophic edentulous or partially edentulous mandibles with dental
implants. The risk of neural dysfunction appears to be low.
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Inferior alveolar nerve
transposition and reposition for
dental implant placement in
edentulous or partially
edentulous mandibles: a
multicenter retrospective study

A. Lorean, F. Kablan, Z. Mazor, E. Mijiritsky, P. Russe, H. Barbu, L. Levin:
Inferior alveolar nerve transposition and reposition for dental implant placement in
edentulous or partially edentulous mandibles: a multicenter retrospective study. Int. J.
Oral Maxillofac. Surg. 2013; 42: 656—659. © 2013 International Association of Oral
and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.

Abstract. The aim of this study was to evaluate the success and complications
following inferior alveolar nerve (IAN) transposition/reposition for dental implant
placement in edentulous or partially edentulous mandibles. This was a multicenter
retrospective study; patients who had undergone IAN transposition/reposition at
four surgical clinics were retrospectively evaluated. Adverse effects, especially
neural disturbances, were recorded and followed. Overall, 68 IAN reposition and 11
nerve transposition procedures were performed in 57 patients (only three patients
reported on smoking). The residual bone above the IAN was an average

3.88 4+ 1.98 mm. A total of 232 dental implants were inserted in the area after
transposition/reposition of the nerve. The average follow-up time was 20.62 + 9.79
months, ranging from 12 to 45 months. One implant loss was observed during the
follow-up period. Four patients reported prolonged transient neural disturbances
immediately following surgery (5% of the operations). The duration of neural
disturbances after the surgery ranged from 1 to 6 months. No permanent neural
damage was reported. Thus, within this study’s limitations, it can be concluded that
TAN transposition and reposition are useful adjunct techniques for managing
severely atrophic edentulous or partially edentulous mandibles with dental
implants. The risk of neural dysfunction appears to be low.
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Rehabilitation of edentulous
posterior atrophic mandible:
inferior alveolar nerve
lateralization by piezotome and
Immediate implant placement

J. O. Fernandez Diaz, L. Naval Gias: Rehabilitation of edentulous posterior atrophic
mandible: inferior alveolar nerve lateralization by piezotome and immediate implant
placement. Int. J. Oral Maxillofac. Surg. 2013; 42: 521-526. © 2012 International
Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights
reserved.

Abstract. The height and consistency of the bone tissue located above the inferior
alveolar nerve (IAN) represents an important challenge when a patient’s atrophied

posterior mandible is rehabilitated with an osseointegrated implant. Usually, the
surgical reconstruction of atrophic ridges is performed using several different
techniques. The purpose of this study is to demonstrate the effectiveness and safety
of the inferior alveolar nerve lateralization (IANL) technique performed with
ultrasonic cutting technology (piezotome). To demonstrate this, 38 osseointegrated
implants (11-15 mm in length) were performed during 19 procedures on 15
different patients. After 8 weeks, 14 of those 15 patients (18 of 19 sites: 94.73%)
showed normal IAN function. The implant success rate was 97.36%.
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Posterior or lateral mandibular atrophies
in patients who need dental implants are a
common issue in oral and maxillofacial
departments. These cases present several
challenges in terms of dental restoration,
such as a minimum bone height above the
Inferior Alveolar Nerve (IAN) on which to
place suitably sized implants, and a dis-
proportionate implant-crown relationship.
Several alternatives have been developed to
resolve these problems such as: alveolar
distraction'; on-lay versus in-lay autologous
bone grafting?; guided bone regeneration

0901-5027/040521+ 06 $36.00/0

with autologous bone particles such as allo-
grafts or xenografts,>* which are then cov-
ered with titanium mesh or titanium
reinforced membraness‘(‘; tilted or ‘all-on-
four’ procedures which extract the remain-
ing teeth; and short implants (<8 mm)
Grant et al. (2009). Varying methods of
Inferior Alveolar Nerve Lateralization
(TANL) and immediate implant placements
that have used drills, burs or saws, have been
reported.”!! Disturbances in postoperative
neurosensory function of the IAN are com-
mon. The risk of IAN morbidity created
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some controversy, which resulted in the
limited use of this classic technique.'
The authors propose the re-use of IANL,
because by updating it using the piezotome
they have found it to be effective. The aim
of this procedure is to lateralize the IAN in
order to achieve the required bone height to
securely place a suitably sized implant (at
least 11 mm in length), while keeping the
neurosensory function of the IAN intact.
Although the ultrasonic cutting device
developed by Tomaso Vercellotti was rela-
tively underutilized immediately following

(© 2012 International Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.
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ABSTRACT

Objectives: The purpose of this first part of a two-part series was to review the literature concerning the indications,
contraindications, advantages, disadvantages and surgical techniques of the lateralization and transposition of the inferior
alveolar nerve, followed by the placement of an implant in an edentulous atrophic posterior mandible.

Material and Methods: A comprehensive review of the current literature was conducted according to the PRISMA guidelines
by accessing the NCBI PubMed and PMC database, academic sites and books. The articles were searched from January 1997
to July 2014 and comprised English-language articles that included adult patients between 18 and 80 years old with minimal
residual bone above the mandibular canal who had undergone inferior alveolar nerve (IAN) repositioning with a minimum 6
months of follow-up.

Results: A total of 16 studies were included in this review. Nine were related to AN transposition, 4 to IAN lateralization and
3 to both transposition and lateralization. Implant treatment results and complications were presented.

Conclusions: Inferior alveolar nerve lateralization and transposition in combination with the installation of dental implants is
sometimes the only possible procedure to help patients to obtain a fixed prosthesis, in edentulous atrophic posterior mandibles.
With careful pre-operative surgical and prosthetic planning, imaging, and extremely precise surgical technique, this procedure
can be successfully used for implant placement in edentulous posterior mandibular segments.
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Vitality of intact teeth anterior to
the mental foramen after inferior
alveolar nerve repositioning:
nerve transpositioning versus
nerve lateralization

S. Khajehahmadi, A. Rahpeyma, M. Bidar, H. Jafarzadeh: Vitality of intact teeth
anterior to the mental foramen after inferior alveolar nerve repositioning: nerve
transpositioning versus nerve lateralization. Int. J. Oral Maxillofac. Surg. 2013; 42:
1073-1078. © 2013 International Association of Oral and Maxillofacial Surgeons.
Published by Elsevier Ltd. All rights reserved.

Abstract. The aim of the present study was to compare two methods used in inferior
alveolar nerve (IAN) repositioning to evaluate their effect on the vitality of intact
teeth anterior to the mental foramen. Nerve lateralization (NL) is defined as the
lateral reflection of the IAN without incisive nerve transection; nerve transposition
(NT) involves sacrifice of the incisive nerve. Twenty-one patients were included in
this study. Vitality tests for the teeth anterior to the mental foramen, including pulse
oximetry and electric pulp testing, were evaluated at 1 week prior to surgery and at 1
week, 1, 3, 6, and 12 months after surgery. Lower lip and chin neurosensory changes
were also recorded at the same time intervals by static light touch test with a cotton-

tipped applicator and two-point discrimination test with sharp callipers. Vitality
tests were negative after the operation in the NT group, while all had normal values
at 1 week prior to the operation. In the NL group, only two patients (20%) had
negative test results at 1 week after surgery. Lip and chin neurosensory changes in
the total transpositions (28 operations) were seen in 7.1% at 1 year after the
operation. It appears that NL is a more physiological procedure than NT.

International Journal of
ra
M axﬂhfaa’al

Surgery

Clinical Paper
Dental Implants

S. Khajehahmadi', A. Rahpeyma?,
M. Bidar', H. Jafarzadeh'

'Dental Research Center, Faculty of Dentistry,
Mashhad University of Medical Sciences,
Mashhad, Iran; 2Oral and Maxillofacial
Diseases Research Center, Faculty of
Dentistry, Mashhad University of Medical
Sciences, Mashhad, Iran

Key words: nerve lateralization; nerve transpo-
sition; neurosensory disturbances; pulse oxi-
metry; mandibular implants.

Accepted for publication 18 April 2013
Available online 21 May 2013

The reconstruction of atrophied posterior
mandibular ridges with height deficiencies
is possible through different routes,
including onlay bone grafting, interposi-
tion bone grafting, vertical alveolar osteo-
distraction, nerve lateralization and
transposition, and a combination of nerve
repositioning and inlay bone grafting.'

0901-5027/0901073 +06 $36.00/0

Inferior alveolar nerve (IAN) reposi-
tioning is indicated in implant dentistry
in situations where the vertical distance
between the ridge crest and the alveolar
nerve is significantly reduced. A remain-
ing 5-8 mm of bone is recommended in
the literature for this procedure.® Severe
resorption of posterior mandibular bone

53

will alter the crown/root ratio of a fabri-
cated fixed dental prosthesis because of
the increase in the clinical crown. In this
situation, bicortical placement of implant
fixtures that can be performed after nerve
repositioning leads to better biomechani-
cal conditions.” Dental fixture implants
are almost always placed simultaneously

(© 2013 International Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.
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Lateral repositioning of inferior alveolar neurovascular bundle
B Charles C. Alling, DDS, MS, Birmingham, Ala

As the alveolar process resorbs, the inferior alveolar
neurovascular bundle may be either covered with an
extremely thin layer of bone or may become exposed
on the superior surface of the mandible (Fig 1A, B).
Likewise, the mental foramen will be very near or on
the superolateral surface. The relatively high position
of these structures may result in pain when pressed by
a denture, may require extreme modification of
substructures of subperiosteal implant dentures, or
may impede preparation of the recipient site for
augmentation bone grafts.

Rather than attempting to lower the mental
nerve within the bone, one may remove the overlying
bone, lift the neurovascular structures from the canal
and place them, with their mental ramifications and
terminations, lateral to the mandible (Fig 1C, 2D-F).
These structures will then exit from the mandible in
the region of the second or third molar after trans-
versing the ramus from the inferior alveolar
foramen.

In patients with conventional dentures, the poste-
rior exit of the neurovascular bundle must be behind
the posterior border of the denture. With subperios-
teal implant dentures, the kateral struts of the implant
can be designed parallel to the superior crest of the
mandible, which therefore provides greater lateral
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stability than when a curve in the strut is necessary to
pass around the mental structures. Also, impinge-
ments on the neurovascular bundle are eliminated.

By moving the inferior alveolar structures, a
recipient site groove is produced on the superior
surface, which can be used to stabilize an augmenta-
tion, The posterior exit of the nerve is covered by the
bone graft; therefore, impingement by the denture is
not a problem.

The lateral positioning is contraindicated in
patients in whom there is adequate bone over the
inferior alveolar canal.

The longest follow-up on the lateral repositioning
procedure is 30 months after a ridge augmentation
bone graft of a rib with overlying iliac cancellous bone
and marrow, and a subsequent skin graft vestibulo-
plasty. The left mental nerve distribution is normal;
the arca served by the right mental nerve has had a
minimal paresthesia since the time of bone grafting.

Dr. Alling is profe nad-"“ dopar dovﬂ-um
School of Dentistry, Uni y of Alab in Bami Uni-
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aleolar canal. This 1s performed as far posteviorly a1 fearsdle,
wswally to region of second ov third medar. F: Newrorascular bundle
Placed lateral to mandabe.
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A Modified Surgical Technique for Inferior Alveolar Nerve Repositioning on
Severely Atrophic Mandibles: Case Series of 11 Consecutive Surgical Procedures
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Rezumat

O tehnicd chirurgicald modificatd pentru repozitionarea
nervului alveolar inferior in atrofiile severe mandibulare:
o serie de 11 proceduri chirurgicale consecutive

Context: Pentru a evidentia caracteristicile si posibilele
dificultiti ale tehnicii de repozitionare a nervului alveolar
inferior (NAI) in cazurile de resorbtie osoasd severi in regiunea
posterioard mandibulari si de a modifica tehnica manipulirii
tesuturilor dure si moi.

Materiale si Metode: Am analizat retrospectiv, sapte pacienti
care s-au prezentat in cadrul clinicilor noastre solicitind
restabilirea functiei masticatorii cu ajutorul unor restauréri
protetice fixe, avind o grosime osoasi reziduald minima (0.5
mm -1.5 mm) deasupra NAIL Au fost efectuate interventii de
repozitionare a NAI simultan cu inserarea implanturilor
dentare.

Rezultate: Unsprezece proceduri de repozitionarea NAI au fost
efectuate pe mandibule cu resorbtie osoasd severd. Varsta
medie a pacientilor a fost de 43,29 ani (SD 12,37). Osul
rezidual deasupra NAI a variat intre 0,5 mm si 1,5 mm, cu o
medie de 0,93 mm (0,35 SD). In total, 32 de implanturi

Corresponding author: Raluca Monica Comaneanu, MD
Gheorghe Petrascu 67A, Bucharest, Romania

E-mail: monica.tarcolea@gmail.com

dentare au fost inserate simultan cu repozitionarea NAIL
Timpul mediu de dispensarizare a fost de 35.71 luni (41,75
SD), variind intre 7 si 120 de luni.

Concluzii: Cazurile severe de atrofie necesitd atentie speciald
din cauza pierderii tesutului keratinizat de la nivelul crestei
alveolare. Utilizarea unei abordari chirurgicale modificate si
instrumente chirurgicale specifice oferd un mediu de lucr mai
sigur pentru operator si asigurd rezultate optime.

Cuvinte cheie: repozitionarea nervului alveolar inferior,
implanturi dentare, resorbtia severd mandibularg, osul rezidual,
gaura mentoniera

Abstract

Background: To emphasize the characteristics and possible
pitfalls of nerve reposition in cases of severe bone resorption
in the posterior mandibular area, and to modify hard- and
soft-tissue manipulation accordingly.

Methods: We analyzed retrospectively, 7 patients in which we
performed full arch lower jaw rehabilitation. The patients
presented for oral rehabilitation having a minimal residual
bone above the mandibular canal and had undergone inferior
alveolar nerve (IAN) displacement with modified surgical
technique for fixed prosthetic rehabilitation.

Results: Eleven procedures of nerve repositioning were
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Inferior alveolar nerve repositioning in
conjunction with placement of
osseointegrated implants: A case report

Ole Jensen, D.D.S., M.S.,* and David Nock, D.D.S.,** Denver, Colo.

A procedure for relocation of the inferior alveolar nerve to facilitate placement of endosseous implants is
described. The technique permits placement of implants in an atrophied mandibular alveolar ridge that
lacks sufficient vertical height superior to the mandibular canal. Placement of a fixed prosthesis instead of

a removable appliance is facilitated.
(ORAL SurG. ORAL MED. OraL PATHOL. 1987;63:263-8)

Atrophy of the alveolar ridge in the mandible is a
common sequelae following the loss of the dentition
and is especially evident in patients treated with an
alveolar tissue-borne prosthesis.!? Alveolar atrophy
may progress to the point at which comfort, function,
and esthetics are compromised.»* Several surgical
techniques have been advocated for reconstruction of
the denturc-bearing arca, including augmentation
grafting with bone, cartilage, and hydroxylapatite;
vestibuloplasty; and various osteotomy proce-
dures.*!° The success of these procedures is variable,
and the final prosthetic restoration still requires an

*In private practice, Denver, Colo.
**General practice resident at University of Colorado, School of
Dentistry.
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alveolar tissue-borne prosthesis that will place
resorptive force on the reconstructed alveolar pro-
cess.!"!3 All of these procedures can adversely affect
neurosensory function over the distribution of the
peripheral nerves of the mandible, resulting in pares-
thesia that may be temporary or permanent.'420-2
Many of these surgical procedures, such as the visor
osteotomy or the various sandwich osteotomies, are
primarily designed in order to avoid nerve injury but
involve the internal architecture of the mandible and
carry with them a greater risk of macrotraumnia to the
inferior alveolar nerve than do the only grafting
procedures.'®'>!” Egbert and coworkers'® advocated
approaching the mandible from the inferior border in
order to avoid injury of the nerves, by means of a
sandwich bone-grafting osteotomy. They were able
to avoid a sensory deficit in 16 of 19 patients with the
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Técnicas de reposicion del nervio alveolar inferior: transposicion y lateralizacién. Cient. Dent. 2019; 16; 1; 77-80

RESUMEN

La rehabilitacion de los sectores mandi-
bulares con atrofias 6seas severas uti-
lizando implantes es objeto de desafio
para cualquier profesional debido a las
dificultades que presentan. Existen dos
técnicas quirdrgicas para llevar a cabo
la reposicién del nervio dentario que son
relativamente seguras y ofrecen una alta
tasa de supervivencia de los implantes:
la transposicién y la lateralizacién. El
objetivo de este trabajo es llevar a cabo
una actualizacién sobre las técnicas de
reposicion del nervio alveolar inferior, y
para ello se ha efectuado una blsqueda
de estudios sobre humanos empleando
las bases de datos PubMed y Scopus,
utilizando como palabras clave: “transpo-
sition”, “alveolar nerve”, “atrophic mandi-
bles” y “nerve complications”. Se revisan
para ello un total de 22 articulos de casos
clinicos y estudios in vitro; 9 de ellos so-
bre lateralizacién, 8 sobre transposicién y
5 sobre ambas técnicas. Tanto la latera-
lizacién como la transposicion del nervio
dentario presentan riesgos relacionados
con complicaciones neurosensoriales y
fractura mandibular. Se observa una alta
tasa de éxito en la supervivencia de los
implantes sin discriminacion significativa
de la técnica.

Las técnicas de reposicién del nervio den-
tario no estan exentas de complicaciones.
La insercién de los implantes combinados
con la técnica de transposicion presenta
un comportamiento similar a cualquiera
de las otras técnicas empleadas en el
campo de la implantologia, siendo su pér-
dida 6sea marginal similar a la de otras
superficies implantarias.

PALABRAS CLAVE

Transposicion; Nervio alveolar inferior;
mandibulas atréficas; Complicaciones
nerviosas.
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TECHNIQUES FOR THE
REPOSITION OF THE
INFERIOR ALVEOLAR NERVE:
TRANSPOSITION AND
LATERALIZATION

ABSTRACT

The use of dental implants for the
rehabilitation of the atrofic posterior
mandible has been a challenge due to
the complications they may carry. There
are two surgical techniques for the
reposition of the inferior alveolar nerve
which are relatively sure and offer a high
survival rate of the implants: transposition
and lateralization. A research of studies
about human beings is carried out, using
PubMed and Scopus data bases. The
key words were: “transposition”, “alveolar
nerve”, “atrophic mandibles” and “nerve
complications”. It is performed a total
review of 22 articles of clinical cases and
in vitro studies; 9 about lateralization,
8 about transposition and 5 about both
techniques. Both lateralization and
transposition of the inferior alveolar nerve
present risks related with neurosensorial
complications and mandibular fracture.
A high survival rate of the implants
without discrimination of the technique is
observed.

Complications may appear when
reposition technique of the inferior alveolar
nerve is performed. It is observed a
similar behavior between the use of dental
implants with a reposition technique and
any other, especially in terms of marginal
bone loss.

KEY WORDS

Transposition; Alveolar nerve; Atrophic
mandibles; Nerve complications.
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Fixture Placement Posterior to the Mental Foramen With
Transpositioning of the Inferior Alveolar Nerve

Bo Rosenquist, DDS, PhD

The results of 10 fixture placement operations with transpositioning of the
inferior alveolar nerve are presented. Nerve transpositioning increased the
operating time, but with experience this time should be reduced. Neurosensory
dysfunction of the inferior alveolar nerve was found in 7 of 10 operated sites 1
week after surgery. Six months postoperatively, altered sensation was still
present in 2 patients. Nerve function was normal in all patients 1 year
postoperatively. The stability of fixtures was satisfactory throughout the
examination period and the procedure should prove useful in treatment of the
resorbed mandible posterior to the mental foramina. (INT J ORAL MAXILLOFAC
I MmPLANTS 1991;7:45-50.)

Key words: fixture, implant, inferior alveolar nerve, nerve transpositioning

The Branemark System® (Nobelpharma AB, Gothenburg, Sweden) was developed
for treatment of the edentulous jaw. According to the original guidelines, six fixtures
were placed in the mandible between the mental foramina." After a healing period
and abutment connection, detachable prostheses were made. These were usually
extended two teeth posterior to the most posterior fixture (ie, a 12-unit prosthesis
was made). This restoration was regarded as sufficient both cosmetically and
functionally.

In partially edentulous patients, especially when all premolars and molars are
lost, removable dentures may be unacceptable to the patient and fixed prostheses
with several extension pontics involve imminent risks of technical failures, such as
loss of retention or fractures of abutment teeth and / or prosthesis frameworks.?*
Thus it is desirable to extend the area available for fixture placement. In the
mandible this may require that fixtures be placed posterior to the mental foramina.
Surgery in this area poses two problems: (/) resorption of the alveolar ridge crest is
often so extensive that fixtures of adequate length cannot be placed between the
alveolar cortex and the inferior alveolar canal and (2) the quality of the bone
available is usually not ideal for fixture placement. Because of this combination of
factors, the success rate of fixtures placed in extensively resorbed posterior
quadrants of the mandible may be expected to be lower than between the foramina.

Fixture placement posterior to the foramina is also associated with a certain risk
of trauma to the inferior alveolar nerve,® the location of which is sometimes difficult
to identify.>’ Transpositioning of the inferior alveolar nerve has been performed to
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Implant survival and
complications in cases of
inferior alveolar nerve
lateralization and atrophied
mandibles with 5-year follow-up

N. Martinez-Rodriguez, C. Barona-Dorado, J. Cortes-Breton Brinkmann, M.
Martin-Ares, M. 1. Leco-Berrocal, J. C. Prados-Frutos, M. Pefiarrocha-Diago, J.
M. Martinez-Gonzalez: Implant survival and complications in cases of inferior
alveolar nerve lateralization and atrophied mandibles with 5-year follow-up. Int. J.
Oral Maxillofac. Surg. 2016; xxx: xxx—xxx. ) 2016 International Association of Oral
and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.

Abstract. The objectives of this study were to evaluate the survival after 5 years of

implants placed using inferior alveolar nerve (IAN) lateralization in cases of
mandibular atrophy and to determine the incidence of complications. Twenty-seven
patients received 74 implants by means of the IAN lateralization technique. Implant
survival after 5 years of loading was 98.6%. Eighteen months after surgery, the
recovery of sensitivity was complete in 26 cases. Implant placement with IAN
lateralization was seen to be a satisfactory and predictable technique. IAN
lateralization requires a high level of technical skill, and strict criteria should be

applied when prescribing this treatment.
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For many years, osseointegrated implant
placement in the posterior region of the
mandible was hindered by the presence of
the inferior alveolar nerve (IAN). This
area also suffers from bone resorption,
depending on the length of time passed
since the loss of teeth, which means that in
many cases there is insufficient bone width
and height to allow implant placement.’
Today, these restrictions can be overcome

0901-5027/000001+06

due to recent developments such as bone
grafting, distraction osteogenesis, and
IAN mobilization techniques.'

IAN mobilization was first described in
1977, applied in cases of extreme bone
atrophy in which the alveolar nerve was in
a submucosal position over the alveolar
crest.* However, it was not until 1987 that
the first case of nerve mobilization
combined with implant placement was

published.” This surgical procedure can
be performed using two different techni-
ques: lateralization and transposition.
With lateralization, the bone situated pos-
terior to the mental nerve is removed to
allow mobilization of the IAN, while with
the transposition technique, the nerve is
released from the supporting bone at the
point where it exits the mental foramen,
sectioning the incisor branch to allow

(© 2016 International Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.

Please cite this article in press as: Martinez-Rodriguez N, et al. Implant survival and complications in cases of inferior alveolar nerve
lateralization and atrophied mandibles with 5-year follow-up, Int J Oral Maxillofac Surg (2016), http://dx.doi.org/10.1016/
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Lateralization of the Inferior Alveolar Nerve
with Simultaneous Implant Placement:
A Modified Technique

Michael Peleg, DMD/Ziv Mazor, DMD2/Gavriel Chaushu, DDS3/Arun K. Garg, DMD#

Purpose: Several nerve repositioning techniques have ben presented in the literature, each with limita-
tions. This article presents a new technique involving the use of 2 osteotomies, with minimizes particu-
larly the potential duration of sensory disruption and the risk of nerve paresthesia and inadvertent
nerve transection or compression. Materials and Methods: Ten patients ranging in age from 47 to 67
years were selected for nerve lateralization utilizing the modified technique. A total of 23 cylindrical
implants were placed. An average follow-up period was 29.8 months. Results: Of the 10 patients, 4
experienced total return of sensation within 3 to 4 weeks. One patient experienced complete recovery
at 6 weeks. Discussion: Creating 2 osteotomies as described minimizes the chances for postoperative
neuropraxia and nerve paresthesia or anesthesia. Conclusion: When there is moderate-to-severe bone
resorption of the mandible posterior to the mental foramen, repositioning the inferior alveolar nerve
using both an anterior and postetrior osteotomy allows for more bone to accomodate ideal placement
and greater length of implant. (INT ] ORAL MAXILLOFAC IMPLANTS 2002;17:101-106)

Key words: dental implants, inferior alveolar nerve, nerve repositioning, nerve transpositioning,

neurosensory disturbance

Progrcssive bone resorption often occurs follow-
ing tooth loss or extraction, resulting in a mod-
erately to severely atrophied mandible. Often, the
bone height posterior to the mental foramen is
inadequate to allow proper placement of endosteal
implants and the use of optimal fixture lengths
without potentially injuring the inferior alveolar
nerve. One approach to avoiding nerve injury when
placing implants in these situations is to reposition
the inferior alveolar nerve laterally and then place
the implants medial to the nerve.!

Several repositioning techniques have been pre-
sented in the literature over the past 10 years, each
with limitations.2-1° Some of these techniques
involve tranpositioning the nerve by creating a win-
dow that includes the mental foramen as well as the

1Associate Professor, Department of Oral and Maxillofacial
Surgery, The Chaim Sheba Medical Center, Tel Hashomer, Israel.
2Private Practice, Periodontics, Tel Aviv, Israel.

3Associate Professor, Department of Oral and Maxillofacial
Surgery, The Chaim Sheba Medical Center, Tel Hashomer, Israel.
“Professor of Surgery, Division of Oral and Maxillofacial Surgery,
University of Miami School of Medicine, Miami, Florida.

Reprint requests: Dr Arun K. Garg, 6633 Roxbury Lane, Miami
Beach, FL 33141. Fax: 305-865-1148.

area of implant placement, then releasing the nerve
from the mental foramen and replacing the nerve
distal to its original location. Because this creates a
large bone segment that must be manipulated
within the mental nerve area, permanent nerve
damage is a significant risk. Other techniques
involve lateralizing the nerve by repositioning it
through a posterior cortical window rather than
engaging the mental foramen. This approach, how-
ever, requires extensive stretching of the nerve.

This article presents a new technique involving the
use of 2 osteotomies, which minimizes these limita-
tions—particularly the duration of sensory disruption
and the risk of nerve paresthesia and inadvertent
nerve transection or compression (Figs la and 1b).

MATERIALS AND METHODS

Ten patients (8 women, 2 men), ranging in age from
47 to 67 years (mean 56 = 7 years) were selected for
lateralization of the inferior alveolar nerve via the
modified surgical approach described in the next sec-
tion. Each patient presented with less than 8 mm of
bone height for implant placement, superior to the
inferior alveolar nerve. A total of 23 implants were
placed posterior to the mental foramen in the

The International Journal of Oral & Maxillofacial Implants 101
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The use of piezoelectric surgery

to lateralize the inferior alveolar
nerve with simultaneous implant
placement and immediate
buccal cortical bone
repositioning: a prospective
clinical study

J.C. de Vicente, I. Pefia, P. Braiia, G. Herndndez-Vallejo: The use of piezoelectric
surgery to lateralize the inferior alveolar nerve with simultaneous implant placement

and immediate buccal cortical bone repositioning: a prospective clinical study. Int. J.
Oral Maxillofac. Surg. 2016, xxx: xxx—xxx. © 2016 International Association of Oral
and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.

Abstract. A prospective study was conducted to assess a variation of inferior alveolar

nerve (IAN) lateralization. This study included 13 patients. An osteotomy was made
with a piezoelectric device, and the IAN bundle was moved buccally. Dental
implants were then inserted medial to the nerve bundle, and the inner surface of the
buccal cortical bone plate was shaped to reduce its thickness. Finally, the bone plate
was repositioned to restore the original shape and contour of the mandible.
Neurosensory examinations of the lower lip and chin were performed using three
tests: light touch, pain, and two-point discrimination. Three months after surgery,
the function of the IAN was judged to be completely restored at 11 of the 13 surgical
sites. Differences in the tests comparing the operated and non-operated sides were
not significant. No implants were lost, and all patients were satisfied with the result.
Although IAN lateralization in conjunction with dental implant placement is rarely
indicated, the use of a piezoelectric device to perform a buccal osteotomy with final
repositioning of the buccal cortical plate over the bony defect contributes to the
recovery of the contour and shape of the mandible, without impairment of IAN
function.
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The Use of Piezosurgery to Mobilize the
Mandibular Alveolar Nerve Followed
Immediately by Implant Insertion:

A Case Series Evaluating Neurosensory
Disturbance

Mauro Bovi, MD, DDS'
Armando Manni, MD, DDS?
Luan Mavrigi, MSc3
Giuseppe Bianco, DDS*
Renato Celletti, MD, DDS®

One of the therapeutic options proposed for reconstruction of the atrophic poste-
rior mandible is inferior alveolar nerve (IAN) mobilization with simultaneous
implant placement. However, studies on the functionality of this neurovascular
bundle after its mobilization have shown mixed results. This variability can be
attributed both to the test methodology, which typically requires subjective
answers from patients, and to the surgical procedure itself, which is highly depen-
dent on operator technique. This article reports on a series of 10 cases of IAN
mobilization using a device specifically engineered to simplify bone surgery. This
device enables the oral surgeon to avoid overstretching the nerve by creating a
smaller bone window and using an apicocoronal inclination of instruments to cap-
ture the neurovascular bundle. Evaluation by means of neurosurgery function tests
over a 36-month period found that all patients had a return to normal sensation
after a brief period of neurosensory disturbance. Subjective responses to a patient
questionnaire confirmed these findings. The implant success rate was 100%. (Int J
Periodontics Restorative Dent 2010;30:73-81.)
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Placement of osseointegrated
implants for denture support s a valid
therapeutic alternative for edentulous
patients, with a high success rate
when a sufficient quantity of bone is
present. However, the quantity of
bone available in the mandible pos-
terior to the mental foramen is often
reduced as a result of crestal resorption
following tooth loss.” This and the
presence of the inferior alveolar nerve
(IAN) can make it impossible to place
implants of the appropriate length. In
such cases, implant rehabilitation
requires an increase in bone quantity.
Among the therapeutic ap-
proaches for treating the severely atro-
phied mandible is IAN mobilization
with simultaneous implant place-
ment.8? This technique requires only
one surgical intervention, ensures
bicortical stability of the implant (both
the crestal and inferior cortices are
used), and requires a total treatment
time of about only 6 months. Its dis-
advantage is the risk of postsurgical
neurosensory alterations, including irre-
versible nerve damage and significant
functional consequences.
Neurosensory disturbances may
include, but are not limited to, anes-
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Nerve Retraction During Inferior Alveolar Nerve
Repositioning Procedure; A New Simple Method and
Review of the Literature
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Nerve repositioning surgery is one of the treatments chosen for the patients with edentulous posterior atrophic mandible. Like any other
treatments, this therapy has its advantages and disadvantages, indications and contraindications. The most important complication of this
procedure is neurosensory disturbance. This problem may occur at different stages of the treatment. One common time when nerve

damage happens is when the nerve is located outside the canal and drilling and insertion of the implant are performed. Accordingly, this
report describes a simple and feasible method to retract and protect nerves outside the canal during the treatment of nerve transposition.

This will reduce the risk of nerve damage.

Key Words: inferior nerve rep inferior

retraction, inferior alveolar nerve injury

INTRODUCTION

erve repositioning (N.R.) surgery is one of the

treatments chosen for patients with an edentulous

posterior atrophic mandible. As with any other

treatments, this therapy has its advantages and
disadvantages, indications and contraindications. In this meth-
od, after an osteotomy, the inferior alveolar nerve (IAN) will be
pushed aside, and the implants will be inserted under direct
vision up to the basal bone and eve, the mandibular inferior
cortex. Then IAN will be placed back in the site passively. Some
advantages of this method are use of longer length implants
and shortening the duration of treatment. The resistance
against occlusal pressures will increase and a proportion will be
made between the implant and prosthesis following the N.R.
and using longer length implants.'~ It has also been revealed
that using longer implants following the N.R will spread forces
better than using shorter length implants without the N.R.
Thus, atrophy of the coronal bone around the shorter length
implant will be more than the longer length implant.* The
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disadvantages of this method include neurosensory problems,
temporary mandibular weakness, and lack of anatomic
reconstruction of atrophic mandible.'”

The most important complication of this procedure is
neurosensory disturbance. Accordingly, the key of success is
prevention of this problem. This problem may occur at different
stages of the treatment, including the osteotomy, removal of
the nerve from the canal, preserving the nerve outside the
canal, and during drilling and inserting implants. One time that
the nerve damage happens is when the nerve is outside the
canal and the drilling and inserting of the implant are
performed.

Accordingly, this report describes a simple and feasible
method to retract and protect the nerve outside the canal
during the treatment of the nerve transposition.

MaTeRIALS AND METHODS

A literature search was carried out using PubMed (1977-2012)
with the following keywords: IAN lateralization, IAN transposi-
tion, IAN reposition, nerve retraction, inferior alveolar nerve injury.
The articles were written in English. In this review, 50 articles
were found; of these, 24 were selected. Articles that described
only the N.R. procedure without describing the nerve retracting
method or articles that had done the N.R. for another goal apart
from implant treatment—such as the tumor ablation with IAN
mobilization—were excluded. Only 12 articles explained their
retraction method; we evaluated their methods and compared
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Inferior Alveolar Nerve Medialization for
Dental Implant Placement:
Case Report with the Introduction of a New Technique

Reza Sharifi, DDS, MSc!/Majid Beshkar, DDS, MSc2/
Mahmoud Reza Mobayeni, DDS, MSc3/Mahboube Hasheminasab, DDS, MSc*

Inferior alveolar nerve repositioning is an option for treating the edentulous posterior mandible with
insufficient bone height above the inferior alveolar canal. This report presents a case in which inferior
alveolar nerve medialization was performed for placing dental implants. In the second postoperative week,
mandibular fracture occurred after biting on a relatively solid piece of food, which was treated conservatively.
INT J ORAL MaxiLLOFAC IMPLANTS 2018;33:e113-e115. doi: 10.11607/jomi.6938

Keywords: implants, inferior alveolar nerve medialization, mandible fracture, paresthesia

evere resorption of the alveolar ridge in the edentu-

lous posterior region of the mandible and the pres-
ence of the inferior alveolar nerve present a challenge
to clinicians during implant placement. Numerous sur-
gical techniques have been developed to overcome
this problem including vertical distraction osteogen-
esis,' onlay bone grafts,? placement of short implants,
and lateralization and transposition of the inferior al-
veolar nerve.?

Lateralization and transposition of the inferior al-
veolar nerve for placement of longer dental implants
in the posterior mandible were first introduced in 1977
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by Alling.# Since then, multiple modifications have
been developed by different surgeons to improve
the efficacy of the technique and to reduce complica-
tions.? In nerve lateralization and transposition, the
inferior alveolar neurovascular bundle is retracted
laterally with or without transposition of the mental
foramen, and dental implants are inserted in a lingual
position relative to the bundle. In some patients, the
inferior alveolar neurovascular bundle is positioned far
too lingually in mandible, and thus, lateral distraction
of the bundle is either impossible or subjects patients
to the risk of nerve tearing and permanent neurosen-
sory loss. In this report, a technique for inferior alveolar
nerve medialization is presented, which was followed
by implant insertion in a patient with a lingually posi-
tioned inferior alveolar neurovascular bundle.

CLINICAL REPORT

Awoman aged 48 years was referred to the Department
of Oral Implantology of Tehran University of Medical
Sciences, Tehran, Iran for rehabilitation of an edentu-
lous posterior mandible. The patient was a nonsmoker
in good health without any parafunctional habits. The
posterior region of the mandible was partially edentu-
lous and severely atrophic. In a cone beam computed
tomography (CBCT) scan, the remaining bone height
above the inferior alveolar nerve was lower than 5 mm
in most areas. According to CBCT, the inferior alveolar
neurovascular bundle was positioned in close contact
with the lingual cortex of the mandible in the site of
the first and second molars (Fig 1).
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RESUMEN

Introduccion: Durante muchos afios, la colocacion de implantes osteintegrados en la zona posterior de la mandibula se ha
visto dificultada por la presencia del nervio dentario inferior, asi como la reabsorcion 6sea que depende en gran medida, del
lapso de tiempo en que han estado ausentes los dientes, haciendo que en muchas ocasiones, se carezca de una anchura y
altura suficiente para la colocacion de implantes. En la actualidad, esta limitacion ha podido ser resuelta gracias al desarrollo
de técnicas como los injertos dseos, la distraccion histogénica alveolar y la movilizacion del nervio dentario inferior.

Palabras clave: Nervio dentario inferior, implantes endodseos, cirugia piezoeléctrica.

ABSTRACT

Introduction: For a long time, osseonitegrated implant placement in the posterior area of the mandible has been difficult due
to the presence of the inferior alveoloar nerve, and, as well as bone reroption that mainly depends on the time that teeth have
been absent, and, as a result, the patient sometimes does not have enough width and height to place implants.

Nowadays, this limitation has been solved thanks to some techniques such as bone grafting, alveolar distraction osteogenesis

and the mobilization of the inferior alveolar nerve.

Key words: Inferior alveolar nerve, implants, piezoelectric surgery.

INTRODUCCION

Estudios a largo plazo han demostrado que las mandibu-
las parcial o totalmente edéntulas se pueden rehabilitar
con éxito funcional y estético, con prétesis fijas implan-
tosoportadas. Sin embargo, en ocasiones, la reabsorcion
dsea que ocurre tras la pérdida dentaria resulta en una
reducida altura 6sea superior al nervio dentario inferior
(NDI) imposibilitando la colocacién de implantes de una
longitud mas favorable. Una técnica para evitar lesiones
nerviosas durante la colocacion de implantes en la man-
dibula posterior severamente atrdéfica es la movilizacion
lateral del NDly la colocaciéon de implantes medialmente
al nervio. Esta técnica permite la colocacion de implan-
tes mas largos con una mejor estabilidad primaria y una
relacién corona implante mas favorable. Esta técnica fue
descrita por primera vez en el afo 1987, por Jensen y
Nock' y desde entonces se presentaron varias modifica-
ciones. Basicamente, existen 2 métodos de movilizaciéon
del NDI: 1) Transposicion del NDI. Consiste en movilizar
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el nervio creando una ventana que incluye el agujero
mentoniano, asi como la zona donde se va a colocar el
implante. Después, liberar el nervio desde el agujero
mentoniano y colocar el nervio distal a su localizacién
original. El nervio incisivo se corta para permitir la trans-
posicion de ambos, el nervio mentoniano y el NDI; 2)
Lateralizacién del NDI. EI NDI se lateraliza reposicionan-
dolo a través de una ventana en la cortical posterior sin
incluir el nervio mentoniano y se colocan los implantes
medialmente al NDI%. Desde su primera descripcion,
diversos estudios han demostrado que las técnicas de
movilizacién del NDI permiten la colocacién exitosa de
implantes en la mandibula posterior con atrofia severa.
Sin embargo, la principal complicacién de estos proce-
dimientos es la disfuncién neurosensorial causada por
la compresién y traccion del paquete vasculonervioso o
por su traumatismo directo con los instrumentos rota-
torios. La incorporacion de la tecnologia piezoeléctrica
en el campo de la cirugia oral es un método vélido para
reducir o eliminar esta complicacion®. Los dispositivos de
ostectomia piezoeléctricos estan basados en la vibracion
ultrasénica modulada de una punta activa o inserto, y se
caracterizan principalmente por: a) corte preciso, debido
alavibracién de la punta activa con una amplitud de sélo
60 - 200 um horizontalmente y de 20 - 60 pm vertical-
mente; b) corte selectivo, ya que la frecuencia de vibra-
cién empleada solo corta tejido mineralizado, no tejidos
blandos; y ¢) mantenimiento del campo quirurgico libre
de sangre, debido al efecto de cavitacion del dispositivo.
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ABSTRACT

Introduction: Surgical inferior alveolar nerve (IAN) reposition techniques offer an alternative approach to
implant-based rehabilitation in patients with severe mandibular atrophy The aim of this systematic
review, was to determine the complications associated with the technique and to determine which of
two variants (lateralization or transposition) is less invasive.
Materials and methods: An electronic search was conducted in databases complimented by a manual
search to identify clinical studies investigating complications derived from these surgical techniques.
Only studies of adult humans, published in English during the last seven years were included. The initial
search located 78 articles, of which seven were included in analysis on the basis of the following
characteristics: four investigated inferior alveolar nerve lateralization (IANL), one inferior alveolar nerve
transposition (IANT), and two investigated both reposition techniques.
Results: This review included data from 289 patients who were recruited for lateralization (N = 319) or
transposition surgery (N = 33) making a total of 352 reposition procedures. Five patients (1.73%) suffered
persistent damage to the IAN at the end of the follow-up periods. The overall implant survival rate was
99.26% of a total of 817 implants. The most common complications were neurosensory problems,
mandibular fracture, infection, implant loss, and insufficient anatomical reconstruction of the atrophic
mandible; neurosensory complications (hypoesthesia, paraesthesia, and hyperesthesia caused by
traumatic damage to the nerve) were the most prevalent.
Conclusions: Lateralization of the inferior alveolar nerve would appear to be less invasive as it produces
lower percentages of persistent neurosensory disorders (1.56%) than transposition (12.12%).
Nevertheless, both techniques offer a viable approach to implant placement in edentulous atrophic
mandibles, obtaining predictable clinical and radiological results after 5 years implant loading.

© 2020 Elsevier Masson SAS. All rights reserved.

1. Introduction

Some authors argue in favor of short implants that avoid
interfering with the IAN and so avoid the resulting sensory

Rehabilitation of patients with edentulous posterior mandibles
continues to present a surgical challenge due to the limitation
imposed by the presence of the inferior alveolar nerve (IAN).
Diverse techniques have been described for treating severe
posterior mandibular atrophy and subsequent rehabilitation with
implant supported prostheses [1].
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disturbance [2]. Other authors prefer to carry out vertical guided
bone regeneration, proceeding to implant placement as soon as the
graft has matured [3].

Repositioning the inferior alveolar nerve (IAN), although
surgically more demanding, offers a viable alternative that allows
the use of longer implants and makes it possible to insert implants
as far as the two corticals, increasing primary stability [4].

The first case of IAN repositioning (lateralization) was reported
by Alling in 1977 [5]; thereafter in 1987 the technique was modified
by Jenson and Nock [6], whereby the osteotomy performed
included the mental foramen, taking the inferior alveolar nerve
to a new position (Fig. 1). The transposition technique requires

Please cite this article in press as: Palacio Garcia-Ochoa A, et al. Complications associated with inferior alveolar nerve reposition
technique for simultaneous implant-based rehabilitation of atrophic mandibles. A systematic literature review. ] Stomatol Oral
Macxillofac Surg (2020), https://doi.org/10.1016/j.jormas.2019.12.010

66



ORIGINAL ARTICLES
FIVE-YEAR FOLLOW-UP OF IMPLANTS PLACED
SIMULTANEOUSLY WITH INFERIOR ALVEOLAR NERVE
LATERALISATION OR TRANSPOSITION

Stefan Peev', Borislav Ivanov?, Elitsa Sabeva', Tihomir Georgiev?

!Department of Periodontology and Dental Implantology,
’Department of Clinical Medical Sciences,
*Department of Oral and Maxillofacial Surgery,
Faculty of Dental Medicine, Medical University of Varna

ABSTRACT

INTRODUCTION: The aim of this investigation was to evaluate the 5-year outcomes regarding presence
of intraoperative and postoperative complications and the survival rate of implants placed simultaneously
with lower alveolar nerve lateralization or transposition.

MATERIAL AND METHODS: implants placement was performed on 34 patients with advanced atrophy
of the posterior mandible simultaneously with lower alveolar nerve lateralization or transposition. Trans-
position was done only in two cases; in the rest of the cases lateralization of lower alveolar nerve was per-
formed.

RESULTS: The survival rate at the end of the fifth year after implant placement was 100%. The mean height
of residual bone at the region of implant placement was 2.76 mm. The mean marginal bone resorption for at
the fifth year was 0.309 mm. In 20.6% of cases a positive BOP (bleeding on probing) was registered. 14.7% of
the patients were free of symptoms of NSD (neuro-sensory dysfunction). In the rest of the patients the mean
duration of NSD was 2.06 weeks. In 76.4% of patients the symptoms of NSD of nervus alveolaris inf. resolved
after the second week. The maximum period of reported NSD was 6 weeks. No permanent NSD occurred.

CONCLUSION: Properly performed lateralization or transposition of the lower alveolar nerve is associat-
ed with minimal risk of permanent neuro-sensory dysfunction and providing an opportunity for placement
of intraosseal implants in the posterior mandible with high survival rate.

Keywords: implant, transposition of inferior alveolar nerve, lateralization of inferior alveolar nerve, neu-
ro-sensory dysfunction of inferior alveolar nerve
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The effect of a platelet-rich fibrin
conduit on neurosensory
recovery following inferior
alveolar nerve lateralization: a
preliminary clinical study™

A. Khojasteh, S. Hosseinpour, P. Nazeman, M.M. Dehghan: The effect of a platelet-
rich fibrin conduit on neurosensory recovery following inferior alveolar nerve
lateralization: a preliminary clinical study. Int. J. Oral Maxillofac. Surg. 2016, xxx:
xxx—xxx. (© 2016 International Association of Oral and Maxillofacial Surgeons.
Published by Elsevier Ltd. All rights reserved.

Abstract. This retrospective study aimed to assess the recovery of neurosensory
dysfunction following modified inferior alveolar nerve (IAN) lateralization surgery
compared to the conventional approach. Data from two groups of patients who
underwent IAN lateralization in 2014 were included in this study. In one group,
platelet-rich fibrin was placed over the IAN and this was protected with a collagen
membrane conduit; the other group underwent the conventional IAN lateralization
procedure. Implants were placed immediately. Neurosensory dysfunction was
evaluated at 3, 6, and 12 months post-surgery. Demographic, neurosensory
disturbance (NSD), subjective two-point discrimination test (TPD), and static light
touch test (SLT) data were obtained. Twenty-three IAN lateralization procedures
with the placement of 51 implants were performed in 14 patients. At the 6-month
follow-up, the number of patients experiencing normal sensation was greater in the
modified surgery group, but the 12-month follow-up results were the same in the
two groups. More precise sensation was observed with the TPD in the modified
group at 6 months, and the modified group demonstrated better SLT scores at 6
months. Although the two groups had comparable results at the 12-month follow-
up, it was observed that the modified technique accelerated neural healing within 6
months and reduced the length of the discomfort period.

International Journal of
ra
M aXi]I(jbcia]

Surgery

Clinical Paper
Oral Surgery

A. Khojasteh'2, S. Hosseinpour®,

P. Nazeman®, M. M. Dehghan®
School of Advanced Technologies in
Medicine, Shahid Beheshti University of
Medical Sciences, Tehran, Iran; 2School of
Medicine, University of Antwerp, Antwerp,
Belgium; 3Student Research Committee,
Dental School, Shahid Beheshti University of
Medical Sciences, Tehran, Iran; “Research
Institute of Dental Sciences, Dental School,
Shahid Beheshti University of Medical
Sciences, Tehran, Iran; *Department of
Surgery and Radiology, Centre of Excellence
for Cell Therapy and Tissue Engineering,
Faculty of Veterinary Medicine, University of
Tehran, Tehran, Iran

Key words: mandibular nerve; alveolar bone
loss; somatosensory disorders; dental im-
plants.

Accepted for publication 1 June 2016

* This study was performed at the School of Dentistry of Shahid Beheshti Medical University.

0901-5027/000001+06

(© 2016 International Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.

Please cite this article in press as: Khojasteh A, et al. The effect of a platelet-rich fibrin conduit on neurosensory recovery following
inferior alveolar nerve lateralization: a preliminary clinical study, Int J Oral Maxillofac Surg (2016), http://dx.doi.org/10.1016/

68



CLINICAL ORAL IMPLANTS RESEARCH
e —

Natalia Martinez-Rodriguez
Cristina Barona-Dorado
Jorge Cortés-Breton
Brinkmann

Maria Martin Ares

José Luis Calvo-Guirado
José Maria Martinez-
Gonzdlez

Authors’ affiliations:

Natalia Martinez-Rodriguez, Cristina Barona-
Dorado, Jorge Cortés-Breton Brinkmann, Maria
Martin Ares, José Maria Martinez-Gonzdlez,
Department of Medicine and Buccofacial Surgery,
Faculty of Dentistry, The Complutense University
of Madrid, Madrid, Spain

José Luis Calvo-Guirado, International Dentistry
Research Cathedra, Universidad Catélica San
Antonio de Murcia (UCAM), Murcia, Spain

Corresponding author:

Dr. Natalia Martinez-Rodriguez

Departamento de Medicina y Cirugia Bucofacial,
Facultad de Odontologia, Universidad Complutense
de Madrid, Plaza Ramon y Cajal s/n, Madrid, Spain
Tel.: +34639472690

Fax: +34913941973

e-mail: hospinatmr@hotmail.com

Date:
Accepted 3 April 2016

To cite this article:

Martinez-Rodriguez N, Barona-Dorado C, Cortés-Breton
Brinkmann ], Martin Ares M, Calvo-Guirado JL, Martinez-
Gonzalez JM. Clinical and radiographic evaluation of
implants placed by means of inferior alveolar nerve
lateralization: a 5-year follow-up study.

Clin. Oral Impl. Res. 00,2016, 1-6

doi: 10.1111/clr.12857

Clinical and radiographic evaluation of
implants placed by means of inferior
alveolar nerve lateralization: a 5-year
follow-up study

Key words: clinical research, clinical trials, soft tissue-implant interactions, surgical techniques

Abstract

Objective: To evaluate clinical and radiological responses of implants placed in combination with
inferior alveolar nerve lateralization, analyzing survival and success rates over 5 years functional
loading.

Materials and methods: This prospective, longitudinal, single-center study recruited 40 patients
with mandibular atrophy in the posterior sectors, who underwent lateralization of the inferior
alveolar nerve. Three months after surgery and implant placement, the implants were loaded by
means of screw-retained implant-supported partial prostheses or fixed complete prostheses. Clinical
and radiographic examinations were performed immediately after implant placement and at 12,
24, 36, 48 and 60-month follow-up visits.

Results: The 40 patients received a total of 129 implants (Phibo TSA™, Phibo Dental Solutions,
Sentmenat, Barcelona, Spain). Two implants were lost in the first month after surgery, generating
an implant cumulative survival rate (CSR) of 98.44%. The success rate after 5 years of loading was
98.44%. No intra-operative or postoperative soft tissue or prosthetic complications occurred during
the 5-year follow-up.

Conclusions: Inferior alveolar nerve lateralization performed to allow placement of (Phibo TSA™)
implants in patients with mandibular atrophy obtained predictable clinical and radiological results

over five years of functional loading.

Dental loss is accompanied by bone resorp-
tion of the alveolar crest. In this context,
rehabilitation of the posterior region by den-
tal implants is obstructed by the presence of
the inferior alveolar nerve, accompanied by
insufficient bone height and width for
implant placement (Penarrocha-Oltra et al.
2014). For some years, this limitation has
been resolved by applying various techniques
such as intra- or extra-oral bone grafts (placed
as on-lays or inlays), distraction osteogenesis,
short implants or mobilization of the inferior
alveolar nerve.

The first case of nerve mobilization simul-
taneous to implant placement was described
in the 1980s, and since then, various tech-
niques have been investigated including later-
alization, which is one of the most important
(Lorean et al. 2013). In spite of possible com-
plications, the lateralization technique offers

© 2016 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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attractive advantages compared with other
procedures, including minimal surgical time,
economic cost and the possibility of using
longer implants, which will allow bicortical
anchorage, better primary stability, as well as
a biomechanically favorable crown-to-root
relation (Barbu et al. 2014).

Although there is some controversy sur-
rounding the technique in terms of implant
success rates and the complications that can
occur, recent studies have obtained success
rates close to other techniques that would
appear to vouch for the efficacy of simultane-
ous lateralization and implant placement
(Fernandez-Diaz & Naval-Gias 2013; Kho-
jasteh et al. 2015). But to date, the scientific
literature includes few studies with long fol-
low-up periods.

For this reason, the aim of this study was
the clinical and

to analyze radiological
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Introduction. Inferior alveolar nerve transposition (IANT) is a surgical technique used in implantoprosthetic rehabilitation of the
atrophic lower jaw which has not been well embraced because of the high risk of damage to the inferior alveolar nerve (IAN).
There are cases in which this method is essential to obtain good morphologic and functional rebalancing of the jaw. In this paper,
the authors present their experience with IANT, analyzing the various situations in which IANT is the only surgical preprosthetic
option. Methods. Between 2003 and 2011, 35 patients underwent surgical IANT at our center. Thermal and physical sensitivity
were evaluated in each patient during follow-up. The follow-up ranged from 14 to 101 months. Results and Conclusion. Based on our
experience, absolute indications of ANT are as follows: (1) class IV, V, or VI of Cawood and Howell with extrusion of the antagonist
tooth and reduced prosthetic free space; (2) class V or VI of Cawood and Howell with presence of interforaminal teeth; (3) class
V or VI of Cawood and Howell if patient desires fast implantoprosthetic rehabilitation with predictable outcomes; (4) class VI of

Cawood and Howell when mandibular height increase with inlay grafts is advisable.

1. Introduction

Inferior alveolar nerve transposition (IANT) is a surgical
technique first described by Alling [1] and Fitzpatrick [2] in
1977.

This method, to be used in implantoprosthetic rehabilita-
tion of the atrophic lower jaw, has not been well embraced
because of the high risk of damaging the inferior alveolar
nerve (IAN).

Currently, the use of short implants, osteoregeneration
methods, and new prosthetic solutions using interforaminal
implants have further reduced the use of IANT. However,
there are cases in which the transposition of the alveolar
nerve is essential to obtain good morphologic and functional
rebalancing of the jaw. In this paper, the authors present
their experience with JANT, analyzing the various situations
in which IANT is the only surgical preprosthetic option for
implantoprosthetic rehabilitation of the mandible.
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2. Materials and Methods

We selected all patients who underwent IANT surgery
between 2003 and 2011 at our center. We excluded all patients
treated in 2012 to have adequate follow-up to obtain final
data on sensitivity related to the IAN. All patients were
reexamined clinically to evaluate the IAN function between
September and October 2012. We also made a summary of
the surgical technique used. We did not consider the stability
of system using implantologic criteria because this was not
considered part of our study. The implants were made by
different manufacturers and were positioned by different
operators. No implant loss was reported by patients. The
minimum follow-up time was 12 months.

To evaluate sensory function, we used the method
described by Becelli et al. in 2002 [3]. For the clinical
evaluation, we used a two-point-discrimination test, the
application of a painful stimulus and thermic sensitivity.
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if there are associated health problems, partial resection or osteo-
plasty are the recommended therapies.*’

To our knowledge, this article is the only report of an associa-
tion between monostotic FD and facial fractures. In contrast to the
report presented by Conejero et al," the patient described in this case
had no symptoms or functional deficits from the DF and thus no
need for any special treatment of the dysplastic bone.'* The pro-
posed treatment was a surgical reduction of the lesion combined
with rigid fixation, to be accomplished through an intraoral ap-
proach. This treatment was optimal because it allowed for a greater
range of adjustment of the miniplates and screws for the rigid internal
fixation and because it allowed for the collection of a biopsy specimen
for a more conclusive diagnosis of the lesion. The fracture fixation
was accomplished using screws placed within the healthy bone.
Because the response of dysplastic bone to implants is not known,
the areas of dysplasia were avoided during implant placement.

The association between FD and facial fractures is rare, likely
because the irregular deposition of trabecular bone increases the
thickness and resiliency of the involved bones, thus increasing their
fracture resistance. Because of the improved fracture resistance of
dysplastic bones compared with healthy bones, the fractures tended
to occur in transitional areas between the lesions and the normal
bones. Due to the unknown response of dysplastic bone to the pres-
ence of screws, the areas of bone modification were avoided for
implant placement.
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Incomplete Mandibular Fracture
After Lateralization of the
Inferior Alveolar Nerve for
Implant Placement

Pdmela Leticia dos Santos, PhD,* Cristiano Gaujac,T
Elio Hitoshi Shinohara, PhD,{ Osvaldo Magro Filho, PhD,t
Idelmo Rangel Garcia-Junior, PhDt

Purpose: The present case describes an inferior alveolar nerve
lateralization for implant placement that caused mandible fracture a
few days after surgery.

Clinical Report: In this case, a 56-year-old female patient who had a
severely atrophied jaw and showing bone height less than 7 mm from
the bone crest and the mandibular canal was submitted to surgery
lateralization of the inferior alveolar conducted with piezzo. Even with
all postoperative care, the patient suffered an incomplete fracture of the
mandible a few days after lateralization of the inferior alveolar nerve
for implant placement. The patient was treated with soft diet and
medications for pain and antibiotics, besides removing the implant
associated with the fracture.

Conclusion: It is suggested that this procedure may be conducted in
2 operative periods: firstly, the lateralization of the inferior alveolar;
and secondly, after a period of 3 months, the implant placement in a
situation of more bone stability.

Key Words: Mandibular fracture, alveolar inferior nerve,
lateralization, dental implants

fter tooth loss, bone remodeling is intense in the posterior region
of the mandible. This characteristic makes the rehabilitation with
implants difficult because bone size and quality are not sufficient."
Several techniques, such as bone grafting, osteogenic distraction,
utilization of short implants, and inferior alveolar nerve lateralization,
were developed in order to resolve these limitations.>>
Jensen and Nock® were the first authors to describe the technique of
lateralization or transposition of the inferior alveolar nerve (IAN)
simultaneously with the placement of dental implants in order to
restore the atrophic posterior region of the mandible. Presently, several
modifications of the IAN lateralization technique have been described
and successfully conducted.>*
The IAN lateralization can cause sensory alterations,” infection,
implant loss,® and mandibular fractures.>”-%
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ABSTRACT

Objectives: This article, the second in a two-part series, continues the discussion of inferior alveolar nerve lateralization/
transposition for dental implant placement. The aim of this article is to review the scientific literature and clinical reports in
order to analyse the neurosensory complications, risks and disadvantages of lateralization/transposition of the inferior alveolar
nerve followed by implant placement in an edentulous atrophic posterior mandible.

Material and Methods: A comprehensive review of the current literature was conducted according to the PRISMA guidelines
by accessing the NCBI PubMed and PMC databases, as well as academic sites and books. The articles were searched from
January 1997 to July 2014. Articles in English language, which included adult patients between 18 - 80 years of age who
had minimal residual bone above the mandibular canal and had undergone inferior alveolar nerve (IAN) repositioning, with
minimum 6 months of follow-up, were included.

Results: A total of 21 studies were included in this review. Ten were related to IAN transposition, 7 to IAN lateralization and
4 to both transposition and lateralization. The IAN neurosensory disturbance function was present in most patients (99.47%
[376/378]) for 1 to 6 months. In total, 0.53% (2/378) of procedures the disturbances were permanent.

Conclusions: Inferior alveolar nerve repositioning is related to initial transient change in sensation in the majority of cases.
The most popular causes of nerve damage are spatula-caused traction in the mucoperiosteal flap, pressure due to severe
inflammation or retention of fluid around the nerve and subsequent development of transient ischemia, and mandibular body
fracture.

Keywords: alveolar bone atrophy; dental implants; fifth cranial nerve injury; jaw surgery; mandibular nerve; paresthesia.
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Inferior alveolar neurovascular
bundle repositioning: a
retrospective analysis

A. Sethi, S. Banerji, T. Kaus: Inferior alveolar neurovascular bundle repositioning: a

retrospective analysis. Int. J. Oral Maxillofac. Surg. 2017, xxx: xxx—xxx. © 2017

International Association of Oral and Maxillofacial Surgeons. Published by Elsevier

Ltd. All rights reserved.

Abstract. In this study, patients with an insufficient height of bone for implant
placement in the posterior mandible were treated by repositioning of the inferior
alveolar neurovascular bundle (IANVB). These patients were divided into two
groups: those in group A (n=69) did not require a bone graft and implants were
placed at the time of nerve repositioning; those in group B (n =9) received bone
grafts in conjunction with nerve repositioning and implants were placed upon
maturation of the grafts. One hundred and twenty-one nerves were repositioned in
78 patients and 308 implants were placed. Three implants failed within the first 10
months after placement. With a certainty of 95%, an estimated overall mean
survival rate better than 97.8% was observed after a mean observation period of 84.5
months. The recovery of sensation was monitored using standardized tests. The
recovery of sensation varied from 24 h to 6 months. Five patients reported some
residual altered sensation. The technique of repositioning the IANVB provides an
effective way of treating the atrophic posterior mandible with acceptable morbidity
and a high implant survival rate; however the risk of dysesthesia must be
acknowledged and patients properly informed.
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The amount of bone available in the poste-
rior mandible for implant placement is lim-
ited by the position of the inferior alveolar
canal. This may be further compounded by
resorption of the alveolar ridge as a result of
normal atrophy following tooth loss or a
number of other causes. These include an
increased rate of resorption due to the use of
a soft tissue-supported removable prosthesis
and pathologies associated with failing teeth
or implants.

0901-5027/000001+06

The management of these patients is
challenging in view of the difficulty in
constructing removable tissue-borne par-
tial dentures to provide masticatory func-
tion. Alternative treatments to provide
fixed implant-supported restorations in-
clude the use of short implants, bone
augmentation, distraction osteogenesis,
and bypassing the inferior alveolar canal.

Repositioning of the inferior alveolar
neurovascular  bundle (IANVB) s

reported as a method of making the entire
height of the mandible available.'” The
procedure carries an inherent risk of dam-
age to the IANVB, which has been
reported by various authors and is sum-
marized in recent systematic reviews and
reports.” © This must be seen in the context
of the inherent risk of working in this
region, where high incidences of nerve
damage are reported (up to 19% at the
2-year recall).”

(© 2017 International Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.
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