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RESUMEN ESTRUCTURADO

Objetivos. Realizar una revision bibliogréfica sobre los distintos tipos de incrustaciones
atendiendo al tipo de preparacion y analizando las indicaciones, longevidad y tipos de
materiales.

Metodologia. Se realizé una blusqueda bibliogréfica utilizando articulos de alto impacto de
los ultimos 5 afios seleccionados en revistas de prestigio. Palabras: inlay, onlay, inlay,
overlay, tipos de preparaciones y materiales ceramicos.

Resultados. El disilicato de litio presenta mayor traslucidez, sigue la zirconia 5Y-ZP y la
zirconia 3Y-TZP. Laresistencia a la flexura es menor para el disilicato de litio y mayor para
lazirconia3Y-TZP. Lazirconia 5Y-ZP presenta resistencia intermedia. Vita Enamic y Lava
Ultimate presentan mayor desgaste si se comparan con Vita Mark Il. EI material mas fréagil
es el IPS Empress CAD, sigue el IPS e.max CAD que presenta una tasa de supervivencia
del 30% mientras que Paradigm MZ100 presenta una tasa de supervivencia del 100 %.
Sobre 610 incrustaciones realizadas con disilicato de litio (IPS e.max Press), 6 muestran
fracasos y presentan una tasa de supervivencia a los 10.5 afios de 95.27%. 189
restauraciones realizadas en composite, presentan una tasa de supervivencia del 96,8% y
una tasa de supervivencia funcional del 98,9% durante un periodo de seguimiento de 24
meses hasta 52.

Conclusiones. Las incrustaciones se clasifican en inlay, onlay, endocrown, overlay,
overlay adicional, carillas oclusales, veneerlay y long wrap overlay. Onlay u overlay son de
eleccion para dientes posteriores endodonciados con importante pérdida de sustancia y
cantidad adecuada de esmalte cervical. El disilicato de litio y el composite presentan

elevada supervivencia. En cuanto al tipo de preparacion, segun Ferraris el butt joint es de



eleccion y el bisel en algunos casos. Segin Veneziani, el bisel concavo es més favorable
para la técnica adhesiva. Segun Magne, el bisel concavo asegura Optima adaptacion

marginal y estética.

ABSTRACT

Purpose. Carry out a bibliographic review on the different types of partial indirect
restoration according to the type of preparation, analyzing the indications, longevity and
types of materials.

Methodology. A bibliographic search was carried out using hight impact scientific articles
from the past 5 years selected in prestigious journals. Words: inlay, onlay, inlay, overlay,
types of preparations and ceramic materials.

Results. Lithium disilicate shows higher translucency, follows 5Y-ZP zirconia and zirconia
3Y-TZP. Flexural strength is lower for lithium disilicate and higher for zirconia 3Y-TZP.
Zirconia 5Y- ZP exhibits intermediate strength. Vita Enamic and Lava Ultimate show
higher wear if compared to Vita Mark Il. The material more fragile is the IPS Empress
CAD, it follows the IPS e.max CAD that presents a survival rate 30% while Paradigm
MZ100 presents a survival rate of 100%. Out of 610 inlays made with lithium disilicate
(IPS e.max Press), 6 show failures and present a survival rate at 10.5 years of 95.27%. 189
restorations made in composite, present a survival rate of 96.8% and a functional survival
rate of 98.9% during a follow-up period of 24 months up to 52.

Conclusions. Inlays are classified into inlay, onlay, endocrown, overlay, additional

overlay, occlusal veneers, veneerlay, and long wrap overlay. Onlay or overlay are the



choice for teeth with endodontic treatment with important loss of substance and adequate
amount of cervical enamel. The lithium disilicate and the composite show a high survival
rate. Regarding the type of preparation, Ferraris followed the butt joint is of choice and the
bevel in some cases. According to Veneziani, the bevel concave was favored by the
adhesive technigque. According to Magne, the concave bevel ensures optimal marginal and

aesthetic adaptation.
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1.

INTRODUCCION

A. DEFINICION

La moderna odontologia conservadora aspira a la preservacion de la estructura dental
remanente, protegiendo la vitalidad pulpar, evitando un posible tratamiento de conductos
@ Y buscando un planteamiento mini-invasivo 2. Se denomina "restauracion indirecta
adhesiva" una restauracion parcial de la corona, realizada en los sectores posteriores, que
se distingue por una geometria cavitaria con caracteristicas peculiares que se desarrollaran
posteriormente 3). A diferencia de las anteriores incrustaciones en metal, que se basaban
en una cavidad retentiva (2), las actuales incrustaciones estéticas se caracterizan por una

cementacion de tipo adhesivo ().

. VENTAJAS

Actualmente, la evidencia cientifica se inclina a favor de las incrustaciones estéticas ().

Los motivos de esta eleccidén engloban, la escasa o nula invasividad, los excelentes
pardmetros estéticos y la capacidad de consolidar la estructura dental sana remanente,
favoreciendo el refuerzo del diente comprometido (2. La literatura afirma que las
incrustaciones preservan un 50% mas de la estructura dental en comparaciéon con una
corona de metal porcelana (1);s). Ademas, son mas conservadoras también en cuanto al
restablecimiento de la anchura bioldgica perdida, ya que no necesitan un efecto abrazadera
imprescindible para las coronas totales ) y tampoco requieren cavidades invasivas a

diferencia de las anteriores restauraciones metalicas (). Se define efecto abrazadera a la



estructura dental vertical remanente a nivel coronal cuyo valor como minimo tiene que
ser 2 mm (s)e).
A partir de los altimos diez afios ha aumentado la demanda de las incrustaciones estéticas

debido a diversas razones entre ellas cabe destacar (7).

Las innovaciones en los procedimientos adhesivos (3)@);

Las innovaciones en los materiales (g);

El objetivo de preservar el tejido dental (principio de bioeconomia), ser minimamente
invasivos y reforzar la estructura remanente (2)@);

El aumento de la demanda de restauracion sin metal (7) y el creciente interés por la estética

AM)®);

Supervivencia a largo plazo (.

. TIPOS DE INCRUSTACIONES

Ateniéndose a las restauraciones indirectas convencionales, existen tres tipos y se clasifican

en inlay, onlay u overlay ().

Se define inlay una restauracion indirecta parcial que no cubre las cuspides (). Se trata de
onlay si hay al menos una cuspide recubierta y si todas las cuspides han sido recubiertas se

habla de overlay (3).

Ateniéndose a las recientes incrustaciones desarrolladas, se clasifican en overlay adicional,
carillas oclusales, veneerlay y long wrap overlay (3).
El overlay adicional no necesita ningln tipo de preparacion y esta indicado en casos de

erosiones o abrasiones o si hay necesidad de modificar la dimension oclusal ().



Las carillas oclusales (table top) se caracterizan por una preparacion no retentiva y
presentan las mismas indicaciones de los overlay adicionales (). Se consideran
restauraciones extracoronales y el espesor recomendado para la ceramica es de 1,5-2 mm
1)-

La restauracion tipo veneerlay estd compuesta por un overlay y una carilla que engloba la
pared bucal y esta indicada en los casos de dientes posterosuperiores con un mal sustrato e

implicaciones estéticas, como por ejemplo los premolares superiores ().

El long - wrap overlay engloba la superficie oclusal, vestibular y/o palatina o lingual y esta

indicado en lesion cariosa muy extensa, abrasiones o fracturas en la superficie externa (3).

Figura 1: Long-wrap overlay (3. Pagina 23.

Otro tipo de restauracion parcial indirecta para los sectores posteriores es el endocrown,
una restauracion monolitica adhesiva cuya peculiaridad consiste en el anclaje interno a la

camara pulpar de los dientes endodonciados para aportar retencion previniendo ademas el



riesgo de contaminacion durante la retirada parcial de la gutapercha para la posterior
colocacion del poste (9)10) -

Por lo tanto, combina la corona y la reconstruccién del mufién en un Unico elemento
monobloc ).

A diferencia de la corona de recubrimiento total, las restauraciones adhesivas y por tanto
también el endocrown, no necesitan de un efecto abrazadera s). En caso de que haya
margenes yuxtagingivales y dificultad para alcanzar el efecto ferrule o que esto suponga un
ulterior deterioro del diente convertiendolo en no restaurable, se optara por un endocrown
en lugar de una corona (10).

Otra ventaja que presenta el endocrown engloba el menor grado de invasividad respecto a
la colocacién de un poste, reconstruccion del mufién y coronay por lo tanto conlleva menor

tiempo de trabajo ().

. INDICACIONES

En la actualidad, las indicaciones de las incrustaciones no se limitan al tratamiento de los
dientes afectados por caries, sino que incluyen las fracturas y los desgastes dentales (11),
también estan indicadas en casos de erosion, sindrome del diente agrietado (1) (12) y en las
rehabilitaciones orales para restaurar la dimension vertical perdida, siendo mas
conservadoras respecto a una corona total (12).

En los pacientes que presentan erosion dental severa, convencionalmente se optaba por una
rehabilitacion de ambas arcadas, mediante coronas de recubrimiento total, pero en la

actualidad, gracias a la técnica Three Step ideada por Vailati, es posible un planteamiento



mas conservador con técnicas adhesivas, usando onlays en la region posterior y carillas en
porcelana en vestibular y en palatino en la region antero superior (13).

Las incrustaciones desempefian un papel importante en la sustitucion de anteriores
restauraciones deterioradas (11)y constituyen una opcion viable en los casos de clase Il
amplia de tipo onlay (3). La restauracion del diente endodonciado juega un papel
fundamental, ya que la principal causa de fracaso presenta origen protésicae). El diente
endodonciado debido a las modificaciones biomecénicas a las cuales ha sido sometido
durante y como consecuencia del tratamiento de los conductos, se vuelve més fragil y
susceptible a las fracturas y por lo tanto es necesario protegerlo mediante restauraciones
coronales (2 (10). Se recomienda el uso de las incrustaciones en los casos en que se necesite
llevar a cabo multiples restauraciones en varios cuadrantes o donde se requiera modificar la
dimension oclusal (3, ademas en casos de margenes subgingivales se prefiere una
restauracion indirecta respecto a una directa (11). Las paredes remanentes y la posicion del
diente en la arcada, influyen en la eleccion del tipo de tratamiento a realizar (s). La presencia
de una cantidad adecuada de esmalte cervical y de sustancia dental residual es crucial para
el diagndstico y el tratamiento, de hecho, si el diente presenta una cantidad suficiente de
esmalte cervical, el tratamiento adecuado serd una incrustacion y, en caso contrario, una

corona de recubrimiento total (s).

Teniendo en cuenta la cantidad de tejido dental, las paredes restantes y la presencia o no de

fisura, se realiza en diente endodonciados (s):

Una incrustacion tipo inlay en el caso de la cavidad mesio-oclusal o disto-oclusal con
cuspides y cresta marginal con un espesor superior a 2,5 mm, cantidad inadecuada de
esmalte cervical y en ausencia de fisuras ). En ausencia de esmalte cervical, se prefiere

una restauracion indirecta debido a la minima contraccion de polimerizaciéon, limitada al



material de cementacion (s). En presencia de cantidad adecuada de esmalte cervical, se opta
por una restauracion con técnica directa en composite (s).
Una incrustacion tipo inlay representa una situacion clinica poco frecuente (), de hecho esta

indicada en dientes vitales en caso de clases 1l medio-amplia (3,

Una incrustacion tipo onlay en el caso de amplia cavidad mesio-oclusal o disto-oclusal con
espesor de las cuspides adyacentes a la cresta marginal comprometida de espesor
insuficiente y espesor de las cuspides adyacentes a la cresta marginal no comprometida, de

espesor superior a 2,5 mm, sin fisuras (s,

Una incrustacion tipo overlay en caso de cavidades mesio-ocluso-distal con o sin fisuras y
en presencia de cantidad adecuada de esmalte cervical (s). En general, siempre que el diente

presente grietas se debe utilizar un overlay ().

. CONTRAINDICACIONES

Las incrustaciones estan contraindicadas en los siguientes casos (14):

Higiene oral deficiente (14).
Poco esmalte remanente y por lo tanto mala adhesion (14);
Dientes que presentan una marcada alteracion del color (14):

Dientes que puedan ser restaurados mediante la utilizacién de una técnica directa que
presente menor invasividad (14);
En los pacientes bruxistas que no quieren usar una férula de descarga. En estos casos se

recomienda usar como material resina indirecta polimerizada en laboratorio que presenta



menor riesgo de fractura respecto a la ceramica (14). En los tltimos afios, gracias a la mejoria
de los materiales, se disponen de una mayor gama de productos (is).

En pacientes con parafuncion y con antagonista de dientes naturales se recomienda el uso
de cerdmicas con matriz de resina, a pesar del mayor desgaste que presentan respecto a los
materiales cerdmicos (i6). La eleccion de las ceramicas con matriz de resina se debe al menor
desgaste que causan al diente antagonista (1s). Segun Veneziani, en caso de que el paciente
presente una parafuncion o con espacio oclusal reducido menor de 1 mm, el oro resulta un

material valido ().

. PRINCIP1OS DE PREPARACION CAVITARIA

El disefio cavitario sigue los siguientes parametros:

La cavidad debe tener paredes lisas con una divergencia de unos 6-10 grados hacia el
exterior para una correcta via de insercion (s);

En el caso de cavidades profundas en dientes endodonciados, el uso de cemento de vidrio
ionémero tiene como objetivo cubrir el piso pulpar y facilitar un eventual retratamiento
endodoncico (7). Se recomienda una capa de composite, tambien en los dientes vitales, para
reducir el volumen de la restauracion y favorecer una preparacion con una correcta
geometria (7);

Los contactos oclusales no deben recaer sobre los margenes de la restauracion (3,
Los angulos internos deben ser redondeados (3)e)(12):

Es necesario acabar en esmalte con margenes netos (),



Reducir las cuspides de 1,5-2 mm s). El espesor del material de la restauracion debe ser
para el composite y para el disilicato de litio 1-1,5 mm y para la ceramica feldespaticay la
ceramica con matriz vitrea reforzada con leucita 2-2,5 mm (),

El istmo oclusal debera tener una anchura y una altura de 2 mm (3s);

Es necesario, para mantener las paredes, tener un espesor minimo de 2 mm si el diente esta
vital (la literatura reciente afirma 1 mm) y mayor de 3 mm si el diente esta endodonciado (3):
Eliminar los socavados y las zonas retentivas (12), conseguir una correcta geometria de la
cavidad y por lo tanto obtener un espesor 6ptimo del material restaurador que permita la
correcta polimerizacién del agente cementante (3.

Falta de contacto entre la cavidad y el diente adyacente (17y;

Comprobar gue haya suficiente espacio interoclusal durante los movimientosen céntrica y
exceéntricos (17);
A la hora de realizar una restauracion tipo overlay, es indispensable seguir la anatomia

oclusal y los surcos secundarios (7).

. TIPOS DE PREPARACIONES

Hoy en dia las preparaciones tienen como objetivo minimizar la perdida de tejido dental

sano para aportar resistencia al tejido dental remanente y facilitar las técnicas adhesivas (s).

Se diferencian tres tipos de preparacion: butt joint, bisel y hombro (12).



Para realizar el butt joint se necesita seguir la inclinacion del plano oclusal, excepto en la

linea de terminacion donde la preparacion serd mas horizontal (12).

Figura 2. Butt Joint (12). Pagina 492.

El butt joint esta indicado sobre todo en los casos de sobrecarga oclusal, abrasion o erosion,

fractura cuspidea y en caso de carillas oclusales (12).
Unica diferencia entre el butt joint y el bisel consiste en la presencia de un bisel inclinado

de 45 grados o mas con una anchura que oscila entre 1-1,5 mm (12).

Figura 3. Bisel (12). Pagina 493.



El autor Veneziani indica un nuevo tipo de preparacion llamada bisel concavo o hollow
chamfer (3). Se trata de un tipo de preparacion que se realiza en las paredes axiales si se
encuentran coronales respecto a la linea de maximo contorno dentario (3). El bisel concavo
consiste en una preparacion con plano inclinado (3).

Otro tipo de preparacion es el hombro redondeado de 1 mm (12).

Figura 4. Hombro (12). Pagina 493.

En cuanto a los tipos de preparaciones de las superficies interproximales, se clasifican en
slot, bisel y ridge up 2. El slot, muy comun, presenta un hombro redondeado de 1 mmy

el disefio sigue la remocion de la caries en el espacio interproximal (12).

Figura 5. Slot (12. Pagina 495.
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En el caso de que no haya caries en el punto de contacto y haya necesidad de poner una
incrustacion, se optarad para realizar un bisel, mas conservador respecto a la preparacion

precedente y con la ventaja de facilitar las técnicas adhesivas (12).

Figura 6. Bisel (12). P4gina 495.

La preparacion ridge up preserva la cresta marginal, requiere una minima preparacion y
presenta un enfoque muy conservador, conforme a los principios de las técnicas adhesivas

12).

Figura 7. Ridge up (12). Pagina 496.
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H. MATERIALES

Debido a los grandes avances en los materiales hoy en dia se dispone de una mayor gama
de productos con caracteristicas diferentes y por lo tanto también el clinico tiene mas

opciones (1s).

En general, hoy en dia para la confeccion de incrustaciones se usan (is:
« Cerémicas con matriz vitrea;
« Ceramicas policristalinas;

« Ceramicas con matriz de resina.

Feldspathic

Leucite-based
Glass-matrix Synthetic ; Lithium disilicate and derivatives
ceramics Fluorapatite-based

Alumina

Glass-infiltrated Alumina and magnesium
Alumina and zirconia

Alumina

Stabilized zirconia

Dental ceramics and

Polycrystalline | . - T
. . . H Irconia-toughened alumina
ceramic-like materials ceramics e

Alumina-toughened zirconia

Resin nanoceramic

Resm-m{:\trlx " Glass-ceramic in a resin interpenetrating matrix
ceramics

Zirconia-silica ceramic in a resin interpenetrating matrix

Fig1 Overview of the proposed classification system of all-ceramic and ceramic-like materials.

Figura 8: Clasificacion de las ceramicas y materiales ceramicos. (15 Pagina 229.
A diferencia de las ceramicas con matriz vitrea, las policristalinas no presentan una matriz

a base de vidrio en su composicion (5. Las cerdmicas que contienen matriz de resina a

12



partir del 2013 han sido incluidas dentro las ceramicas debido a que en su composicion hay
unamatriz organica con particulas ceramicas, este grupo de materiales permite reparaciones
y fresado mas faciles debido a las caracteristicas del material y un médulo de Young con

pocas diferencias respecto a los valores que presenta la dentina (is).

Dentro de las cerdmicas de matriz vitrea que se utilizan hoy en dia para la confeccion de

incrustaciones hay (is):

Ceramicas a base de leucita. Se incluyen en este grupo Noritake Super Porcelain EX- 3 (15
e IPS Empress CAD (),

Ceramica feldespética. Se incluye en este grupo Vitablocs (15). La ceramica feldespatica se
puede usar para restauraciones indirectas posteriores (3):

Disilicato de litio (IPS e.max Press e IPS e.max CAD) (s).

Las ceramicas a base de leucita estan compuestas por cristales de leucita englobados en
silice amorfa y presentan un médulo de Young de 65-69 GPa y resistencia a la flexion no
elevada (1g).

El disilicato de litio es dos veces mas resistente a la flexion respecto a las ceramicas a base
de leucita y presenta un médulo de Young de 103 GPa (15). Ademas el disilicato presenta

buenas propiedades fisicas y estéticas (19).

Dentro de las ceramicas policristalinas que se utilizan hoy en dia para la confeccién de

incrustaciones hay (1s):

Zirconia estabilizada (Prettau Zirconia, Katana Zirconia, Lava Plus) (1s);

13



Zirconia no estabilizada reforzada de alumina y la alumina reforzada de zirconia no

estabilizada i5).

La zirconia estabilizada presenta elevada resistencia a la fractura, pero baja translucidez
(15).

La gran ventaja que presenta la zirconia es la capacidad de cambiar de fase, en presencia de
grietas, pasando de tetragonal a monociclica, aumentando de volumen y como
consecuencia frena las propagaciones de las fisuras aumentando la resistencia a la fractura
del material (15). Respecto a la zirconia no estabilizada reforzada de alimina y a la alimina
reforzada de zirconia no estabilizada se demostrd que la adicion de la alimina a la zirconia,

aumentaba la resistencia de la alimina (s).

Dentro de las cerdmicas con matriz di resina que se utilizan hoy en dia para la confeccién de

incrustaciones hay (s):

Las resinas nanoceramicas (Lava Ultimate);
Las cerdmicas vitreas infiltradas en una red polimérica de resina (Vita Enamic);

Las cerdmicas zirconia - silice en una red polimérica de resina (Bloque Paradigm MZ100).

Las resinas nanoceramicas estan constituidas por dos componentes, por la mayor parte
cerdmica (80%) y el resto resina (ig). Las particulas que se encuentran son de silice y de
zirconia (1g). Presentan un médulo de Young muy bajo (12 GPa) y resistencia a la flexura de

164 MPa (1s).

Las ceramicas vitreas infiltradas en una red polimérica de resina se conocen también con el
nombre de cerdmicas hibridas y estan compuestas por mayor parte de ceramica feldespatica

y oxido de aluminio (86%) y el resto resina (1g). La Ultima ceramica de este grupo, esta

14



compuesta por un 60 % o mas de contenido inorgénico y diferentes matrices orgénicas con
porcentaje de peso de la cerdamica variable (is).
A continuacién se ensefia una tabla donde se resume la clasificacion de las ceramicas

mediante el uso clinico y método de fabricacion.

Table 1 Classification Summary of All-Ceramic and Ceramic-like Restorative Materials and Overview of Fabrication
Methods, Type of Use, Possibility to Be Etched for Adhesive Cementation, and Clinical Indications According to

Manufacturers
Clinical indications
Framework (F) Partial  Full-crown
Fabrication Monalithic (M) coverage Anterior (A) Implant
method Veneer (V)  Etchable Veneer restoration Posterior(P) FPD abutment
1. Glass-matrix ceramics
1.1. Feldspathic ceramics Refractory MN Yes 7/
die, platinum
foil, press
1.2. Synthetic ceramics
a. Leucite-based Press or EM Yes v v/ V(A)
CAD/CAM
b. Lithium disilicate and derivatves Press or EM Yes v 7 v/ (A/P)  3-unit up v
CAD/CAM to 2nd
premolar
c. Fluorapatite-based* Press or Vv Yes - - - - -
layering
1.3. Glass-infiltrated
a. Alumina CAD/CAM or - Yes v (A/P)  3-unit
Slip-casting anterior
b. Alumina and magnesium CAD/CAM or F Yes 7/ (A)
Slip-casting
c.Alumina and zirconia CAD/CAM or F Yes 7/ (A/P)  3-unit
Slip-casting posterior
2. Polycrystalline ceramics
2.1. Alumina CAD/CAM F No o v (AV/P) v
2.2. Stabilized zirconia CAD/CAM /M No v v (A/P) v v/
2.3. Zirconia-toughened alumina and CAD/CAM E/M No v/ v/ (A/P) v/ v
alumina-toughened zirconia
3. Resin-matrix ceramics
3.1. Resin nanoceramics CAD/CAM M No 7/ v/ v (AP)
3.2. Glass-ceramics in a resin CAD/CAM M Yes v 74 v/ (A/P)
interpenetrating polymer network
3.3. Zirconia-silica in a resin CAD/CAM M No 7/ 7/ v (AP
interpenetrating polymer network

CAD/CAM = computer-aided design/computer-assisted manufacture; FPD = fixed partial denture.
*Fluorapatite-based ceramics ara used as veneering materials over meatal alloy or zirconia substructures.

Figura 9. Clasificacion de las ceramicas, mediante uso clinico y método de fabricacion (15). Pagina 233.
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I. METODOS Y TECNICAS DE FABRICACION

Las ceramicas policristalinas y las que contienen matriz de resina se fabrican con el método
CAD-CAM (5. EI método CAD-CAM consiste en el escaneado intraoral, gracias a un
software especifico sigue la fase CAD (disefio asistido por ordenador) y por ultimo la fase
CAM (fabricacion asistida por ordenador) donde hay el fresado y por fin la restauracion
terminada 20). Si el clinico no dispone de un escaner intraoral en la consulta, se pueden
tomar las impresiones de forma tradicional y posteriormente el laboratorio hara el

escaneado extraoral del modelo de escayola (o).

El método CAD-CAM Chairside presenta varias ventajas entre las cuales cabe destacar (21):

Elimina el uso de los materiales de impresiones (21);
No necesita desinfectar la impresion ().

No se necesita enviar la impresion al laboratorio (21):
No se necesita la restauracion provisional (21);

Reduce los costes y los tiempos de trabajo (21).

Dentro las desventajas del CAD-CAM Chairside se encuentran (21):

La necesidad de investigar mas detalladamente sobre la adaptacion marginal, fundamental
para el éxito del tratamiento (21);

No permite reproducir margenes mas pequefios que el diametro de la fresa usada para fresar
(21);

Se necesita evitar hombros y angulos netos para permitir el acceso de la fresa (21);

La calidad de la imagen obtenida con el escaner intraoral depende del operador (o1).
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El disilicato de litio, mas precisamente el e.max Press, y las cerdmicas con leucita, ademéas
del método CAD-CAM, permiten también el método de inyeccion (5. EI método de
inyeccion consiste en un prensado isostatico en caliente. Se inyecta una pastilla en un

molde, con una técnica parecida a la de la cera perdida (15).

Ademés de los métodos anteriormente expuestos, caben destacar otras técnicas de

fabricacion (o).

Técnica semidirecta extraoral. Consiste en tomar una impresion de alginato o de silicona
de condensacion, confeccionar un modelo de silicona de consistencia dura con doble
viscosidad y en este modelo confeccionar la incrustacion mediante el uso de composite y

posteriormente cementar la restauracion ().

Técnica semidirecta intraoral. Consiste en confeccionar la restauracion directamente en
boca con dique puesto, aislando el diente previamente con una capa de latex liquido aislante
y sucesivamente se pone una matriz alrededor del diente y se afiade el composite (22). Una
vez que se haya confeccionado la restauracion, se quita de la boca para los ajustes finales
de los margenes y de los puntos de contactos (22). La técnica semidirecta intraoral no se
recomienda en cavidad mesio-distales profundas y presenta limitaciones debido a la
dificultad de quitar de boca la restauracion, por lo tanto se limita para la confeccion de

onlay con 10 grados de divergencia como maximo (2.

Técnica indirecta. Se produce en el laboratorio sobre un modelo de escayola (22).
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J. CEMENTACION

En odontologia existen dos tipos de cementos (4):

. Cementos convencionales. Presentan unién micromecanica;

« Cementos adhesivos a base de resina. Presentan union micromecénica y quimica.

Las restauraciones indirectas parciales adhesivas necesitan un cementado de tipo adhesivo
mediante cementos de resina @ 0 mediante resina compuesta fotopolimerizable
precalentada (23)24)25). EI cemento a base de resina presenta como ventaja un modulo de
elasticidad cuyo valor es parecido a lo de la dentina, por lo tanto la carga esta repartida en
manera mas ecua sobre la interfase elastica (). Para otro lado, son muy exigente a la técnica
y no toleran contaminantes como por ejemplo presencia de humedad, eugenol, saliva,
sangre y tejidos con caries ().

Por otro lado, la resina compuesta fotopolimerizable permite controlar el tiempo de trabajo
y remover los excesos de material 24). El nuevo protocolo de cementacion, de acuerdo con
los autores Dietschi e Spreafico, consiste en llevar a cabo las técnicas adhesivas con
aislamiento absoluto, sellado inmediato de la dentina después de la preparacion no
retentiva, poner obligatoriamente una capa de composite fluido para cubrir la dentina, sellar
los socavados y recolocar los margenes subgingivales (si necesario)i7), usar un provisional
fotopolimerizado sin cementarlo, emplear como agente cementante el composite
precalentado fotopolimerizable e insertar la restauracion con punta sénica o ultrasonica (2a).
A continuacion se ensefia una tabla donde se resume el nuevo protocolo de cementacion de

las restauraciones indirectas adhesivas de clase 1.
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Table 2 Description of the major differences between the conventional and the revised preparation and
cementation protocols for indirect adhesive class |l restorations (according to Dietschi and Spreafico, 1997

and 1998)
Clinical steps Conventional protocol Revised protocol
Preparation - No specific isolation - Under rubber dam, mostly under
- Convenient marginal and internal water spray
design is required (taper) - Only marginal convenient design
required
DEA application At cementation Just after preparation
Base/liner Optional Mandatory
Base/liner material Composite or glass ionomer(s) Composite only (flow mainly)

Provisional restoration | Cemented provisional temporary

MNon-cemented, light-curing temporar
recommended & g [ v

Luting material Dual-curing composite cement Light-curing restorative composite

Restoration insertion Manual Assisted with sonic/ultrasonic tip
(eventually with heated material)

Figura 10: Nuevo protocolo de cementacion de las restauraciones indirectas adhesivas de clase 11 (24). Pagina 221.

OBJETIVOS

Obijetivo principal: Revisar/Valorar los distintos tipos de incrustaciones atendiendo al tipo

de preparacion y material.

Objetivos secundarios:

Analizar las indicaciones de las incrustaciones valorando el tejido dental remanente;
Analizar la longevidad /supervivencia en el tiempo de las incrustaciones;

Comparar los distintos tipos de materiales para las incrustaciones atendiendo a sus
indicaciones, ventajas e inconvenientes;

Analizar los distintos tipos de preparaciones para las incrustaciones.
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3. METODOLOGIA

A. Andlisis de busqueda de estudios y recogida de datos

Se realizé una basqueda bibliografica utilizando articulos de impacto de los Gltimos 5 afios
seleccionados en revistas de prestigio como por ejemplo “The Journal of Prosthetic
Dentistry”. Sin embargo, algunos articulos no respetan el rango cronolégico, pero han sido
incluidos debido a la informacion que aportaban, por lo tanto se decidio citar un articulo
del afio 2003 que trata de las indicaciones y contraindicaciones de las incrustaciones en
general, sin basarse en los materiales. Se utilizd para la basqueda bibliografica Medline

Complete y el sitio web de la biblioteca Crai.

Algunos articulos no ofrecian la oportunidad de descargar el texto completo, pero gracias

a la ayuda de Biblioteca Crai, ha sido posible obtener el texto completo de dichos articulos.

Han sido de gran relevancia dos articulos propuestos por la Universidad Europea durante el
curso de la asignatura de Protesis Estomatoldgica Ill. Los articulos en cuestién son
“Advancements in CAD/CAM technology” y “A New Classification System for All-
Ceramic and Ceramic-like Restorative Materials” en particular este Gltimo ha sido muy util

a la hora de clasificar los materiales e indicar en manera sistematica el uso clinico.

Las palabras utilizadas para la busqueda: incrustacion, onlay, inlay, overlay, tipos de

preparaciones, materiales ceramicos.

Words: inlay, onlay, inlay, overlay, types of preparations, ceramic materials.
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B. Criterios de inclusion y exclusion

No se han incluidos articulos que no aportaban resultados clinicos relevantes, que no tenian
suficientes citas bibliograficas y que no respectaban el rango cronoldgico. Se ha intentado
elegir meta analisis y revision sistematica que aportan mas evidencias cientificas. Han sido

incluidos 33 articulos.

4. DISCUSION DE RESULTADOS

A. Tipos de materiales

Mediante un estudio in vitro se quiere comparar la translucidez de la zirconia y la del
disilicato de litio (26). Por lo tanto se estudian 5 tipos de zirconia y un tipo de disilicato de
litio (26).

Se analizan como zirconias: Prettau Anterior, BruxZir, Katana HT, Katana ST y Katana
UT y como disilicato de litio el IPS e.max CAD LT ().

Las zirconias estudiadas presentan elevada translucidez con menor contenido en alimina
respecto y pertenecen al grupo de las zirconias estabilizada (26)15). EI IPS e.max CAD LT
(low translucency) pertenece a las ceramicas con matrices vitreas sintéticas que derivan del
disilicato de litio (1s).

El estudio analiza un primer grupo cuyo espesor de materiales sea 0,5 mm y otro grupo
cuyo espesor de 1 mm (26). Gracias a un espectrometro se consiguen analizar los valores

registrados entre los dos diferentes grupos (26). En el grupo de 0,5 mm de espesor, el material

mas transltcido se revela el disilicato de litio y, en el grupo de las zirconias, la mas

transllcida se demuestra la Katana UT (26). En el grupo de 1 mm de espesor el material
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mas translucido se revela nuevamente el disilicato de litio, mientras que en el grupo de las
zirconias, las mas transllcidas son Prettau Anterior, Katana ST y Katana UT (26). Debido al
alto grado de opacidad que presentan, BruxZir y Katana HT, pueden enmascarar un sustrato
con un color desfavorable (2g).

En general el material més transldcido, bien sea con espesor de 0,5 o bien sea de 1 mm, se
demuestra el disilicato de litio (6. A continuacion, se resume los resultados del estudio

mediante una imagen.

e
52

B
B
Ex
f ]

Katana BruxZir Katana Prettau Katana e-max CAD
HT ST Anterior uT LT B1

Figura 11: Translucidez de los materiales estudiados con espesor de 0,5 mmy 1 mm (26). P4gina 260.

Mediante otro estudio in vitro se quiere confrontar las propiedades mecanicas de la zirconia
5Y-ZP con la zirconia 3Y-TZP y el disilicato de litio (27).

Las zirconias comparadas pertenecen a la familia de zirconias policristalinas estabilizadas
con itrio, la diferencia entre ambas consiste en la cantidad de moles con la cual se estabiliza,
siendo la més utilizada la zirconia 3Y-TZP debido a la capacidad de frenar las grietas pero
con ladesventaja de presentar una elevada opacidad (27). Para solventar a este inconveniente,
nace la zirconia 5Y-ZP con elevada resistencia y con una traslucidez parecida a la del

disilicato de litio (7). La resistencia a la flexura es menor para el disilicato de litio y mayor
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para la zirconia 3Y-TZP, la zirconia 5Y-ZP presenta una resistencia intermedia entre los
dos materiales (27).

Teniendo en cuenta la traslucidez, apoyando los resultados del estudio precedente (2g), €l
disilicato de litio presenta mayor traslucidez, sigue la zirconia 5Y-ZP y la zirconia 3Y-TZP
(@7)-

Con el objetivo de investigar sobre el desgaste de los materiales protésicos, otro estudio in
vitro compara cuatro materiales cerdmicos con matriz de resina y un material ceramico ().
Entre el primer grupo destacan Vita Enamic, 3M Lava Ultimate, 3M Paradigm MZ100 y
Kerr resina compuesta experimental (). Vita Enamic se considera una ceramica vitrea
infiltrada en una red polimérica de resina y Lava Ultimate se define como una resina
nanoceramica (15). 3M Paradigm MZ100, se considera una cerdmica zirconia-silice en una
red polimérica de resina (15). Kerr resina compuesta experimental estd compuesta por
composite nanohibrido con refuerzo de fibra (is).

El material ceramico analizado es Vita Mark |1 y se trata de una cerdmica feldespatica (is).
La pérdida vertical de sustancia después de 200.000 ciclos con el simulador contra el
esmalte ha sido de 87,20 um para Kerr resina compuesta experimental, 65,10 um para 3M
Paradigm, 61,90 um para Lava Ultimate y Vita Enamic y 12,10 um para Vita Mark Il ().
A continuacion, se resume los resultados del estudio mediante una tabla.

Table 2.Vertical substance loss after 200000 cycles of test materials (um)

Material Wear Value (mean £5D)
IM Lava Ultimate 61.90 £35.070°
Kerr fxperimental material 8720 £35.036"
Vita Enamic 61.90 £39.549°
3M Paradigm 6510 £32.130°
Vita Mark I 1210 £8.530

*Values did not exhibit significant differences (P=05).

Figura 12. Desgaste de los materiales después de 200.000 ciclos con el simulador contra el esmalte. (16). Pagina 200.
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Para averiguar el desgaste del esmalte antagonista debido a la presencia de los materiales
protésicos se lleva a cabo un estudio in vitro donde se comparan LAVA Plus Zirconia, IPS
e.max Press, Noritake Super Porcelain EX-3, IPS e.max CAD y un grupo control con el
esmalte natural (2g).

IPS e.max Press e IPS e.max CAD se engloban al grupo de las cerdmicas sintéticas a base
de disilicato de litio (15). Noritake Super Porcelain EX-3 pertenece al grupo de las cerdmicas
sintéticas a base de leucita 15). LAVA Plus Zirconia se incluye en el grupo de las zirconias
estabilizadas (15).

Los resultados del estudio evidencian que hay el mismo desgaste entre esmalte contra
esmalte y esmalte contra materiales protésico (2g). A diferencia de los resultados obtenidos
in vitro, en vivo hay evidencia que los materiales protésicos analizados pueden desgastar

el esmalte antagonista (2g).

Resistencia de los materiales

El estudio in vitro realizado tiene como objetivo comparar la resistencia a la fatiga que
proporciona la técnica directa mediante el uso de composite y la de técnica indirecta
mediante el uso de inlays, en especifico se compara el composite Miris 2 y el material
Paradigm MZ100 fresado con el sistema CEREC (29). Miris 2 pertenece al grupo de
composites nanohidridos heterogéneos (22), mientras que el material Paradigm MZ100 al
grupo de las ceramicas con matriz de resina y en particular a las ceramicas zirconia-silice
en una red polimerica de resina (1s). Por lo tanto se prepara una cavidad mesio-ocluso-distal
y hay dos grupos de estudio: se analizan 15 terceros molares superiores donde se realiza

una técnica directa y 17 terceros molares superiores donde se realizan inlays (g).
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Ambos materiales estdn sometidos a un ciclo isométrico a 5 Hz a partir de 200 N hasta
Ilegar a 1400 N, por lo tanto el grupo de composite, se fractura a 1213 N, de los cuales el
67% puede restaurarse y presenta una tasa de fractura del 13 % (29). El grupo de la cerdmica
con matriz de resina presenta una tasa de supervivencia del 100% (9. En el estudio in vitro
Ilevado a cabo por P. Magne et all, se quiere comprar la resistencia a la fatiga de algunos

materiales para realizar carillas oclusales posteriores (1).

Los materiales analizados son los siguientes: IPS Empress CAD, IPS e.max CAD,
Paradigm MZ100 y todos son materiales que necesitan un sistema CAD/CAM (y).

El material IPS Empress CAD pertenece al grupo de las ceramicas vitreas sintéticas a base
de leucita (1), el IPS e.max CAD pertenece a las cerdmicas con matrices vitreas sintéticas
que derivan del disilicato de litio y el material Paradigm MZ100, como ya dicho
anterioramentee, pertenece al grupo de las ceramicas con matriz di resina y en particular a

las ceramicas zirconia-silice en una red polimérica de resina (is).

La muestra se compone de 30 molares donde se realiza una preparacion cuyo espesor
oclusal es de 1,2 mm (1. Como el estudio anterior, todos los materiales vienen sometidos a
un ciclo isométrico a 5 Hz desde 200 hasta 1400 N (1). Después de los ciclos, el material mas
fragil es el IPS Empress CAD, sigue el IPS e.max CAD que presenta una tasa de
supervivencia del 30% (1). El material mas resistente es el Paradigm MZ100 que presenta
una tasa de supervivencia del 100 % (1. También en el estudio anterior, se llega a la misma

conclusion (g). A continuacion, se resume los resultados del estudio.
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Figura 13. Supervivencia de los materiales durante los diferentes ciclos isométricos (). Pagina 154.

A pesar de los resultados obtenidos, ninguna muestra presenta fracasos importantes,

solamente se aprecian grietas en el material de restauracion (y).

Meétodo de fabricacion y tipos de impresiones

El estudio in vitro llevado a cabo, tiene como objetivo averiguar la precision dimensional de
las restauraciones indirectas tipo onlay fabricadas con e.max Press, usando varios métodos
de fabricacion (o). Por lo tanto se divide la muestra en 3 grupos (so). En el primer grupo se
realiza impresion convencional y fabricacion convencional de onlay en resina gracias a un
modelo de escayola (30). En el segundo grupo se lleva a cabo una impresion convencional,
se vacia el modelo en escayola y luego se escanea con un escaner extraoral de laboratorio el
modelo para luego imprimirlo mediante una impresora 3D (30). En el altimo grupo se realiza
un escaneado intraoral con TRIOS 310S 3Shape y luego se imprime el modelo en 3D (30).

En los tres grupos se encuentra discrepancia en area pulpar y lingual, contrariamente al
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margen bucal y lingual @0). El rango aceptable de discrepancia se encuentra entre 20-150
um, por lo tanto los tres métodos presentan valores admisibles (o).

La discrepancia absoluta entre los tres grupos respectivamente tiene los siguientes valores:
82.6 um, 113.4 umy 104 pm (30). El método que presenta menor discrepancia es el método
convencional (30). La diferencia de valores entre el grupo 1y 2 se debe al uso de la impresora
3D, responsable de crear onlays de calidad mas baja, y no al uso de una técnica de impresion
digital o convencional, de hecho no hay diferencia significativa entre el uso de una de las
dos técnicas (30).

Mediante un estudio in vitro, se quiere averiguar la adaptacion interna y la precision del
ajuste marginal del encerado diagnostico de las restauraciones parciales indirectas
adhesivas fabricadas con el disilicato de litio (IPS e.max Press) mediante varios metodos (3y).
Por lo tanto, se crean 5 grupos de 15 muestras cada uno (31). Los primeros tres grupos
reciben impresion de tipo convencional, mientras que los otros dos, una impresion de tipo
digital (3). EI primer grupo recibe una impresion convencional con polivinilo siloxano y se

encera el modelo manualmente (31).

En el segundo grupo se realiza, como antes una impresion convencional con el mismo
material, pero a continuacion se escanea el modelo de escayola con un escaner extraoral
del laboratorio y se lleva a cabo el encerado diagnostico digital mediante fresado (z1).

El tercer grupo recibe los mismos tratamientos del grupo anterior con la diferencia que en
lugar de llevar a cabo el encerado con el método de fresado, se realiza la impresion del
encerado diagnostico con impresora en 3D (1. El cuarto grupo recibe un escaneado
intraoral y a continuacion se lleva a cabo un encerado diagndstico digital mediante fresado
@y. El ultimo grupo, igual que el cuarto, recibe un escaneado intraoral digital y luego se

realiza la impresion del encerado diagndstico con impresora en 3D (31).
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A continuacion, en todos los grupos se realiza la restauracion final tipo inlays usando IPS
e.max Press (31). El cuarto grupo presenta los valores de discrepancia marginal méas bajos
(24.3 pum), mientras que el primer grupo presenta los valores mas elevados (45.1 pm) (u).
En el estudio in vitro precedente, el método convencional presentaba los valores de
discrepancia marginales mas bajos o). Ademas el estudio evidencia que el encerado
diagndstico llevado a cabo con una impresora 3D presenta los mismos ajustes y adaptacion
respecto a la técnica convencional (31).

El articulo precedente (o), considera la impresora 3D responsable de fabricar onlay de

calidad més baja.

. Tipos de preparaciones

Segun el articulo de Ferraris, el butt joint constituye el tipo de preparacion de eleccion y su
variante, el bisel, en algunos casos (12). Se aconseja el butt joint debido a la preparacion
minima que requiere, facilitando la técnica adhesiva (12). Por otra parte, segun Veneziani,
el butt joint esta indicado en la caja interproximal con un espesor de 1 mm hasta 1,2 mm, y
se recomienda en las paredes linguales de los molares y premolares inferiores debido a la
anatomia que presentan ().

El espesor tiene que ser reducido para aportar resistencia y averiguar una correcta
polimerizacion del cemento (3. Segun el autor Veneziani, el bisel céncavo (hollow
chamfer) permite la méaxima preservacion de la estructura dental remanente, es mas
favorable para la técnica adhesiva y se utiliza sobre todo en las paredes vestibular y palatina
de los premolares y molares superiores y para las paredes vestibulares de los molares y

premolares inferiores (3). Se usa el hollow chamfer en el caso de que las paredes axiales
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sean coronales respecto al ecuador dental 3). En el caso de que las paredes axiales sean
apicales respecto a la linea de maximo contorno, se recomienda el butt joint (3).

Segun Magne, el bisel cdncavo se puede obtener mediante una fresa redonda y asegura
Optima adaptacion marginal y estética (7). Segun el articulo de Ferraris el bisel esta indicado
en los casos donde se necesita estética, mayor espacio oclusal y mayor superficie de esmalte
para mejorar las técnicas de adhesion (12). A diferencia de Veneziani que no recomienda
una preparacion en hombro debido a que es poco conservador y no compatible con las
técnicas adhesivas (3), segun Ferraris en los casos de previa fractura cuspidea o en presencia
de abfracciones y necesidad de mayor proteccion, el tipo de preparacion mas adecuado sera

el hombro redondeado de 1 mm (12).

Protocolo de cementaciéon

La presencia de un margen subgingival presenta un reto para el odont6logo a la hora de
Ilevar a cabo las técnicas adhesivas, tomar las impresiones y cementar la restauracion ().
Ambos articulos (23)24) concuerdan sobre los principios expuestos en el protocolo de
cementacion llevado a cabo de Dietschi y Spreafico en el 1998.

El protocolo consta de 4 puntos fundamentales (24):

Sellado inmediato de la dentina;
Optimizacion del disefio de la cavidad;
Elevacion de los margenes subgingivales;

Cementacion adhesiva controlada.
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El sellado inmediato de la dentina se lleva a cabo antes de la toma de las impresiones y
antes de poner el provisional y tiene como objetivo aumentar la fuerza del enlace y la
calidad de la interfase adhesiva (2s).

La optimizacion del disefio de la cavidad tiene como objetivo rellenar los socavados y dar
armonia a la geometria de la cavidad y el material de eleccion es el composite fluido (2a).
Otro articulo evidencia que también se puede usar iondmero de vidrio a base de resina (7).
La elevacion de los margenes subgingivales tiene como objetivo elevar los margenes hasta
conseguir margenes supra gingivales que facilitan la toma de las impresiones, las técnicas
adhesivas y la cementacion (24). Segun el autor Veneziani, para realizar la elevacion de los
margenes subgingivales, el material de eleccidn es una capa de 1 mm de composite fluido
@)- Segun los autores Dietschi y Spreafico para llevar a cabo la elevacién de los margenes
subgingivales se puede usar el composite fluido hasta 1-1,5 mm y en el caso de que se
necesite mas material, se puede elegir un composite fluido con mucho relleno o una resina
fluida indicada para la técnica bulk fill (24). Los autores Magne y Spreafico concuerdan sobre
la necesidad de una matriz especial curva modificada diferente respecto a la clésica (23). Los
articulos (17y@23)24)25) indican las resinas compuestas con relleno fotopolimerizable aptas
como agente cementante para las restauraciones indirectas y se prefieren respecto a las
duales porque presentan caracteristicas mecanicas mejores, resistencia al desgaste mayor
respecto a los cementos de resina a base de metacrilato o bifosfonato, facil uso, permiten
controlar el tiempo de trabajo y controlar y remover los excesos de materiales (17)23)24)(25)-
Las resinas compuestas presentan mejores propiedades si se precalientan, ademas si se

aumenta la temperatura disminuye la viscosidad y el riesgo de ajuste incompleto (2s).
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F. Supervivencia en el tiempo

El estudio clinico realizado tiene como objetivo comparar la supervivencia de las
restauraciones parciales indirectas adhesivas realizadas con disilicato de litio y més
precisamente con IPS e.max Press (3. El protocolo Ilevado a cabo consta de grabado acido
al 4,5 % con acido hidrofluorhidrico para 20 segundos y aplicacion de silano durante 1
minuto en la restauracion y de &cido ortofosférico al 38% y adhesivo en el diente (32). El
andlisis realizado evidencia que sobre 610 restauraciones parciales indirectas adhesivas,
solo 6 muestran fracasos y que presentan una tasa de supervivencia a los 10.5 afios de
95.27% (32). Se considera un fracaso la sustitucion de la restauracion (s2). El estudio no
evidencia diferencias entre tipo de restauracién, arcada dental, posicion del diente en
arcada, edad, sexo y espesor de la ceramica (32). El estudio retrospectivo realizado evalla
la tasa de fracaso de las restauraciones indirectas adhesivas realizada con disilicato de litio
monolitico (IPS e.max) durante un rango de tiempo de 45 meses (19). Sobre 1093 entre inlay
y onlay, solo 11 restauraciones han demostrado un fracaso (1g).

Igual que en el estudio clinico anterior (32), se considera un fracaso la sustitucion de la
restauracion (io).

Por lo tanto la tasa de fracaso es igual a 1.01% y por lo tanto la tasa de suceso es del 98.99
% (19).

El ultimo articul6 de la triada “Evidence-based concepts and procedures for bonded inlays
and onlays”, tiene como objetivos ensefar el follow-up en un rango de 6 hasta 21 afos, de
25 casos clinicos entre inlays y onlays realizados en composite con técnica indirecta o
semidirecta (intraoral o extraoral) y habiendo llevado a cabo el nuevo protocolo de
cementacion de las restauraciones indirectas adhesivas explicado en las dos partes anteriores

2). Las restauraciones han sido realizadas con composites microhibridos (Tetric,
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Belleglass, Miris y TPH) y nanohibrido heterogéneo (Miris 2) (22). El estudio clinico
retrospectivo evidencia que ninguna restauracion ha sufrido algin tipo de fractura y
tampoco la necesidad de un tratamiento de conductos (22).

Sobre 25 restauraciones, 16 se realizan con composite microhibrido (5 con Tetric, 4 con
Belleglass, 6 con Miris y 1 con TPH) y las restantes 9 todas con composites nanohibrido
Miris 2 (22).

El método de evaluacion llevado a cabo es parecido al método USPHS (22), que viene usado
el siguiente estudio retrospectivo sobre el cual se hablara a continuacion.

Los pardmetros evaluados engloban la calidad de los méargenes, la anatomia y el color (22).
Cada uno se evaltia mediante A-B-C (22). Ninguna restauracion presenta un valor C (22).
Del grupo de los composites microhibridos solo 2 presentan margen con decoloracion,
mientras que en el grupo de los composites nanohibridos 4 presentan margenes con
decoloracidn y degradacién y 6 cambios discretos en la anatomia (22).

El composite nanohibrido heterogéneo Miris 2 presenta peores comportamientos clinicos
respecto a los composites microhibridos debido probablemente a la presencia de
nanocluster, en todo caso se necesitan mas datos clinicos para poder afirmarlo (22).

Otro estudio retrospectivo llevado a cabo, igualmente tiene como objetivo evaluar los
resultados clinicos de 31 premolares y 158 molares, ambos endodonciados, que hayan sido
restaurados mediante onlay de composite durante un rango de tiempo que va desde 24 hasta
52 meses y con revisiones periodicas cada 6 meses (s3).

De acuerdo con los criterios modificados USPHS, todas las restauraciones tienen A como
valor para los parametros de decoloracion marginal oclusal, estructura de la anatomia
interproximal, caries secundarias y fractura marginal 3. Sobre 189 restauraciones,

teniendo en cuenta el valor B, 29 presentan coincidencia de color, 5 adaptacion marginal
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oclusal, 5 adaptacion marginal interproximal, 15 decoloracion marginal interproximal, 17
estructura de la anatomia oclusal y 2 fractura del cuerpo (33). Sobre 189 restauraciones,
teniendo en cuentael valor C, 4 presentan retencion y 3 coincidencia del color (33). Los datos

anteriormente mencionados se ilustran en la siguiente tabla.

Table 3 Evaluation of the onlay restorations (N = 189)
according to modified USPHS criteria

Criteria rating (n)

Modified USPHS criteria A B C
Retention 185 (97.9%) 0 4 (2.1%)
Colour match 157 (83.1%) 29 (15.3%) 3 (1.6%)
Occlusal marginal 184 (97.4%) 5 (2.6%) 0
adaptation

Interproximal marginal 184 (97.4%) 5 (2.6%) 0
adaptation

Occlusal Marginal 189 (100%) 0 0
discoloration

Interproximal marginal 174 (92.1%) 15 (7.9%) 0
discoloration

Interproximal 189 (100%:) 0 ]
anatomical

structure

Occlusal anatomical 172 (91%) 17 (9%) 0
structure

Secondary caries at 189 (100%:) 0

the occlusal surface

Secondary caries at the 189 (100%:) 0
interproximal surfaces

Marginal fracture 189 (100%) 0
Body fracture 187 (99%:) 2 (1%)

Figura 14: Evaluacion de las restauraciones tipo onlay (N=189) seguln los criterios modificado USPHS (33). P4gina 971.

Por lo general, cada resultado se clasifica en supervivencia, supervivencia funcional y
fracaso absoluto de la restauracion (s3). Se define supervivencia la ausencia de fracaso y la
presencia de retencidn (s3). Se considera supervivencia funcional la falta de retencion (s3).

Se trata de fracaso absoluto si la restauracion necesita reemplazo (s3). La supervivencia de

la restauracion fue del 96,8% y la supervivencia funcional fue del 98,9% (s3).
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5. CONCLUSIONES

Segun la literatura, atendiendo al tipo de preparacién y al material, existen distintos tipos
de incrustaciones entre las cuales cabe destacar las incrustaciones tipo inlay, onlay,

endocrown, overlay, overlay adicional, carillas oclusales, veneerlay y long wrap overlay.

El disilicato de litio e.max Press representa una valida opcion como material para las
restauraciones indirectas adhesivas y demuestra excelente supervivencia. Las
incrustaciones de composite presentan elevada tasa de éxito y se pueden considerar una

opcion efectiva para dientes posteriores endodonciados.

Ateniendo a la cantidad de tejido dental remanente, en diente posterior endodonciado, la
presencia de una cresta marginal de espesor mayor a 2,5 mm presupone una incrustacion
tipo inlay, si el espesor de las cuspides adyacentes a la cresta marginal comprometida fuese
menor de 2,5 mm se opta para una incrustacion tipo onlay, y si el diente presentase fisuras
o fuese una cavidad del tipo mesio-ocluso-distal, el tratamiento de eleccién es una
incrustacion tipo overlay. Por lo tanto, las incrustaciones onlay u overlay representan el
tratamiento de eleccion para los dientes posteriores endodonciados que presentan una
importante pérdida de sustancia, pero que conservan una cantidad adecuada de esmalte

cervical.

Entre los materiales utilizados para las incrustaciones se encuentran las cerdmicas con
matriz vitrea, las policristalinas y las que contienen matriz de resina. El disilicato di litio
presenta mayor traslucidez respecto a la zirconia pero menor resistencia a la flexura. Los
materiales cerdmicos con matriz de resina (Lava Ultimate y Vita Enamic) presentan mayor
desgaste si se comparan con materiales ceramicos (Vita Mark Il1) pero facilitan las

reparaciones y presentan un modulo de Young parecido a lo de la dentina.
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Se diferencian cuatro tipos de preparacion: butt joint, bisel, hombro y bisel concavo . Segun
Ferraris el butt joint constituye el tipo de preparacion de eleccion y su variante, el bisel, en
algunos casos. Se aconseja el butt joint debido a la preparacion minima que necesita,
facilitando la técnica adhesiva (9). Segun el autor Veneziani, el bisel concavo (hollow
chamfer) permite la maxima preservacion de la estructura dental remanente y es mas

favorable para la técnica adhesiva.

. RESPONSABILIDAD SOCIAL

Gracias a los nuevos métodos de fabricacidn de las incrustaciones y de las restauraciones
indirectas en general, disminuye la contaminacion ambiental y se reducen los materiales de
desecho producidos por la técnica convencional. Por otra parte, la toma de impresion digital
con el escaner intraoral ha sustituido, en la mayoria de los casos, la técnica tradicional y
por lo tanto ha limitado los residuos derivados de los materiales de impresiones. Como
consecuencia, el escaner intraoral y los nuevos métodos de fabricacion (fresado y
sinterizado) reducen el impacto sobre el medio ambiente respecto a las técnicas

tradicionales.
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8. ANEXOS

’ IN VITRO FATIGUE RESISTANCE OF CAD/CAM
COMPOSITE RESIN AND CERAMIC POSTERIOR
OCCLUSAL VENEERS
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Statement of problem. Thin, bonded, posterior ooclusal veneers constitute a conservative alternative to raditional
complete coverage crowns. Information regarding selection of the appropriate material and its influence on fatigue
resistance, which may affect the longevity of the restoration, is missing.

Purpose. The purpose of this study was to assess and compare the fatigue resistance of composite resin and ceramic
posterior occlusal veneers.

Material and methods. Thirty extracted molars received a standardized nonretentive tooth preparation (simulating
advanced occlusal erosion)), induding removal of occlusal enamel, exposure of dentin, and immediate dentin sealing
(Optibond FL). All teeth were restored with a 1.2-mm-thick occlusal veneer (Cerec 3 chairside CAD/CAM system)).
The restorations (n=10) were milled from leucite-reinforced and lithium disilicate ceramics (IPS Empress CAD and IPS
emax CAD, respectively ) and & composite resin {Paradigm MZ100). The intaglio surfaces of the ceramic restorations
were conditioned by hydrofluoric acid etching and silane. Airbome-partide abrazion and silane were used to condi-
tion the composite resin restorations. Preparations were airborne-particle abraded and etched. All restorations were
bonded with preheated luting material and submitted to cyclic isometric loading at 5 Hz, starting with a load of 200
M (x5000 cycles), followed by stepwise loading of 400, 600, 800, 1000, 1200, and 1400 M at a maximum of 30,000
cycles each. The number of cycles at initial failure {first cracks) was recorded. Specimens were loaded for a maximum
of 185,000 ordes. Groups were compared using the life table survival analysis (=016, Bonferroni methed).

Results. PS5 Empress CAD failed at an average load of 900 N, with no specimen withstanding all 185,000 load cycles
(survival 0%), while IPS e.max CAD and Paradigm MZ100 demonstrated survival rates of 30% and 100%, respectively.
Mone of the specimens exhibited catastrophic failure, but only cracks limited to the restorative material.

Conclusions. Posterior eoclusal veneers made of composite resin (Faradigm MZ100) had significantly higher fatigue
resistance {P<.002) compared to IP5S Empress CAD and IPS e.max CAD. (| Prosthet Dent 2010;104:149-157 )
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Riassunto

Obiettivi: Scopo del lavoro & valutare, attraverso | analis dellaletteratura e la presentazions di
una serie di casl, le applicazioni cliniche degli intars adesivi per il restauro dei denti singoli
posterion trattati endodonticamente.

Materiali € metodi: | cambiamenti biomeccanid secondar al trattamento o al ritrattamento
endodontico e la perdita di sostanza dentale sana indotta da patolegie o fattor iatrogeni
indirizzano i dinico verso un restaune che sigilli, protesga e rinforzi I'elemento naturle. La
comna completa &il "gold standard ™ e trova indicazione in elementi gRvemente compromessi.
In elementi mediamente compromessi, le applicazioni cliniche offerte dalle tecniche adesive,
attraversoi restauri consenvativi, consentono oggidi presenare maggiore sostanza dentale sana
e rimandare nel tempo il restaun protesico.

Risultati e conclugioni: | restaur indiretti adestvi mppresentano un'opzione terapeutica con-
servativa per il restauro del dente singolo posteriore trattato endodonticamente.
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Summary

Objectives: To analyse, through a literature review and clinical cases presentation, the factors
leading the clinician in the dhwoice of bonded inlays for the restoration of single posterior
endodontically treated teeth.

Materigls andmethods: Biomechanical changes due to the endodontic treatment or retreatment
and the loss of healthy dental tisue cawsed by pathological and iatrogenic factors lead the
clinician to a restoration that can to seal, reinforce, and protect the tooth. The full arown is
considered the gold standard by the literature; it is indicated in case of teeth heavily weakenad
by pathology or previous prosthetic preparations. In medium-sized cavity, conssrvative bonded
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Srapa: Ansltrmne, sticsverso uns res ione dells lettens turs, i fatton che condizianana | s scelt s
ded restaura sdesiva in composito nel dente singolo pastenione trattsto endodont icament &
Rigmminto: I successn & lungo termine di ogni trattamento endodant ico dipende da una deter-
siane, una sgomaturs & un'ol turazions tndimensionale ded sistema ded canali radicolari, nel
rigpetta dell'snatomis ariginara, con una tenica i strumentazione il pid pasibile mini-
e tea, Sesgui ter o un sigil lo conanale che asta coli s riconta minazion & bat tercs dell 'endadanta
& del parispics, preferibilmente seguiti in un'unics seduts. Gl slementi trattsli endodonti-
camente subicana cambismenti irmeversibili dal punta di vils snatamica, biochimico & big-
meccamcn che b rendono pid susosttibili sls Ffratburs & ne condtzionano be soed e moostruttie.
Les ressin & comper ite, st oon beaniche sdes ve, sono 8 aggi | materish di sbesone per il res tsura
desi demiti singoli tratt st endodont icament @ in presenz di una sufficients quantits di sostanza
den tale sana e di smalto cervicale, Consentono preparasdon e realive, e rcilan o un " asions
i rinforzo s tessu G dent ali resichui, Sono rparabili @ offrono un'es tetice ecos]lante; invirtd di
un madula i &l astcits simile s quello della denting, garantiscona ottime performance biomec-
camiche, ma sopratiutta consen tana il reintersen o, avweno ks possbi it o sseguine un restara
protesica in un tempo successiva. Dopo revis one dell s let terst ura recente sl ‘srgament a, viene
discuizo liter decisionale che acommpagna il climoo nells scella fra teonics diretts [pid
comervativa, ma mena frequentemen be resl izzabila) @ tecmca indiretta (inlay, ma soprattutta
onl &y & averday). Hel rigpetto dei principi di biosconamia, lNinserimento di pemi endocanalarni
wienelimilato & casidi grave perditadi sostanza corona ke, inoui & necesa o ancarane il res tsuro
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digs i gormma & inberven i chirurgic parodontali che rpristing una cormet s smpiers bialogics
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Current options concerning the
endodontically-treated teeth restoration
with the adhesive approach

Abstract: Adhesive procedures have changed the wav to restore
endodontically treated teeth (ETT). It started with the shift from cast
postand-core to fiber post. The orginal focus on strength also shifted
towards failure modes, revealing that catastrophic failures are still a
concern when restaring endodontically-treated teeth even with fiber
posts. As an alternative, postless approaches have been proposed in
order to improve the chances of repair The goal of this critacal review is
to present a survey of the current knowledge on adhesive approaches to
restore endodontically treated teeth with and without extensive coronal
tissue loss. The preservation of tooth structure of endodontically
treated teeth is paramount. Partial versus full coverage of ETT, the role
of the ferrule, the post type effect on catastrophic failures and postless
altermatives as endocrowns and postiess build.ups are reviewed. There
s a consensus that the remaining tooth structure plays an important
role in ETT survival, although the current Istevature still is contradictory
on the influence of post type on root fractures as well as the benefits
of avoiding a post or partially restoring a tooth. More clinical studies
shoukd be carried out with the modern postless adhesive alternatives to
conventional approaches.

Keywords: Tooth, Noavital; Dental Materials; Crowns; Dental
Restoration Failure; Dental Bonding,

Introduction

The optimal way to restore teeth after endodontic treatment continues
o remain a controvensial topec of heated debate to this day. Endodontically
treated teeth (ETT) present with significantly different mechanical
properties compared to vital teeth Y The modifications in the baomechanical
properties and structural integrity of the teeth are mostLikely attributed
10 the volumetric loss of the hard tisues, extent of carious lesion, fracture
propagation, final cavity preparation in addition to the access cavity prior
to endodontic therapy 47

There isstill a debate reganding which technigue woukd be ideal for ETT
restoration, since those teeth are considenod to have a higher risk of fracture
than vital teeth **** From a biomimetic perspective, the preservation
and conservation of tooth structure is paramount in maintaining the
balance between biological, mechanical, adhesive, functional, and esthetic

Brse. Oral Kew, 2008 Qinppl)e?é | 147
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Resins and
Porcelamn

The growing damand of patients for esthetic or metalfree restorations, fogether with the
ongoing interest of the dental profession for fissue-preserving materials have led to the
actual development of posteribr adhesive restorations. |t is now clearly established that
a new biomimetic approach fo restorative dentistry is possible through the structured
usa of “toothlike” restoratve materials (composite resins and porcelain| and the genera-
tion of a hard tissue bond [enamel and denfin bonding). Scientific studies and clinical
experience have validated use of bonded tooth<olored restorations, and we may have

entered the so<alled “postomalgom era.*

These significant changes have already impacted daily general practice, including pedi-
atric dentists in California, bet it is now crifical fo assure that the corresponding evidence-
based process is integrated to the predoctoral programs statewide and nationwide. This
paper reviews the foundations of this evolution, based on maximum fissue praservation
ond sound biomechanics, the so-called “biomimetic principle.” Using scientific evidence
and clinical exparience, a model for the adaquate use of current restorative systems

is presented. This work, illustrated with cases with up to 10 and 14 years' follow-up,

sets the ground rules for the clinical performance of the posterior esthetic restoration.

Important considerafions about footh preparation, matrix techniques, layering methods,

Composite Resins and
Bonded Porcelain: The
Postamalgam Era?

Pascal Magne, DMD, PhD

immediate dentin sealing and base lining are presented.

48

t Is common knowledge that

patients’ requests and clinicians’

interest in esthetic restorations

are not limited to anterior teeth.

Asaresult, posterior tooth-colored

adhesive restorative technigues
have grown considerably over the last
decade. It was clearly established that
a new biomimetic approach to restor-
ative dentistry was possible through the
structured use of “tooth-like” restorative
materials (composite resins and porce-
lain) and the generation of a hard tissue
bond (enamel and dentin bonding).!
Sclentific studies and clinical experience
have validated use of bonded tooth-
colored restorations (see Section 3.)
and we may have entered the so-called
postamalgam era.” The changes toward
esthetic and adhesive dentistry have
largely impacted daily clinical practice,

Author / Pascal Magne, DMD,
D, is associate l?essa with
tenure, chair of Lv:g:k Dentistry,
Division of Primary Onal Health
Care, University of Southern
California School of Deatistry.

Acknowledgments / The authoe
wishes to express gratitude to the
Faculty Esthetic Update group, Drs. T. Donovan,
G. Harmatz, S. Jivraj, R Xahn, B. Keselbrenner, T.
Kim, R Leung, CR. Philips, C. Shuler, a5 well as
dental wechnologises M. Magne and D. Cascione,
Devision of Primary Oral Health Care, USC School
of Dentistry for helpful contrtbution and discus.
sions during the evidence-based revision of the cur-
ricelum ac USC School of Dentistry. ial thanks
to Dr. Donovan for the review of the English draft.

FEBRUARY.2006.VOL.34.N0.2.CDA.JOURNAL 135§



CLINICAL RESEARCH

50

Restauri adesivi dei settori posteriori
con margini cervicali subgengivali:
nuova classificazione e approccio
terapeutico differenziato

Marco Veneziani

Professore a contratto Universita deglh Studi di Pavia.
Socio attivo Accademia Italiana di Conservativa.
Libero professionista in Vigolzone (PC)

Corrispondanza: Dr Marco Venaziani
Vi Rexrrus, 57 - 20020 Vigoltzone (PC)
Tul/ Fax O623-870362; CullA351436187; E-mud: marcovanezinniinesh bic

THE EUROPFPEAN JOURNAL OF ESTHETIC DENTISNTRY

VOLUME 5

s NUMBER | « BPRING 2010

49



DINTAL MATERIALS 34 (2018) 1456-1473

Available online at www.sciencedract. com

ScienceDirect I]]illl‘l'lilln

journal homepage: www.Inll.glsevierhealth.com/journals/dema

D
N

Endocrown restorations: Influence of dental l&.‘
remnant and restorative material on stress :
distribution”
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ARTICLE INFO ABSTRACT
Articie history: Objective. The goal of this study was to evaluate the stress distribution in a tooth/restoration
Received 13 December 2017 system according to the factors “amount of dental remnant” (3 levels) and *restormtive
Received in revised form B May 2018 material® (2 levels).
Accepted 7 June 2018 Methods. Three endodontically treated maxillary molars were modeled with CAD software

for conducting non-linear finite element analysss (FEA), each with a determined amount of
dental remnant of 1.5, 3, or 4.5 mm. Models were duplicated, and half received restorations in

Keywords: Tthium disificate (IPS e.max CAD), while the other half recetved leucite ceramic restorations
Ceramics (IPS Empress CAD), both from Ivoclar Vivadent (Schaan, Liechtenstein). The solids were
Monoblock restoration imported to analysis software (ANSYS 17.2, ANSYS Inc., Houston, TX, USA} in STEP format.
Endodontically treated testh All contacts involving the resin cement were considered no-separation, whereas between
Finite element analysis teeth and fixation cylinder, the contact was considered perfectly bonded. The mechanical
Dental restoration failure properties of each structure were reportad, and the fals were considerad isotropic,

finearly elastic, and homogeneous. An axial load (300 N) was applied at the acclusal surface
(triploidism area). Results were determined by colorimetric gmphs of maximum principal
stress (MPS) on tooth remnant, cement kne, and restoration.

Results. MPS revealed that both factors influenced the stress distribution for all structures;
the higher the sal’s elastic modulus, the higher the stress concentmation on the restora-
tion and the lower the stress concentration on the cement Line. Moreaver, the greater the
dental crown remnant, the higher the stress concentration on the restoration. Thus, the
remaining dental tissue should always be preserved.

* Correspanding author,
E-mail addresses: jono tnbst@ict unesp br (J.PM. Tribst), amanda. piva@ict.unesp br (A M.d.0. Dal Piva),

camila dorningues@ict unesp. br (C.EL Madrugs), marcia@ict unesp.br (M.C. Valera), alsborges@ict.unesp.br (A.LS. Borges),
eduardob@ict. unesp.br (E. Bresciani), renata.marinhoict.unesp.br (RM. de Melo).

# This research was recently swarded with an honorable mention as Oral presentation on the 34th Brazilian Scciety of Dental Research
— SBPgO, the Brazilian division of the International Association for Dental Research — IADR, Campinas, 3RA.
https://doiorg/10.10165 dental 2018.06.012
0109-5541/0 2018 The Academny of Dental Materials. Published by Elsevier Inc. All nights reserved.
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Survival and success of endocrowns: A systematic review

and meta-analysis

Raghad A. Al-Dabbagh, BDS, MClinDent Pros, MPras CRS Edin, PhD

The successfinl restorabon of
endodontically treated teeth &
dependent on the type and
quality of the coromal reston-
tion'* Endodontically treated
teeth  mesiored with  cnowns
have a S-pear survival mate
similar to vital teeth mesored
with crowms (2% versus
959" Howewer, in the
abserwe of ospal coverage
(restored with compesibe resin},
endodontically  treated  teeth
have a lower sumes rate, with
a S-year survival rate of 83%.°
The improved aurdval of teath
teated  endodoncally  with
satisholory  coromal  cuspal
coverage has been attributed to
a reduction in microleakages
and the preservation and pro-
tection of the remaining tooth
struchure™™ Immediate place-
ment of a satefactory conomal

ABSTRACT

Statwement of problem Endooosms are 2 monoblock type of msooton thet we the pulp
chamber and mmaining @onal Doth studure 25 2 means of retemtion. Howewer, date an teir
long-term survival and success mbes 25 compared with mmwentional omwms 2m ladong.

Purpose. The pumpase of this syshematic neview and metz-anashysis was 0 mlate published workon
endooowns toassst dinicians n makng decksions on when and whether they are an appopriae
restorative option with 2 pedictable cuttome for extensively damaged endodonteally teated
teeth.

Materia |l and methods. Datahoses such as PubMed MEDLMNE), Smpus, EMBASE, Cochrane lbairy,
and Google Schobr were searhed up o une 2019 for ciinizl and in viro studies on endacrosn
survival and suceess rates. For the metz-analyses, endocroan and comeen tonal omwsn sureival and
su@ess 2tes were compared, and the pooled effects were pesented 2c miztve nsks and 95%
confidene interals wsing 2 =ndom effiects model

e ts. Ten studies fulfilled the mdusion orter {3 cinicl and 7 inwitm) and wee nduded in the

restew. The met-anahsis of the dincal studies showed an estimated ovemll S-pear
surnerval rabe of 91.4% for endocowns and 983% for comventonal cowns. The estmaded overal
Syea sumess 2hes wene 77.% for endogowns and 94% for conventional crowns. Them wem
na significant differences in ovemll sunival or sumess estmaies between the assessed
restorations §05)

Conclusions Additional welldesigned cinizl studes with bngtem 2ssessment ae nesded;
howeves, endocrowns appea to be a promising @nservatve resin@tive option with ameptable
long-term sureival for endodontcally teated posteror eeth i sekeded patents. ) Prosthet
Dent 220m-w-w)

restoration has been reported to reduce microleakage and
subsequently decrease the sk of endodontic treatment
fafure” while cuspal coverage and presenation of the
remaining coronal oot strschure have been reported to
improve fracture resktance and the outome of the
endodontically treated tooth.™7

Preparation desigre  for coronal regtorations  of
endodontically  treated teeth have become more

conservative with advances in adhestve dentistry® Such
designs include incorporating fewer mechanial mtentive
features such as undercuts, grooves, or bowes” with
retenton bang mainly dependent on adheson to the
tooth strscture.®

Endocrowns are conservative coronal restorations that
have been wed to estore endodontically treated teath
with sgnificant kes of coranal tooth structure. They are

Thiss s dd not e any amclic grans tom Lndng agancis in tha pablie, ¢ ommertil, of s be-oni s
Beniamim Profa s and Consuslant in Prsthodntic, Ol and b diofac i R Silston Do mmns, Fac doyof Dadsory, Ming Atdickois Unbardoy, Jaadah, Mingdom of

Sanadi Brabia
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From ‘Direct Versus Indirect’
Toward an Integrated Restorative
Concept in the Posterior Dentition

NJM Opdam ® R Frankenberger « P Magne

Clinical Relevance

The decision whether a required dental restoration should be divect or indivect is made
daily in clinical practice. Guidelines for this decision are presented.

SUMMARY

Traditionally, indirect restorations are expect-
el to have better longevity than direct resto
rationa The introduction of adhesive dentistry
and the minimally invasive approach of restor-
ative treatment has changed this. In this
article, the differences in longevity between
direct and indirect restorations in the posteri-
or dentition are explained. In addition, the
advantages and disadvantages of direct and
indirect restorations placed in a minimally
invasive way and using a proper adhesive
technigue are described
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INTRODUCTION

Humerous dental restorations arve placed each day
in human teeth, mainly to restore defects cansed
by caries but also those caused by tooth wear
{mechanical and erosive) and fracture.’ In addi-
tion, because dental restorations have limited
lmgevity, a significant part of restorative work
by dentists includes replacing defective existing
restorations, ™

Bazically, restoration replacement results in a
restorative cypcle of defective restorations being
replaced by larger restorations that will someday
fail again, which will lead to even larger reatora-
tiona, possible root canal therapy, more rsk for
eomplications, and eventually tooth loss. This
restorative cyele of death of the tooth was de-
seribed by Elderton* in 1988 and Simonsen® in
1901, To reduce and maybe even interrupt this
restorative eycle, which could possibly lead to
prolonged tooth retention, different approaches
must be considered:

« Poatpone the first restoration as long as peaible by
using advanced disgneetie methods and caries
deteetion ter hnigues,

* Uze leas aggressive excavation and caries removal
methods to maintain pulp vitality.

Lt iy
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Posterior indirect adhesive
restorations (PIAR):
preparation designs and
adhesthetics clinical protocol
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6}, CLINICAL APPLICATION
3

Full-Mouth Adhesive Rehabilitation
of a Severely Eroded Dentition:
The Three-Step Technique. Part 2.
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Ceramic Inlays and Onlays:
Clinical Procedures for Predictable Results

ALFREDO MEYER FILHO, DDS, M8*
U2 CLOVES CARDOSO VIEIRA, DBS, MS, b’
FLITO ARAUIO, DDS, MY, Prn

LUIZ NARCISO BARATIERL, DDA, MS, Py’

ABSTRACT

The use of ceramics as restorative materials has increased substantially in the past two decades.
This trend can be attributed to the greater interest of patients and dentises in this estheric and
long-lasting material, and to the ability 10 effecuvely bond metal-free ceramic restorations to
woth structure using acid-erch techniques and adhesive cements, The purpose of this aricle is
review the perrinent lirerature on ceramic systems, direct internal buddup materials, and adhesive
cements, Current clinical procedures for the planning, preparation, impression, and bonding of
ceramic inlays and onlays are also briefly reviewed, A representative clinical case is presented,
illustrating the technique.

CLINICAL SIGNIFICANCE

When posterior teeth are weakened owing to the need for wide cavity preparations, the success of
direct resin-based composites is compromised. In these clinical situations, ceramic inlays/onlays
can be used to achieve esthenic, durable, and biologically compatible postenor restorations,

(1 Esthet Restor Denz 15:338~352, 2003)

he restoration of posterior ing the porcelain surtace with continuous development of ceramic
teeth with tooth-colored mate-  hydrofluonic acid.? The strong bond  marenals with improved mechani-
rials is not a new trend in restora-  afforded by chis technique allowed  cal properties, allowed these mate-
tive dentistry. Porcelain inlays were  the first adhesive porcelain restora-  rials to be used free of metal.*
used in the nineteenth century, bur — tions to be made on anterior teeth,
the lack of an adequate adhesive as reported by Horn in 1983, The  New processing methods of dental

cementing medium along with the  use of dental ceramics to restore ceramics include fabrication tech-
poor esthetics of those early porce  posterior teeth was a logical conse-  nigues such as the lost wax tech-
lains yielded less than optimal quence of the siccess of these first mique and centrifugal casting

results.! In the early 1980s Simonsen  adhesive porcelain restorations. In- |castable glass-ceramic), the pres-
and Calamia reported on the rech-  addition, the mtroduction 0 1985 sure mjection of ceramic ingats
nique of resin composite adhesion  of specific dental ceramics for vse [pressable ceramics), and the

to porcelain by means of acid exch-  in posterior teeth, as well as the computer-aided design and manu-

*Grndudte stindons, Deprrtmont of Operative Dendisery, and assoctate professur, Depirtment of Dental
Clinics, Unipersndade Fedeval de Senta Catarim, Fonamipolis, Senta Catrina, Brazil

Professor, Department of Operative Dentiatry, Universidade Foderal de Sonta Cataraa, Horianipolis,
Samta Catanima, Branl

1 Professor, Department of Dentinl Clinies, Unieersidade bederal de Santa Cataring, Florsanipolis, Sauts
Catarimg, Brazl
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A New Classification System for All-Ceramic and
Ceramic-like Restorative Materials

Stefano Gracis, DMD, M3D%Van P. Thompson, DOS, PhD%Jonathan L. Ferencz, DDS<
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aramics heve been the mainstey of esthetic den-

tistry for more than 100 years. Originally in the
neturally occurring feldspathic form, ceramics were
used primarily for anterior teath &= high fusing por-
calain jacket crowns, denture teeth, end partial cov-
erage. Beginning with John Mclean's introduction
of aluminous porcelain in the mid-1960s, thers have
been continuous improvements in strength, esthat-
ics, and methods of febrication, resulting in dorens of
products for clinicians o choosa from.
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Clagzification eystems for all-ceramic matenale are useful for commurication end
educefional purposes and warrent continuous revieions and updates io incorporae new
materielz. Thig ariicle proposes & classificaton sy=tem fior caramic and ceramic-like
restoretive matenals in an attempt to systematize and include a new class of materiala.
Thiz new clezsification system categorizes ceramic resiorative materials into thres
fermifies: (1) gless-matix ceramice, (2] polycryeteline ceremice, and (5] resin-metrix
caremice. Subfamilies are described in each group along with their composition,
allowing for newdy developed metenals to be pleced info the already esssting main
fermifies. The criteria used 1o difierentiate ceremic materielz ae based on the phass

or phasee pregent i their chemical compasition. Thuz, an all-ceremic meterial iz
clazsified according to whether a glass-metnx phese is present (gless-matrix ceramics]
or absent {pofycryeieline ceramics) or whether the matenial conteing &n ongaric matrie
highly filled with ceremic perticles (resin-matriz ceremics). Aleo preeanied are the
manufaciurers’ cinical indicetions for the difierent materiale and an overaew of the
diffierent febrication methods and whether they are uzed az framework materals or
monalithic sclutions. Cumrent developmentz in ceramic materials not yet avedable o the
dental market are discussed. int J Prosthodont 201528297235, doi- 10 11607, 4244

Due to the high number of products availeble and
the speed &t which new products are being intro-
ducad, woday’s clinician faces & complex decision pro-
cess when choosing & ceramic restorative material for
a particular indication. The selection is seldom made
on the basis of a thomugh understanding of the mate-
rials” charactenistics. Maore often, it is based on criteria
such as strength measured in vitro, degree of trans-
lucency, manufacturing techniques, the preference of
tha dental laboratory technician, and even sdvertising
cleims.

A classification system of the ceremic materials
used in dentistry is useful for a veriety of purposes,
including communication and education. |deslly, a
clessification system should be helpful in provid-
ing clinically relevant informetion about where o
use the matenal (enterior versus posterior], for what
type of restoration (partiel versus full, short versus
long-span), and how to lute it (adhesvely versus fra-
ditionally). Different clazsification systems have been
proposed thet focus on clinical indications, composi-
tion, sbility to be eiched, processing methods, firing
temperatures, microstructure, trenslucency, fracture
resistance, and antegonist wear. ™ Thesa classifica-
tions, howawer, tend o ba either vague or imprecise,
and thay do not easily allow for the inclusion of new
restoretive materials.
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Comparative in vitro wear resistance of CAD/CAM composite
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®

resin and ceramic materials

Li Zhi, DMD,” Tissiana Bortolotto, Or, PhD," and Ivo Krejd, DMD, PhD"

The (EREC chairside com-
puter-aided  design  and
computer-alded  [CADACAM)
mamifachiring system was in-
troduced b0 denbisry more
than 25 years agn.’ The low
rate of medoraton frachures
and long-term chinical swocess
rates have confimed the
effectivenesss of the CEREC
system a5 a dependable, es-
thetic mstorathe option  for
patients, and ceramics were
ariginally  the predominant
material wed for CEREC sys-
tems.” Ceramics are known for
their  high  blocompatibdity,
strength, and esthetics, & they
can imtate the characterstics
of human tooth srechme 4
However, the abrasivenass of
these materals against an

eramel antagonist s shll a dinical oneern.™

ABSTRACT

Statement of problem. Composite resin i 2 promising option i omputer-aded design and
compuier-zided manufacuring (CADVCAM) dents iy howeves, the wear msstnce of composie
TESIT TEMSns 3 Primary CondaEm.

Purpose. The purpose of this in who study wes 0 evaluaie the wesr thnce of 5 CADUCAM
maieriak (n=10), consisting of 4 composie mesins (3M Lava Uitmaie, Ker expenmental composie
resin material, Viiz Enemic, 2 Pamdgm M21 00) 2and 1 eeramic (Vi Mark I in contact with netura
human enamel ousps.

Material and methods. Specmens were loaded into 2 @mmputermntolied mastiation smulior
and subjected to 200000 mechan cal cpdes (#9 M) against nawel human enamel smuleneosly
with 500 therma opcles (5°C to 50°C to 5°0). The wesr resistance was analyzed by measuring
the sertral substance loss ithe madmum depth of the wom am2) in the ontact paint 2ma of
the specimen. The womn surfaoes wem abserved by smning elechron micosopy to detemmine
the wear pattems.

Aiesufits. Vita Mark Il exhibited the best wear resistance among the tesied maierials, followed by 30
Lawa Liiemaie, Vi Enamic, nd 3 Pazdgm MZ 100 The Kew expenmental materal exchibied the
lovwvesst wear resisianae, yet is results were not signifienty different fom thase of the 3 other
composie resin blodes (P05

Conclusions. Within the limitations of this in wito study, the wear msisne of composie nesin
bladks in mntad with enamel ausps wes significntly baer than that of 2 cemmic black. | Prasthet
Dent 201 6115:199-202)

"The Vita  produced by compostte mesin was lower than that pro-

Mark IT ceramic material has been found tobe ona of the
best performing materak in terms of wear resstance
However, acoonding to wear stidies, although the CALDY
CAM composite ean 3 MZ10) showed greater wear,
the total wear (enamel and tested materal) was signifi-
cardly Jower than that of CAD/CAM ceramic material
Vita Mark [L As a result, composite mesin material was
considered preferable for patients with high occlusal ac-
Hity when the rstoration was in contact with natural
eramal ¥ Studies hawe ako shown that enamel wear

duced by zirovnis or glass ceramic, and only composite
resin did not increase the enamel surfice rou ghness afer
wear testing ~*

Fractures are the prmary Gilue mechanism for
CEREC mestorations, whereas compesite resin restora-
Hors show better frachure resistance.” Schlichting et al**
found that CADWCAM composite resin ulirathin occhasal
veneers had increased Bligee resstance compared with
the CADVCAM ceramic materals evaleated. Composite
resin materials are also easy to mill can be mpained

S heskeans, Docarment of Saomaniogy, Bafng Uniersly, Paock's Hisslal, Bafing, China
U8 i v S Hirad, Disksiom of Carloiogy and Endodmenlingy, Schonl of Dental Madicing, Unkersity of Gomeve, Geneve, Swisarand
“Professnr, Do of Calology and Endodamalogy, Schaonl of Donsal Madcing, Uiy of G o, 0 o, Swmmiand
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A comparison of mvM stress of inlays, onlays and @
endocrowns made from various materials and

their bonding with molars in a computer

simulation of mastication - FEA™

Beata Dejak ", Andrzej Mlotkowski"

* Department of Prosthetic Dentistry, Medical University of £ddZ, Lédz, Poland
® Department of Strength of Materials and Structures, Technical University of Eodz, Lédz, Poland

ARTICLE INFO

ABSTRACT

Article history:
Received 2 February 2020
Accepted 14 April 2020

Keywords

Composite

Ceramic

Inlays

Onlays

Endocrowns

Modified yon Mises failure criterion
Bond stresses at the cement-tocoth
Interface

3D finite element analysis
Simulation of mastication

Objectives. The purpose of the study was to compare the myM stresses occurring in inlays,
onlays and endocrowns made from different materials and their bonding with molars in a
computer simulation of mastication.

Metheds, The study was conducted using the finite elements methed with contact elements.
Sixteen 3D first molar models were created of a intact tooth - T, a tooth with a ceramic inlay
« IN; a tooth with an onlay ~ ON; and a tocth with an endocrown - EN. The restorations
were made of: Comp - resin nanoceramic; He - hybrid ceramic; Le - leucite ceramic; Dit -
lithium disilicate; and Zr - zirconia. Computer simulations of mastication were performed.
The equivalent stresses according to the modified von Mises criterton (mvM) were calculated
in model materials and contact stresses at the interface cement-dental tissue around the
examined restorations,

Results. The highest equivalent mvM stresses were concentrated in buccal margins of inlays,
The mvM stresses recorded in onkays were 1,6-5 times lower than those found in inlays,
while in endocrowns they were 2.3-6.5 times lower. Around the onlays and endocrowns,
in tooth structures and luting cement, mvM stresses were significantly lower compared to
teeth restored with inlays. The tensile and shear contact stresses between inlays and teeth
were several times lower than under anather restorations.

The highest stresses (58.5MPa) occurred in the zirconta inlay. The stresses cbserved in
the enamel of a tooth restored with an INZr inlay were half those noted in INComp, and
a third of those observed In cement. Tensile contact stregses at the interface between the
INZrinlay and dental tissue were 4.5 times lower than in the INComp, and the shear stresses
were more than 7 times lower
Significance. The highest values and unfavorable of stress levels occurred in teeth restored
with Inlays. Cavities MOD {n molars should be reconstructed with cusp-covering restora-
tions. The endecrown in molars should withstand physiological loading,

This research did not recelve any specific grant from funding agencles in the public, commercial, or not-for-profit sectors,
* Comesponding authar at: Department of Prosthetic Dentistry, Medical Faculty, Division of Dentistry, Chalr of Restorative Dentistry,
Medical University of Léd2, ul. Pomorska 251, 92-213 LddZ, Poland
E-mall address: beata dejak@umed lodz pl (B Dejak),

https://doi.org/10.1016/) dental, 2020.04.007

0109-5541/0 2020 The Academy of Dental Materials. Published by Elsevier Inc. All rights reserved.
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Survival rate of lithium disiliate restorations at 4 years:
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A retrospective study

Taiseer A. Sulaiman, BDS," Alex J. Delgada, DOS, MS," and Terence E. Donowvan, DDS®

Ceramic meskrabions ame fre-
quently placed in contemporary
dental practices. Some of these
restorations ane primary plaed
for esthetic reasors, (Hhers are
placed becsise the cost of nobile
metals hes incresed consider-
ably and most cerantic alterma-
Hves are les expersive than
metal ceramic resiorations.
Marny of the new ceramic
syatems have impresive phys-
feal and mechandeal properties
However, clindeal  lomgevity
cannat be accurakely predicted
based on these propertes or
from in vt load-to-fadhre
tests 7 Most of these systems
have been brought o market
with almest no independent
climical  testing.  Minety-five

ABSTRACT

Statement of problem. Ceramic nestorations ame frequently beng ploed due io the esthetic de-
mand and the mst of noble metak tha hax | mnsidenbly One mapr dissdvantage of
cemmic restaration s Silie of the materil due to fractune by cads propagation. In witro studies 2
of ltte cinizl signifi@nce and in vivo studies are too short to support dinical ;u@ess.

Purpose. The pumpase of this mtraspedive study was 1o evaluaie the Silure te of lithium ds licaae
restorations (monolthic and layemd] o 4 years

Material and methods. Dat wem collected over 45 months fiom 2 commercad ebomtores.
Restomtons wee ategonred nio monolthic esioatons and leyered resinetions. Each category
waes further chessifed into complete coverage single aowns, foed dentall prostheses, eman veneers,
and imkzy'anlyy restotions. Fallume rates were companed and anaheed using Chisquane {a<05)
Results. A total of 21340 esoetons wee eshoted in this study and induded 15 832 monadlithic
restarations and 5538 byered mstoetons. The Silure raie for single omwn manalith ic restorations
wars 191% and was 1.8%% for single oown layered msiomtions. For foed dental prostheses, 4 55%
afmonalthic esioratons faled. For emax weneers, 1.3% of monalithic veneers fracured and 1.53%
of layered veneers frachred. OF the mlaydonlay estioetons group, 1.01% of monaolthic estorations
frchumed.

Conclusion. in the short ferm (45 months), resioetions Shricted with the lithium dislcae ma-
tenal {IF5 emax) had melatre i low frachure oites. Lagered single croams fradured at approcmately
2 timaes the =te of monolthic crowns. ) Prosthet Dent 20157 142384-30.8)

percent of metal ceramic restorations are intact and fune-
Haordrg at 11 years " Dr Peter Scharersuggested that before a
climclan wses a new ceramic system, the mamsfacurer
should provide data from independent clinical triak that
indicate %% survival at 3 or preferably 5 vears.”

The problem facing climdans & that dat from inde-
pendent lindeal trials are rarely available in the first 5 vears
afier the introduction of a new ceramic 3ystem, and man-
ufachsrers ane quite aggresshe in their marketing strategies.
The problem for the mamsfacturers is that cinical sk are
both expengve and Hme-corsuming and that competition
inthe marketplace & ferce.

This shasdy waswndertaken o provide useful data relative
to the early survival rabes of lithium disllicate materiaks, spe-
cifically ene popular system, the IPS emax restoration,
(vesclar Vivadent). TPS emax & a lifhium disilicate glass-
based material in which small meedleshaped crystak
compress the aurounding gass matris during cooling,
Theredore, IS e.max has a high flesasral strength (400 MPa)®
and hasbecome popular in recentyears. Tt & provided in fwo
different forms, e more popular being momolithic TPS
emax, which & milled or pressed and then stained. Mono-
lithic crowns tend to be melathely strong, becase only a
single material & imvoled and there is no venesring Laer.

neling scholar, Do o mmens of Oparatise Dantisry, Schanl of Donsisery, Univarsiy of Morh Caming, Chaned HIL MG and Doetral st i,
Deparment of Presthetic Doy, Insiue of Dentisry, Univorsly of Turas, T, Findnd
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Advancements in CAD/CAM technology: Options @Cmm
for practical implementation

Tariq F. Alghazzawi BDS, MS, MSMtE, PhD*""

* Department of Prosthetic Dental Sciences, College of Dentistry, Taibah University, Meding, Kingdom of Saudi Arabia
¥ Department of Materials Science and Engineering, School of Enginecring, The University of Alabama at Birmingharm,
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ARTICLEINFO ABSTRACT
Article history: Purpose; The purpese of this review is to present a comprehansive review of the current
Received 26 October 2015 published literature investigating the various methods and techniques for scanning, de-
Recelved in revised form signing, and fabrication of CAD/CAM generated restorations along with detailing the new
10 December 2015 classifications of CAD/CAM technology.
Accepted 16 January 2016 Study selection: | performed a review of a PubMed using the following search terms “CAD/
Available online 28 February 2016 CAM, 3D printing, scanner, digital impression, and 2irconia", The articles were screened for
further relevant investigations. The search was limited to articles written in English,
Keywurds: published from 2001 to 2035 In addition, 8 manual search was akso conducted through
CADVCAM articles and reference lists retrieved from the electronic search and peer-reviewed journals.
Milling Results: CAD/CAM technology hes advantages Including digital impressions and models,
3D printing and use of virtual articulators. However, the implementation of this technology is still
Seanner considered expensive and requires highly trained personnel, Currently, the design software
Digital impression has more applications including complete dentures and removable partial denture frame-
Virtual articulator works. The accuracy of resteration fabrication can be best attalned with 5 axes milling units,

The 3D printing technology has been incorporated into dentistry, but does not include
ceramnics and is limited to polymers. In the future, optical impressians will be replaced with
ultrasound impressions using ultrasonic waves, which have the capability o penetrate the
gingiva non-invasively without retraction cords and not be affected by fluids,
Conclusin: The coming trend for most practitioners will be the use of an acquisition camera
attached to a computer with the appropriate software and the capability of forwarding the
image to the laboratory

I° 2016 Japan Presthodontic Society. Published by Elsevier Ltd. All rights reserved.

Contents
T T P P Ay R T R S T Y L R L o B 00 73
2 CAD/CAM COtponentS = 1o 4l e s o e St o a SR S T 0 SN S i S RN SRS OSTNEES 73
3. General classification of CADYCAM SYSTRIME . . . o v\t v vvvuu v uivnsern s iaieeesiisiiamessiioioeessonis 73

* Correspondence tec PO, Box 51209, Riyadh, 11543, Saudi Arabia.
E-mail address: drtariq0S@gmail.com,
hrtpu//éx. doborg/10.1016/) jpor, 2016.01.003
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preparation design and impression technique

Femanda Ferruzzi Uima, DDS, M5, PhD," Constantino Femandes Netq.h losé H. Ruba, DDS, M5, PhD,”
Gildo Coelho Santos Jr, DDS, M5, FhD.d and Maria Jadnta Moraes Coelho Santos, DDS, MS, PhD®

Tooth-calored pardal -coverage
indirect pestorations ae esthetic
and corservative treatment op-
Hons for eeth wealened by
cares of fachmes, When -
placing mulsurface dirct nes-
torations, such restorations may
provide enhanced oochesal and
prosdmal conbours and probec-
Hon o the memaining tooth
structune by covering cugpa’~
Bodh ceramic and composite
résin maberials are indicated for
pesterior indirect resiorabions,
providing esthetics and clinical
longevity.** Computer-aided
design and computer-aided
mansfacturing  (CAD-CAM)
systems provide an alternative
o the convertional method of
fabricating high-quality indi-
rect restorations, reducing time
and oopst.

Indugrially comtrolled pre-
fabricated materials that pre-
sent less poresity and fewer
flaws may improve the final
quality of the mesomstion”
Addibenally, these  systems

Marorials spclod by 3 ESPE

ABSTRACT

Stawmment of problem. Factors that may affect the masginal adaptation of mmputer aided design
and computer-aided manufadunng {CAD-CAM) restomtions include prepamtion design, mpeession
technique, and CAD-CAM system. The influence of impeession technique and preparation design an
CADCAM partiel mvemge restorations has not been fully addressed.

Purpose. The punpase of this in vitra study was to imvestigate the influence of diredt and indirect
digial samning wechniques and 2 pepamtion designs on the marginal adaptation of CADRCAM
anlays.

Material and methods. Two mesicoodusad buccd onlay peepamtions with mduction of the
mesichucal @usp wee made conventonal preparation {F) with a 1.2mm modified shoulder
margin and modified prpamtion MP) fiat cuspal redudhion without shoulder Virtual modeds
were genented from each pmpamtion by wing 2 digntal sonner (BueCam; Dentsply Smonz)
from the pl=tc teeth diect dgitel san) or from the sione dies {indimect digital scan). Onlkeys
were designed using 2 CADKCAM system ((EREC 400 Dentsply Srona), and nemocemmic resin
blodcs {Lane Utmate Resiomtive; 3M ESPE) wem milled using the CEREC MCX milling machine.
Marginal decepancy was evabiated using an optical stemomicmscope at x2% magnifiction i
18 lowtions distabuted along the margins of the preparaton. The daty were amalyzed by using
-way ANOVA followed by the Tulbey H5D st jz=05).

Results. CF presenied a statistially significant reduoesd l adapiation (59 +50 ym)
than did MP {59 258 pm) (20011 The Tulkey HESD test showed I1e puﬂ'lc:uhnmﬁanly leager
marginal d&orepancy in the mesial and buaal bations of MP when mmpamd with CF. Regarding
Impression tech niques, the buoal location prsented the smallest avemge maminal discrepancy in
restorations fhdicaied with indirect impression when compared with disct impeession {42 £33 ym
and &0 233 pm) {A001).

Conclusions. The remubs showed tha cmeentiond preparaton with 2 modified shoulder
margin presented improved margina adeptaton mmpamd with modified prepaation with flat
ouspal mducton. Direct and indisect digital scanning techniques produced restoraions within 2
dinizlly axeptbe =nge however, the ndinett scanning technique resulted in the fabriaton
of restomtions with superior marginal adaptation on the bumal location. () Prosthet Dent
HONE 203 402)
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Evidence-based concepts and procedures for bonded inlays and
onlays. Part I1l. A case series with long-term clinical results and
follow-up

DIETSCHI, Didier, SPREAFICO, Roberto Carlo

Abstract

Thiz third arficls in thiz serdss (Part 1Il) sims fo pressnt new dinicsl resultz and long-dsrm
follow-up of resin composite inlays and onlays using the modemn dlinical concapts presanted
in the Part | and Part Il atidss. Thess revissd profocols have contributed to sliminating the
moat frequent difficulties related to the preparstion, izolstion, impreesion tsking, and
camantation of tooth-colorad inlays and onlays. This clinical report pressnts & seriss of 25
cazes of indirect or semidiract inlays and onlayz (infra- and sxdracral techniqgues) mads of
microhybrid and namchybrid composites with & to 21-year follow-upa. The mestoration
parformancs was assessaed throwgh oiinical examination, intraoral radiographs, and dlinical
phofographs. The owerall clinical ssssasment aimed to confimm the abesnce (success) or
prezancs (failura) of decay or reatoration fracture, while the restoration quality was judged on
intracral photographa. The restoration status with regard fo marging, anatomy, and color was
szeeased using three quality scorss (A = ideal, B = satisfactory, C = insufficient). Descriptive
statiztice were used to [..]

Reference

DIETSCHI, Didier, SPREAFICO, Roberto Carlo. Evidence-based concepts and procedures Tor
bonded Inlays and onlays. Part 11, & case serles with long-term clinical resuits and Tollow-up.
The International journal of Esthetic Dentistry, 2018, vol. 14, no. 2, p. 118133
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Deep Margin Elevation:
A Paradigm Shift

Pascal Magne, OnO, PhD

Daon and Sybil Harnnglon Pralessor of Esthatie Duntiatry, Rasiooatve Sciancas
Ostrow School of Dantiatry, Univarsity of Soutnhern CaMaornia, Los Angales,
Califorrs, USA

Roberto C. Spreafico, UM, OO

Frivaae Practica, Neian, ltaly.

Localized subgingival margins can complicate the use of indirect
adheasive restorations (igolation. imprassion taking, and deélivery)
and subsaqueantly hindear their durabllity and relationship with tha
pariodgontal tissuaes. This article proposes a technique involving
placement o a modiliad Tolflemira maltrix lollowad by immeadiate
dentin sealing and coronal alevation of tha deap margin to a supra-
gingival position using a direct bonded compaosite resin base. The
deep margin alevation technique may be a useful noninvasive al-
ternative to surgical crown langthaning. This technique may also
facilitate the placement of large direot composite resin restorations
The lundamental principles of deap margin elevation are presented
(Am J Esthet Dant 2012.2:86-96.)
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with preheated restorative composite
resin does not prevent seating
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A comparative evaluation of the translucency of zirconias and ®
lithium disilicate for monolithic restorations

Kosuke Harada, DDS, PhO® Ariel 1 Raigrodski, DMD, MS." Kwok-Hung Chung DDS, MS, PHD,”
Brian D Flinn, PhD," Sami Dogan, DDS,” and Lioyd A. Mancl, PhD'

INTRODUCTION

Lithium disilicate glass ceramic
ha more favorable mechani-
cal properties compared with
comventional denta] porcelains
and has  exellent  ophical
properties. Although, the me-
chanical properties of lithium
disilicate are inferior comparned
with zrconts, # has  been
comsidened supenion in tems of
tranducency. With its variety
of tanshicency levels and
shades, Hfhium disficabe can
be fabricated as a mono-
lithic resoration with suface
characterization'” Therefone,
lithium dislicate has been
widely wsed for esthetc mo-
nolithic  cefamde  orowns.?
However, results from clindeal
studies  hawe demonskated
that these redorations have to
be bonded o oomservative
tooth reduction of 10 to 15
mm or 15 to 20 mm &
oomsidered the ulimate clinieal

goal

ABSTRACT

Stawmment of probiem. Studies mmpasing the transuaency of Zwon iz and lthium dislicates am
limited.

Furpose. The purpose of this in wito study wes i mexure the tenshency of recently developed
tenshcent ziwon = and @mpase them with lthium disilcate.

Material and methods. Five types of Zroni, Prettar Antetor Zikonzzhn GmbH), Brudir (G-
dewel Laboratones), Katana HT, Katana 5T, and Katana UT (Kurary Norieke Dental ing), and 1 type
of thum de licate, emas CAD LT (wacker Vivadent AG), wem assessed. Mon-colored zroonia fest
specimens (n=5) wem prpamd = rectngbes with dimensions of 1510005 and 1510410 mm.
The shade of lthium disiliate wa 81, A spectrophotometer {Ewluton 300 UVAis) with an imte-
geting sphem wa used to evaluzte the tolal tensmitene of lght 25 2 pexentage T3] ata
wawebeng th of 555 nm for cmmpasson among groups. The Welch mbust test for equality of means
was used to compase gmoup means (2=025) and post hoc pairwise comparisons among groups
were performed with the Dunnett T2 method.

Results. For the 05 mm thickness groups, the T3 was 31.90 £049 for Prettu Anterior, 2852 40 22
for BruaZin, 2849 2014 for Katana HT, 3157 4024 for Katana 5T, 3373 2013 for Katana UT, and
4032 025 for e-max CAD LT Post hoc tests indited that 2ll groups were sign ifizinfiy difesent
fiom each other, encept for between Brocfir and Katana HT, and between Pettay Antenor and
Katana 5T, atana UT wa signifienty more tenshcent than 2l ather zwonis, and e-max CAD 1T
was sgnificantly mose transhuent than 2ll armnizs. For the 1.0 mm thickness groups, the Tt was
11 %8 4041 for Peeto Antenor, 2013 4022 for Bruxd i 20018 £0.99 fior iatana HT, 2186 +039for
Katana 5T, 2337 4027 for Katana UT, and 2705 2058 for eomax CAD LT Pt hoc st indiated
that all meterals wem significnty diferent from edh other, except for between Bruclir 2nd
Katanza HT, and amang Preftau Anterior, Katana 5T and Katena UT which were signifiently mome
tenshcent than all ather ziwoni=x and bess transhucent than emax CAD LT

Conclusion. At a thickness of 0.5 mm, Kxtana UT was signifi antly mone ton shucent than all ather
zrcanias, and emax OAD LT was significantly maone tensuaent than 2l sronic At a thidomess of
1.0 mm, Frettu Antenar, Katana 5T, and Katna UT wes sgnificantly moe tanshucent than al
other anonias and less than e-max CAD LT, {) Prosthet Dent 20181 16257-26)

eking L turar, Do partmens of Restora e Dondssry, Sohod of Doty Univsrsdsy of Wishingon, Siamks, Waeh: and Adunce Lactuns,
Doparmmant of Crown and Bridge, Schodl of Lt Dandsry af Tokye, Tha Mopon Danm | Unisersly, Tokya, Japan
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Comparison of the mechanical properties of translucent ®
zirconia and lithium disilicate

Sung Joon Kwon,” Nathaniel C. Lawson, DMD, Fhl:ll,"I Edward E. McLaren, DD, MDC,” Amir H Mejat, DDS, MS,d
and John 0. Burgess, DDS, MS™

ABSTRACT

Statement of problem. Three mol4 yttrie-stabiloed tetragon al zicon iz pobporpstal (3Y-TZF) possesses escellent mech anical popertes butis

relatwely apaque. Fre mol yimzsebiized zrconia palyaystl {(5Y-2F) offers improved tramshucency, but many of its dinical propesties have
niot heen compared with those of 3¥-TZP and lthum disilcae.

Purpose. The purpose of this in sitm study was to mmpae e flieunl stength, transhucency pammeter, bond stength, and enamel and
matenal wear of 5Y-2P Katna UTML with 3-T20 (Katana HT) and bthum disliete femax CADL

Material and methods. Flewnl strength bars were sectoned in=10, 2542 mm), sinfered or aystaized, polshed, and fecumed 2t 1 mmd
min Transhucency specmens {1 mm thids) were bacated {n=10] Their L*2"b* values were measumed ageinst 2 blade-and-white baciground
with 2 spectraphotometer, and Ay wa cabulated Ziconia bond strength specmens were aithome-particle sboded with 50 pm alumina
followed by the applietion of 2 1 methaoylagdecy difpdmogen phos phate—contining primer | Qearfil Cemmic Prmer). Lithium dsliczie
bond srength specmens were etthed with 5% hydrofluone acd followed by application of & silane-montaning primer {Qearfil Cemmic
Prmed. A Tygon tube filled with resin cement (Panawviz 54) was fioed to the suriace of the eramics and lght-polymenzed. Afier 1 day or
150 days of water storage, the resin cement was debonded in 2 macrashes st in=10). The ousps of extracted buman mokrs we
akeied and mounied inta the Unnesity of Alshama at Birmingham wear-testing deviee. Wisar testing was perfomed with 2 204 load
fior 300 000 cyches in 33% giycenn. The wolumetrc wear of polished snmni, bthium disiliote, and enamel were mexured along with the
wear of the oppasing enamel ousps using 2 nonontad profibmeter in=f). The deta wem compared by ANOVA and Tukey-Sramer
analysis (2=05]

Results. Mo statstical difference was seen between the bond strengths | P=.155) or the oppasing mmﬂmiﬁnﬁmufdﬁqim
A statistically signifi antdfference was ssen between the flew =l sten gth (P.001), transiu enop parameter (P2 001), and wear | 22001) of the
matenals The fenural steen gth values (MPZ) wes 1194 +111 {Katana HT), A28 +159 (Katna UTML), and 450 +53 {eman LT)_The frams uenoy
pammeter vaues were 694 +053 Katna HT), 230 +024 (Kna UTML, 928 £0.% jemax LT, and 1264 +0.48 |(emax HT). Bond stength
walues (MPa) 2 1 and 'I_‘ll]\:h:ﬂ“miﬂ'lll-mdiﬂld:ﬁﬂiﬁmmmﬁﬂﬂﬂmﬂMMImﬂﬂ,IﬂMﬂﬁ
and 2232 4345 jemax LT Maternl and enamel wer {mm¥) were 0 and 0024 £019 Eatane HT), 0 and 0223 $0.09 (Katna UTML), 028 4013
and 031 #0010 jeomax CAD), and 009 $003 and 031 40014 fenamell

Condusions. SY-TZP has a fieural steength and tramslucency parameter between those of 3Y-T2P and Ithium disilicate Both the shost-berm
and lang-temn bond stength of 5Y-ZF and 2¥-TZP was shown fo be smilarto thium disilcate 5Y-ZP demonstrated no messusble matenis
wear and opposing enamel wear simibr io that of 2l the other matenals tested. || Posthet Dent 20181 200 32-7)

Proaontad af the Amarican Aasociatom of Dotal Research Al Session, Los Angde, Call, March D16 Sugporid mardally Dy a grand from By
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Effect of different dental ceramic systems on the wear of
human enamel: An in vitro study

'C}F F‘RDSTHETIC DEMTIATRY

L/

RESEARCH AND EDUCATION

®

Roya Zandparsa, DDS, MSc, DMD,” Rabie M. El Huni, BDS, MS,” Hiroshi Hirayama, DDS, DMD, MS,” and

The search for tooth-colored
restorations with high strength,
enhanced marginal Integrity,
and improved esthetics in the
postenor regon of the mouth
his led to dental ceramics with
improved phydeal and me-
chanical properties ™ Ideally,
loads pliced on the oochsal
surfaces of teeth should be kept
at a lewe]l commersurate with
nomial phisiologe wear and
aging® Compared with the
mean  anm@al oochwsal wear
of human tooth enamal (15-
38 pm)® dental ceramics are
congddered wear-registant and
tend to damage the opposing
emamel, the daniage vanes ac-
cording o the ceramic maberial
used ** The results of several
stsdies have indicated that
ceramic materials cause mare
wear on opposing ename] tooth
structure than on et gold
alloy "% Vanations in ceramic
composition,  microstnschune,
and fising temperatures did

Mare | Johnson, MBA®

ABSTRACT

Stawment of problem. The wear of tooth stuichure opposing different advanced dental cemic
SESTEms mqums meeshgation.

Purpose. The purpose of this in wio study wes o ompame the wesrof advanaed cemmic sysiems
against human enamed antagonists.

Material and methods. Four ceramic sysiems (IP5 emax Press, PS emex CAD, Montzle Super
Pomelain EX-2, and LAVA Plus Zimonz) and 1 cmntml group @ntzining human enamel specimens
were used in this study (n= 12 All specimens were Sbreted 25 disis 11 mm in demeter and 3
mm thick The mesiopalatal cusps of the maoilbry third molars wem prepared to sewe 25 the

enamel styhuses. Al specimens were embedded individually in 25 mm” autopolymerizng acrlic
resm blocks. Wear wos messumd with a cpdic loading machine and 2 newly desgned wear

simulator. Al enamel styhuses jousps) were senned using the Adieity 280 digiel scanner
EmartOptis). Dat from the hase Ine and follow-up scans wee miscted ;d ompased with
Cualdy 2012 3-dmensional {30) and 20 digiel inspedhion softeere (Geomagic), which aligned
the models and deteted the geometic changes and the wear caused by the atagonst
specimen. Oneway ANOVA was used to anabyze the mliscted data

Results. Afier 125000 bidiedhional laading opcles, the mean bss of opposing enamel volume for
the enamel disks in the mnmol goup was 3708 pm’, the lowest mean vaiie for PS emax Pres
system was J75 um'; 4058 um’ for 1P ema CAD; 45.08 um? for Hostale Super Porelan EX-3
system; and 4866 pm? for the Lava Phe Zicon system. Ho sotially sgnificant diferences wee
fiound amang the groups in oppasing enamed volime boss | P<22%) or apposing ename] height boss
{#=1449) In tesms of opposing enamel height loss, Lawa Flus Zicon i system showed the bowest
mean value of 275 pm. The mean salue for the PS emax CAD system wes 2791 pm; 29008 um
for the contral enamel; 3325 um for the IP5 & max Press sypiem; ;md 3475 um for the Montse
Super Poroelain B2 giem.

Conclusions. Within the Imitations of this in vitro study, no diffesnaes were found in the lnear
and wvolumetric mducton of enamel wsps abmded against enamel disis and &l other cemmic
specimens. Al cemmic systems exhibied high dumbilty and wem weardriendly o opposing
enamel () Prasthet Dent 2018;115:230-237)

Sanppay T et k) e cind By ol vadons e and W ESPE presamhad| At e 445h Annil M aaiing of the Amarcan College of Pristhadondsts
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Fatigue resistance and crack propensity of large MOD
composite resin restorations: Direct versus CAD/CAM inlays

Silvana Batalha-Silva®, Mauro Amaral Caldeira de Andrada®,

Hamilton Pires Maia®, Pascal Magne®-*

* Department of Operative Dentistry, Federal University of Santa Cataring, Floriandpolis, Brozil

& The Don and Sykil Harrington Chair in Esthetic Dentistry, Herman Ostrow School of Dentistry, University of Southern California, Los
Angeies, USA

ARTICLE INFO ABSTRACT

Article history: Chjectives. To assess the influence of material/techrique selection (direct va CADVCAM
Received 23 Febeuary 2012 inlays) for large MOD composite adhesive mstorations and its effect an the crack propensity
Received in revised form 1 jaly 2012 and in vitro accelerated fatigue resistance.

Accepted 15 Novernber 2012 Methods. A standardized MOD slot-type tooth preparation was applied to 32 extracted max-

lary molars (Smm depth and Smm bucco-palatal width) including tmmedistely sealed
Gentin for the inlay group. Fifteen teeth were restored with direct composite resin restora-

Xeywords: tion (MirisZ) and 17 teeth received milled inlays using Paradigm MZ100 block in the CEREC
Composite resin machine. All inlays were adhesively futed with 3 light curing composite resin (Filtek Z100)
CAD/CAM Enamel shrinkape-nduced cracks were tracked with photography and transillumination.
Fatigue resistance Cyclic isometric chewing (5 Hz) was simulated, starting with a load of 200N (5000 cycles),
Crack propensity followed by stages of 400, €00, 800, 1000, 1200 and 1400N at 3 maximurm of 30,000 cycles
Shrinkage stress each. Samples were loaded until fracture or to 3 maximum of 185,000 cycles.

Results. Teeth restorad with the direct technique fractured st an average load of 1213N and
two of them withstood all loading cycles {survival = 12%); with inlays, the survival rate was
100%. Most failures with Miris2 ocourred above the (5] and were re-restorable (67%), but
generated more shrinkage-induced cracks {47% of the speamen vs. 7% for inlays).
Significance. CAD/CAM MZ100 inlzys increased the accelerated fatigue resistance and
Gecreased the crack propensity of large MOD restorstions when compared to direct restora-
tons. While both restorative technigues yielded excellent fatigue results at physiclogical
masticatary loads, CALVCAM inlays seem more indicated for high-load patients.

© 2012 Acaderny of Dental Materials. Published by Elsewier Ltd. All nights reserved

of composite resin restorations is one of the major prob-
1. Introduction lems related to direct techniques, especially in large and

high C-factor defects [3 4. Contraction stress challenges the
The longevity of dental restorations is influsnced by multi-  dentin-resin hybrid layer and may result in gap forma-
ple parameters such as material properties, patient's conduct  ton and/or decreased dentin bond strength [5-7]. On the
and dentist's skills [12]. Polymerization shrinkage stress other hand, when using strong adhesives and achisvingtotal

* Corresponding auther at- The Hermian Ostrow School of Dentistry - Orzl Health Center, 3151 5. Hoower St., Los Angeles, CA 50083-7732,
USA. Tel.: 41213 7404239, fax +1 213821 5324,
E-mail address: magne@usc.edu (F Magne),
0103-5641/% - see front matter © 2012 Academny of Dental Materials. Published by Elsevier Ltd. All rights reserved.
hetpo/dx doi.org/10.1016 dentz] 2012.11.013
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Comparison of dimensional accuracy of conventionally and ®
digitally manufactured intracoronal restorations

Rera Eftekhar Ashtiani, DDS, M5," Leila Masin Khanlar, DDS, MS." Minoo Mahshid, DDS, MS,” and

The sweeessful fabrcsbion of
dental prostheses i general
and intracomnal restoratons
in paticular depends on the
expertise,  espenence,  and
skills of the derdal cliniclans
and laboratory  techmicians.
Digital dentistry enables the
direct fabrcation of dental
restorations by using digitized
models  Digtal  methods
decrease the sk of human
emor & well & the meatment
ot These methods enable
faster fabrication of maone pre-
clse restorations”  Presently,
rapid proiotyping (BF) tech-
nigues are promising altema-
Hwes for fabrcation of dental
prostheses |

The ultimaie goal in the
fabrication of metoratons & to
preserve reddual tooth struc-
ture and obtain an accurae fit

between the mstorabon and the remaining tooth stse-
ture. Intemnal and marginal misfit and the presence of
decrepancies adversely affect the kngevity of indirect
restorations.” ™ N-fiting restoration margins increase
plaque retention®* and result in the imitabon and trau-
matization of the gngiva and development of secondary

Alireza Moshaverinia, DDS, M5, PHD?

ABSTRACT

Stawmment of problem. Advances have bsen made in digital dentistry for the Sbacaton of dental
prstheses, but evidence regaading the offi acy of digial techniques for the Shacation of intra-
corond restiomtions i kding.

Purpose. The purpose of this in witto shudy was © compam the dimensional acouracy of
imtracranal restorations Sbricted with digital and mmeentional techniques.

Material and methods. A sound mandbutar matar soth mosived 2 standard onley preparation,
and anlays wene fabriated with 1 of 3 fabrcaton fechniques In group OF, the onlzys were made
afber comventonal impression and mmentiond Bbacation of 2 mesin pattem. In group CF, the
onlxys wee made after mmeentional impression and 3-dimensional (20) panting of the pathern. in
gmup IP, the onkys were made afier intearal s=nning, and 3D pentng produced the resn
pattem. Ten specimens in each goup (N=30) wee evahoted Glxsceramic restorations wes
fabncaied wsing the press technique. The replca fechnique was used to assess the masginal fit.
Each replica was assessed at 8 points. One-way ANOVA wa wsed to compare the manginad
disoepancy amang the 3 groups. The Tukey honest significant differences test was applied for
paratse mmpansons of the goups {2=05)

Results. Mo signifient diffesenoes were noted in the manginal discrepancy at the gingral mangin
amang the 3 groups |P=342), but sgnificant diffemences wem nowed amang the 3 groups in the
pulpal {P=02%) and lingual {P=031) amas (ompasison of the absolute discepancy among the 3
gmups reveaisd tha only groups CC and (P wem significantly diffesent {P=_020) from each other.
Conclusions. Within the Imietions of this in vitro study, the conventional methad yielded mom
acmmcy than the 30 panting method, and no dfferences wes found between the methods which
used the 30 printer {gwoups CF and P | Prosthet Dent 2018115233 238)

caries” The internal fit & important especially for
cefamie restorations becaise margnal and intemnal -
tings of ceramic restorations are important determinants
of cincal lngevity.™ Well-fithng marging allow for
better removal of resin cement and better preservation of
periadontal healh 5=

Sinrpar i By the Schanl of Dontsty, Shahid Baheshd Univar sy of M adical Scianca, Tehvan, imn

* Beslstant Profesor and Chalr, Schonl of Dentall Tachnckgy, Shahid B eheshi University of Madical Sciance, Tahvan, Iran.

"t Protssor, Operatha Dendary Depanmant, Schoo of Dendstyy, Shahidd Behesht Univarsity of Madica | Sciancs, Tehvan, ian.
“Profissor, Demarment of Proshodonse s, Dental Sehoo, Shahid Beheshti Universly of Madical Sciznce, Tehvn, lran
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Marginal and internal fit of pressed lithium disilicate inlays ®
fabricated with milling, 3D printing, and conventional

technologies

Foudda R. Homsy, DCD, DES, Mutlu Czcan, Dr Med Dent, PhD," Marwan Khoury,” and

Synthetic  hthium  disilicate
ghss-matry ceramics (PS5
emax) are widely wmad in the
fabrication  of  tooth-  and
impland-aspported  prosheses
becaime of ther ecellen -
thetics and mecharndeal proper-
Hes'? IPS emax Ithium
dislicate (Tvoclar Vivadent AG)
restorations canbe Bhbricated by
uging either compuber-aidad-
designed and compusber-ai ded-
miammsdfachurad [(CAD-CAM)
milling procedunes (TIPS e max
CADY or the ket-wax bech-
nigues (TPS emax Press)® The
patterns wsed to generabe & max
Press mestorabons are oomen-
tonally fabricated with wax
shaped by laboraiory technd-
clars. Despibe the advantages of
comvenient laboratory manipu-
lation and precise shaping,” this
approach has inherent draw-
hacks related to thermal sersi-

tivity and the high aefficient of the thermal expansion of
wa! This method & also tme -ansuming and technique-

sersite "

Zeina A K. Magoub, DCD, DMD, M5

ABSTRACT

Stammaent of problem. The subtractive and additve @mputer-2ided design and computer-aidied
mainu Echuring (CAD-CAM) of lithium, disiliate partial mwesge restiomtions ks poody dooumenied.

Purpose. The pumpase of this in vitro study wes to compane the marginal and imternal fitacumcy of
lhium disilizate glss-cemmic nlays Shacted with @mentiond, milled, and 3-dimensional {309

poanied wax ptems

Material and methods. A dertoforn mandibular fist molar was prepamd for 2 mesio-ocdusal
cemmic inlxy. Fve goups of 15 inlays were obtaned though conventonal impression and
manua wax patien (goup OOWE conventional imgression, kborgtory smnning of the sione
e, CAD-CAM milled waoe biamics (group CIDW) or 30 prnted wex matems igoup J20W); and
scarming of the master peepaston with intraoral scanner and CAD-CAM milled igroup DEDW) or
3D prnted wex patterns igroup [E3IDW) The mme design wes wsed o podume the wax
pattems in the k=t 4 groups. The replica echnique was used to measure marginal and ntemna
adaptation by using swereomicoscopy. Mooed-model AMOVA was used to assess differences
aomuding to the groups and discrepancy locaton | @=005]

Results. Group DE0NW showed the smallest margina discepancy | 243 um) companed with thase of
gmoups CIOW (450 pm), CIDA (337 pm), J30W (398 pm, and DE30W (397 um) {Bo0m). Mo
statistically signfiant diffesnces were detected amang groups CIOW, CIDW, CIZDNY, and DEEDW
relative to the margina discrepancy. The internal discepancy was signifiantly larger than the
maiginal disceepancy within all groups (P2001L

Conclusions. Lithum disiliate glee-cemmic inlys produced from digital szns and subtoctive
millng of wax patterns msulied in better marginal and ntermal it acoumcy than efther
conentonal mpression/&hacation or additiee 30 mamfachuring. Three-dmensional printed wax
pattems yiekded fit values similar 1o thase of the mmventionally waxed inlays. (! Prosthet Dent
28 19TEI-90)

Digital dentistry allows fabricaton of patterns with
mre advanced technologies such & subtractive milling!
machining with CAD-CAM swtems or additive

Bl Wivadont AG prosvidad) gt of the 195 o ma Pres and (CAD matorka i Sapeertad) T et By the Mafonal Cosncll for Sciondifie Bosparc by, Bairur, Leinon
hid of Clnical Serdos, Proghodondes Deoarmens School of Dendsry, Labanese Unbarsity, Hidih, Lebanon

“Prohisso, Dartal Maroak, Unk, Unbsardty of Furich, Tirch, Sl ma dand

“Lalnrany Tachniian, 7 onnat Dol Laomeoy, Falka, Bant, lemnon
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Comparison of 16.9-year survival of pressed acid etched e.max

lithium disilicate glass ceramic complete and partial coverage

restorations in posterior teeth: Performance and outcomes as a

function of tooth position, age, sex, and thickness of ceramic
material

Kenneth & Malament, DDS, M5cD,* Mariam Margvelashvili-Malament, DMD, MSc, PhD®
Zuhair 5 Natto, BDS, MPH, M5c, DrPH,” Van Thompson, PhD, D05, Dianne Rekow, PhD, DOS,” and
Wael Att, DDS, Dr med dent, PhD'

ABSTRACT

Statement of problem. Long-tesm clnial dats are kxiing on the cmmpanson of the surival of adhesvely hied pressed emac Fhium,
disiiate glas cemmic compliete and patal coverage resbetions i postenor dentitons and the effett that different technical and
clinical vamabies hawe on ther surerval

Purpose. The purpas e ofthis cinial study wes 1 examine and compase the 169 year survival of pastenior pressed emax lthium dslicze
glass ceramic mmplete and pastial ooverage wesioratons and = socited cinkal parameters on the outcome.

Material and methods. Patents requinng athersingie-unit postanord dfect-specficpartial covarag ¢ orcompilthe veRge resto/tion s wene mouited
in adinial prvate pradiee. The parbopants wese offessd the option sof disedt resioration s, partial owvemage castgol, or glaes oeemic {ithium, dishicie)
resioraions. Thase mqurng complahe mwerage msinzbons wese grven the options of compleie @st gold, meta-ceramic, or glass aeramicresiordtions.
Oy partiomants whachase glass coramicpartal and momplete coverag e resin svtans wese incl ded i the study. The overall survinal of the g les coramic
resioratons was asessed by the cinical fachos detemined at @il The effied of wnos dnica parameies {type of esiombon, dental 2och, inoth
pasition in the dental axch, age and sex of participant, and eeamic thickn ) wes eaheied by using Kaplan-Meier surnvial curves to aaount far
attwion bizsand other resons for Slune The sttistial significanoe of d ferences betaeen parametes was determined using the log =nk et ja=<051

Resulis. Aot of 738 pastcipan s requinng 2382 [hium disibate resiorations in pasienon iseth wese evauzied. The mean age ofthe pastcipantat the
tme ofresoratnn ploement was &2 mnge- 20499 year, 302 men and £6 women) OF 292 units, 1782 were omplete and & 10wee partial ovemge
resioratpns i total of 22 Exlues (bulidfedue or lrge chip] equimng replacement were seo aded with the avemge tme o Sl 15002 79) years The
totad time 2 riskamputed for theseunits wes 13227 9 years, provid ng an estmated Faluee rsk of 0L 17% par year The 165-yer estmated aumaulkatie
surviwal wes 96 49% The estmated cumulatree sureral of postenor ompiete | n=1 782 and pastenor parkal owvemge resioetion s ineé 10)was % 75%at
10 Sy and 95.27% at 149 years (P 05) Ofthe 22, 14 Gles were mowded for the omplete @wrage restootion s The total tme 2t msk for these
resiraDnswas 11445 yeors, prowding 2n estimaied wsk of 016 per year. The o ther & Elues recosded ocumed for the partial covemge resioraons.
The total time atrsk forthese restomtons wes 30815 years, providing an estmated misk of 0.19% par year Mo setstialy significant  Serenae was found
in the survival of pos fenor compieie and pastal mvwemge resiorations among men and women, diferent 2ge goups, or posienaor tooth posion in the
dentall andh (P 05) Thethidmess of the resiomton ako had no influen o on the survhal of glass ceamic posterior restomtions (P05

Condusons. Pressed emax thium disiicate omplete and partal covemge resioetions showed high survral rates in posterior eeth overa
1&5-year period, with an overal Gilure r2te of 0L17% per year. Risk of Sikure & any 2ge was low for both men and women. No sttistcally
significart difemence was found in the survival of omplete and pastial covemge restorations, and none of the confounding vamabies,
mduding the thickness of the restomtion, appeared 0 have 2 significant efiect on survsal () Prosthet Dent 2020 mce-u)

Sl Profes, Daparnmant of Presthodnimios, Tus Univarsdy Schael of Donsal Madcing, B, Maiss

“lgsicrant ot ssy, o ja rmant of Pristhodoifics, Tufts Unisarsly Sohool of Dancal M doing, B, Mass

© Beskrans Professor, 1o oaromans of Donsal Pulbliic o, S oy of Dondory, Bg Aok riz Univarsly, Jodda by, Saudi Arate; Bdjen: t Rasisn n Profasor, Dooarmmans of
Padrdnmology, Tefs Universly Schaood of Dol Madicing, Soesion, e

Pk sy Emants, Faculy of Doy, Oral and Craniofacial Soiances, Mng's Collega L ondon, London, U

*Profesar Emerbs, Facuty of Dommisry Ol and Craniofacial & inons, Mng s Collaga Londen, London, U

"Profesoy and Chair, Deparmmant of Prstododes, Tt Universiy Sohoo of Demal Modcing, Seon, Mes

THE KURMAL OF PFROSTHETIC DENTIEETRY 1

73



INTERMATIOMAI

dod 101111 1681224 2

The survival of indirect composite resin onlays for
the restoration of root filled teeth: a retrospective

medium-term study

V. Chrepa’, |. Konstantinidis®, G. A Kotsakis® & M. E. Mitiag*®*

L& dran cedFidos atom Program in Endodon S, 1"THECSA . San Andonks, T, 15A; hlkp.rlmem of Prostihe @i Den sy,
Umiversity Hopital Casl Gosty Cans, Techmbeal Univerdty Deesden, Deesdn Gemany U s dramced Edncation Program in
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Abstract

Chrepa V. Konstantinidiz | Kotsakis GA Mitsiss
ME Thw sl of iefsns compoete famn anlays Tof e
seftauton o oo iled et o svopsnsive malam- w=n
audg Internaiona Endodontic Joumal, 47, 938733, 014

Aim To investigaie the outmmes of robt filled poster-
ior teeth restored with mndirect composie resin onlays
using tooth and restomton survival & well & the
quakty of restoration a5 owioom e mess unes.

Methodology All patents were ineaied by the
same clinidan with indirect @mposte onlays for the
restoration of root fillsd posterior testh betwesn Janu-
ary 208 and Pebruary 2010 in a single clinic set-
ting. Primary mot canal trestment was performed
and onlays fabricaied with the ndinect method using
indiresct composite resin. Patmis weare sssn every
4=6 months for mainkenamee vidts acording to stane
dard dinic protocals and each patient™s mdn idua leed
mainenance schedule Tooth and restoration sundval
were calarlated, and the onlays were evaluated in

accordance with the modifisd TS Publc Health
Zendee (TISPHS) criteria.

Results Thirty-one premalars and one hundred and
fifty-eight molars (o= 189) of 153 patients wen
inchidsd. The observation perind rangsd from 24 to
52 momths with a madian foloweup fme of
37 mnths. Tooth survival was found to he 105,
whilst the restoration sundval was 96.8% and the
funcional resiomtion survival 98.9% at the end of
the follw-up perind. According o mndifisd TSFHS
ariteria, the A miing had a rnge of 83.1=-100% for
all evalution aiteria.

Conclusions Onlay restofons Bbrimtad with
indirect resin @n be a viahle oplion for the raiom-
tom of root fillad feeth.

Kaywords: compmit= resin onlays,  endodmntic
therapy, endodmtically treated te=th, onlay resior-
o, survival i

Rigaived 7 Jamuary 200 3; acespted 1 [amuary 2014

Intreduction

Folknwing moot canal trestment, qualiaf ve and quanti=
tative alierations ocour atithe remaining tooth structhre

Corvegpondence: Vanssa (heepa DDE, Resident. Advanced
Efocathon Program in Endedonthes, ITTHECEA, 703 Flopd
Corl, San Anfonks, TX THZZY, IEA (Tel: +1651 3953491
fax +1210 56 73 389 emall: cheepaiiip thee sa sda).
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Mietnchi et gl 2011). Imigands such &5 sodium hypoe
chlor e {Ka0Cl) and chelators such a sthylened tamine
tetra-acatic acd (EDTA). commonly ussd i mot canal
trmiment, have bem found i ntersct with the
arganic and mineral dentine mmponenis (Patiersm
19463, Obvetra et al 2007, Aranda-Garda st al 20131
These quabtative changes are liksly to lead to a redus
fiom in tooth strength afier mot @nal tneatment.

With respect to quamtitative changes, the percent
age of kes in tooth structure seems o he a major

Intematioral Endodontic Jaurmml, 47 967071, 204



