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RESUMEN

Introduccion: El tratamiento de las maloclusiones de clase Il es un tema de
trascendental importancia en la actualidad debido a su alta incidesrt la poblacion.

Multiples aparatos funcionales logran la correccion de estas maloclusiones.

Objetivos EIl propésito de la presente revision bibliografica consistestndiar las
distintas alternativas de tratamiento con aparatologia funciarzgdacegle corregir las
maloclusiones de clase I, analizar los efectos que producen tanto a nivebbeaiar
como en el crecimiento mandibular en el maxilary determinar como mejorar la

practica clinica diaria de estos tratamientos

Metodologia Una busqueéa bibliografica avanzadse realizéen las bases de datos
PubMed, Medline Complete, Academsai®h Ultimatey Google Scholaen la que se

seleccionaron &articulos en inglés o espafiol publicados en revistas de impacto

Discusion Los estudios demuestran que se puede lograr el avance mandibular con la
ayuda de aparatologia funcional, ademas deegir defectos dentoalveolareg estos
varian en funcion dehparata B grado de colaboracion es importante y existen
dispositivos que permiten evaluarlon pacientegpoco colaboradorese recomienda el

empleo de aparatologia funcional fija frente adaovible.

Conclusbnes Los Activadores, Bionator, Bimlemafkel Il, Twin Block, Herbst y
ForsusM son capaces de corregir las maloclusiones de clapeotuciendo cambios
esqueléticos y dentoalveolaresos microsensores Theranfomejoran la practia

clinica diaria permitiendo al ortodoncista evaluar el grati colaboracién de los

pacientes.



ABSTRACT

Introduction: The treatment of class |l malocclusions is an issue of transcendental
importancenowadaysdue to it's high incidence in the population.Wiple functional

appliances achieve the correctiontbiese malocclusions.

Objectives:The purpose of this bibliographic review is to study the different treatment
alternatives with functional appliancesble to correctclass 1l malocclusions, to analyze
the dentoalveolareffects they produce and on mandibular maxillary growth, and

determine how to improve the daily clinical practice of these treatments.

Methodology: An advanced bibliographic search was carried usihgthe databases
PubMed, Medline @nmplete, Academic Search Ultimate and Google Scholahich 54

articles in English or Spanish published in high impact journals were selected.

DiscussionStudies show that mandibular advancement can be achieved with the help
of functional appliances,ni addition to correcting dentoalveolar defects that vary
depending on the appliance. Thempliances important and there are devices thedn
evaluate it.In patientswith low compliance the use of fixed functional appliances is

recommended over removad ones.

Conclusions:The Activators, Bionator, BimleFrankel 1, Twin Block, Herbst and
ForsusTM areable to correct class Il malocclusions, producing skeletal and
dentoalveolar changes. Theramon® microsensors improve daily clinical practice by

allowingthe orthodontist to assess the degree of collaboratadrpatients.
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INTRODUCCION

l. Crecimiento mandibular

Conocer el funcionamiento del crecimiento mandibular es esencial para potiesr
sobre él. Se detemina queel conocimiento de la fisiologia de este proceso, supone

una mejora en la practica clinica ortoddca de la aparatologia funciodal

Para comprender arecimiento mandibular, es necesaga primer lugaicomprender

el crecimiento craneofacia.

Se entiende por crecimiento un proceso en el cuakrdifites estructuras sufren

variaciones y cambios proporcionales, en diferentes direccfones

El crecimiento craneofacial se produpencipalmentecomo consecuencia daes
procesos que ocurren de manera simultanea: remodelacién, desplaatmie
incrementode tamafid. La remodelacion de los huesos se prodpoe dos tipos de
células: los osteoblastpencargados de formar hueso, y los osteoclastaxargados
de reabsorberlé. Debido a este proceso y al crecimienl® los huesos, estos sufren un
desplazamiento, que puede serimario o secundari®’. El primariose pralucedebido

al aumento de tamafio dehismo hueso, mientras que el secundario se debe a los

cambios que sufren Idsuesos circundantés

A lo largo de la historia, han surgido diferentes teorias que trdtaaxplicada funcion

del condilo en el proceso de crecimierte lamandbulal.

Entrelos autores clasicos, Sarmabpone que el condilo es klgarcon mas actividad e
importancia dedicho proceso, siendo la Unica estructura encargada del crecimiento

mandibulat. En 194Q Brode determina que la direccién de crecimiento del condilo es



hacia atras, lo queproduce un desplazamiém de la mandibulahacia delanté
Posteriormentesurgepor primera vez la hipétesis de la existenciantées de un punto
crucialen el crecimiento de la mandibulas decirse abandona la idea de que el condilo

es ellnico centroencargado de regular mediareste procesé

En 1954, Scott confirma que la direccion de crecimiento del condim@aa arriba y
haciaatras (posterosuperiory que, junto a la accion de otras fuerzaga lugar a un
desplazamiento déa mandibula hacidelantey haciaabajo". Bjork y Koski indicaron
que el crecimientalel condilono era tan determinante en el proceso deecimientoy

desarrollode lamandbulal.

En1955. 22 NJ] LINRLJza2 St O2y OSLIi2 YIRBRNONBEIOAY AS:
decir, indica que el cuerpo de la mandibutaentras crece, experimenta una rotacion

o cambiode angulaciéncon respecto a la base craneal anterior (SNL3 rotacién

anterior se producecuando el angulo formado por el cuerpo mandibular y SaiL

reduce y una rotacion posterior cuando aumenta (Fig.1j.

A B

a )
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Fig.1.Representaciéde los tipos derecimiento rotacional de la mandibul&®) Rotacion anterior de la

mandibulg B) Rotacion posterior de la mandibullistracion de elaboracién propia.



La rotacioncompleta que experimentéa mandibula viene dada pet conjuntode la
rotacion primaria, que es la rotacion gtiene la propia estructuranandibularcuando
crece,a cawsa de las diferentes remodelaciones que sufréa rotacion secundaria, que

consisteen eldesplazamientale lamismacon respecta la base cranealinteriord?,

En 1983, dicho autorrealizé una superposicion de diferentes cefalometrias de pacientes
en crecimiento y evalué la teedcia dé mismoen funcion del biotipo del paciente
Propuso una serie de estructuras que podian servir de referencia para evaluar la rotacién
de la mandibulzonocidas comaignos de crecimiento rotacional extrergqae fueron

la inclinacion de la cabeza debndilg la curvatira del canal dentario inferior, la
morfologia del borde inferior mandibular, la sinfisis mandibulbos &ngulos

interincisales, interprmolares o molareg el contorno anterior del menté#.

En la década de 1968parece la Teoria de la matriz funcional de la mano de Moss, quién
propuso que el condilo creamo consecuencia dena respuesta adaptativque se
produce para mantener una relacion on patolégica en la articulacion
temporomandibular tras recibir estimulos confieerzasocasionadagor los tejidos
blandoso por la musculatura orofacialircundanté-. Esta teoria postula que existen
varias zonas importges en el crecimiento de la mandibula que son: el condilo, la

apofisiscoronoides el cuerpo de la mandibula, y la zona lingual de la ntisma

Por otro lado, Enlow trat6 de explicar el funcionamiento de la aparai@lgcional y
como éstaes capaz denfluir sobre el crecimiento mandibuldt Determiné que la
cantidad de presioaplicadasobre el condilo condicioral crecimiento de la mandibula,
produciéndose un aumento del crecimiento si la presion ejercidanesor, y una

reduccion si la presion esayor.



Fueron Andresen y Haulp, en 1942jienes lanzaron la idea de emplear aparatos
funcionales con el objetivo de influir sobet crecimientodel céndilopara corregir
mandibulas que presentaban un desarrollo incorregtibgrar unincrementoen su

desarrolld.

Actualmente @ existe consenso sobre la ededacta a la que termina el crecimiento,
sin embargo se determina que existenindicadores tales como la maduracion de las
vértebras cervicales o ded huesos de lanufieca, querevelan en qué fase del

crecimiento se encuentra el pacierife

Se considera quia estructura craneatompleta el 80% de su crecimiento entre $ass

y ochoafios de eda®¥l Sin embargo, la mandibula experimenta un gran desarrollo entre
los 10 y los 20 afios, momento en el g@lertodoncist debe actuar para introducirda
modificaciones que estime necesarseglinel patrén de crecimiento de la mandibgila
Por otro lado,se determina que exien picos de crecimiento pubal quevarian en
funcién del género y la eddd El pico de crecimiento puberal en las nifias se da
aproxmadamente entre los 10 y 1Zias, mientras que en los nifitiene lugarentre los

12 y los 14 afids

Il. Definicidn de la mloclusionde Qase 1) etiopatogeniay tipos.

La maloclusion clase Il se define comotipo de relaciénexistenteentre la arcada
superior einferior, en la que la arcada inferior se encuentra en una posicion mas
distalizada siendo la referencigpara determinarlala cuspide msio-vestibular del

primer molar superior y el surco del primer mohaandibular(Fig.2y.



AN

Fig2. Dibujo déela oclusién de clase Il molar y canina. La flecha roja superior sefiala la cispide
mesiovestibuladel primer molar superior y la inferior el surco del primer miokarior. La flecha
naranja superior stala la cuspide del canino superior y la inferior el espacio interproximal entre canino y

primer premolar inferiorllustracion de elaboracién propia.

La presente definicién fue propuesta por Angle y cabe destacar que Unicamente es
valorable desde un plansagital, ya que el autor no tuvo en cuermti#as perspectivas
como elplanoverticalo el transversal, lo cual supone una limitacién en la clasifin&c
Ademasa la hora de realizar la clasificacion de las distintas maloclusidngke no hizo

referencia a latiologiade las misma$

Existendeterminadosfactores de riesgague puedeninducir la aparicion deuna
maloclusion de clas#'C. Estospueden seroriginados antes del nacimient@omo la
ingesta dealcohol durante la formacion del feto partos prematurosp después del
nacimientq como el bajaestatussocio-econémico, caries, pérdidampranade dientes
temporales o habitos orofacials Segiin indica la antropologisse observa una
asociacion entreuna mayor frecuencia de apaida de clases Iy el cambio de
alimentacionque ha experimentado la poblacion a lo largo del tiempo, pasando de una
alimentaciorbasada en alimentos duros a una alimentacion blanda como la que se tiene

actualmenté®. Estoes debidoa quecon la alimentacién actual sgoduceun menor



desgaste dental y por tanto un mendesplazamiento hacia mesidé¢ los dientegor
compensacionlo cual favorece la falta de desarrollo nagbular y portanto la aparicion

delasclases IP.

A su vezAngle establecidina distinciérenlas clases Il: la clase Il division 1 y la clase |l
division 2, las cuales vienen determinagmcipalmentepor la relacion existente de
losincisivos, siendaaracteristico de la division 1 @atusadaresalte y proninclinacion

de los incisivos superies ydela division 2 una disminucién de resalte y retroinclinacion
de los incisivos superiorg$ig.3P1°. Se determina que la clase Il divisiéred méas

frecuenteque la clase Il divisiorf 21,

Fig.3.Dibujode los tiposle maloclusion de Clase Il propuestos por Anmlegen superiarclase |l

division 1. Imagen inferior: clasallVision 2llustracion de elaboracion propia.

Es importante destacar quen funcion del lugadondese manifieste la maloclusidn
mayor medda, se ha de diferenciar entre: clasesdtjueléticasclases kientoalveolares

y clases ldlentarias.
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La maloclusién clase Il de origen esquelético es muy comunpablacion y requiere
tratamiento debido a que ademas denerarproblemas funcionales, provoca cambios
en la estética facial del pacient® cual es ua de las principales razones por las que el
paciente decide ponerse en manos de un ortodonéistaDicha maloclusiémpuede
tener su origen en el maxilar superi@n la mandibula @e origen mixto (en ambos

maxilares), siendo esta Ultima la mas frecuénte

1. Manifestaciones clinicas de la maloclusion de clase I

La maloclusion de claseds uno de los problemas mésmunesa los que hacen frente
los ortodoncistasactualmente ya que se estima que afecégproximadamentea un

tercio de la polacion41°,

Ademas, es frecuente encontrar maloclusiones severas de clase Il con perfiles
retrognaticosmuy acusadogn sindromes amo Pierre Robin, Treach€ollins, Stickler

0 Turnef01s,

En las maloclusiones de clase Il se dan diversas alteraciones que varian en funcion de si
el pacientetiene una clase Il divisiéh o una clase Il division 2 y estas alteraciones se

pueden manifestar a nivel dentarido facia$'°.

a) A nivel derario

Se aprecia una distoclusiéon molar y/o canina, que puede ser bilateral o aparecer en uno
RS f2a&a R2a f I R2axdz RA PuRisten BierOngigs2rirSla didgeNJ d

Il division 1y la clase |l divisioiR2g4)>1°.

CIASE Il DIVISION 1 CLASE Il DIVISION 2
Proinclinacion Retroinclinacién

Incisivos inferiores Angulacion normal ¢ Angulacion normal C

proinclinacion retroinclinacion

Resalte Aumentado Disminuido

Sobremordida Normal Suele estar aumeata

11



Sonrisa gingival Poco frecuente Frecuente

Otros Mayor tendencia a Mayor incidencia de

traumatismos dentales anomalias dentales.
Incisivos laterales o caninc
superiores en ocasiones

vestibulizados.

Fig4. Diferencias de las manifestaciones intrdesamas frecuentes entre las Clases |l divisioBlases

Il divisién 210,
Entre las manifestaciones clinicas dentarias mas frecuentes en las clases Il division 1 se
encuentran la proinclinaciéon de incisivos superiores y el resalte aumetitadms
incisivos superiores también pueden aparecer con una angulacion normal o

retroinclinadosasicomo los incisivos inferiores pueden estar normal o proinclindos

Los padentes con clases Il divisibn 2 presentan una retroinclinaciéon de incisivos
superiores, un resalte disminuidaina sobremordida aumentady los incisivos
inferiores pueden presentar una angulaciéon normal o retroinclifd#&demas, estos
pacientegpresentan una mayor incidencia de anomalias dentél&n ese tipo de clase

Il es frecuente encontrar una sonrisa gingival debido al gran crecimiento de la apéfisis
alveolar supedpor y en ocasiones, los incisivos laterales o los caninos superiores pueden

aparecer vestibulizadds

La principal diferencia entre las clases Il division 1y 2 se da en la relacion que mantienen
los inci$vos, especialmente determinada por la angulacion que presentan los incisivos

superiore$10,

b) A nivel facial

Lasclases Il dentarias rieformanal perfil facial, mientras que las esqueléticas pueden
producir grandes alteraciongsNo obstante, en ocasiones, la clase Il de origen

esquelético puede quedar enmascarada por los tejidos blahdos

12



La mayoria de los pacientes con maloclusion clase ¢hracterizan pgoresentaruna
retrusion mandibular o un tamafio mandibular reduciéi®'>’. Como consecuencia,
presentan un perfil facial coexo, tipico de las clases Il divisién que implican unas
proporciones faciales poastéticasy pobremente aceptadas, asi como alteracioees
los tejidos blandos(Fig.5)*1%12 No obstante, en las clases Il diisi2 aparece una
tendencia a un perfil aparentemente concavo debidamancremento de lgroyeccion

del mentdnpor compensacioifFig.6J.

Fig5. Perfil facial convexo caractsticode las Clase dlivisiénl. llustracion de elaboracién propia.

Figha Cl £ 82¢ LISNFAE OsyOl @2 O Nistdicd Noemtivradra prapid.  Fa /| &
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Cabe destacar quse observa una relacion entre el biotipo facial del paeignel tipo
de maloclusion de clase Il que presenta, siendo el patron dolicofacial caracteristico de

las Clase Il Division 1y el patron braquifamias habitual eas Clase Il Division®28.

Con respecto al tipo de labio que presentan estos pacientesaexteristicode las
clases Il division 1 que el labio supe®sté situado mas proximo al plano estético de
Ricketssea mas corto de lo habitual, hipotdnico y con poca capacidad de efgsson
sobre los incisivos superiords cual dificulta la compensacién de la proinclinaciéon que
presentany suponen una falta de sellatfbial®!°. Sinembargo, en las clases Il division
2 esfrecuente encontrar un labio mas grueso y mas competeae, ejerce una mayor

presion y por tantasta asociado con la retroinclinaciéon de los incisivos supetfdfes

Es importanteresaltar que existen una ge& de habitos asociados a la aparicion de
maloclusiones de clase Il que en ocasiopasedenser corregidos con aparatologia
funcional pero en determinados casos estara indicado combinar la apegéaon una
terapia miofuncional, propuesta en los inisipor Rogers, para actuar directamente
sobre la musculatura y corregir de esta manera diversos habitos orofaciales que
dificultan el tratamiento de la maloclusidf??%. Son muy comunes la succién digital, la

interposcion labial inferior, la deglucién atipica o la respiraciénral

IV.  Aparatologia funcional

La aparatologia funcionabmenzo a usarspor primera vez B la década de 080" y
consiste en un conjunto de dispositivos que surgknla necesidad de corregir las
maloclusiones de claseyllactian transmitiendo fuerzawiginadas pota musculatura

tanto a la denticion como a las bases 6%eas

14



El mecanismm de accion de los aparatos funcionalgmra clases llconsiste
fundamentalmente en actuar sobre la musculatura generaunitferentes tipos de

fuerzasque mantengan la mandibula en una posiciéon méas avafdzada

Entre estas, destacamad fuerzas fisiolégicague son aquellas fuerzas de intensidad
ligera que se generan cuandel aparatoactua directamente sobre la musculatura,
alterandola y deformandola demaneraque se crean unas presiones caieontinuacion

son transmitidas aak bases 6seasa los dientey Por otro lado, las fuerzas funcionales

que se producerson de tres tips: las musculares, que actian directamente sobre los
musculos oofaciales; las oclusalesjercidas poel acrilico interpuesto entre la arcada
superior e inferioque hace queengranenos dientesle arriba y de abajenuna nueva
posicidnen la que la randibula se encuentrmmasavanzaday las fuerzas que liberan
presionesdel ambiente, es deciljberan lasuerzasgeneradagpor estructuras como la
lengua, los labios o las mejillas que son circundantes a los dientes, los cuales estan

situadosenelcom@A R2 at | & A ¥ queconRiGonah BuvpSsiciénamierfto

Los aparatos funcionales tienen otra funcion que consiste en guraoeimiento de
erupcion de los dientes en funcién de las necesidades terapéttiessecir, realizando
modificaciones sobre el acrilico del aparato se puede tener un control de estos
movimientos de tal forma que si se coloca el acrilico en contactdeccara oclusal del
diente selimita su erupcion, y si se interponé a&crilico evitando el contacto, el diente

erupcionardmasbuscando el contacto con el misfé.

A pesar dexistirdiferentes tipos deaparatos funcionaleda mayorigienen en comun
gue sonprincipalmenterigidos y que son efectivgsosicionadosn bocade manera

fundamentalmente pasivapudiendo ser fijos o removibl&g-20,
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La funcion principal de la aparatologia fum@bde clases Il es estimular el crecimiento

mandibulaf315212324

Estos dispositivos, deben usarse a lo largo de la etapa&rdeimiento puberal del
paciente para obteer la maxima eficacia en los resultagi®s?. La verdadera indicacion

de laaparatologia funcional es en clases Il de origen esquelético con retrognatismo
mandibular, es decien pacientes que presentan ufata de desarrollo mandibular

que se encuentran en crecimieritts2°,

Para la fabricacion de lamismoses imprescindible la realizacion de una mordida
constructiva, que consiste en registrar mediante ceras la nueva posicidon mandibular que
se quiere lograr durante el tiempo que el aparato esté catto en boc#®?62’, Esta

posicién en caso de las maloclusiones de clase I, adefantadd>2®,

En 1880Kingsleyintroduce por primera veel conceptode adelantar la mndibula en
pacientes con una mandibula retrognatica presentando el dispositivo dBite-
WdzY LI, Suglisefiose basan una placanaxilar de tipaemovible con sujeciéon en

los molares, un arco vestibular continuo y un plano de moritidinado que provocaba

un salto en la mordiday supuso la base de los disefos futuros de aparatos funcionales

cuyo objeto era producir un avance mandibdfar

En 1902, Pierre Robin introdujo un nuevo dispositivo denominédo 2 Y 2 k&, tugcO
mecanismo de accidn consistia eambiarla relacién entre el maxilar y la mandibula,
provocando una nueva adaptacion de la musculatudu disefio consisten un Gnico
bloque con huellas interoclusalessuya extension cubria las superficies linguales de

todos los dientes y con un tornillo de expansién en su int&rior

16



En1938 aparece ehctivador, disefiado porAndreseny propulsado poHAulp quienes

lanzaron el concepto de aparatologia funcibea Europd*?®. Eldisefio original die

mismo consistian unamodificaciorR St da2y20f 201 RS WwW20AYy£é3X &A
de acrilico de ajuste pasivo, cuya extensibivre el paladar y los dientes de ambas

arcadas siendo el acrilico interpuesto entre ambas de espesoalke en funcion d la

mordida constructiva, y un arco vestibular superior y otro infefffdg. 7§+282°,

Fig.7. Activadorde Andreasenl) arco vestibulasuperior 2) monobloquede acrilicé®.

Su mecanimo de accién consiste eprovocar el estiramiento de los musculos
elevadores de la mandibula y tejidos blandos, originagideflejo miotatico,de forma
que se produzcarcontracciones en la musculatura orofacial, loalcinduce a un
crecimiento de la manitula hacia delante facia abajé. Otro de susefectos esla
aparicion de undigera apertura en la mordida de aproximadamentd Bilimetros™.
Es un diseiio de escasamalejidad, capaz de producir cambios les tres planos del

espaciq que presenta determinadas ventajas y desventéfiag.83-28.

VENTAJAS DESVENTAJAS

Permite el tratamiento en distintas fases ( El éxito del tratamientodependedel grado de

denticiéon temporal o mixta colaboraciordel paciente

17



No dafia tejidos colindantes No existe buenarespuesta al tratamiento er

edades avanzadas

No altera en exceso la estética facial Complejo control preciso de las fuerzas q

inciden en cada diente

Posibilita una buena higiene --

Capaz dearregir habitos orofaciales --

Fig8. Ventajas YDesventajas del Activador de Andrea@en

Klammtpresentauna modificacion del activador tradicional llama@ictivador Abierto
Elastico de Klammtempleado paraorregirmaloclusiones clase llpara lacorreccion
de habitos, en la que se recortparte del acrilico anterior aportandona mayor
comodidad al pacientelos arcos vestibulares se extendieron hacia los sectores
posteriores yse introdugronelementosnuevoscomo un resorte de Coffin en el pakad

para lograr expansion y resortes lindgs(Fig.93°.

Fig9. Activador Abierto Elastico de KlammkREsorte de Coffjr2) arces vestibulaes 3) resortes

lingualespara dientes anterosuperiese inferioes’.

En 1960, Balters presentéun nuevodisefio del activadodenominadoBionator®2%20,
Este dispositivhia idosufriendomodificaciones con el paso del tiempo pero el Bionator

estandaresta compuesto poun Unico bloque deacrilicoadaptado a todas las caras

18



linguales de los dientes superiores e infegmasicomo a las caras oclusales; alambres
de acero inoxidable de 0,9m; un arco vestibular, dos asas buccinadayas eliminan

la presion muscular ejercida por las mejilasn resorte Coffin en el paladéfig.1032°.

Figl10. Bionator de Balters.) Arcovestibulay 2) Resorte de Coffjr8) asasbuccinadoas®.

Es un aparato pasivo, que produce efectos a nivel esquelético en la mandibula,
provocando su anterorrotacign aumento de longitudy consguiente avance

mandibulat y a nivel dentoalveolar tanto en la mandibula como en el ma&gitar

Una de sus funciones principales resgtela actuaciorsobre lamusculatura orofacial

del paciente, ya quas asas buccinadoras liberan la presién ejercida por el buccinador
y dispone de un arco vestibular situado &nzona anterior que crea una presion
negativala cual favorecealsellado labiay ademasa lugara un reposicionamiento mas
anterior-inferior de la lengua, que a su vez favorece la proinclinacién de incisivos
inferiores y el crecimiento mandibular, decir, crea un nuevo patron neuromuscular
capaz de corregir la maloclusion de clas®il resultadogficacedanto a corto como a

largo plazdFig.113°%2°.
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Figl11. Bionator de Balters. Vista intrabucidsde un plano front&.

Unanueva variante del activador, Blodelador Elastico d&imler, fue presentado por

BimleP. Consiste en un aparato funcional bioelasticoyo mecanismo de aidn
tambiénconsiste erla aplicacion de ferzas neuromusculares que son transmitidas a

los dientes y el control de movimientos eruptivos peaaliferencia del restpademas

de lograr una protrusién mandibular es capaz de producir una expansion trast&rsal

Lo caracteristico de su disefionsiste eruntamafo mas reducido, con menor cantidad

de acrilico, lo cual dota al aparato de una mayor elasticidad y por lo tantsmagar

capacidad de producir movimientos eficaces en la dentiéi@xisten diversas variantes
paratratarlasclasevl St . AYf SNJ GA LR a! ¢ Bsd&Slwisid® OA | £ YSy

& St . AYf SNIdéadivisigh 2 Fig.423. LI NI € | &

Fig.12. Aparato de la izquierda Bimfed LJ2 &! ¢ o6 F T dzf 0@ ! LI NI G2 3RS tI RSNB

Otro aparato funcionbpresentado poiFrankel en 1957 es elRegulador funcionaf-26.

Ede dispositivoescapaz de corregir diferentesaloclusionesin tener contacto con los
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dientes’. Existen cuatro modalidades del aparatapaces de corregir diferentes
maloclusionesFrankel para corregir maloclusiones de clase |; Frahkghra dases Il
division 1y ZFig.13) Frankel Il para corregir maloclusiones de clase Il y Fridpaia

la correccion de mordidas abierf42°.

Fig13. Frankel tipdl para maloclusiones de clasell Acrilicobucal, 3 pantallaslabiales inferiores, )3

arco lingua) 4) resortes palatinos5) arcode expansioft.

El Frankell es unaparato conun disefio de cierta complejidad cayaccion principal
consiste eneliminar la presiébn que ejerce la musculatura sobre el vektiloual,
impidiendo el desarrollo correcto de las bases 63edsEntre los efectos de este
dispesitivo destacan: la inhibicion de la agtidgnuscular de musculos como los
buccinadores o el musculo mentoniano, favoreciendo el crecimiento mandibular y
corrigiendola maloclusion clase II; la expansién dentoalveolar a nivel del maxilar; la

aparicion del srco mentolabial menos marcado y un faveeeun buen sellado lab?Al

Esta compuestpor dos escudobuccinadores ylosparalabios de acrilico (Fig. i43¥eis
elementos de alambrele acero inoxidablede 0,9 milimetros que sondos arcos
superiores, uno por vestibular y otro por lingpaka evitar la inclinacionedlos incisivos
maxilares asas a nivel de los caninos superiores; un alambre transpalatino; un arco

lingual con alambres cruzados en forma de escudo detras de los incisivos inferiores; y
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un alambreen el fondo de vetibulo ante-inferior para sostener eparalabios

(Fig.B)2632

Fig15. Dibujo del disefio original deparato de Frankel tipoll. A) Arco vestibular superior, B)

extensiones hacia caninos, C) Arco lingual, D) arco de expansion del paladar, E) resortes
linguales, F) pantallagestibulares labiales inferios#.
A finales de la décadaed19®B0, Clark presentd el aparatofuncional removible
denominado Twin-block?’33, El disefio del mismo consiste en dos bloques
independientes, uno superior y otro inferior, gaé ocluir contactan en uplano que

presenta una inclinacion de 45 grados, lo que obliga a la mandibula a situarse en una

posicion mas adelantad#&ig. B)?"3435.
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/90068,

Fig16. llustraciéonde los dos bloques del aparato funcional Twin Block desde una vista |étistedcion

de elaboracién propia.

H disefioinicialdel dispositivo superior del Twin Bloekta compuesto por acriliague

cubre Unicamente lasuspides linguales superioras arco vetibular de alambre para
regular la inclinacion de los incisivos, tulessforma de coitle anclaje extraoral por si
fuera necesaria la traccion maxilam tornillo de expansion para expandir el maxilar,
dos ganchbs en C en distal de los incisivos laterajesichos de bolg ganchos de Adams

en los molares definitivédé Por otro lado, el disefio original del dispositivo inferior
consiste en un aparatoedacrilicoque se extiende sobre la totalidad de las caras
oclusales inferioreson limite posterior en los premolares, ganchips deltafabricados

con alambre en el sector anteroinferior para evitar inclinaciones incisales no deseadas,

y ganchos en logremolares inferioregFig.177)?"34,
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Figl7. Disefio origineen ceradel aparato Twin Blogaresentado en 1988 por W.J. Clark. A) Vista frontal

y lateral, B) Vista oclusal superior e infeftor

No obstante, este disefo original ha ido variando e incorporando modificaciones a lo

largo del tiempo en funcién de las necesidatirapéuticas (Fig. B)?4.

Fig18. Modificaciondel Twin Blockmpleada en la actualidat.

Ademas, este dispositiaportauna mayor comodidad al paciente debido a que permite
la realizacion de los movimienteexcursivosde la mandibula como lataelidad o

protrusiény no dificultaen excesda fonacioi*3>.

El aparato Twin Block produce efectos tanto a nivel esgjaeléomo dentoalveolai*=S.

Entre los efectos esqueléticadestacan la mejora de la relaciortemrmaxilar desde un
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plano sagital debido al avance mandibudae se produce al eliminar la presion ejercida
por la musculatura orofacial y tejidos blandos colindantesmyaumento de la longitud
de la mandibul#-36. A nivel dentoalveolar, produce umetroinclinactn de los incisivos
superiores debido a la presencia del arco vestibular y una prwaeidbn de los incisivos
inferiores, ocasionando una disminucion del resélt€or otro lado,mejora el perfil
facial bando de los paciente®n maloclusiones de clase teduciendo laconvexidad
facial debido a la reduccién de la protrusion del labio superior caratiterite las clases

[l divisionl al corregir lanclinaciéonde losincisivosy al avance mandibular que desplaza
a los tejidos blandos inferiores hacia delante, aportanda mayor armonia a la estética

facial del pacient&?2,

En 1®5 Herbstintroduceun aparato funcional fijo que garantiza la colaboracién de los
pacientes ya que esta presente en boca 24 horas al dia y no puede ser removido por
parte del paciente?!. Inicialmente no resulté muy exitoso hasta que afiodsrarde,

en 1979, Panchereetomo su usa>37,

El aparato déderbst produce modificaciones en el crecimiento condiliar y en la cavidad
glenoideaJy sitta a la mandibula permanentemente en una posicibn mas adelantada,
de forma qudogra la correccion dias clases8F3738, A nivel esquelético, produce un
avance mandibuldr. Entre los efectos querpduce a nivel dentariy facia) destacan

el plano sagitdareduccion de la convexidad fagik distalizaciéon de la arcada superior,

mesializacion de la arcada inferioly proinclinacién de los incisivos inferioPé3

El disefio del Herbst clasico se basa en un sistefaacépicode tubo-€émbolg, cuyos

componentesprincipales son unos tornillosoldados a bandasementadasen los
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molarespermanentes un émbolo(pin o tubo)y unosaditamentos que fuerzan una

posicién mandibular adelantadg&ig.19j%25%",

Fig.19. Dibujo ddistema ddubo-émbolodel aparato de Herbstoldado a bandadesde una vista

lateral. llustracion de elaboracion propia.

Con el paso del tiempo este disefio ha ielperimentandovariaciores comouna
cementacion mediante coronas metdlicas de acero inoxidableiga de bandaso la
aparicion del Herbst con férulas acrilicas situadas en la arcada supénierior?>37.

Estas férulas pueden ser fijas o removiblsendo preferible las de tipo removible
debido a que se reduce el riesgo de aparicién de caries existente cuando el dispositivo

esta cenentado®.

H aparato de Herbst presenta algunas limitaciones como son la zigiglen riesgo de
fractura y complejo proceso de fabricacion en el labonatolo que conlleva a la
apariciéon de un nuevo aparato funcional fijo llamadawsusM Fatigue Resistantideado
por la casaomercial 3M340, A diferencia del anterior, este dispositivo es semirrigido
y su disefio se basa en un nlleede tamafio esindarque es introducidoen el tubo
vestibular del primer molar maxilar anclado al arco inferior mediante una biela, que

puede ser de diferentes tamafos, el cual puede ser activado por la accién de unos
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aditamentosque se crimpan ajustanal aparato tra ser apretado@~ig20)*°*%. Produce
efectos tanto a nivel esquelético como dentoalveolar, entre los que destagan:
reposicionamiento anterior de la mandibula y aumentosdelongitud; aumento déa
longitud de la rama mandibular; intrusion y proinclir@cide incisivos inferiores;

distalizacdn de molares superiores y mesializaciel arco dentario inferidé4%.

Fig20. Forsu§" Fatigue Resistartombinado con aparatologia fija multiorackét
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OBJETIVOS

1 Objetivo principal: Estudiarlas diferentes alternativaterapéuticasexistentes
para el tratamiento de las maloclusiones de clase Il con aparatologia funcional.

1 Objetivos secundarios:

- Determinar bs factores a tener en cueném la eleccion deaparato funcional de
clase Il.

- Evaluarlos efectos que provocan los mismes el crecimiento mandibulara
niveldentoalveolary en el maxilar superior.

- Establecetos principios generales y manejo cliniald aparatologia funcional
declases II.

- Determinar como mejorar la practica clinicaiatia de lostratamientos con

aparatologia funcional removibtie clase Il
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MATERIALES Y METODOS
Para la ejecucioén de la presente revision bibliogréfic@akizd una busquedavanzada
de articulos cientificos en las bases de dalagtales PubMed, Medline Complete,
Academic Search Ultimate3pogle Scholaa las que se accedio a través de la Biblioteca
Virtual de la Universidad Europea de Madtids palabraslave que se utilizaron para
realizar la busqueda bibliografica fuetonad 2 NI K2 R2y A O&aé > G 2 NIi
GYl fuBA@QtaGts aa LLIYbTFazO0dz@ ¢ RY & LILIX Al yOSa¢s

GNBY23Fo6tS FLILXAIFIYyOSés GFAESR LK AlFYyOSé o

Paraacotar la busquéa y seleccionalos articulos se aplicaron los siguientes criterios

de exclusién y de inclusion.
Criterios de exclusion*)

Articulos no relacionados con la tematica principal de la presente revision

bibliografica.

- Articulos cuyas conclusiones no hicieraferencia ads objetivos de la presente
revision bibliogréfica.

- Articulos escritos ennidioma que no fuera inglés o espariol.

- Articulos no publicados en revistas de alto impacto.

- Articulos no presentes en las bases de datos anteriormente mencionadas.

Criterios de iclusion:

- Articulos relacionados con la tematica principal de la presente revision

bibliografica.
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- Articulos cuyas conclusiones hicieran referencia a los objetivos de la presente
revision bibliografica.

- Articulos escritos en inglés o espafol.

- Articulos pubkiados en revistas de alto impacto.

- Articulos presentes en las bases de datos anteriormente mencionadas.

Se seleccionaroB4 articulospublicados en revistas de alto impacto com® dzNR LIS | y
W2dzNY I f 2F 5Sy(AadNEe¢ Dici& Dedtdias OIf y h\WE deRIISIRA D
GW2 dzNYNF f 2wWwWSKFEOATfTAGFGA2Y €S a! YSNRAOIY ! OFRS

GwSgAradl 9aL)} 32fF RS hNI2R2YOAl ¢ @

La mayor partele los articulos seleccionadfigeron publicados en los Ultimo$ &fios.
Los articulos setcionados con fechas de publicacién anteridkeron los articulos
originales en los quel autorpresento el aparato en cuestigncuya informaciéudle gran

relevanciano se encontré en publicaciones posteriares

Por otro lado, 8 consultaror2 libros S 2 NIi 2 Raogdoddialy ¥irugia ortognatica

RAFAYys5aidA02 & LA YyATJAONIDARYEORIS M2MNEHSOID NS I@
José Antonio Canut Brusplaotros dos para la obtencion de imagenést LJ- NI 2t 2 AN
en Ortoped |  CdzydeJgikeGomanny a! GfFa RS 1 LI NI G2f 23aNI

I LI NI 4 2 f 2 #dNJuan Calzés\éldrde Mdsitomi.
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RESULTADOS
El siguiente diagrama reflejalos resultados de la busqueda bibliografae@anzada
llevada a cabo para realizar la presente revision dedeatiira, en el que se muestra el
namero de articulos que aparecieron en cada base de daediante el uso ddas
LI f 1 oNF & Of I @S aOflraa LLéES aYlf 2 Oiétodiza A2y £ |
de seleccién de los articulos en los que finalmeséeba® la presente revision

bibliografica(Fig21).{ § a St SOOA2ys I 2L0OAsy aiGSElG2 02Y

Los resultados de la busquedaanzaddueron los siguientes:

PubMed Medline Academic Google Scholar
Complete | Search Ultimate
199 509 49 287

&

1044 articulos fue el resultado total de la busqueq

&

Aplicacion de criterios de exclusion y de inclusion.

&

Lectura de titulos y abstracpmra proceder a la seleccion de articulos relevant

&

54 articulosfueron
seleccionados

Fig21. Proceso dseleccion de la bibliografia empleada para la realizacion de la presente revision
bibliografica.

Durante el proceso deealizacion de la presente revision bibliografica, se emplearon

20N & LI f I 0NF aaa®styl @S0 (0.20f A1 2ANE Yy RINRAY22/A U2 ONE 55



GCNI y{1Stés ac¢cogAy . fen @b bases deCaniud alzerioiente | S ND & (
mencionadas y en revistas détcaimpacto comod 9 dzNR LISy W2 dzNJy/ | § 27
G! YSNRAOIFY W2dz2NYy I f 2F h NI K2 R prbddder agla 5 Sy G 2 1

seleccion de articulos més especificos.
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DISCUSION
Existe un acuerdo generalizadotenlos autoresen la idea deque la aparatologia
funcional es capaz de lograr la correccion de las maloclusideeslases Il en
determinadas ocasioneestimulamlo el avance mandibul&#'’23 El uso a tiempo de
aparatologia funcional puede incluso evitar futuras extracesogn fases mas avanzadas
del tratamientd?. No obstante, para lograr el éxitierapéuticola colaboracion del
paciente es fundamental, especialmente si se trata de aparatologla tipo

removible?139,

Autores como Chaudry et &lVahl et al, o Baysal et alcoinciden en quda principal
ventaja de la aparatologia funcional fija con respecto a la removible reside en la
disminucién de lalependenciade cooperacion y participacion por parte del pate
durante el tratamientgy confirman que mediate el uso de estos dispositivos fijos es
probable una duracion del tratamientoenory por tanto seran de eleccion en pacientes
poco colaboradored %42 Ademas, el empleo daparatologiduncional fija favorece un
mayor avance mandibular gracias a la acciériukrzas de formaontinuada segun lo
propuesto por Megan LeCornu et al en su estudio de #0CRrosautorescomo Vela
Hernandez et al coinciden con la idea anteriormente mencionadagestacanque se
pueden lograr efetos muy similares tanto con aparatologia funcional fija como
removible a pesar de presentar ligeras diferencias como el alcance de una mayor
proinclinacion de incisivos inferiores con la aparatologia funcional removibleajuia

fijat4,
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Se aprecian diferencias entiles autorescon respeto al manejo clinicy efectos

terapéuticos a nivel dentario & nivel esqueléticae los distintos aparatosincionales

17

Se determina que el Bionator no produce efectos a nivel esquelético en el maxilar
superior, pero si estimula el crecimiento enrteandibula ademas deroducir efectos
dentoalveolares en ambos maxilafé®4°. Almeida et al destacan en su estudio la
retroinclinacion delos incisivos superiores y proinclinacion bes incisivos inferiores
como dos de los principad efectos detoalvedares del dispositivdo cual es ideal para

el tratamiento de maloclusiones de clase Il divisi®hQin embargo, Bigliazzi et{2D15)
reportan la ausencia decambios notables en la inclinacion de incisivos inferiores
(Fig.223°. Por otro lado Almeida et abfirman que este dispositivo producma ligera
extrusion de los molares inferiores, mientras que en el maxilar no se observa extrusion
molar superior ni produce ningln efeatsqueléticd®. Ambos autores coinciden en que

los mayores efectos de este dispositivo se producen a nivel dentdatysigndo el mas
significativo la retrusién de los incisivos superiores corrigiendo la sobremordida y el

resalte, & alterar el patron de crecimiento craneofacial del paciente, es decir, sin alterar

significativamentda dimension vertica$=C.

Fig.22. Bionator posicionado en boca desda vsta lateral derecha, frontal y lateral izquiefa
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Numerososexpertos muestran acuedo en que el uso de losaparatos funcionales
mejora considerablementel perfil facial del pacienté=ig. 3), favoreciendo etorrecto

sellado labial y reposicionando la lengua en una posiciéon mas fisiGfegroge.

Fig.2B. Teleradiografiapre-tratamiento (izquierda) y podtatamiento (derecha) con aparato de Twin

Block donde sebservauna mejora del perfil faciél

Sin embargo, en la revision sisteméatica llevada a cabo por Htirgs Major et al se
establecda falta de evidencia dia mejora del perfil facial en pacientes con clase Il tras
el tratamiento con algunos apatios funcionales como el Twin Bl&¢smismo, Tsiouli

et al (2017)sugieren una ligera mejora del perfiduciendo la convexidad facial tras el
tratamiento conaparatos funcionales pero esta presenta ciertas limitaciones y los
ortodoncistas deber ser cautos a larh de predecir estos cambios en la estética facial
de los paciente¥. Endicho estudio se concluye que tras la terapia con el Activador o
Twin Block los mayores cambipercibidos se daen el tercio inferior a la altura del
mentonsin existir grandes diferencias entnabos, y la mejora del perfil y de la posicion
del labio superior es ligeramente mastabletras la terapia corl Twin Block que con

el Activadot’.
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Lee et ateportanen suinvestigaciorde 2016 que los dos dispositivos funcionales mas
utilizados paracorregir lasmaloclisiones de clase Il son el Twin Block y el F8Ysus
Fatigue Resistant, siendo el primero el qutia con mayoeficaciaa nivel esquelético
debido ala produccion deun mayoravance y estimulacion del crecimiento de la
mandibulagracias a un cambio end#&eccion del crecimiento del condilo mas posterior
siendoeste el factor mas importantey cambios en la rama mandibwa Del mismo
modo, Doshi et al en 2014 confirman la efectividad del Twin Block errtés de avance
mandibular (Fig.24j. No obstanteOrtu et al en 2019 demuestrandapacidadie otros
dispositivos funcionales removibles como el Bimler en la correccién de clases I
especialmente divisidn Inediante la creacién de un nuevo patrén neuromuscular mas

fisiologico, ge favorece el crecimiento de la mandibilla

Fig.24. Maodificacion del aparato de Twin Block, vista intr&bral

Asimismo, Perillo et al confirman en su metaalisis de 2011 la capacidad del Framkel
de corregir maloclusiones de clase gilaciasa la estimulacion del crecimiento
mandibulary Ulrike et al aseguran que el Activador Abierto Elastico de Klammt puede

ser empleado en todos los tipos de maloclusiones de clase Il propuestas por&ngle

Se aprecia controversia entre los autores con respecto a los efectos que ocasiona la

aparatologia funcional de clase Il en el maxsigrerior. Christine M Mills et af Singh
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et al (2012)afirman que el Twin Block produce una ligera disminugiéestricciondel
crecimiento del maxilar superipmientras que autores como Keun Young ketel
(2016) o Baysal et a(2014) aseguranque losefectos a nivel esqueléticode este
dispositivo se limitan a potenciar el crecimiento de la mandikitaocasionar cambios

en el maxilar superigf36394549,

Sin embargpen la revision sistematica de Xin Yang (2@Léh el estudio de Megan
LeCornu et al,se determina que dispositivos funcionales como el aparatdidrbst
ademas de producir un avance mandibular, frenal crecimiento del maxilar
superiol’*3, A diferencia de lo reportadpor Amuk et al (2019 ondeseestablee que

no se aprecian cambios importantes en el crecimiergbrdaxilar superior tras el uso

de este aparat®. Por otro ladg en el estudio original realizadoor Pancherz a veinte
individuos en crecimiento camaloclusionesle clase Il tratados con Herbst durante un
periodo de 6 meses, se determind la efectividad del mismo tanto en la mandibula
ocasionando su avance, como en el maxilar restringiendo su ¢estoncoincidiendo

con lo propuesto por Xin Yang et al en 2XP16

En 2014 Baysal y Uysal et al evalian y comparan los efectos que producen el aparato de
Herbst y el Twin Block a@ndividuosde 1213 afos de edadue pregntaban clase Il
division 1 con retrusion mandibufdr Afirman que el Twin Block actlia
fundamentalmente a nivel esquelético estimulandoagance mandibular y por tanto

estd especialmente indicado en pawgies que presentan retrognatismo mandibular;
mientras que el Herbst tiene efectos esqueléticos y dentoalveolares como la
distalizacion de la arcada superior y protrusion del sector anteleda arcada inferior,

por lo que su principal indicacion son pates con clase Il esquelética que presenten
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incisivos superiores protruidos e inferiores retruifoPancherz et al y Wahl et al
sefalan queel Herbstesta especialmente indicado en pacientes con clases Il severas con
una mandibula retrognatica e incisivos mandibulares retroinclinados que se encuentran
en la Ultima etapa de su crecimiento y que sean poco colaboradores! tratamiento

al tratarse de ma opcion fij&2%.

Por tanto, bs resultados de varios estudiosuestran que el Twin Bloclkcorrige
maloclusiones de clasepifodudendo principainente cambios anivel esqueléticen ka
mandibula con mayor eficacia que el resto de dispositivos funcionales, mientras que el
Herbst corrige maloclusiones de clase Il ocasionando cambios fundamentalmente a nivel
dentario®”3°. No obstang, en el estudio de Singtt al(2012) salemuestraque el Twin
Block también produce efectos dentoalveolares destacando la linguoversion de incisivos
superiores y vestibuloversion de incisivos inferiores, lograndoguaadisminucion del

resalte®.

Los efectos esqueléticos y dentoalveolares del Twin Block y del Bionator en las
maloclusiones de clase IlI, fueron comparados por Jena y Duggél &valuarora 55
nifiascon retrognacia mandibulasituadasen la misma etapa de crecimientdonde
unasfueron tratadas con Twin Block y og@on Bionator y se concluyé que ambos
dispositivos erarefectivos en la correccion de la maloclusién y mejora de la relacién
incisal, resultandomas efectivo el Twin Block que el Bion&toSelogré un mayor
avance mandibular elas pacientes tratadas con Twin bloclo@gnm) que con Bionator

(4,42mmY®.

En las maloclusionede clase Il division 2profesiorales como Cond et al (2010)

Bayram et al4017)o Partal et al (2017)eportanla necesidad dena primera fase de
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tratamiento en la que s@ebedconverti la clase 1l division 2 emnaclase |l division 1,

protruyendolos incisivos superiorg§ig.5) (Fig.B)*+5051,

Fig5® ClF aS AYyAOAlLt FyidSa RS AYyAOAIFNI St GNXdGFYASyid2 O

division 2 en una clase Il divisidh. 1

Fig.®. Terminada la fase inicidhicio detratamiento funcional con Forsli4asociado a aparatologia

fija multibracket*.

Bayram et al demuestran la efedtiad del Forsud' FatigueResistant en adolescentes
tanto con maloclusién de clase Il divisi6odno clase Il divisiérf Sin embargo, Asensi
aconsejaque el uso de este dispdsio debe limitarse al tratamiento de las
maloclusiones de clase Il divisiéff.Por otro lado, Clark afirma que el aparato Twin
Block puede ser empleado pdeacorreccion de las clases Il division 2 con un disefio que
permita la vestibuloversién de incisivos superioresntraes queCond et al en 2010
sugierengue si estas maloclusioneson tratadas con Twin Blode requierede una

segunda fase para lograr@rrecto engranaje y alineamiento de ambas arcatfds
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Los autores coinciden en que, en ocasiones, fmgear la correccion de la maloclusion

y realizar un tratarfento ortodoncico mas completo, es necesario complementar la
terapia funcional con otros tratamientos ortodéncié®%-°2. McNamara et al sefialan
que el aparato de Herbst con férulpgede emplearse junto con otros elementos para
lograr la expansn del maxilar superior como un disyuntor, un omega en el paladar o
aparatologia fija multbracket para corregir malpasones dentarias yalcanzarlos
objetivos deseadosdel tratamientd>%?. Del mismo modoBayram et aindican que
junto a la ayuda de aparatologia fija multibracket, el Fdf$gatigue Resistars capaz

de lograr la mejora del perfil facial del paciente y la correccién de la malodusién

Existen distintas opinionesn la determmnacion del momentadealpara iniciar la terapia
con el Twin Block3¢, Algunosexpertosindican que el mejor momentpara iniciarel
tratamiento se da en la adolescencia, durante el pico de crecimiento pubaeaaria
en funciéndel sexq debido a que en ese momento sa observado que se alcanzan

resultadosdptimosde avance mandildar (Fig.Z)?2.

High Velocity
G Accelerating 6
eg:'w Velocity
CrowEs Decelerating
Velocity
5
11 T6
Infancy Childhood Adolescence

Fig.Z. Representacion de la velocidad de crecimiento hasta la adolescencia, donde se observa el pico de

crecimiento puberat.
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Sin embargoMills y McCulloclet aldeterminan que el mejor momento para iniciar la
terapia es durante la fase de denticion mixta ya que el disefio del aparato se adapta
mejor sobre molares temporales, los pacientes de menor edad se adaptan mejor a los
aparatos removiles debido a que se generan menos alteraciones en la fonacién y los
familiares se muestran mas involucradgscon una participacion mas actien el
tratamiento que una vez alcanzada la adolesceficiBingh et al concluyen que este
dispositivo puede ser empleado tanto al inicio como al final de la fase de denticidén
mixta, siendcacongjableiniciar el tratamientade las clases &l comienzo de la misma
debido a que gracias al tratamiento se logra una mejora de la estética facial del paciente
y con ellouna mejorade su autoestim&’. Otra ventaja de iniciar el tratamiento en una
fase temprana es la disminucién del riesgo de sufrir un trauma en los incisivos superiores

en pacientes con clase Il divisiéif. 1

Autores comoAynur Aras et al reportan en savestigacionla ausencia de cambios
mandibulares estadisticamente significativos en los casos en los que el "Pdrsus
empleado tras haber finalizado el pico de crecmiedel paciente, mientras que los
cambios dentoalveolares fueron similares en adolescentesdestalurante el pico de
crecimiento o en la adolescencia tartfi&sto se diferencia del apato funcional fijo de
Herbst, el cuase ha observado qus es capaz de producir un ligero avance mandibular
en pacientes donde ya se ha finalizado la etdpamaximo crecimiento o pico de
crecimiento puberaf>3. Bock et al confirman esta hipétesis en su estudio realizado a 26
pacientes adultoson edades comprendidas entre los 15 y 44 dfmtsdoscon Herbst

y aparatologia fija muHbracket, dondegracias a sus efectos dentoalveolasedogp la
correccion de laclase Il division 1 con resultados establagpesar de que los efectos a

nivel esquelético fueron mucho menores quegatientes en cregimiento™,
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Por otro lado, Aynur Aras et alirman que la literatura revisada propoaéaparato de
Herbst como el dispositivo funcional mas efectivo a corto pleaafirman la efectividad

del Forsu§“a corto plazo peraleterminanque serequierenmasestudiospara evaluar

sus efectos a largo plazes decir, se necesita mas evidencia cientifica para determinar
si el avance mandibular es producido por el dispositivo en si 0 se debe al crecimiento
que experimenta el pacientele forma naturé3®’. Bagliazziet al confirman la
estabilidad a largo plazo de los resultados obtenidos tras el tratamiento funcional con
Bionator, manteniéndosincluso después de haber finalizado el crecimiéhié su vez

Mills y McCulloch et al asegurael mantenimiento de los resultados obtenidos tras
terapia ortoddéncica con Twin Block, hasta 3 afios despuésater finalizado el
tratamiento®. Por el contrario, Xin Yang et al reportan enrsvision sistematicda
necesidad de una mayor evidencia cientifica para confirmar la estabilidad de los
resultados del Hévst a largo plazd. En 2014 Pancherz et agvaltanlos efectos del
Herbst 32 afios después de hala@abadcel tratamiento,y confirmanla existencia de
resultadosestables a largo plazo, siendo el periodo méas susceptible a cambios los 6 afios

posteriores al tratamientf.

Con respecto a los cambios producidos emrticulacion temporomandibular (ATM)
existen ciertas diferencias Aynur Aras et avaltanlos cambios producidos en AaTM
tras el tratamiento de maloclusién de clase Il coamrato de rigidez mediBorsusM
Fatigue Resistant con la ayuda de resoremoiagnéticas y concluyen que el empleo de
estedispositivono genera una relacion patoldgicatemlas diferentes estruaras dela
cavidad glenoidea, por lo que su uso no es un factor de ridsga aparicion de
disfuncion temporomandibuld?. A diferencia de Chaudry et al, quiereeseguranque

tras el uso de aparatos funcionales fijos como el Fotsss genera un estrés en el
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condilo mandibular de hasta tres veces mayor gliexistente anteslel tratamientd.

Por otro lado, KewYoung Lee et @ Doshi et alestacan que losambios producidos

en la ATM dependede la duracion del tratamiento, de las fuerzas empleadas durante
el mismq y oncluyen con ssiestudics que tras la utilizacidémdecwada del aparato
funcional Twirblock, se produae cambios favorables y adaptativos lamPATM(Fig.28)
dando lugar ain crecimiento detondilo haciatras y hacia arrihas decir, en direccion
postero-superiof?*8, De acuerdo con LeCornu et a& determina queras el uso del
Herbst el céndilo mandibulase desplaa hacia delantedando lugar a uneespuesta

adaptativa erla que lacavidad glenoideae desplaza anteriormenté

A 6.2 mm

8.5 mm

Fig.8B. Respuesta adaptativa funcional del condilo con respecto a la caVelzmidea tras tratamiento
con Twin Block. A, C, EgBolucion deATM derecha en distintas fases de tratamiento; B, D, F, H:

evolucion deATMizquierda en distintas fases de tratamiento. (Leet et al, 2816)

Diversos investigadoresmuestran distintas opiniones acercade la influencia dela
aparatologia funcionatobre la altura del tercio faciatferior. Almeida et al, reportan

en su estudio realizado a 22 pacientes tratados con Bionator durante un peteoi6
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meses, que el empleo del mismo ocasiona un aumento vertical de la altura facial
posteriorpero el patrén de crecimiento craneofacial n® & alteradé®. Sin embargo,

en la revision sistematiceealizadapor FloresMir y Major se reporta la existencia de
estudios qualestacarla aparicion de cambios verticales faciales tras el tratamiento con
Bionator o Frankely Bayram et al en 2017 demuestran el aumento de la altura facial
anterior tras el tratamiento con el ForsisFatigueResistart'6. En el metaanalisis
realizado porXin Yang et al en 2016, se destaca la inalterabilidad del patron de

crecimiento facial tras el uso del aparato de Herbst, sin producir iewerticale¥'.

La tendencia denvestigacionde los Ultimos afios consiste eintentar mejorar el
principal inconveniente de la aparatolodiecionalremovible es decir, la necesidad de
colaboracion de los pacientes con el tratamiento segun lo propuestéacha et al y
Flemming et aén sus respectivos estudios de 2016 y 20%0Por ello, en los Ultimos
afnos han surdio varios intentos de desarrollar un dispositivo capaz de medir el tiempo

real que el aparato removible ha permanecido puesto en bo€a

Brierley et al en 201¥ Charavet et al en 2019eportan que ¢ ultimo dispositivo
disefiado con este objetivo es el microsensor Therdt6ig29), dispositivo electrénico

de dltima tecnologia que se incorpora en el acrilicdodeaparatos removibles y consta

de unos microsensores que registran valores de temperatura cada 15 minutos, de modo
guecifrascomprendids entre 33,8Cy 39°C se considerammo tiempo que el aparato

funcional removible h@ermanecidguesto en boc#-%8,
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13 mm

Fig29. Disefio y tamafio del msensor Theramd¥e.

Los autores revelan que dispositivoconsta de un lector de estos microsensores
(Fig30) y un programa informatico que @rtodoncista debe tener instaladonesu
consulta de forma que cada vez que el paciente acudavaion el ortodoncista
colocara en el lector el aparato funcional con el microsensor incorporado dentro del
mismo y aparecera en pantalla el nUmero de hayas el aparatoha estado puesto en
boca al dia, mostrando una grafica gpermite al ortodoncistaconocerel grado de
colaboracion depaciente con el tratamientg valorar si la opcion removible es la mejor

para ese pacientéFig31)>7%8,

Fig30. Lector del microsensor Theranf&h
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Fig31. Ejemplo de la visualizacion en pantallalagrafica que muestra ellimero de horas al dia que el

paciente ha llevado el aparato funciomamovibleposicionadaen boca.

Esto fueaplicado a la aparatologia funcional removiptg Charavet et al en su estudio
de 2019, donde evaluaroa funciénde los microsensores Theranftincorporados en

el acrilico deaparatos funcionales (Fi8R)%8. Se realizd un seguimiento de 69 pacient
durante 9 meses cuyo tratamiento cong@isten el uso de aparatologia funcional
removible durante las 24 horas del diae observé una media de uso de los aparatos
de 158 horas al di®. A diferencia de Brierley et al quienes reportaron una media de

13,21 horas al di&’.

Fig32. Aparatofuncional con microsensor Theran%ncorporado en el acrilied
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Charavet et al (2B) coinciden corBrierley et al (2017) en que estos microsenss
permiten al ortodoncistatener un control del grado de colaboracion, asi como
individualizary seleccionar el mejor tratamiento para cada pacientgejorando y

facilitando de este modo la practica clinica diaria de los profesioriafes
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CONCLUSIONES.
Tras el andlisis y comparacion de los articulos seleccionados y en respuesta a los

objetivos de la presente revision bibliogra&jse concluye que:

1. Existen mdultiples alternativas de tratamiento con diferentes tipos de
aparatologia funcional capaces de lograr la correccibn o mejora de las
maloclusiones de clase Hntre ellos dstacan los ActivadoresBimler, Fénkelll,
Bionator yTwin Block como ojanes terapéuticas de tipo removible FprsusV
Fatigue Resistant Herbst como opciones fijas

2. La eleccion del aparafancionalse realizara teniendo en cuenta factores como
la etiologia de la maloclusion, la edad del paciente, ®idesde crecimientan
el que se encuentra, el subtipo de maloclusion, la presencia de malposiciones
dentarias y grado de colaboracion del paciente con el tratamiento.

3. Losefectos que producetos aparatos funcionalesobre el crecimiento de la
mandibula en: un cambio en ldireccion del crecimiento condiliar en sentido
postero-superior, cambios en la magnitud del angulo igop como la
remodelacion en el borde posterior e inferior de la mandibutacrecimiento y
avance de la misma, y la aparicion de nurevo patron neuromscular. Sus
efectos anivel dentoalveolar variaen funcién del tipo de aparatpdestacana
retroinclinacion de los incisivos superiores, proincliGactde los incisivos
inferiores, 0 una erupcion mesial de sectores postarieriores. Existe
controversiacon respecto a los efectos da bparatologiafuncional en la
restriccion dektrecimiento delmaxilarsuperior.

4. Los principios generales de la aparagph funcional para maloclusiones de clase

Il se basan en el conocimiento del fioramiento del aparato estomatognatico,
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del crecimiento y desarrollo mandibular, y del maneje los diferentes
elementos accesorios de cada apardih.manejo clinico es mwariable y por

tanto es objeto dedebate entre los ortodoncistas. Se debe indwalizar el
tratamiento a cada paciente en funcion de las necesidades que presente. Es
importante aprovecharlos picos de crecimiento, teniendo en cuenta el
dimorfismo sexualya que este determinard el momento ideal para iniciar el
tratamiento.

La incorpaacion del microsensor Theramd&hen el acrilico ddos aparates
funcionales removibles de clase Il, mejora la practica clinica diaria de los
ortodoncistas permitiendo al presional evaluar el grado de colaboracion de los

pacientes con el tratamiento.
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RESPONSABILIDAD.
La presente revision bibliogréficasalta la importancia de la constante actualizacion
por parte de los ortodoncistas para ofrecer apasientes calidad en sus tratamientos
Un buen manejo de los tratamientos con aparatologia fanal en maloclusiones de
clase Il logra un impacto muy positivo en la salud, autoestinparytanto, calidad de
vida delos pacientes y en ocasionegracias a estos tratamientos se evitan otros mas
invasivos en edades posteriores como son las extracsipaetratamiento ortodoncico
0 cirugias ortognaticashdemas,el presentetrabajo aporta informacion relevante y
reciente en la tematica, cuyo conociento permite a los ortodoncistas mejorar la
practica clinica diaria y tomar decisiones de tratamientes raéertadas y adecuadas a

cadapaciente las cuales seran siempre responsabilidad del profesional sanitario
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Actualizacion acerca del crecimiento
del condilo mandibular

Josg Craaues Asens

RESUMEN

La funcidn que fiens e carfilago condilsr en & proceso general de crecimianio mandibular ha sido investigads y discuticls duranie décadas. Los
estudios en animales nas han faciitedo diversos niveles de evidencig acarca de los cambios histoldgicos que se suceden en o cantfago condiar
cusnde se madifica axpenmenialments al medio mecamico. Esios dalos apoyan fa nocion aciuva! de que f caniisgo condilar puede sufir cambios
edapiativos &n sU actinded de crecimienio & =2 induce (5 profrusian mandibular de forma experimentsi. Por ofro Sdo, & exdandido wso de aparalos
funcionales o disposiivos simiares que empuan la manadibula haciz deisnie fha planieado ke cuestion de (2 potencial contribucidn de (5 siferacion
def cracimisrto condiar a los cambios Que se proponan con esfe tpe de feapia onlopedica. B propdsio de asis arficuie se puede resumi da la
siguiante manera: 1) proparcionar un breve resumen o papel sinbuido & cartlago condilar durande &l crecimisnio mandibular desde laz teorias
clasicas hasts af panssmisnio sciual 2) describir las careclerisbcas disfintvas ool cartiisgoe condilsr; 3) debaby (e informacion sporfads por e
experimeniscion en modeios amimales, en particular 3 rals y ol mano; 4) proponer wn modele del mecanisma de contral implicado en (8 Sfemcion
def crecimienio del carfiago condier mediants estimulacion mecsnica, y 5) debatr las impiicscionss ciinicas referantes 2 (5 wilizacion de aparalos
que empuyan e mandibuls hecie delante

Palabras clave: Crecimiento mandiwdsr Carflago condilar Hiperpropulsion mandibular. Crecimiento adepiativo. Conrad del crecimienio. Aparatos
funcionales,

Growth of the mandibular condyle: an update
J. Chagqués Asensi

ABSTRACT

The role played by the condyar caridage i the overall process of mandibuler growth fes been the subject of investigation and debate for sev-
erdl decades. Ammal studies have provided vanious (evels of evidence of the Ristological changes ihef tske place in e condydar cartleage under
experimerta modification of fhe mechancal emaronment These date support the cument thinking thet the condidar cartisge may undergo sdsphive
changes of its growth activily under expanmeantally induced mandibular profrusion. On e other hand, the widespread wse of functionsl applances,
o similar appiiances that position the mandible forward, has raised the queston of the pofential contnbution of condyiar growth modification to the
changes amed with this kind of orfhopedic therapy. The purpass of His reviow can be summarized a5 follows: (il To provide a braf summary of the
roke sitnbuled i the condydar cartisge in mandibular growth, from the claseic theonias lo current finking; (i) to describe he distinciive featres of
condylar cartiage; (W) to discuss the informalion provided by expeameniabon i animal models, namely the rat and the monkey; (V) lo propose a
madal of the contral mechaniam imalved in growth modification of the condyler carflage wnder mechanical stimalation: and () fo discuss the clinical
implicabons relative fo the clinical use of soplisnces that induce a formard pasitioning of the mandibie. (Rev Esp Ortod. 2015;45:217-36).
Comesponding awthor: Josd Chagues Asansi, johaques&jchaques.os

Koy words: Mandibular growih. Condylar carflage. Mandibular hyper-propulsion. Adspive growth. Groweh cantrol. Functional appliances.

mirn asomaicloga. Dodor an Medicing. Especialista y master an Orcdoncia. Universidod de Cleveland, EEULL Practics saclusive en Criodoncia.
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Comespondancia:
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Postnatal changes in the growth dynamics of the
human face revealed from bone modelling patterns
Cayetana Martinez-Maza,' Antonio Rosas' and Manuel Nieto-Diaz®

'anarb'nﬂ:! of Paleobiclogy, Museo Nacional de Clencias Natwrales (CSIC) Jose Gutigrmez Abascal 2, Madrid Spain
“Molecular Newroprotection Group, Mospital Nadonal de Paraplaiioes (SESCAM) Finca la Peraleda sin, Tolsdo, Spain

Abstract

Human skull morphology resutts from complex processes that involve the coordinated growth and interaction
af its skeletal components to keep a functional and structural balance. Previous histological works have studied
the growth of different craniofacial regions and their relatiorship to functional spaces in humars up to
14 years old. Nevertheles, how the growth dynamics of the facial skeleton and the mandible are related and
how this relatiorship changes through the late ontogeny remain poory understood. To approach these two
questions, we have compared the bone modelling activities of the craniofacial skeleton from a sample of
subadult and adult humans. In this study, we have established for the first time the bone modelling pattern of
the face and the mandible from adult humans. Our analyses reveal a patchy distribution of the bone modelling
fields (overemphasized by the presence of surface klands with no histological information) reflecting the
complex growth dynamics associated to the individual morphology. Subadult and adult specimens show
important differences in the bone modelling patterns of the anterior region of the facial skeleton and the
posterior region of the mandible. These differences indicate developmental changes in the growth directions of
the whole craniofacial complex, from a predominantly dowrward growth in subadults that turns to a fonward
growth observed in the adult craniofacial skeleton. We hypothesize that these ontogenetic changes would
respond to the physiological and physical requirements to enlarge the oral and nasal cavities once maturation
of the brain and the closure of the cranial sutures have taken place during craniofacial development

Key words: bone formation and resorption bone histology; facial skeleton; Homo sapiens mandible; modelling
pattern; morphology; ontogeny.

prindple (Enlow et al. 1969; Enlow & Hard, 1996). Accond-
ing to this theoretical framewark, the human craniofacial
skeleton results from the imeraaions of their di fferent aam-
panents that are influenced by both internal (hormonal
and genetic factors; eg. Mo & Young 1960 Enlow &

Introduction

The shull & an anatomically amples system, whidy he been
afoml point for studies in vertebrate biology for mone than
oo centuries. It presemts unigue opportunities to examine

the role of the multiple, intricate developmental procsses
imolved in the craniofadal momphology and in the evalu-
tionary origin of the hominid cranium jde Beer, 1937;
Enilow, 1975; Atchley & Hall, 1991; Lieberman, 201 1). Undes-
standing the dewelopment of the skull can be adhieved
through the study of the growth dynamics of their skeletal
slements condldefing the Mos functional matries theory
Moss & Young 1960; Moz & Rankow, 1968 Mos &
Salentijn, 1969; Moss, 1997¢d) and the Enlow countenpart

Correspandence

Capetana Martines Maza, Depamment aof Falsoblalagy, Muma
Mackanal de Clendas M - OIC tom Ahascal 2
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Hars, 1996, Tomoyasu et al. 2009; Lieberman, 2011} and
external stimuli Boft tesee growth, demal maturation,
biomedhanical facdors eg. Moss, 19978 bcd Atdley &
Hall, 1991; Enlow & Hars, 1996, Lieberman et al. 2002
Klingenberg et al. 2003 Lieberman, 2011 Groning et al
2013}, The growth of the skeletal elements imeohes chanpe
in their size and shape 2 well a3 their relative position
within the oaniofacial system in order to maintain the
proper bone alignment, fundion and proportion ste growth
(e.g. O Higgins et al. 1991; Enlow & Hans, 1996 MoCollum,
2008 Lieberman, 2011). During the human development,
the skeletal elements from the neurocranium, viseroorani-
um and mandible are intimately asociated to the functional
spaces (cranial, orbital, nesal and oral cavities) and the soft
tisue in which they are embedded (eg. brain, musdes,
connedive tisues) (Mo & Yound 1960 Enlow & Hard,
1996 see abo Lisherman, 2011 and cites there in).

3013 Ananmical 5oy



26/10/2010 Ortodoncia Espaniola: Texto completo:...

DOy [MA]

Buscar gn DEIYAA

- DE ueda avanzada

Ortodoncia Espafiola il

Bevint e Cua ¢ loviaiosda e Oridensia

Ty p— Jueves 1 Octubre 1988, Volumen 38 - Namero 4 p. 228 - 245
Actlvar acceso On-line I I
OIgANgmA. b yisian bibliogra !m!n- #n Ama plrs:
graﬁ[;a E M ANEE pErErna
Hewrmas d;r:‘m“ alomr aste arioulo
#:-M La mandibula: su rotacién durante el Eu;:&::?:ﬂdlm ATk G4
4 crecimiento. Una revisién bibliografica 5. Ochandlano Calcoya
INDICE . J. C. Rlvern Lesmes
W Bnlerlon | § b e
r Publicaclones  =- Luckow S. Ochandiano Caicoya J. C. | |
Iprimis Rivero Lesmes Buscar: @
Emviar aficule #n Orindoncia Espafala
L:;T'LL"::T [] en Vol 38, Nim. 4
Nﬁ."-lh‘l‘t ®  Bosgusds avanzads

shedline Palalfraﬁ clave:.M.-:-lndibula. {;re-cimienm . .
mandibular. Crecimiento rotacional. Riotacion mandibular.
¥ Jano Ondine
LR The mandible: it;s roration during growth. A biblicgraphic review (I).
The aim of this study is to clarfy and summarize the related concepts and
nomenclature of mandibular rotation. In the first article wil be exposed the
primary rotation, also called intramatrize rotation or morphagenetic rotation. &
is the rmotation between the mandibular corpus and the ascending ramus. i is
anterior when the mandibular corpus mtates upward respect the mandibular
line, and posterior when declines. This opposite rotations generate
remadelings that cause different mandibular morphologies.

Keywords: Mandible. Mandibular growth. Rotational growth. Mandibular
rotation.
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La mandibula; su rotacion durante el
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Una revisién bibliografica (I)
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* Doctor en Odontologia. Master en Ortodoncia por la SMUIS.
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" Profesor titular (en excedencia) de Proflaxis, Estomatologia Infantil y
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Ortodoncia de la SMUIS.

RESUMEN: El objetive de esta revision bibliografica es conjuntar las
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REVISION BIBLIOGRAFICA

La mandibula: su rotacion durante el crecimiento.
Una revision bibliografica (IT)!

S LUCEOW*, 3. OCHANDIAMD CATCOYA** 1 C. ETVERD LESMESe#

Frcwliad de Odomodogle. Lhahwrrided Complisense de Msdrid

Besimen: El objetive de esta revision bibliografica
es conjuntar las diferentes definiciones ¥ conceptos que
rodean al término de retecion mandibrlar. La rotacion
primaria, también denominada rotacion intramatricial
o rotacion morfogenstica, es la rotacion entre el cuerpo
¥ la rama mandibular. Esta es anterior cuands &l coer-
po rota hada arriba con respecto a la nea mandibular
¥ posterior cuande desciende. Estas dos rotaciomes
opuestas generan una serie de remodelados que dan lo-
gar a morfologias mandibolares diferentes. En la rota-
cion secumdaria, tambien descrita como rotacion matri-
cial o rotacion posicional, teda la mandibula rota fe-
piendo come eje a los condilos. No genera ningun
remodelado dse0 ¥ depende del desarrolle de otros hoe-
s05. E5 amterior cuando la mandibola rota hacia arriba
¥ sdelante ¥ posterior cuando rota hacia abajo y atras
com respects a la base craneal amterior La rotacion to-
tal de la mandibula es la suma de las rotaciones prima-
ria v secundaria que sufre la mandibula durante on pe-
riedo determinade del crecimiento. Conocer como ¥
por qué rota una mandibola e de uilidad en &l dixe-
mostice ¥ iratamiento de una malodusion con discre-
pandia entre las bases dseas, para saber cual es el papel
que realmente juega en esa malochosion.

Parapras cLave: Mandibola. Crecimiento mandibular.
Crecimiento rotacional Rotacion mandibular.

THE MANDIBELE: IT'S ROTATION DURING GROWTH.
A BIBLMEGRAFHIC REVIES (11}

AnsTRaACT: The aim of this study is to clarify and
summarize the related concepts and nomenclamre of
mandibrlar rotatier. The primary rotation, alse called
inframatriz rofation or moTphozenetic rotaton is the
rotation between the mandibular corpus and the ascen-
dimg ramms. It is anterior when the mamdibuolar corpms

* Dioctor an O Mastar an Oriodencia por b SMULS.
*4 Profuser dol Massr do Orodencia de la SMUTS.

#4% Prpfenor tinbr (sn sxcedencia) ds Profilaxds, Eumuatelogu
ologta. UCM. Dimscter el

Infamti] v Ortodoncia. Facultad da ©
Mistur da Oriodomcia da by SMITIS.

'La de este tabajo fue pubbicada en ol wolumen 38,
mimero 4, 1 dis 1a menciste (rmodomoir Fspafioda

Chrodancia Espafiols 2000, 4073k 31-60

rotates npward respect the mandibular line, and poste-
rior when declines. This opposite rotations generate re-
modelings that camse different mandibular morpholo-
=ies. In secondary rotation, alse called matrix rotation
or positional rotation, the whaole mandible rotates with
the amis in the condyles. There is no remodeling as a
consecnence of secondary rotation, and is due fo
zrowth of other bones of the skull Tt is anferior when
the mandible rotates upward and forward, and poste-
rior when the rotation is doumward and bacloward res-
tion is the addition of primary and secondary rotation
of the mandible during a growth period. To know why
and how 3 mandible rotates is wsefull in diagnesds and
treatment of malocchision with bone discrepancy, as fo
find out the role of rotation in 2 individoal maloccdesion.
Eev Worps: Mandible. Mandibolar growth. Rotatio-
nal growth. Mandibular rotation.

ROTACION SECUNDARIA

Se enfiende por rotacion secundana a la rotacion
en masa de toda |z mandibula con respecto a la base
craneal antentor. Byork v Skeller’ 13 definen come la
rotzcion de la matie v dicen que es 3 rotacion de la
maimz de tepide blando de 13 mandibula con relacion
ala base craneal antenior. Definen a la matnz de teji-
do blando mandibular como la linea tangencmal del
borde mandibular mferior La rotacion de 1a matmz
sg puade describir como un movimiento pendular
con los condiles comso centro de rotzcion (Fiz. 1)
Los cambios de mnclmacion dal borde mandibular in-
fenor durante el crecimento expresan la rotacion de
la matnz de tejide blando. Esto se medinz en la va-
nacicn del angulo ML-SML, siendo la rotacion anfe-
nor una dsmmucion de este angulo (Fiz. 2) v la pos-
terior un aumento del mismo (Tiz. 3.

Al 1zuzl que en la rotacion primana, podamos
vaolver a anahwar que sucede al conmiderar la vana-
cion del angule RL-SML (Fizs. £ v 5) como el valor
de la rotacion secundana’. Se ha dicho que el remo-
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REVIEW
Three-dimensional analysis of mandibular growth and

tooth eruption
S Krarup,"> T. A. Darvann,? P. Larsen,” J. L. Marsh* and §. Kreiborg ™

| Departmen t of Pediatric Dentistry and Cinical Genetics, Schoolof Dentitry, Faculty of Health Sciences, University of
Copenhagen, Copanhagen, Denmark

*30L abaratory, School of Dentistry, Faculty of Health Sdences, Univemity of Copanhagen, Copen hagen University Hospital, and
The Technical University of Denmark

Departmen t of Oral and Maxiliofacial Surgerny, and *The Copenhagen Craniofacial Unit, Copenbagen University Hospital
Copenhagen, Denmark

“Pediateic Platic Surgery, Oeft LipPalate & Craniofadal Deformities Center, 5t John% Mercy Medical Center, 5t Louls, MO, US4

Abstract

Nomal and abnormal jaw growth and tooth eruption are topics of greatimportance forseveral dental and medical
disciplines. Thus far, clinical studies on these topics have used two-dimensicnal (200 radicgra phic technigues. The
purpose of the present study was to analyse normal mandibular growth and tooth eruption in three dimensicns based
on computer tomography (CT) scans, extending the princples of mandibular growth analysis proposed by Bjgrk in
1969 from two tothree dimensions. As longitudinal CT data from nomnal children are not available (for ethical reasons),
CT data from childre n with Apert syndrome were employed, because it has been shown that the mandible in Apert
syndrome is unaffected by the malformation, and these children often have several craniofacial CT scans performed
during childhood for planning of cranial and midface surgery and for follow-up after surgery. Atotal of 49 datasets from
ten children with Apert syndrome were available for study. The number of datasets from each individual ranged
from three to seven. The first CT scan in each of the ten series was carried out before 1year of age, and the ages for
the 49 scars ranged from 1 week to 145 years. The mandible and the teeth were segmented and iso-surfaces generated.
Landmarks were placed on the surface of the mandible, along the mandibular canals, the inner contour of the
cortical plate at the lower border of the symphysis menti, and on the teeth. Superimposition of the mandibles in the
longitudinal series was performed using the symphysis mentiand the mandibular canak assuggested by Bjdrk. The
study supported the findings of stability of the symphysis menti and the mandibular canak as seen in profile view
previously re ported by Bjdrk & Skieller in 198 3. Howewver, the mandibular canals were, actually, relocated laterally
during growth. Furthermaore, the posiion of tooth buds remained relatively stable inside the jaw until root formation
started. Eruption paths of canines and premolas were vertical, whereas molars erupted in a lingual direction. The
3D method would seem to offer new insight into jaw growth and tooth eruption, but further studies are needed.
Key words CT; development; facial growth; jaw; three dimensions.

disciplines, such as pedodontics, orthodontics, and oral

In u n and maxillofacial surgery. All clinical studies hawve, thus

Momnal and abnormal facial growth and tooth erup-
tion are topics of great importance for several dental
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far, been camied out using two-dimensional (20) roent-
gencephalometric techniques (e.g. Bjark, 1968; Bjdrk &
Kurcda, 1968; Bjdrk & Skieller, 1972, 1983).

The techniques of roentgence phalometry were on-
ginally develsped 70 years ago by orthodontic researchers
(Hofrath, 1931; Broadbent, 1931), searching for a method
that would make possible the longitudinal study of
growth of the jaws in children through standardized,



Treatment of Class II malocclusions
by jumping the bite with the
Herbst appliance

A cephalometric investigation

Hans Pancherz, D.D.5.. Odont.Dr.
_#f.:.!'m:'i, .g'n-'m:fﬂ:l

Thc possibility of affecting condylar growth in the teatment of Class 1
malocclusion is still a highly debated subject. Experimental studics on growing monkeys
have shown that a functonal forward displacement of the mandible can stimulate geowth
in the condylar cartilage.'” Clinical studies in man, on the other hand, give some
conmtradicling results. Some investigators claim that during activatos treatment of Class 11
malocclusions in children mandibular growth could be stimulated ,* " while others are of
the opinion that functional therapy has no effect on condylar growth, "~ Howewver, when
the above-mentioned studies in the animals were compared with those in man, some
imponant differences were noted. In the animal experiments the applisnees wsed were
fizxed intermaxillary splints with inclined planes forcing the mandible anteriory during
closure, The activator, on the ather hand, is a removable appliance used mainly at night
and Tequiring perfeet cooperation from the patient.

In 1905 Herbst™ introduced a fixed appliance for Class [T treatment which did not
require the patient's cooperation. The appliance kept the mandible in a confinuous pro-
truded positton both during jaw closure and when the teeth were not in occlusion; for
cxample, all function (speech, chewing, swallowing) was performed with the mandible in
an anterior jumped positon. Herbst claimed that condylar growth could be stimulated by
hiz method of reatment, but no real proof could be presented.

The aim of the present investigation was to analyze the effect of continuous bite
jumping with the Herbst appliznce on the occlusion and craniofacial growth during treat-
ment of Class 11 malocelusions in growing children, The investigation attempted espe-
cially 1o determine whether sagiial mandibular growth could be stimulated by treatment.
The effect of cominuous bite jumping on the activity of the masticatory muscles will be
considered in a later report.

Material

For this specific experimental set-up, twenty bovs with Class [1, Division | malocclu-
sion were sglected from the patients registered for treatment at the Depariment of Crth-

From the Degrariment of Orthodontics, Scheol of Denristry, Universigy of Lund.
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RESEARCH ARTICLE

Long-term effects of functional appliances in
treated versus untreated patients with Class Il
malocclusion: A systematic review and meta-
analysis

Giorgio Cacciatore "=, Alessandm Ugolini®, Chiarella Sforz -, Oghenekome Gbinigie®,
Annette Pliddemann®

1 Deparkment lor Confinuing Educalion, Uriversily of Chdord, Oxdord, England, Uniled Kingedam,
2 Deganment of Orhodonlics, Universita degh Sludidi Genova, Genova, laly, 3 Degartmen of Biamedical
Sciences lor Healh, Uriversla degh Stud di Mane, Mian, Raly, 4 Nulbeld Depadment of Primary Cas
Health Scences, University of Ox o, Oxosd, England, Uniled Kingeom

* giorgin.caces o el oo

Abstract

Objective
To assass he cephalomatric skelatal and sofi-lissue of funcional appliances in treated var-
sus untreated Class || subjacts in the long-term (primarily at tha and of growth, secondarily
at least 3 yaars aflar ratention).

Search methods

Unrastricted elactronic search of 24 databases and additional manual searcheas up o March
2018.

Selection criteria

Randomisad and non-randomised controllad trials reporing on caphalomatric skaletal and
soft-tissua measuraments of Class || patents (aged 16 years orunder) treated with func-
tional appliances, wom alona orin combination with multi-bracket therapy, compared to
untraatad Class |l subjacts.

Data collection and analysis

Mean differences (MDs) and 85% confidance intervals (85% Cls) ware calculated with the
random-afiects modal. Data weare analysed al 2 primary lime points (above 18 years of aga,
at the and of growth according to the Carvical Verabral Maturation method) and a second-
ary ima point (at laast 3 years after relantion). The risk of bias and quality of evidencawara
assassed according o tha ROBING tool and GRAD E system, rampectivaly.

FLOS ONE | hilpe: fdod ongf 101371 Sourmal pone. (I0H 624 Seplemiberd, 2019
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Mandibular Pubertal Growth Spurt Prediction. Part One:
Method Based on the Hand-Wrist Radiographs

Antanas jr'eﬂ'nus!ms, Laura fiﬁnskm'ré; Tilma Svalkauskiené

SIAMARY

Wany orthodontic treatment modalities will yield a better result in less time if properly correlated with
the unique facial growth patterns of the patients. The pubertal growth spurt depends on gender and
varies in relaticnship to the chronologic age. General skeletal mamrity uswally is nsed 25 an indicator to
predict iming of mandibular growth velocity peak. Hand—wrist Iadmglapluc evaluation is one of the
diagnostic tools aurently available to determine whether the pubertal growth has started, is ecouring or
has finished. The overview of topic related literature and skeletal maturity assessmoent (SMA) system
developed by L Fishman are presented The 3MMA system is based on eleven discrese adolescence skel-
etal mamrational indicators of hand-wrist bones, covering the enfire period of adolescent development
Manrational stage and level demonsrated close correlation with mexillary and mendibalar erowth veloc-
ity, amoumnt of incremental prowth and timing Clinical indications for the nse of hand-wrist radiographs to

azzess skeletal manrity are provided.

Eey word:: orthodontic rexment, hand-wrist radisgraphs, pubsrtal growth spurt

Tnderstanding the development patterns of every
ETOWIDE patient lSEnEGfthEPIEEmIJSJPI‘E for successfil
orthedontic reamment. Many treatment modalities will yield
2 better result in less time if properly correlated with the
facial growth patterns that are associated with the patient
(1). Growth related appliances such as fimctiona] applisnces,
extracral raction (headgear, factal mask), Herbst spplisnces
st beused during periods of significant growth. Maxillo-
fagal surgery contrarily, can be done only afier the pubertal
grawth is over, becanse substantial growth afterwards may
canserelapse Early orthodontic trestment is often required
[hmngthemuaddm.numdme ckeletal maturaton indi-
cates growth velocity periods would be missed by waiting
for more permanent testh toemp:. On the other hand early
orthodontic reatment is contramdicated if very litile facial
growth present.
Cmsaduablemnahﬂnsstmthtmmgu&hﬂd&r&l—
tnfdl&l'm]pa:ns craninfacizl complex. Meurocra-
nim growth completes approcimatel y 0% of total zrowth
by & to & years of age. The midface and the mandible have
consideraible amount of their total srowth remaming between
ages of 10 and 20 years. This makes possible to have a
significant treatment impact on their final size during that
time period. Orthodontists pardonlarly are interested i the
growth of mandible, because of its determinant role in the
development of the anteroposterior relationship betwesn
the jaws. Mandibalar growth is a target for dentofacial or-
thopedic therapy. Remarkable growth occurs of mandible

age (2. I'hmemnanmsdetammeﬂ:espeedmdthem-
ton of the growth processes. In zirls, pubertal growth spurt
usually starts between the ages 10 and 12 years, in boys
between 12 and 14 years. Many smdies have chown an
asseciation between pesk welocity of facizl zrowth and peak
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welocity of stataral growth during puberty (3, 4, 5). It has
also been demoastrated that the pattern of mandibular
growth coincides with body height growth in adolescents
(4). For the didacric purposes we can say that growth in
height velocity carve mr@mgﬁuﬂ erowth pat-
tern of mandible (§z 1). In fact mandibular growth, how-
ever, shows wide ranges of varishility in amount, velocity
and fiming (7). Amon, mﬁetmah{esgmwthunnng,whl:h
ls'ﬂlﬂmtﬁtgﬂm] fm’gu'r.hl:dmnc Teament planning, can
wvaryregarding the mean chronolegical age from 2 to 3 vears
on each side! It is obwious that chronological age is Dot
sufficient for assessing the development stage of the man-
dible and the bielogical age or skeletal manrity has to be
determined Genersl skelstal maturity uswally is used a5 an
indicater to predict iming of manditular growth 1'&1:»1:11'_';
pezk. There are many methods att ght;

eral skeletal mamurity. For this purpose ehi (8], ha.nd—
wrist growth (9, sexmal matmrity (109 or carvical vertebrae
bone age (11, 12, 13) areused. The first our article will at-
tempt overview the relatonship between the hand-wrist
matration stage, maturation level and growth changes in
mandible. The second artcle will analyze corralations be-
twean cervical vertebrae mamration and prediction of man-
dible growth spurt.

Several buman growth studies have shown that the
timing af the pubertzl srowth velocity peak in statoral height,
aswell a5 growth of mandible, is closaly related to specific
ossificaton events observed in the hand—wrist area (14,
15). Hand—warist radiographic evanation is one of the diag-
nostic tools currently used to determine whether the puber-
tal growth has started, is ocowming or has finished (16).
L.Fichman {17T) devel a system of Skeletal Maturation
Acgeszment (5 system is based on the ohserva-
hmofusmﬁmﬂnnﬁmlslu:a]uedmﬂmmauﬂheﬁugﬂ'
phalanges, carpal bone and radius. These processes were
compared with mandibalar pubertal growth spurt and close
correlation between sequence of hand-wrist ossification and
mandibular growth stames was found. To understand the
SMA it is necessary to remember the development of the
hand and wrist. The initial skeletal component of & finger

anx in ernbrye is cartila, Ela-:escm‘h]a trra
Pha];u'ms tumed?uﬂ.uchmﬂm?bﬂne mon EL'ELE::
lanx has two centers of ossification. The primary nss;l.ﬁ-:a-
thom center appears in the central part of the phalany (dia-
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Phenotypic Diversity in Caucasian Adults with Moderate to
Severe Class Il Malocclusion
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Abstract

INTRODUCTION—Clzss IT malocchesion affacts about 15 %6 of the TS population and 1=
charactenized by a convex profile and occlusion dishammomes. The specific eticlogical
meachamsms resultmz m the range of Clazs [T dento-skeletal combimations observed 15 not vet
understood. Most studies describing the class IT phenotypic diversity kave ufilized moderate
sample sizes or have focused on vounger mdividuals that later m hife may cutsrow their class I
diserepancies; such a focus may also preclude the visualization of adult elass IT features. The
majority have utilized smple corelstion methods resulting in phenotypes that may not be
generalizable to different samples and thus may not be sutable for studies of malocclumion
ehology. The purpose of this study is to address these knowledze gaps by captnng the masarmuom
phenotypic vanation present 1o a large Caucasian sample of class II indiveduals selected wath stmct
elipibality eriteria and rigorously standardized wmltivanate reduction analyses.
METHODS—Spxtv-three lateral cephalometic varables were mezsured from pre-reatment
records of 309 Class II Cancasian adults (82 males, 227 famales; ages 1660 vears). Prancipal
component anaby=is (FCA) and cluster analysis were used to penerate comprehensive phenotypes
m zn effort to identify the most homogeneous groups of indriduals reducing heterogensity and
mmproving the power of future malocelusion eticlogy studies.

© 2013 Amgricas Asseciation of Orthodomtists. Published by Bosky, Inc. All tights ressrved.
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Alveolar and dental arch morphology in Angle Class |l
division 2 malocclusion: a comparative study

RALUCA-ADRIANA BALANY®, GEORGE Popa’™™, RoMINa BITA™, MIHAI FAERICKY™, ANCA JIvANESCU®,
DAMA CRISTIMA BRATUM®

# Dapartment of Pacagntics e Dvthooknties, Facoll of Dental Mafone Vot Bafes™ (iiveroty of Maicine nd PRy,
Tinisoars, Romani

Denartment of Dental Prostheses Tachinokgy, Facully of Dental Madisne, "Victor Babesr™ Linversty of Matkone and Pharmacy.
Thmisnars, Romani

Tenartment of Oral and Maxliolscial Radiolgy and Radiodiagnosti, Faculty of Dentsl Medicie, "Victor Babes” Uinfeersity of
Mediie and Barnacy, Thadrs, Romanis

“ Deartment of Froshodantics, Facully of Dentsl Maticis, “Vitor Sabes” Unbersily of Madksing s Planmacy, TR,
Remanis

¢ Anthors with equal contribution.

Abstract

Otyecsive: The aim of this study was to analyze the dental and alveolar intercaning, imerpremotar and intermolar widihs in patients Wil
Class (122 malocclusion and %o compare the data with a patient group with nemal occlusion and aiso with a patient group with Class 11
malcccision. Materals ang Methods: The study was conducted on 140 unireated patients with permanent dendition, aged 16 to 25 years,
which were divided into three grougs, acconding 1o Angle's classication of occlusion. The measurements of e denlo-aivestar intencaning,
interpremddar and intermolar widths were made on virual study modisls, scanned using an optical 30 scanner. The unpaired | Student's) -
fest was used 10 determing whether Tiere WeTe any Sigrificant diSerences betwesn the Class W2 and Class | groups and between Class
W2 and Class /1 groups, respectively (p<0.05). Resulls: Signiicant diSsrences were found between Class W2 and Class IV groups inme
madiary and mandibuiar imercanine widts. Companng the Class W2 and Class | groups, significant diSerences wese found in e
mandiouiar intercaning width, in the maxilary and mandibular inlerpremolar widths and akso in the maxillary and mandibular inlercaning
and inlerpremaolar aiveolar widihs. Conclusians: The maxilary and mandidular inierpremolar widis and the imercaning and inberpremoiar
aivesiar widis were (arger, while e mandibular imsrcanine width was shorter in e Ciass | geoup Tan in he Class || division 2 groug.
The mandiouar inmemanine width was longer and the maxillary imsrcaning width was: shorer in the Class || division 1 group compared 1o

e Class || division 2 group.

Keywords: Class || dvision 2 malocciesion, dental arch wigh, alveolar anch width, opiical 30 scanner, study model.

F Introduction

Angla Class II malocchision is 3 common fype of
malocclusion [1-4], but the acmsl prevalence of this type
of malocclusion proves to be difficult to establish becase
of the inconsistencies found o the research methodology
and the differences in racial and ethmic charactenstics
among the samples. Comparms Angle Class I division 1
(Clazs ') smd Class I division 2 (Class I12) mal-
occhisions, the Class IDT type is less commuon [4-6].

The morphology of the shveplsr and dental arches
has imporant implications in orthodontics, influwencing
the available space, the stability of the dentition and the
owverall esthesics [7]. The smudy of arch width has been a
subject of significant importsmce for orthodonfic diamosis
and reztment planning [7, 8], becanse the zrowth i the
ransverse plape is the first dimension in which growth
is “ronmplated™ [@].

Sigmficant differences are found in the Literanre
regarding the dento-alveclar ransverse dimensions betwasn
patients with nomal (Class I) occhosion amd Class IT
malocchsion [10, 11], but also batween Class I1'] amd
Class IT? malocclusions [10, 12, 13]

The aim of this study was to anslyze the ransverss
dimensions of the maxillary snd mandibular dental and
alveolar arch in the canine, premolar and molar region
in patients with Class II2 malocclusion and o conpare
the collected dats with a patient group with normmal
occhosion and alse with a patent srouap with Class ID]
malecchision.

& Materials and Methods

The present study was conducted in the Deparment
of Pedodontics and Orthodonfics, Faculty of Dental
Medicine, “Victor Babes™ University of Medicine and
Pharmacy, Timigoars, Romania, betwesn Aprl and Joby
2012, oo a zrowp of 140 unirested patients ranging in
age from 16 to 25 years.

All subjects had permanent denttion and nome of
them had undergons orthodontic meamient before. The
patients were divided imto three groups sccording o
Ansla’s classificadon of occhusion (Table 1). The conmrol
eroup consisted of patients with mommal (Class I) occhazsion.

Maxillary and mandibular superhard plaster smdy

X
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Changes in Soft Tissue Profile Using Functional
Appliances in the Treatment of Skeletal Class Il

Malocclusion

Zorana Stamenkovic, Vanja Raitkovid, Viadimir Ristic
Uriversity of Belgrade, School of Dental Medicine, Department of Orthodantics, Balgrade, Serbia

Intreduction The effects of orthodontic treatment are considerad to be successful if the facal hammony
is chieved, while the structures of soft tissue profile are in harmony with skeletal stroctures of neuno-
cranium and viscerooranium. In patients with skeletal distal bite caused by mandibular retrognathism,
facial esthetics is disturbed often, in terms of pronounced convexity of the profile and change in the
position and relationship of the lips.

Objective The aim of this study was to determine the extent of soft tissue profile changes in patients
with skeletal Class Il malocclusion treated with three different orthodontic appliances: Frankel functional
mwlmﬁhmmwlmmm

Methods included &0 patients diagnosed with skeletal Class Il malocchision caused by man-
dibular retrognathism, in the pencd of early mixed denfition. Each subgroup of 20 patients was treatad
with a variety of orthodontic appliances. On the lateral cephalogram, before and afier treatment, the fol-
lowing parameters wera Tangle, H angle, the heaght of the upperlip, the position of the upper
aﬂhﬂfﬁ:mmﬂxﬂhﬂmﬁﬂnﬂclm“ﬁﬁmﬂnﬂbﬂmhﬁﬂmmﬂnmmm
standard deviation, coefficient of vanation, two-factor of variance with repeated measures and
the factor analysis of vanance were calculated using A Bonfarroni test and Student’s t-tast.
Results A significant decrease of angles T and H was noticed in the applhication of FR-, from 21,607 to
17.15%, and fram 16.45" to 13407 |p<0.001). FR- decreased the height of the upper lip from 26.15 mmto
Mmmﬂ%mﬁmaﬁ%ﬂmmlmmﬂﬂmhﬂnﬁﬂnwﬁm
deteriorating esthetics of the patient.

Conduslon All used orthodontic appliances lead to changes in soft tissue profile in terms of improving
facial esthetics, with the most distinctive changes in the application of Frinkels functional requiator
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mranastamenkovic@stomibgacrs
zokac@yahoo.com

pe |, which is the most successful appliance for achieving the overall facial ha
Frankel functional regulztor; malocchusion, Angle Class Il orthodontic

saft tissue profile

INTRODUCTION

Skeletal Class 11 malocclusion is an orthodon-
tic malocclusion that is very commonly found
in the general population and requires a com-
prehensive treatment, considering that in ad-
dition to the disturbed occlusal morphology
and functional variations, changes in facial es-
thetics and soft tissues are often present, which
are one of the primary reasons why patients go
to the orthodontist for help. Functional apgpli-
ances can successfully affect not only skeletal
and dentoalveolar structures, but also changed
soft tisswes of the face, resulting in harmony of
the soft tissues with craniofacial stractures, and
providing significantly more acceptable facial
appearance of the patient, primarily profile [1].

OBJECTIVE

The aim of this study was to determine how
can different types of orthodontic appliances
- Frankel functional regulator type 1 (FR-T),
Balters’ Bionator type [ and Hotr appliance -
cause changes in soft tizsue profile in the treat-

71

af the patient.
functional;

meent of distal skeletal bite during the period of
intensive growth.

METHODS

The study included &0 patients with skeletal
Class [T malocclusion (the angle ANB=47). The
entire sample was divided into 3 subgroups,
with 20 patients in each: the first subgroup (Ia)
was treated with the FR-1, the second subgroups
(b} was treated with Balters’ Bionator type I,
and the third subgroup (Ic) was treated with
Hotz appliance with a frontal inclined plane.
All patients were in the age before the pubertal
growth spurt, and because of that they were not
divided by gender. There were 28 boys and 32
girls, 10 boys and 10 girls in subgroup [a and Tk
each, and 12 girls and 8 boys in subgroup Ic. Av-
erage chronologic age in the whole group was @
years and 9 months, in subgroup Ia 8 years and
9 months, in Ib 10 years and 7 months, in Ic
10 years and 2 months. Clinical and functional
analysis, analysis of study models, orthopanto-
mogram [Siemens orthopantomograph 10, ex-
posure 14 s) and lateral cephzlogram (Philips,
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Comparison of treatments with the Forsus fatigue
resistant device in relation to skeletal maturity: A
cephalometric and magnetic resonance imaging
study

Aynur Aras® Emel Ada,” Hatice Saracogiu,® Naciye S. Gezer,” and Isil Aras®
Temiir ard Conakkale, Turkey

Introduction: The aim of this study was o compars the dentoskeletal changes and aleratons of mandibular
condyle-disc-fossa relafionships in subjects at the peak and the end of the pubsrtal growth pericd reated with
the Forsus fatigue resistant device (3M Unitek, Monrovia, Calify. Methods: The sample consisted of 20 subjects
with Class 1l Division 1 malocclusions who were classified according to their hand-wrist radiographs. Fifieen
patients were at or just before the peak phase of puberal growth (peak pubertzl goup). Fourtesn patisnts were
near the end of the puberzl growth period (late pubstal group). The study was conducted by using latersl
cephalometric radiographs and magnetic resonance images obtained at the beginning and at the end of the
application of the Forsus fatgue resistant device. The freatment pericd was 9 months. Results: The Wilcoon
signed ranktestwas used to evalusie diferences within groups. The changes obsened in both groups wers com-
pared by using the Mann-Whitney U test. There were stafistically significant group diffe =nce s in mandibular length
and ramus length, with significant increases of these parameters in the peak pubertal group (P <005). No
significant differences were obsered betwean the groups conceming dentl parameters (P ==005), with the
exoepiion of mandibular molar vertical movements, which were significanty greater in the peak pubsrsl groun
(P <0.05). Analysis of the magnefic resonance images showed no positional changes of the mandibular
condyle in relafion to the glenoid fossa in either group (P =0005). Although the aricular diec was positioned
maore antefory in the peak pubertsl group compared with its pretreatme nt position (P <0,05), the position of the
disc was siill within the physiologic range. Mo significant intergroup difference was obsered for disc-condyle
relationship (P ==0.05). Conclusions: The Forsus fatigue resistant device did not appear to cawse significant in-
crease s in mandibu lardime nsion s in subjects in late puberty. According to the magnefic resonance image findings,
Forsus treatment is not a risk facior for the devebpment of temporomandibular dysfunction in subjects with no
signs and clinical sympioms of dysfunction. (Am J Orthod Dentofacial Orthop 2011;1 40:616-25)

laz 11 malocclusions are a major part of ortho-
dontic irmegulanties. The research suggests that
mandibular retrognathia is the underhying cause,
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rather than maxillary proqathism.’ In these patients,
to stimulate mandibular growth by forward positioning
ofthe mandible, removable or fieed functional orthope-
dic appliances are used,*

Tt has been reported that the effectiveness of func-
tional therapy depends on both the teatment timing
[skeletal maturity at the start of functional therapy
and the type of functional appliance.®” According to
several studies, mandibular growth can edend beyond
puberty, and minimal residual growth can oonly be
stimulated with froeed functional appliances ®'*

Ruf and Pancherz™™ Konik o al'' and Kinzinger
and Diedrich ' stated that the treatment of late adokes-
cents and young adults with rigid feed functional appli-
ances aich as the Herbst or functional mandibular
atvancer resulted in comection of the Class 11 malocchu-
sion with the skeletal and dental changes. Howewer, the
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Review

Class II functional orthopaedic treatment: a systematic

review of systematic reviews

V.D'ANTOT?,
R. MARTINA*

R. BUCCI*', L. FRANCHI*, R, RONGO*, A,
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Hospital, Rome, and * Departmeni of Sirgery aed Trawslagonal Medicne -Orthodontics, Univerxity of Florence, Florence, laly

suMMARY This Systematic Review (SR) alms to assess
the quality of 5Rs and Meta-Analyses (MAs) on
funcional orthopaedic treatment of Class 11
malocdusion and to summarise and rate the
reported effecs. Elearonic amd manual searches
were onducted untl June 2014, SRs and MAs
fomusing on the effeas of functional orthopaedic
treatment of Class N malocdusion in growing
patients were induded. The methodological quality
of the included papers was assessed using the
AMSTAR (Assessment of Multiple Systematic
Reviews). The design of the primary studies included
in each SR was assessed with Level of Research
Design scoring. The evidence of the main outcomes
was summarised and rated according to a scale of
statements. 14 SRs fulfilled the ind usion criveria. The
appliances evaluated were as follows: Aaivavor (2
studies ), Twin Block 4 stud ies), head gear (3 studies),
Herbst (2 studies), Jasper Jumper {1 study). Blonator
{1 study) amd Frankel-2 (1 study). Four studies

reviewed several functional appliamces, as a group.
The mean AMSTAR soore was 6 (ranged 2-10). Six
SRs included only controlled clindcal trials (CCTs),
three §Rs included only randomised controlled trials
(RCTs), four SR included both CCTs and RCTs amd
one SR included also expert opinions. There was
some evidence of reduction of the overjet, with
different appliances exce pt from headgear: the re was
some evidence of small maxdllary growth restrain
with Twin Blodk amd headgear: there was some
evidence of el ongation of mandibular length, but the
clinical relevance of this results is still questionable;
there was insufficient evidence to determine an
effect on soft tissues.

KEYwoRDS: malocclusion angle class  I/therapy,
orthodontic appliances functional, review liter ature
as topic, evidence-based dentistry, adolescent,
growth and development

Accepted for publication 28 February 2015

Background

Class 11 malooclusion is one of the most frequently
encountered orthodontic issue as it ooours in about
one-third of the population (1), The efficacy of the
funaional orthopaedic treatments for such malooclu-
sion is a widely debated topic with controversial
resulis in orthodontc literatume (2).

"These two authars contrihired equally i this work.

© 2015 John Wiley & Sons Lrd
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Systematic Reviews (5Es) and Meta-analyses (MAs)
are generally considered appropriate study design for
offering a strong level of evidence (3), especially on
controversial topics. In addidon, SEs are one of the
best ways to stay up to date with current medical lit-
erature (4) instead of reading an average of 17-20
articles per day (5). A well-conducied SR aims to onl-
lect and synthesise all the scientific evidence on a spe-
cific topic, acconding to sirict predetermined inclusion
and exclusion critera (6). When possible, SREs might

doiz 10, 111 1ijoar. 12295



REVIEW ARTICLE

Mandibular changes produced by functional
appliances in Class II malocclusion:
A systematic review

Paola Cozza,” Tiziano Baceetti,” Lorenzo Franchi,” Laura De Toffol,” and James A McNamara, Jr*
Rome and Florence, Ialy, and Aan Arbor, Mich

Thiz aim of this systematic review of the literature was to sssess the scientific evidence on the efficiency of
functional appliances in enhancing mandibular growth in Class Il subjects. A literature survey was performed
by applying the Medline database (Entrez PubMed). The survey covered the period from January 1966 to
January 2005 and used the medical subjact headings (MeSH). The following study types that reported data
on treatment effects were included: randomized clinical trials (RCTs), and prospective and retrospective
lengitudinal controlled clinical trials (CCTs) with untreated Class || controls. The search strategy resulted in
T04 articles. After selection according to the inclusion/exclusion criteria, 22 articles qualified for the final
analysis. Four RCTs and 18 CCTs were retriewed. The quality standards of these investigations ranged from
lowr (3 studies) to mediumyhigh (6 studies). Two-thirds of the samples in the 22 studies reported a clinically
significant supplementary elongation in total mandibular length (a change greater than 2.0 mm in the treated
group comparsd with the untreated growp) as a result of overall active treatmeant with functional appliances.
Thiz amount of supplemantary mandibular growth appears to be significantly larger if the functional treatment
is performed at the pubertal peak in skelatal maturation. Mone of the 4 RCTa reported a clinically significant
change in mandibular length induced by functional appliances; 3 of the 4 RCTe treated subjects at a
prepubertal stage of skeletal maturity. The Herbst appliance showed the highest cosfficiant of efficiency
{0.28 mm per month) followed by the Twin-block (0223 mm per month). (Am J Orthod Dentofacial Orthop

2006;129:590_a1-580.e12)

lass I malocclusion is one of the most common
Cnnhud.onlic problems, and it occurs in about

one third of the population.'* The most con-
sistent diagnostic finding in Class 11 malocclusion is
mandibular skeletal retrusion. A therapy able to en-
hance mandibular growth is indicated in these pa-
tients.** A wide range of functional appliances aimed
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to stimulate mandibular growth by forward posturing of
the mandible is available to correct this type of skeletal
and occlusal disharmony.® Although many studies in
animals have demonstrated that skeletal mandibular
changes can be produced by posturing the mandible
forward, ¥ the effects on humans are more equivocal
and controversial. Many treatment protocols, sample
sizes, and research approaches have led o disparate
outcomes in studies on human subjects.

A previous systematic review on the efficacy of
functional appliances on mandibular growth by Chen et
al® analyzed the relevant literature from 1966 o 1999 in
a Medline search strategy limited to randomized clini-
cal trials (RCTs). The resulis were inconclusive. The
main difficulty when analyring RCTs was related to
inconsistencies in measuring treatment-outcome vari-
ables. In addition, treatment durations varied among
studies, and treatment groups were compared with
either untreated control groups or subjects undergoing
other forms of treatment.

RCTs= have been recommended as the standard for
comparing alternative treatment approaches. To date,
very few RCTs on treatment outcomes of functional
jaw orthopedics have been published in the orthodontic
literature. The difficulty in gathering many patients
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Abnormal mandibular growth and the condylar cartilage

Pertti Pirttinierni*, Timo Peltomaki**, Lukas Maller®** and Hans. U. Luder®##

*Department of Oral Developmeant and Orthodontics, Institute of Dentistry, University of Quwlu, Finland,

**Department of Orthodontice and Pediatric Dentistry and ***Institute of Oral Biology, University of Zurich,
Switzarland

SUMMARY Devwiations in the growth of the mandibular condyle can affect both the functional ccclusion
and the assthetic appearance of the face. The reasons for these growth deviations are numerous and
often entail complex sequences of malfunction at the cellular leval.

The aim of this review is to summarize recent progress in the understanding of pathological alterations
occurring during childhood and adolescenca that affect the temporomandibular joint (TMJ) and, henca,
result in dizorders of mandibular growth. Pathological conditions taken into account are subdivided into
{1} congenital malformations with associated growth disorders, (2} primary growth disorders, and (3)
acquired diseasas or trauma with associated growth disorders.

Arnong the congenital malformations, hemifacial microsomia (HFM) appears to be the principal syndrome
entailing severa growth disturbances, whereas growth abnormalities occurring in conjunction with other
craniofacial dysplasias seem far less prominent than could be anticipated based on their oftendisfiguring
natura. Hemimandibular hyperplasia and elongation undoubtedly constitute the most obscure conditions that
are associated with prominent, often unilateral, abnormalities of condylar, and mandibular growth. Finally,
disturbances of mandibular growth as a result of juvenile idicpathic arthritits (J1A) and condylar fracturas

seem to be direct consequences of inflammatory and/or mechanical damage to the condylar cartilage.

Introducton

The 2i7e of the mandible mehding the corpus, s, and
vary considerably between individuzls. Factors potentially
confnbuting to ths mdmadual vanation are the extent of
masticatory achon related to the consistency of the det
(Ealandis ef al , 1999) and as shown recently (Van Enmm
et al., 1997; Zhou er al , 2005}, penetic predisposthon.

Dhstinet from even extreme cases of mdividual vanzton,
the deviafions from normality conmidered m this review
constitute examples of abnormal mandibular and'or condylar
growth that are related to truly patholomcal alterations.
Based on their asticlogy and tme of appearance, they
can be classified as (1) congenital malformations wath
and (3) acquired diseases or trauma with associated growth
disorders.

Congenital malformations with associated growth
dizorders

The most prevalent craniofacal malfomaton meobving
mostly umlaterzl condylar and ramzl wmderdevelopment, as
well as greatly vanable abnormahiies of the extermal and
muddle ear, 1= hemufacial mweresomma [HEM; (Coline
Mendehian Inheritance m Man datsbase of Johns Hopkms
Unrversity:  http:wwarnebi nlm mhb gonv'sites’entrezTdb=
oo} OMIN 164210] wath an estimated frequency of about
50005000 ke burths. Because of the somlanty with the
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manifestations of Goldenhar syndromee that 15 charactenzed
additionally by vertebral defocts and epibulbar dermicads, the
two conditons have been combmed under the term oculo-
aunculo-vertebrzl (0AV) spectnm (Gordin ef al, 2001). It
zetiology seenys to be beterogenecus. Genetic factors, m
particular chromosomal anomahes such as delefions of 5p, 6q,
8q, 18q, and 22q; duplications of 22q; and tnsomdes 7, 9, 18,
and 22 have been mplicated wath the OAV spectim On the
other hand anomalies gymlar fo those of HEM and Goldenhar
ymdrome resulted from early foetal exposare to thalidomds
or retmote acid (Gordm & al, 2001). In fact, a HFM-like
drug, in e and thalidenmds m menkeys (Posealls, 1973).
Poswallo (1973) -suggested that haemcorhages at the
responsible for the anomabes that seemed to merease m
seventy wrth the extension of local tissue damage. However,
there 15 also conaderable overlap In mamfestations of the
OAV spectnmm, the retinoie acid syndrome, and the ThGeorge
syndrome (OMMIM 1884000, a condition attnbated to the loss
of the T-boe transenphon factor TBH] due to chromosomal
deletion 72qll12 (Botto & al, 2003; Packham and Brook,
2003). Cormmon to all of these thres entities a1e cono-tnmeal
cardiovasenlsr defiects, which led Johnston and Bromsky
(1995} to suspect that defectve newral crest cell development
could be the primary cause of HEM.

The extent of temporomendibular joint (TMT) mvobee-
ment in the G4V spectnum largely determines the tinung and
type of treatment (Caccamess ar al, 2008). Therefore, HFM
15 often classihed based on the degree of TMT dy=morphology
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Meta-analysis of skeletal mandibular changes during Frankel
appliance treatment

Letizia Perillo*, Rosangela Cannavale*, Fabrizia Ferro®, Lorenzo Franchi*#,
Caterina Masucci*#, Paolo Chiodini**#* and Tiziano Baccetti®#*

Departments of Orthodontics, ® Second University of Naples, **University of Florence and ***Departmeant of
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SUMMARY The purpose of this study was to perform a meta-analysis of articles to verify the mandibular
changes producad by the Frankel-2 {FR-2) appliance during the treatment of growing patients with Class
Il malocclusions when compared with untreated growing Class |l subjects.

The literature published from January 1966 to January 2009 was reviewed with search engines. A guality
analysis was performed. The effects on primary end points were calculated with random-effect models.
Heterogeneity was assessed using Q statistic and investigated using study-level meta-regrassion.

A total of nine articles were identified. The quality of the studies ranged from low to medium. Meta-
analysis showed that the FR-2 was associated with enhancement of mandibular body length [0.4 mm/
year 95 per cant confidance interval (CI) 0.182-0.618], total mandibular length (1.062 mm/yaar, 95 per cent
Cl 0.683-1.455), and mandibular ramus height (0.654 mm/year, 95 per cent Cl 0.244-1.064). A consistent
haterogeneity among studies was found for all the considered linear measuraments.

Tha FR-2 appliance had a statistically significant effect on mandibular growth. Mevertheless, the
haterogeneity of the FR-2 effects, the quality of studies, the differences in age, skeletal age, treatment
duration, and the inconsistant initial diagnosis seem to overstate the benefits of the FR-2 appliance.

An evidence-based approach to the orthodontic outcomes of FR-2 appliance is needed, by selecting and
comparing groups of children with the same cephalometric characteristics with and without treatment.

Introduction

Class I malocchesions ocour m a vanety of skeletal and
dental corhmmatons (Cozz et al, 2006) amonz whech the
most commeon appears to be mandibular skeletal refrusion
(MeMNamarz, 198]; Pancherz et al., 1997). A therapy aimed
at enhancing mandibular growth 1= mdicated m these

Smee the 1930s, 2 wide anpge of fimchonz]l appliances
desipned to merease mandibular growth gamed populanty m
Ewmrope and then throughout the rest of the woald (Mclamam
etal , 1996; McNamara and Brudon, 2001 ; Chen aral, 2002;
Cozza ef al, 2006). One of the most popular and well-
charactenized finctional apphances is the fimctional regulator
(FE-2; Framkel 1966, 1969ab, 1973, 1983; Falck and
Frankel 1989; Penllo st al., 1996; Tulloch & al, 1997, 1995;
Johnston, 1998; Chen ot al, 2002). Unlike other fimetional
apphances, the FR-2 has a mode of achbon based om
fraimmg to be mportant factors in the nomal development of
osseons tissues (Frinkel 1966, 19692k, 1973, 1983; Penllo
et al., 1996). A specific indieation for FR-2 15 represented by
3 Class I draseon 1 malocclusion associated with mendimlar
defictency (Frinkel 1983; Perillo ar al , 1996}
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The FE-2 treatment approach has led to disparate
outcomes n stadies on omens (MMcMamara of all, 1996;
MeMNamara and Bruden, 2001; Chen er al., 2002; Cozza
af al, 2008). Some authors (Reev and Eastwood, 1978;
Luder, 1932; Pancherz, 1982 2005; Bukebak or al., 1934,
McMamarz er al, 1985, 1990; Haynes, 1986; Jakobsson
and Pauhin, 1990; Mamandras and Allen 1990; Windnm1ler,
1993; Penllo e al, 1996; Pancherz ot al., 1997; Tulloch
et al, 1997; Franchi er al., 1999%; Toth and McNamara,
1999 Timmer and Giiltan 1999; Bacceth er al , 2000; Mills
and MeCulloch, 2000; De Almeida ef al, 2002; Bascaficl
at al., 2003; Faltin er al., 2003; Pangrano-Enlbersh et al.,
2003; Cozza af al., 2004) have suggested that mandibular
growth can be mereased, whereas others stated that
mendibular length cannot be altered (Jakobssonm 1967;
Vargervik and Harvold, 1985; Melson er al., 1993; Illng
et al., 1998; Chadwack er al, 2001; Janson er al., 2003;
Boen er al, 2003) with mzgmficant treatment effects
restricted to dentoalveolar changes (Tulley, 1972; Eobertson,
1983; McNamara ef al , 1985, 1990; Frankel and Frankel,
1989; Penllo of al, 1996; Toth and MeMamara 1999,
Chadwick st al, 2001; McMNamara and Brudon, 2001; De
Almerda er al, 2002; Cozza et al., 2006).
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Lip and tongue pressure in orthodontic patients

Heleen Lambrechts, Evelyne De Baets, Steffen Fieuws and Guy Willems
Department of Orthodontics, Faculty of Medicine, Katholiake Universiteit Leuwen, Balgium

SUMMARY The contribution of the force of the lips, cheeks, and tongue is of particular interest in
planning treatment. Thus, the aim of this study was to determine if there are differences in lip and
mnFﬁghEl ressure as a function of gender, age, Angle classification, characteristics of occlusion, and
oral habits.

This cross-sectional study comprised 107 subjects (63 females and 44 males), between 7 and 45
years of age (median 15.2 years), secking orthodontic treatment. The patients were characterized by
the variables gender, age, Angle classification, the characteristics of the occlusion, and oral habits. Lip
and tongue pressure weare measured with a Myometer 160 and the obtained values wera statistically
analysed {Kruskal-Wallis and Mann-Whitney U-tests) to highlight possible significant differences
batween the groups.

Thera was a difference in lip pressure between males and females, between the Angle Classes, and
betweoen patients with various associated oral habits. Lip pressure was not significantly correlated with
age or with occlusal characteristics. Thare was no evidence for a relationship batweoeon tongue prassura
and any of the five considered variables. The findings of present study showed statistically significant
differances in lip pressure batwean different orthodontic patients. There was a difference (P = 0.004)} in
lip pressure betwean Class | and Class |l division 1 subjects. A higher lip pregsura exists in males. Lip
pressura in subjects with an open lip relationship was lower {F = 0.026) when compared with those
with tongue interposition or with no particular habits. Lip pressure was also lower in subjects with lip

interposition compared with those with tongue interposgition.

Introduction

Booe 1= one of the hardest issues of the body, althouzh also
very responsive to changes in emirommentzl balance. The
nmsculature plays a major role m this field (hng e al.,
2003). It 15 genevally also asswmed that alveolar bone
responds to external influences.

Most dental professiomals aceept the theory of Tomes (1873),
who asserted that opposmg forces or pres=ure from the hps and
cheeke on one side and the tonue on the other, deternume the
posttion of the teeth (Posen, 1976; Mitchell and Wilkamson,
1973). The contmbution of the forees of the lips, cheeks, and
tongne are of parfieular mterest to orthodontists In comect
treatment planning. The technical skalls and protocol that the
orthodonfist uses to assess these forces may detemmume the
ultimate suceess of orthodontic reatment (Winders, 1962).

MNevertheless, the hiterature on this topie contams many
confradicions. The amms of the present study were to
evaluate whether there ave statistically sipruficant differences
between lip pressure and tongue pressure, and to deternune
whether those differences are influenced by gender, age,
Angle classification, charactenistics of occlumion, and oral
habuts.

Subjects and methods

The pezk lip and tonzue pressure of 107 subjects (63 females
and 44 males) between 7 and 45 vears of age (median 15.2
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years) was measured dormg maarmmmvoluntary contrachon.
At the mmitial crthodontie consultation, an mfommed consent
was obtaned from the patients. They were clazafied mio
zrowps based on gender, age, Angle classification (ccchision
of the first molars or the expected occclumion of the fust
msolars in the case of primary teeth), the charactenstics of
the ooclusion, and oral habits (Table 1).

Mazonmum lip and tongne pressure was measwred with 2
Myometer 160 (MFI-Products, Matzendorf, Switzerland.
Figure 1}. This tvpe of myometer, mamifactred specifically
for measwement of pressure or tension of the intrz- and
perioral mmseles in the field of orthedontics, used m the
study of Hom et al. (1993). The Myometer 160 contaims a
probe, which consists of two plates that a1e screwed together
on one side. On the other side (probe tip), the two plates can
be pushed towards each other The apphed force 15 measred
by an electromic device mstzlled betwreen the plates and
shown on a bar graph

Lip pressure was mezaured by placing the thumb and
forefinger on one side of the probe behind the eleciromic
dervice to avold mterference with the measurements. The
patient was told to occlude meomally, which mhabited
biting on the probe. Two orrestigators (EDEB and HL) were
trained and cahbrated in the use of the Myometer. The probe
was beld apainst the most promunent masallary central
metsor. The patient enclosed the probe tip with the lips and
pressed the two plates towards each other as close as
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Myofunctional therapy and prefabricated functional
appliances: an overview of the history and evidence

M Wishney,*+ 1 MA Darendeliler, *$ (& O Dalci*i{®
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ABSTRACT

Malocclsion represents the clinically observable endpoint of numerous genetic and environmental influences. Oral Myofune-
tional Therapy (OMT) aims to reat maloocisions by improving the oral environment through re-education of muscularure
and respiratory partems. Although the conceprof OMT has exdsted since the early part of the 20th Cenmiry, many of its pur-
ported benefis for the reament of malocclsion rema in undemonstrated in the scientific liwramre. However, 4 more recent
application of OMT for the treament of Obstructive Sleep Apnoea ((05A4) suggests some benefits, although more research is
needed to clarify this effect. Prefabricated functional appliances (PFAs) are sometimes advocared as part of myofuncrional
training programs. In the past decade, controlled clinical invesigations have demonstrated that PFAs can improve Class [T
Division 1 maloocsions in compliant patients. Compared with tradidonal funcional appliances, PFAs might be more cost
effective; however, this must be balanced against compliance problens and evidence suggesting thar other types of funcrional

appliances might give better treatment results ina comparable time frame.
Keywords Myofunctional Therapy, Myofunctional appliance, Prefabricated functional appliances, Orthodontics.

Abbremiations and acrommms OMT » Oml Myofunctional Therapy; FFA » prefabricated functional apphance; O5A « Obstructive
Slesp Apnoea; AHI » apnoea hypopnoea index; RCT » randomised contmlled trial.

(Accepied for pablication 20 Marck 201%.)

INTRODUCTION

Oral Myofnctional Therapy (OMT) has been defined
as ‘the treamment of dysfuncoons of the musdes of the
face and mouth, with the purpose of correcting orofa-
cial funcrions, such as chewing and swallowing, and
promoting nasal breathing.! Since it was first pro-
posed over a century ago, the role of OMT in
orthodontic therapy has been hoty debated *
Empirically, OMT appears to be enjoying popular-
ity with many dentists at present. An online search
for denosts registered with one OMT organizanon
identified at least 80 Australian dental practices® and
several other OMT courses are currently marketed.
Considering the airrent level of interest in OMT
within the dental profession, we have prepared a
review of the available evidence concerning OMT as
well as prefabricated functional appliances (FFAs).
Thiz review will explore the aetology of malocclu-
sion, the historical development of OMT and consider
the evidence to support OMT and PFAs. The marteri-
als used for this paper were gathered from relevant

© 2019 Austalian Damal Assodation
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searches of PubMed and Google Scholar. References
within articles that were not located in the search
strategy were also searched. Case reports and uncon-
trolled studies were not considered  Although this
review is non-systemaric and the search strategy might
have overlooked some relevant artides, it is consistent
with the objective of providing an overview of the lit-
eramre regarding OMT and PFAs,

THE AETIOLOGY OF MALOCCLUSION
The possible role of OMT in the treatment of malooclu-

sion is closely related to the question of how a maloaclu-
sion develops. Unformunately, a view that dichotomises
the roles of environment and genetics emerged in the
late 1%th Century and persists today. In many respects,
this debate has paralleled the wider discussion of *nature
versus nurmre” in human development. Mevertheless,
the literature o dare suggests that malocclusions are
actiologically complex and that dogmaric view points at
either extremes are over-simplistic and fail to ade-
quately explain the totality of the evidence.
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Orthodontics in 3 millennia. Chapter 9:
Functional appliances to midcentury

Morman Wahl
Sequim, Wash

The history of the functional appliance can ba traced back to 1679, whan NMoman Kingsley introduced the
“bite-jumping” appliance. In the sarly 1900s, parallel development began in the United States and Europe in
fwed and functional techniques, respectively, but the Atlantic Oceanwas a geographic bamer that restricted
the sharing of knowledge and experience in these philosophies. The only excaption to this was the fived
functional appliance designed by Herbst. The moncbloc, dewveloped by Robin in 1902, i= generally
considered the forersnner of removable functional appliances, but the activator developed in Morway by
Andresen in the 1920s was the first functional appliancs to be widsely accepted, becoming the basis of the
“Morwegian system”™ of treatment. Both the appliance system and its theorstical underpinnings were
improved and extendad elsewhers in BEuropa, particulardy by the German school led by Hauwpl, Bimler, and
Balters. It would be after midcentwry before functional appliances were reintroduced intoc American
orthodontics. (Am J Orthod Dentofacial Orthop 2006;129:629-33)

facial orthopedics was Europe, while Morth

America was firmly rooted in Angle’s fixed-
appliance philosophy, yet it was Morman W. Kingsley
who first (187%) used forward positioning of the man-
dible in orthodontic treatment. Kingsley's removahble
plate with molar clasps might be considered the proto-
type of functional appliances, having a continuous
labial wire and a bite plane extending posteriory. As he
described it “The object was not to protrede the lower
tecth, but to change or jump the bite in the case of an
excessively retreating lower jaw.” Edward H. Angle
used a pair of intedocking rings, soldered to opposing
first molar bands, much along the lines of woday's
mandibular anterior repositioning appliance (Fig 1), o
force the mandible forward. The Oliver guide plans
was another functional adjunct from this side of the
Atlantic serving that purpose (Chapter 5).

As a result of studies on a dolphin's tail fin,
Wilhelm Roux is credited as the first o study the
influences of natural forces and functional stimulation
on form {1883) (Wolffs law, Chapter 4). His work
became the foundation of both general orthopedic and
functional dental orthopedic principles. Later, Karl
Haupl saw the potential of Roux's hypothesis and
explained how functional appliances work through the
activity of the orofacial muscles.'

Fu:u' many years, the exclusive province of dento-
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The monobloc

The first practitioner to use functional jaw orthope-
dics to treat @ malocclusion was Pierre Robin (1902).
His appliance influenced muscular activity by changing
the spatial relationship of the jaws. Robin's monoloc
was actually an adaptation of Ottolengui’s removable
plate, which, in twrn, had been a modification of
Kingsley's maxillary plate. It extended all along the
lingual surfaces of the mandibular tecth, but it had
sharp lingual imprints of the crown surfaces of both
maxillary and mandibular teeth. It incorporated an
expansion screw in the palate to expand the dental
arches.

Robin designed his monobloc specifically for chil-
dren with the glossoptosis syndrome (ectomorphic
constitution, adenoid facies, mouth breathing, high
palate, and other problems). It has since been named the
Pierre Robin syndrome. Treatment would obviously
require a total body approach, o include psychological
support, muscular and breathing exercises, and lip
closure, with the monobloc indicated to stimulate the
activity of the facial musculature and to normalize the
occlusion.

Myofunctional therapy

Alfred P. Rogers ( 1873-1959; Angle School, 1903),
sometimes called the father of myofunctional therapy,
also recognized the importance of the whole orofacial
system. In addition, he was a strong proponent of the
total-child approach and advocated muscular exercises
to improve neck, head, and tongue posture and encour-
age nose breathing. Rogers grew up on the shores of
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Treatment with Twin-block appliance
followed by fixed appliance therapy in

a growing Class 1l patient

KeunYoung Lee * Jae Hyun Park,” Kiyoshi Tai,® and Jong-Moon Chae®

Deeam ard Seonl, Kovea, Mesa, Arie, ond Okoyama, lopon

A girl, aged 11 years 4 months, with a skeletal Class |l pattern and a severe overjet (10 mm) was treated with a
Twindblock appliance. Afler @ months of appliance therapy, the skelstal Class || was overcomeced. After
26 months of relention, when the occlusion was stable and the growth rate was diminishing, fixed orthodontic
appliances using temporary skeletal anchora ge devices were inifated. The bl actve reatment time with fived
orthodantic appliances was 30 months. Postreatment records after 18 months demonstrated excellent stability:
a functional ocdusion and a pleasing facial balance. ConeJbeam compuied tomography was used to visualize
Eemporomandibular joint adaplfions afier the functional and fied orhodontic therapies. (Am J Orthod

Dentofacial Orthop 20 16; 150:847-63)

hen a Class 11 malocchesion s due to a retro-

gnathic mandible, positionming the mandible

forward is helieved to enhance its growth.' ™
To comect a Class 11 skeletal pattem and a maloochasion,
functional appliances have been widely used. Placement
of a functional appliance results in displacement of the
condyle in the glenoid fossa, stimulates growth of the
condylar carfilage, and induces an accompanying
lengthenming of the mandible. The primary purpose
of functional appliances such as the Twin-block is
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to modify or redirect mandibular growth to comect a
skeletal discrepancy.

It has been reported that the eficency of treatment
of a retrognathic mandible strongly depends on the
biologic mesponsgweness of the condylar cartilage -
During functional appliance treatment, changes in the
mandibular condyle relative to mandibular advancement
highly depend on the duration of functional therapy
phus the direction, amount, and types of forces wsed.
However, it is stll undetermined  whether  growth
modification increases the total amount of mandibular
growth or whether it only inoeases the mate of the
genetically pregetermined amount of mandibular growth.®

This artide demonstrates successful orthodontic
treatment using a Twin-block appliance and fiooed or-
thodontic treatment fora girfl who was 11 years 4 months
of age with a severe skeletal Class 11 overjet (10 mm)
caused by a retrognathic mandible. A normal ooclusion
and an improved profile were achieved after treatment.
The use of cone-beam computed tomography (CBCT)
allowed us to visualize the temporomandibular joint
(TMD) adaptations after functional therapy and foced
orthodontic treatment.

DIAGHOSIS AND ETIOLOGY

The gifl was referred foran evaluation of orthod ontic
treatment. Her chief complaint was protrusion of her
maxillary anterior teeth. The patient had a mesiofacal
pattern and a Class 11 appearance. She had a protnsive
upper lip, and when her lips touched in a rest position,
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Treatment effects produced by the Bionator appliance.
Comparison with an untreated Class Il sample

Marcio R. Almeida*, José F. C. Henriques*, Renato R. Almeida*®,

Renata R. Almeida-Pedrin® and Weber Ursi®*

Departments of Orthodontics, *Bauru Dental School, University of Sao Paulo and **580 José dos Campos
Dental School, UNESP, Brazil

SUMMARY The purpose of this retrospective investigation was to evaluate the dentoalveolar and skaletal
cephalometric changes of the Bionator appliance on individuals with a Class Il division 1 malocclusion.
Lateral cephalograms of 44 patients were divided into two equal groups. The control group comprised
22 untreated Class |l children (11 males, 11 females), with an initial mean age of 8 years 7 months who
were followed without treatment for a period of 12 months. The Bionator group (11 males, 11 females)
had an initial maan age of 10 years 8 months, and wera treated for 3 mean period of 16 months. Lataral
cephalometric headfilms were obtained of sach patient and control at the beginning and end of
traatment.

The results showed that there wera no changes in forward growth of tha maxilla in the exparimental
group compared with the control group. However, the Bionator treatment produced a statistically
significant increase in mandibular protrusion, and in total mandibular and body lengths. There ware no
statistically significant differences in craniofacial growth direction between the Bionator group and the
control group, although the treated patients demonstrated a greater increase in posterior face height.
The Bionator appliance produced labial tipping of the lower incisors and lingual inclination of the upper
incizors, as well as a significant increase (P < 0.01) in mandibular posterior dentoalveolar height. Tha
major effects of the Bionator appliance were dentoalvaolar, with a smaller significant skeletal effect. The
results indicate that the comaction of a Class Il division 1 malocclusion with tha Bionator appliance is
achieved not only by a combination of mandibular skelatal effects, but also by significant dentoalveolar
changas.

Introduction

A common strategy in the treatment of Class 11 division
1 malocclusions 15 frequently aimed at correcting or
masking the skeletal discrepancy. Several tvpes of
functional appliance are currently in use for Class 1
treatment aimed at improving existing  skeletal
imbalances, arch form and orofacal function {Almeida
et al., 2002a, b} Among contemporary “functional appli-
ances’, one of the most popular is the Bionator {Balters,
1964). Although few clincians deny their climical
efficacy, proof of their growth-modifying effect remains
elusive. Bjirk (1951), Harvold and Wargerak (1971),
Melson etal. (1993}, and Pancherz (1984) stated that there
is little evidence to support the claim that functicnal
appliances significantly affect mandibular growth. How-
ever, a number of authors have sugpested that mandibular
growth can be increased with functional appliance
treatment (Janson, 1977; Bolmgren and Moshir, 1985,
Op Hey er al, 1989; Jakobsson and Paulin, 1900;
DeVincenzo, 1991; Mills, 1991; Cura ef al, 1996; Ghafari
et al., 1998; Illing er al., 1993). Other studies are in
agreement that the most significant treatment effects
are restricted to dentoalveolar changes (Tulley, 1972;
Raobertson, 1983; Chadwick et al., 2001 ). The purpose of

82

this retrospective research was to evaluate cephalo-
metrically the possible effects of the Bionator appliance
on the skeletal and dentoalveclar components in patients
presenting with a Class 11 division 1 malocclusion, using
an untreated control sample with similar malocclusions
for comparison.

Materials and method
Sample selection

Control sample. The control sample was obtained from
the files of the Orthodontic Department longitudinal
growth study at the Bauru Dental School, University of
530 Paulo, Brazl and comprised 22 subjects (11 males,
11 females) with Class 11 division 1 malocdusions with
an initial mean age of & years 7 months (range 8 years
to 9 years 3 months) and a final mean age of 9 years
8 months (range 8 years 11 months to 10 years 6 months).
This sample had no previous orthodontic treatment and
was observed for a period of 13 months (range 10 months
to 2 years 1 month).

Bionator sample. The 22 patients {11 males, 11 females)
treated with the Bionator for a mean peniod of 16 months
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Abstract

Backgronnd: The purpose of this smdy was to prospectively assess the dentoskeletal effect of 8 modified Twin
Block sppliance for treatment of class IT malocclusions.

Material and Methods: Lateral cephalograms of 25 Class Il malocclusion patients were compared to evaluate skele-
tal, dentoalveolar and soft dssue changes pre- and post-reamment with 3 modified Twin Block appliance. A total
of 33 angular and linear varizbles were used for analysis. The differences were calcnlated at the start and end of
treamment The paired T test was performed to compare the cephalometric measurements before and after meatment.
Results: Compared the pre- and post- treamment measurements, there was a significant mcrease m SHB (P<0.001),
CO-Gau (P=0.001), ANS-Me (P=0.001), Mandibular base (P=0.001}, Lower 1 to NB () (P=0.004), Lower 1 to NB
(mm) (P<0.001), and Z-angle (P=0.001) following fiunctional therapy with modified Twin Block appliance. Om
the other hand, a significant decrease was observed in AWE (P=0.001), MA-Pog (P=0.001), overjet (P=0.001), and
overbite (P=0.00T), Upper 1 to palatal plane (P=0.007), UL-E-line (P<0.001}, LL-E-line (P=0.001), and H-angls
(P=0.00I) after treatment with modified Twin Block appliance.

Conclusions: The modified Twin-Block improves facial esthetics in Class II malocclusion by a combination of
changes in skeletal as well as dentoalveolar strocmres. The increase of mandibmlar nnit length was observed to
be due to & tne mandibolar growth not just a repositioning of the mandible. The modified appliance, however,
did not show any superior effects in terms of less dental compensation compared o the conventional Twin—Block

appliance.

Key words: Dentoskeletal gffect, Modjfied Twin Block, Class IT malocclusion.

Introduction skeletal rlass II malocclusion may be the result of sagit-
Class I malocclusion is considered as one of the most 2l mandibunlar deficiency, maxillary excess or 8 combi-
prevalent craniofacial deformities. The efficiency of me- nation of thesa two (2,3).

chanotherapies and the addressed reatments time in this Funcrional orthopedic applisnces which are the accep-
group of malocclusions are controversial topics (1) since table zrowth modification mechanotherapies in skele-
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Clinical management of the acrylic splint

Herbst appliance

James A. McNamara, DDS, PhD," and Raymond P. Howe, DDS, MS*™

Ann Arbor and Chelsea, Mich.

This article describes one varation in Herbst appliance design—the acrylic splint Herbst. Topics
discussed include early fixed appliance trealment before Harbsl therapy, impression laking, bite
registration, and evaluation of appliance fabrication. The specifics of appliance delivery, including
bonding of the maxillary apoliance when indicated, are also discussed as are the technigues of
appliance advancameant and mmoval (A J Osmeon Deroeas Oemeoe 1988;94:142.9.)

Th& Herbst appliance was mtroduced by
E. Herbst in the early 1900s. After achieving some
initial popularity,' this appliance remained infrequently
used until it was reintroduced into the othodontic lit-
crature in 1979 by Hans Pancherz,**

The Herbst bite-jurmping mechanism is used in the
correction of Class Il malocclusion (Fig, 1), I extends
from the region of the upper first molar to the region
of the lower premolar teeth and works by prompting
the lower jaw forward, The parts of the Herbst bire-
jummping meclaniso include the maxillary be (sleeve),
the mandibular plunger, and the axles (pivots) around
which the tube and plunger rotate (Fig. 1} Screws
attach the tube and plunger to the axles.

Druring the last few years, the original handed de-
sign of Pancherz has been modified in various ways.
For example, stainless steel crowns have been substi-
tuted for orthodontic bands on the abutment testh, ™™
More recently acrylic splints have been used to carry
the bite-jumping mechanisms on both the maxillary and
mandibular dental arches'"" (Figs. 2 and 3).

In an effor W minimize the risk of decalkcification
und decay that was present with bonded splints, this
deseription will emphasize the use of removable splints.
In some instances the maxillary scrylic splint can be
bonded in place, particularly if @ rapid palatal expansion
uppliance or buccal tubes are used in conjunction with
it. The mandibular splint s remavahle, almast never
honded. 1f poor compliance or neuromuscular problems
such as cerchral palsy or polio are present, & cemented

Supponied in pant by U_S, Pablic Heals Service Grast DE-4311),
*Profeesor and Intesim Chai Deg af Oethedontics and Pedieric
Dentistry; Professor of Ansiney and Cell Biology, Resciech Scicalisl, Centes
dor Human Orowth and Development, The University of Michigas.

*5ln peivine practice, Chelssa, Mich

142

84

design with reinforced bands or stainless steel crowns
may be indicated.

The clinical management of the acrylic splint Herbst
sppliance involves a series of steps that may include
carly fixed appliance treatment, impressions, con-
struction, bite registration, delivery, patient instrue-
tions, advancement, and post-Herbst fixed appliance
treatment.

Early fixed appllance treatment

Before placoment of a Herbst oppliance, many pa-
tients require repositioning of malpossd testh, The pur-
pose of this first phase of orhadontic reatment is to
decompensate the dental anches. This process is similar
to the presurgical phase of orthodontic treatment that
facilitates proper repositioning of the skeletal elements
during surgery. During this first phase of treatment,
retruded or overly erupted incisors may be flared or
intruded. Also it is important o anticipate and establish
a proper transverse relationship posteriorly before the
lower jaw is brought into a forward position,

Pre-Herbst denal reposiioning can be accoms
plished with an initial phase of fixed appliance therapy,
For example, a wiility arch™"™ may connect the foor
incisors to the first permanent modar o correct vertical
and horizontal discrepancies in the position of the an-
terior toeth, If transverse expansion is required, it may
be asccomplished before Herbst trestment through the
wse of an onhopedic maxillary expansion appliance.

Oceasionally it is possible to combine the initial
fixed appliance phase with Herbst treatment, particu-
larly if the dental repositioning is limited to the max-
ilary arch. A rapid palatal expansion screw {Fig. 4) or
buccal wbes {Fig. 3) can be incorporated into the max-
illary splint, This allows simultaneous flaring of max-
illary incisors, orthopedic midfacial expansion, and for-



The Frinkel appliance
(FR-2): Model preparation
and appliance construction

v McMamara

James A. McMamara, Jr., 0.0.5., Ph.D.* and
Scott A, Huge'*
Arn Artror gomd Jacksom, Mich.
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eppliauce, which is currentiy paiming poplarity ameng orthodeatsis i e Dwined
Kraves, Frciided i o dereriprion of proper impression wedigue gl con i e
repistration. The prepaegtien of the working medels By the ofinician prior i semdfing
e fo i Sechorgtory fr onilined, B addiiior, o complene desormon of e finfreicadom
of the FR-2 appligice ix presemted.

Key words: Functional regulaior. Frankel. constrsction, bite registrotion, impressions

Thc funchional regulator''? is a removable orthbdoatic appliance developed
by Professor Rolf Frankel of the German Democratic Repablic. This appliance is used
during the muxed and early permaneni denbifion stages to effect chafiges in anteropos-
terior, transverse, and vertical jaw relationships. The Frankel appliance, as it is more
commenly fermed, has two main treatment effects. Firsl, i Sérved 84 & 1emplae sgalns
which the craniofacial muscles function. The framework of the appliance provides an
ariiticial balancing of ihe environmeni, thereby promoling Mo Aol paTems of muscle
ctivity, The second effect of the Frinkel appliance is its influence on skeletal and dental
development. The Frinkel applhance removes muscle forces 1o the [abial afd biiccal aneas
that restrict skeletal growth, thereby providing an environment which maximizes skeletal
growih.

Four main types of functional regulator have been described by Frankel (Tables | and
I1}. Although Frinkel most often has advocated the use of the FH-1 appliznce for the
reatment of Class 1 malocclusion, we believe that the FR-2 appliance (which differs only
slightly from the FR-1) is the appliance of choice m Class [l treaiment. ‘The main difter-
ence between the two types of apphance is the addition of a lingual wire behind the upper
incizors in the FR-2 which acts to prevent incisor npping dunng creatment.

It has heen only during the last three years that Frankel has had the opportenity to use
fixed applignces routinely in his clinic. Sitce his functional approach was developed more

The preparation of this article wis supporisd in part by United States Public Health Service Grane DE
310,

*Associate Professor of Anatomy, Department of Anatomy. el Resesrch Scientiss, Center for
Hurman Growth and Development, The University of Michigan.

*=Eormer manager of the Functional Appliance Depariment. Prafessional Posisaners, Inc., Racine.
Wis, Present address: Specnalty Apphisnce Works, Inc. . 1415 W, Argale, Jackson, Mick. 49002
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The twin block traction technique

William J. Clark
Kirkcaldy, Scotland.

Summary. The twin block traction technigue combines functional and traction systems to
achieve rapid comrection of arch relationships in Class || malocclusion. Improved facial balance
indicates rapid skeletal adaptation in severa Class |l skeletal malocclusions.

Twin blocks are uppar and lower bite blocks which interlock at an angle of 45 causing a
functional mandibular displacement. The concorde face bow combines extra-oral traction with
intermaxillary traction by means of a horizontal intermaxillary elastic from the lower appliance
to the facebow. If the patient fails to posture in the corrected occlusal position during the night
this is compensated for by increased intermaxillary traction force. Reversed twin blocks are
used for the treatment of selected Class |1l malocclusion.

Removable appliance technique

Active removable appliances use forces
within the appliance, as opposed to extra-
appliance muscular or functional Torces.
Separate upper and lower removable
appliances can only achieve significant cor-
rection of arch relationships if  they

incorporate  extra-oral or imtermaxillary
traction, or produce functional mandibular
displacement,

Extra-oral traction 15 wuwsed with

removable appliances for distal movement of
upper buceal segments but changes are slow
and depend on a favourable growth response
(McCallin, 1961).

Intermaxillary traction has been little
used in the treatment of class 11 malocelusion
with removable appliances mainly because
the upward component of force displaces the
lower appliance. Hotz (1960) used an expan-
sion plate with a guide plane to ease the
mandible forward in stages, and this was
reinforced by intermaxillary elastics worn at
night.

Schwarz (1956, 1966) designed removable
appliances which corrected arch relationships
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by postural intermaxiliary reaction and by
intermaxillary traction. The Schwarz double
plate attempted to combine the advantages of
the activator and the active plate. The double
plate produced excellent results but was not
generally accepted, possibly because it restric-
ted tongue space and jaw movement. Muller
(1962) described a modification of the double
plate which used wires to replace some of the
acrylic in order to reduce the bulk,

The twin block traction technique

Twin blocks are a development of Pierre
Robin's monobloc and the double plate of
Schwarz. Twin blocks consist of upper and
lower bite blocks which interlock at an angle
of 43° causing a functional mandibular
displacement to produce an intermaxillary
reaction (Fig. 1).

The concorde facebow combines extra-
oral traction with intermaxillary traction in
such a way that the application of force in the
lower arch is not restricted to the anchor
molars and the unfavourable upward com-
ponent of intermaxillary force is eliminated.
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Resumen

En el tratamiento de las maloclusiones clase II por retrognatisme mandibular & han utilizado gran
nimers de aparatos funcionales. El presente trabajo resume las principales caracteristicas e indicaciones
de uno de los Aparatos Funcionales mds utilizedo en Eunopa: & Aotivador de Andresen, Este estudio
reparts un caso de una maloclusidn Clase 1T Divisidn 1 tratado exitosaments con el Activador de Andresen.

Abstract

Authors have reviewead the principal characteristics of the most wtilized functional dispositive in
arthodontic in EBurope: Andresen Adtivator. Factors like construction of the appliance, state of growth,
direction of growth and necessity of cooperation determine the success of all functional appliances,
Inclusive the Andresen Actlvabor. The aim of this study was to examing & case with Class 11 Division 1
mialocclusion, which was treated with the Andresen Activator.

Key words: functional orthodontic, Activator

INTRODUCCION

Los aparatos funcionales constituyen herramientas terapéuticas capaces de modificar el esgueleto facial del paciente en
crecimiento. Sin embargo, estos dispositives ortopédicos también ejercen efectos ortoddncicos a nivel dentoatveclar, es por
el QUE SU SO QENEra Qrandes controversias. Partiends del hecho de que |& funcidn es inherente  todas 1as odlulas, téfioos y
Grganas, uno de los principales objetivos de los aparatos funcionales consiste en aprovechar el estimulo de |&s fuerzas

naturales y transmitirle & onas especifices del complejo crénea faclal{misculo v tefide deeo) & fin de generar los camblos
deseados.(1)

En &l tratamiento de las maloclusiones clase 11 por retrognatismeo mandibular se han utilizado un gran nbmero de aparatos
funcionales. Bl Activador es uno de los aparatos ploneros de la Ortopedia Funclonal. Foe utilizads originalmente por Andresen
en 1008(2), partiends de los conceptos propusdtes por Kingeley (1BB0)(3) quien introdujo el principio de adelantar la
mandibula en pacentes con retrognatisme mandibular, lo cual permitiria corregir la relackn sagital maxilar gin inclinar
anteriormente los incishvos inferiores., Sin embargo, no es sind hasta 1938, cuando Andresen s asocia con Haupl{4) y deciden
bautizar este aparato funcional con el nombre de Activador debido a su capacidad para activar las fuerzas musculares. Seghn
estos autores, el Activador Inicia una actividad refleja miotdtica con contracciones isométricas capaces de Inducir una
adaptacitn musculoesgueldtica que conlleva a un nuevo patrdn de cerre mandibular, Esta adaptacidn imvolucra a los condilos,
los cuales pare adaptarse al avance mandibular, crecen en direccidn posterasuperior a fin de mantener |2 integridad de las
estructuras de la articulackin temporemandibular(5). En la actualidad esta afirmackin es aceptada por diversos sutores, los
cuales establecen que esta sdaptacidn solo serd posible con una reducida apertura bucal durante la construccidn del
aparato]1,6,7). Sin embargo, otros autores sostienen que el mecanismo de accidn del activador, estd influenciado por las
propiedades viscoeldsticas del miscula v el sobreestiramiento de los tejidos Mandas, razdn por la cual recomiendan

FUENTE: www aceodontologica.com/ediciones 2007/ 4/indicaciones_efectos_terapeuticos_activador_andresen.asp
Fundacion Acts Ddontoldgica Venezolana
RIF: }-30675328-1 - ISSH: pD01-6365 - Caracas - Veneruela
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OrEmaI Article

Morphometric analysis of long-term dentoskeletal effects induced by
treatment with Balters bionator

Renato Bigliazzi*; Lorenzo Franchi®; André Pinheiro de Magalhaes Bertoz®;
James A. McMamara Jr¥; Kurt Faltin Jr*; Francisco Antonio Bertoz'

ABSTRACT

Objective: To evaluale the long-term effects of the standard (Class 1) Baliers blonator in growing
patients with Class |l malocclusion with mandibular retrusion by using morphometrcs (thin-plate
spline [TPS] analysis).

Materials and Methods: Twenty-three Class || patients (8 male, 15 female) were treated
consecutivaly with the Balters bionator (bdonator group). The sample was evaluated at TO, start of
treatrment T1, end of blonator therapy; and T2, long<temn obsenation (including fixed appliances).
Mean age at the start of treatment was 10 years 2 months (TO); at posttreatment, 12 years
3 months (T1); and at long-term follow-up, 18 years 2 months (T2). The control group consisted of
22 subjects (11 male, 11 female) with untreated Class || maleeciusion. Lateral cephalograms weare
analyzed at the three time points for all groups. TPS analysis evaluated statistical differences
(permutation tests) in the craniofacial shape and size between the blonakor and control groups.
Results: TPS analysis showed that treatment with the blonator is able 1o produce favorable
mandibular shape changes (forward and dowmvand displacement) that contribute significantly 1o
the comection of the Class || dentoskeletal imbalance. These results are maintained at a long-term
observation after completion of growth. The control group showed no statistically significant
differences in the correction of Class || malscclusion.

Condusions: This study suggests thal bionator treatment of Class || malocclusion produces
favorable results over the long term with a combination of skeletal and dentsalveclar shape
changes. (Angle Orthod. 201585:790-7948.)

KEY WORDS: Functicnal jaw orthopedcs; Class || malecclusion; Moerphometric analysis; Thin-

plate spline analysis
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INTRODUCTION

Functional jaw orthopedics (FJO) at the puberal
spurt followed by fixed appliances is a viable thera-
peutic option in patients with Class 1l malocclusion
associated with mandibular retrusion.” Among different
FJO available to treat Class || malocclusion, the
Baliers blonator s a poth-bome (passive) functional
appliance designed and introduced by Balters in the
1960s.2 The blonator moves the mandble antedorly so
that gver time a new postural position of the lower anch
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Electromyographic evaluation In children orthodontically treated for skeletal
Class Il malocclusion: Comparison of two treatment techniques
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ABSTRACT KEYWORDS
Objective: To compare the clinical efficacy of two technigues for fabricating a Bimler device by~ Clss twoskeketal
assessing the patient’s surface slectromyography (sEMG) activity at rest before treatment and six  Miocousion; SEMG TENS

months after treatment.

Methods: Twenty-four patients undergoing orthodontic treatment were enrolled in the study;
12 formed the test group and wore a Bimler device fabricated with a Myoprint impression using
neuromuscular orthodontic technique and 12 formed the control group and were treated by
traditional orthodontic technigue with a wax bite in protrusion. The “rest” sEMG of each patient was
recorded prior to treatment and six months after treatment.

Results: The neuromuscular-designed Bimler device was more comfortable and provided better
treatment results than the traditional Bimler device.

Conduslon: This study suggests that the patient group subjected to neuromuscular orthodontic
treatment had a treatment outcome with more relaxed masticatory muscles and better function

wersus the traditional orthodontic treatment.

Introduction

Class [ malocclusion represents the most common dys-
gnathia in Caucasian patients. This class is characterized
by a specific combination of dental, skeletal, and muscular
functional features that together constitute a well-defined
syndrome. From 1989 to 1994, the National Health and
Mutrition Survey [IT(NHANES III) studied almost 14,000
people from various ethnic groups, collecting pertinent
data about malocclusions in both children and adults in
the United States (US). According to data from NHANES
ITI, Class II is common in almost 11% of the US pop-
ulation and comprises at least 1/5 of all maloccusions
(https:/fwww.cdc.govinchs/nhanes/nhanes_products.
htm). Within ethnic subgroups, Class I is present in
10.1% of Cancasians, 11.8% of African-Americans, and
6.5% of Latin/Hispanic populations. These data also sug-
gest that a Class II skeletal pattern is the most common
skeletal disharmony in both children and adults [1,2].
Moreover, Class 11 division I malocclusion is present at
an incidence of 15-20% in the Caucasian population. This
malocclusion is characterized by molar disto-occlusion
and superior proalveolia. Skeletally, Class II generally

occurs because of a mandibular deficit: Class 11 division
I represents three-quarters of all orthodontic therapy
referrals, but almost two-thirds of such patients have a
normally positioned maxilla.

Dentoalvenlar malocdusions represent a functional eti-
ology and often have good therapeutic outcomes following
treatment that, depending on the dinical features, inchides
orthopedic functional devices and/or fixed multi-bracket
devices. Superior proabveclia is an acquired deviation of
dentoalveolar growth resulting from parafunctional habits
such as thumb-sucking, mouth breathing, and atypical
swallowing. Its onset is usually at 3-5 years of age, when
the shape of the maxilla is prone to simple alteration by
parafunction or, therapeutically, according to the prin-
cipals of the Moss functional matrix theory [3]. This
maloccdusion is of considerable orthodontic relevance
and is treated with removable andfor fived appliances. In
contrast, skeletal dysgnathia is of genetic origin, and the
functional imbalance that occurs secondarily appears to
be a physiological adjustment to this defect rather than
a cause [4-7]. In these patients, early treatment during
growth is necessary to correct dysgnathia and re-establish
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CASE REPORT A=

Severe Class 11 Division 1 malocclusion
in an adolescent patient, treated with a novel
sagittal-guidance Twin-block appliance

Peilun Li,* Jing Feng," Gang Shen,® and Ming Zhao"
.‘;kumykul'.  hetraa

Class |l maloociusion is a cha llenging anomaly in othodontic pradice. W ariou s types of functional appliances are
used to comedt Class |l skeletal and ocdusal disharmonies in growing patients, including the Twinblock We
used a modified sagital-guidance Twin-block appliance combined with a foed appliance and micoimplant
anchorage o treata 13-year-old Chinese boy with a severs skeletal Class || malocclusion and mandibular retro-
gnathia. Normal overjet and a Class | molar rela fonship were achieved because ofthe advancemsan tof mandib-
ular development, the restriction of maxillany growth, and denioaheeola r modifications in both the maxilla and the
mandible. Favarable skeletal, dental, and soft tissue relationships were accomplished after 24 months of treat-
ment. After 2 years of retention, the resuls remained stable . (AmJ Orthod Dentofacial Orthop 2016;150: 153-66)

lam 1 malocclusion is a challenging anomaly n

orthodontic practice. The development of this

malocdusion & due to mandibular retrognathia,
maxillary protrusion, or both. It has been reported that
retrusion of the mandible i the factor that most
commonty contributes to a Class 11 malocchision,'

Variows types of functional appliances [eg, activator,
bionator, Frinkel, and Herbst) are used for the comection
of Class 11 skeletal and ocdusal disharmonies in growing
patients. Cver recent decades, Twin-block appliances,
which were originally developed by Clark”™ in the late
1970, have increased in popularity.”

In this case report, we used a renovabed sagittal-
guidance Twin-block appliance (SGTB] combined
with a fioeed applianee and microimplant anchorage
for the treatment of a 1 3-year-old Chinese boy with a
severe skeletal Class 11 maloccdusion and mandibular
metrognathia.
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The SGTB comsists of a bonded maxillaty component
and a mandibular removable counterpart. The maxillary
component, which was bonded to the maxilla, has
ococlusal planes that cover the bilateral buccal dentition
and often has a screw expansioner incorporated pala-
tally. The mandibular piece, which i removable via
Adams clasps on the first premolars and the first molars
and ball clasps betwern the mandibular incisors for
metention, has occlusal planes that bilaterally cover
only the area of the premolars combined with a lingual
amyic pad that extends posteriorly. The angulation of
the interface between the upper and lower ococlusal
planes s AF. Two brackets ame embedded into the
buccal facade of the upper ocdusal planes and serve as
anchorage for the further placement of a maxillary par-
tial fioed apphiance.

The cephalometric analysis of Pancherz” showed that
the normal overjet and a Class 1 molar relationship were
achieved because of the advancement of mandibular
development, the restrickion of maxllary growth, and
dentoabvenlar moditications in both the maxdlla and
the mandible. Favorable skeletal, dental, and soft tissue
melationships were accomplished after 24 months treat-
ment After 2 years of retention, the stability of the treat-
ment was pronounced.

DIAGHOSIS AND ETIOLOGY

The patient was a 13-year-old Chinese boy with a
convex facial prohle, protrugve and everted fips, and a
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ORIGINAL ARTICLES

A functional orthopedic applianece system

W. J. Clark, B.B.5., B.0.0:
Kirkealdy, Scotland

THE QCCLUSAL INCLINED PLANE

The occlusal inclined plane 15 the fundamental func-
tonal mechanism of the notwral dentition. Cuspal in-
clined planes play an important part in defermining the
relationship of the teeth as they erupd into occlusion.

Occlusal forces transmitied through the dentition
provide a constant proprivceptive stimulus 10 influence
the rate of growth and the trabecular structure of the
supporting bone,

Fixed occlusal inclined plancs have been used to
aleer the distribution of occlusal forces in animal ex-
periments investigating the effects of functional man-
dibular displacement on mandibular growth and on
adaptive changes in the temporomandibular joint.'*

TWIN BLOCKS

Twin blocks are bite-blocks that effectively modify
the occlusal inclined plane to induce favorably directed
oeclusal forces by causing a functional mandibular dis-
placement (Fig. 1, A and B).

Upper and lower bite-blocks interlock at a 457 angle
and are designed for full-ime wear (o take advantage
of all functional forces applied (o the dentition meleding
the forces of mastication,

Wearing bite-blocks is rather like wearing dentures
and paticnts can eat comfortably with the appliances in
Flu.ua.

In comparison to other functional appliances, oc-
clusal inclined planes give greater freedom of move-
mient in anterior and lateral excursion and cause less
interference with normal function. The functional
mechanism is very similar o the matral dentition. An

93

uillitional mudivaling Tactor is that the appeoraece is
noticeably improved when twin blocks are filted and
the absence of lip, cheek, or tongue pads places no
restriction on normal function.

With twin blocks full functional correction of oc-
clusal relationships can be achieved in many cases with-
out the addition of any orthopedic or traction forces,

ORTHOPEDIC TRACTION

In cases in which the skeletal discrepancy is severe,
the addition of an orthopedic traction system o support
the action of occlusal inclined plunes provides & wver-
salile appliance technigue that is effective in the treat-
ment of 3 wide range of malocclusions.

The indications for treatment include maxillary pro-
trusion, mandihalar retrasion, and vertical growth dis-
crepancies.

A functional orthopedic approach eliminates the un-
certainty of treatment response that is sometimes as-
sociated with purcly functional techmiques. The tech-
nigque achicves r'.lpid correction of malocclusion even
in cases with severe malocclusions that are unfavorable
Tor conventional fixed or funcrional appllance therapy.

THE CONCORDE FACE-BOW

The twin block technique uses a new method of
applying intermaxillary traction. The Concorde face-
bow (Fig. 1, C) combines intermaxillary and extraoral
traction by the addition of a recurved labial hook to a
conventional face-bow. Intermaxillary traction is ap-
plied as a horizontal force from the labial hook to the
lower appliance, eliminating the unfavorable wpwand

1



ORIGINAL ARTICLE A=

Evaluation of cervical spine posture after
functional therapy with twin-block
appliances: A retrospective cohort study

Adeel Tahir Kamal and Mubassar Fida
Koracki Pakigor

Introduction: It has besen postulated that a change in cervical posture oocurs as a conseguence of forward re-
positioning of the mandible. Thersfore, the objective of this study was 1o compars the cervical spine posture be-
tween subjeds with and without functional appliance therapy. Methods: A refrogpective cohort study was
conducted with the use of pre- and post—functional therapy cephalograms of orthodontic patients. A tolal of
60 subjects was composed of 2 groups of 30 subjects each: those who underwent freatment with a twin-
block (TB) fundtional appliance and a conirol group seleded from the Bolion-Brush Growth Study. Thres
sagital and 7 cervical vertebral parameters were compared betwesan the groups. The Wilcoxon signed-rank
&5t was used to compare pre- and postunctional mean angular measurements. The Mann-Whitney U test
was used o compare the mean changes incearvical between the groups. Results: A significant dif-
ference existed between pre- and postiunctional SNB (P <0.001) and ANB (P <0001} angles, showing a
change in maxillomandibular relationship. Comparison of maan changes in angular measurements betwean
the 2 groups showed a significant difference (P = 0.032) in the sella-nasion to odomoid process angant (SN-
OPT) angle. The SMN-OPT angle predicied that the probability of developing an altered cervical posture with
the TB appliance is 2 .08 fimas greatar than without the TB appliance. Conclusions: SN-0OPT angle can predict
achange in skeletal relations hip s after treatment with the TB fundion al appliance. The TB causes the craniocer-
vical posture o be more upright Subjeats with reduced vertical dimensions have greater change in cervical

posture. (Am J Orthod Dentofacial Orthop 2019;155:656-61)

avaluable strategy to overcome deficent growth

of the mandible. In a gudy by Aslam et al,' Class
1 Division 1 malocclusion had a prevalence of 4 1% in pa-
tients who presented for orthodontic treatment. Marny of
these patients are growing, and numerous functional
appliances can be presoribed for the comection of skel-
etal relationships Funchional appliances alter the activ-
ity of various muscle groups that influencoe the function
and position of the mandible. This generates pressurne
from the stretch of musdes and sumounding soft tissues,
which i also known as “viscoelastic stretch, ™ The redi-
rection of forces produced by the appliance is

Funtrin'nal appliance treatment s considered to be
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tramsmitted to the underlying skeletal tissues and brings
about orthodontic and orthopedic changes,”

The twin block (TB] was introduced by Clark”™ in
1982, %ince then, ithas become the most prefemed func-
tional appliance.® This removable appliance owes its
increasing popularity to its uncomplicated design and
eaz of use.” It conssts of separate upper and lower
arylic units which position the mandible forward
through interlocking occlusal bite blocks. ™ The 2-
piece design (Fig 1) fadlitates sprech and mastication
and has proved to be associated with good patient
compliance~* Extensive research on the skeletal and
dental efferts of the TB* has shown varied results™"
The meason for thes inconsistencies could be the
ditficulty in beginming treatment at the maximum
growth spurt and wsing wnrmeliable reference ines
during cephalometric anabysis, ™'

The asocation between the maxillomandibular rela-
tionships, the cervical colomn, and head posture has
been imvestigated n the past.™'" As early as 19286,
Schwarz'” observed an assodation between the head
posture and the jaw position. The head posture i
claimed to be affected by the mode of breathing and



ORIGINAL ARTICLE

Treatment effects of the twin block appliance: A

cephalometric study

Christine M. Mills, DDS, MS,* and Kara J. McCulloch, DMD,®
Vincouver, Brinsh Columbio, Conada, ord Seaile, Washingion

A clinical study was undertaken to investigate the treatment effects of a modified Twin Block
appliance. Pretreatment and posttreatment cephalometric records of 28 consecutively treated
patients with Class || malocclusions were evaluated and compared with an age- and sex-matchad
sample of untreated Class |l confrol subjects. The treatment group was considered to have severs
skelstal Class Il malocclusions and was treated using only the Twin Block appliance. Results
indicated that mandibular growth in the treatment group was on average 4.2 mm greater than in the
contred group over the 14-month treatment period. In addition, some dentoalveolar effects in both
arches contributed to the overjet comection. Mo statistically significant incresss in the SN-
mandibular plane angle cccumed during treatment and, in general, the magnitede and direction of
the skeletal changes were found to be quite favorable. (Am J Orthod Dentofacial Orthop 1998;114:

15-24.)

Thr. purpose of this investigation was to
determine the treatment effects of the Twin Block
appliance and in particular to assess the extent to
which the Twin Block appliance stimulates mandib-
ular growth. This appliance, developed more than
20 vears ago by Dr. William I. Clark®™ in Scotland,
recently has gained popularity in North America.
Very little has been reported in the scientific litera-
ture, however, with regard to the efectiveness of this
widely used functional appliance.?

The most closely related study awvailable was
done by DeVincenzo,” who used an appliance sim-
ilar to the Twin Block. This appliance consisted of
maxillary and mandibular bite plates designed with a
vertical interface betwesn them. Both the DeVin-
cenzo and the Twin Block appliances are based on
the same principle as the protrusive functional ap-
pliances used on monkeys by McMNamara®™ and
others 0

Previous clinical studies of a variety of functional
appliances have indicated varying degrees of success
in achieving skeletal correction.”™ ™ Because of the
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high percentage of patients presenting with Class 1
mandibular deficiency problems, orthodontists still
are searching for the most effective means of stim-
ulating mandibular growth preferentially. Barring
surgical lengthening of the mandible to correct
mandibular retrognathia, functional appliances
seem to be the most direct approach to treatment of
a mandibular deficiency problem.

The purpose of the current study was to evaluate
cephalometrically the treatment effects of the Twin
Block appliance.

MATERIAL AND METHODS

The treatment group consisted of 28 consecutively
treated patients from the private practice of one of the
authors. The criteria for case selection were as fiollows:

(1) skeletal Class II malocclusion in which the es-
thetic appearance of the patient improved when
the mandible was postured forward;

{2) angle AMB of 5" or greater;

{3) full cusp Class 11 molar relationship on one side
and end to end Class II maolar relationship or
greater on the other side.

The active treatment group included 11 boys and 17
girls ranging in age from 7 years 3 months to 11 years 1
maonth at the start of treatment (T1). The mean age of the
treatment population was 9 years 1 month at T1.

The active treatment time with the Twin Block appli-
ance ranged from & to 15 months. Although all patients
were asked to wear their Twin Block appliances full-time,
A wide range existed in the compliance.

Records for a control group of 28 untreated persons
with Class IT malocclusions were obtained from the Bur-

15
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Systematic Review

The effectiveness of the Herbst appliance
for patients with Class Il malocclusion:
a meta-analysis

Xin Yang, Yafen Zhu, Hu Long, Yang Zhou, Fan Jian, Niansong Ye,
Meiya Gao and Wenli Lai

Department of Orthodontics, State Key Leboratory of Oral Diseases, West China Hospital of Stomatology, Sichuan
University, Chengdu, China

Correspondence toc Wenli Lai, Department of Orthodontics, State Key Laboratory of Oral Dizeases, West China Hospital of
Stomatology, Mo. 14, Section 3, Ren Min South Road, Chengduw, China. E-mail: wenlilaifscu.edu.cn

Summary

Objective: To systematicelly investigate review in literature the effects of the Harbst appliance for
patients with Class Il malocclusion patients.

Method: We performed & comprehensive literature survey on PubMed, Web of Science, Embasa,
CENTRAL, SIGLE, and ClinicalTrial.gov up to December 2014. The selection criteria: randomized
controlled trials or clinicel controlled trials; using any kind of Herbst appliances to correct Class I
division 1 maloecclusions; skeletal and/or dental changes evaluated through lateral cephalograms.
And the exclusion criteria: syndromic patients; individual case reports and series of cases; surgical
intervantions. Articla screening, data extraction, assessmeant of risk of bias, and evaluation of
avidence guality through GRADE were conducted independently by two well-trained orthodontic
doctors. Consensus was made wia group discussion of &ll authors whean there is inconsistent
information from the two. After that, sensitivity enalysis and subgroup analysis were performed to
evaluate the robustness of the meta-analysis.

Results: Twelve clinical controlled trials mest the above-mentioned criteria, and were included in
this analysis. All included studies heve eleven measures teken during both ective treatment effect
and long term effect periods, including four anguler ones [i.e., SMA, SNB, ANB, mandibular plane
angle} and seven linear ones (i.e. Co-Go, Co-Gn, ovarjet, overbite, molar relationship, A point-
OLp, Pg-OLp) during active treatment effect period were statistically pooled. Meta-analysis and
sensitivity analysis demonstrated that all these measures showed consistent results except for
SMA, ANB, and overbite. Subgroup analysis showed significant changes in SMA, overbite, and Pg-
OLp. Publication bies was detected in SMB, mandibular plane angle, and A point-OLp.
Conclusion: The Herbst appliance is effective for petients with Cless Il malocclusion in active
treatment peried. Especially, there are obvious chenges on dental discrepancy and skeletal changes
on Co-Gn. As to its long-term effects, more evidence is needed to draw conclusions.

Introeduction {2). Among all functional appliances for Class 11 malocclusion, the
Herbst appliance is one of the most commonly used one. It was
develuped by Emil Herbst in the early 19005 and reintrodoced by
Pancherz in the late 1970 (3). As a bilateral telescope anchored to

In patients with Class 1l malocclasion, large overjet and unfavorable
profile may lead to negative feelings of self-image and self-esteem
[1). Therefore, aesthetic improvement is a main treatment ohjective

R The: Asthor 2115, Published by Dxford Unfeersity Prass on behal of $he European Orfiodentic Bociety. Al rights rasarved.
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ORIGINAL ARTICLE

Effectiveness of incremental vs maximum
bite advancement during Herbst
appliance therapy in late adolescent and
young adult patients

Misa Gul Amuk,® Asli Baysal * Ramadan Coskun,® and Gokmen Kurt?
Kirysert, lemir, amd Istanbul, Turkey

Intreduction: The purpose of this rese arch was to compare the effecdts of Herbst app liance therapy using incre-
mental vs maximum advancement in late adolescent and young adult patients with Class 11 skeletal malocciu-
sion. Methods: Forty-two patients with skeletsl Class | malocclusion were treated with castsplint Herbst
appliances. The subjects were randomby allocated into 2 groups according to activation type: incremental
advancement (|A) and maximum advancemeant (MA). Initial forward movement in the 1A group was 4 o 5 mm
and was followed by subsequent bimonthly advancements of 2 mm. Single-step advancement was achieved
in the MA group until an edge-to-edge indsor relationship or an overcomected Class | molar relaionship was
obtained. Total treatment times were 97 = 1.1 months for the 1A group and 8.5 = 1.1 months for the MA
group. Dental, skelstal, and soft fssue measurements were performed on lateral cephalograms taken just
befors and at the end of the Herbst appliance therapy. Statistical significance was set at P = 0.05. Results:
All mandibular skeletal dimensions increased, and improvements of the sagitial maxilloman dibular parameters
ware found in both groups. Protrusion and proclination of the mandibular indsors were greater in the |A group
(85907 = 5.34%) compared with the MA group (82 047 = T .827). Other dentoahreolar changes in both groups
ware intrusion of the maillary first molars, and extrusion of the mandibular first molars and maadllary incisors.
The meniolabial sulcus was flatienad, soft issue convexity was reduced, and forward movementof mandibu lar
soft tissues was seen after Herbst therapy. Conclusions: Similar skeletal, dental, and soft tissue changes were
obtained in both groups afie rHe st therapy. Greater proclinaton and more protrusion of the mandib ular incisors
were found in the |A group. (Am J Orthod Dentofacial Orthop 20 19; 155:48-58)

condylar growth and glenoid foss remodeling changes
were observed after Herbst therapy in adults and adoles-
cents,” S0, Herbst therapy has become a popular method
forskeletal Qass1l treatment m young adults recenty,

in adults with Clazs 11 malooclusion and mandibular
retrograthism. The main goal of treatment for skel-
etal Class 11 patients is to obtain ~lengthening™ of the

I tis challenging to sohwe the anteroposterior problems

mardible.! The effects of functional appliances after
cessation of growth are questionable, but  similar
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The indication for adult Herbst treatment lies between
orthodontic camoutlage and orthognathic surgery in
termes of mandibular skeletal effect. ™"

There are 2 optionsfor the mode of adwanoement - in-
cremental activation and maximum actvation of the
appliance. According to reailts of animal studies, the
amount of initial acivation is important.”™ Rabie and
Al-Kalaly® stated that 4 mm of initial advancement
causes significantly more favorable new bone formation
on the condyle compared with a 2-mm initial activation.
The minimal threshold of activation for achieving
growth of the condye and remodeling of the glenoid
fossa was obtained atter 4 mm of inital adwancement.
Significant increases werne observed in the production
of type 11 collagen, which s the main component of
the cartilage of the mandibular conde™ On the



Eumpoas foumal of Orthodonsics 36 (200 4) 164172
doi1 L 9 g 3
Asbvance Ao pubication 24 April 201

€ The Author 2003, Published by Owfoed University Press on behalfl of e Furcpean Orihodondc Society.
Al rights peserved. For permissions, ples: smad: journal. permissionsEoug.com

Dentoskeletal effects of Twin Block and Herbst appliances in
patients with Class Il division 1 mandibular retrognathy

Ash Baysal andTancan Uysal
Departmant of Orthodontics, Faculty of Dentistry, lzmir Ketip Celebi University, Turkey

Correspondence to: Ash Baysal, izmir Katip Celebi Universitesi, Dishekimligi Fakiiltesi, Ortodonti A.D., 35640, Cigli,
lzmir, Turkey. E-mail: baysalasli @ hotmeil.com

SUMMARY

OBJECTIVE: The aim of this study is to evaluate dentoskelstal effects of Herbst and Twin Block {TB) appli-
ancea therapies in Skeletal Class Il malocclusion.

SUBJECTS AND METHODS: Herbst group consisted of 11 girls and 9 boys (mean age = 12.74+£1.43 years), TB
group comprised of 10 girls and 10 boys (mean age = 13.0+ 1.32 years), and control group included 9 girls
and 11 boys {mean age = 12.17 £ 1.47 years). Mean treatment/observation times were 15.81+5.96 months
for Herbst, 16.20+754 months for TB, and 15.58+3.13 months for control group. Pre-treatment {TO) and
post-treatment (T1) lateral cephalograms were traced using a modified Pancherz's cephalometric analy-
sis. Inter-group differences were avaluated with one-way analysis of variance, and intra-group differences
were assessed with paired samples f-test at the P< 0.05 lavel.

RESULTS: In control group, all sagittal and vertical skeletal measurements increased as a result of continu-
ing growth. However, skeletal discrepancy and overjet remained unchanged. After functional appliance ther
apy, greater increases were recorded inTE group for all mandibular skeletal measurements compared with
those in control group. Upper dental arch distalization and lower incisor protrusion were significant in Herbst
group, comparad with control. All face height measuremeants increased after functional appliance therapy.

IMPLICATIONS AND CONCLUSIONS: InTB group, the treatment effects were mainly due to mandibular skal-
etal changes. Both skeletal and dental changes contribute to Class Il correction with Harbst appliance ther-
apy. Herbst appliance may be especially usaful in Skeletal Class Il patients with maxillary dentoalveclar
protrusion and mandibular dentoalveolar retrusion, whereas TE appliance may be preferred for skeletal

mandibular retrognathy patients.

Introduction

Patient cooperation 15 one of the most important factors for
successful functional appliance treatment. Need for cooper-
ation 1s reduced with the use of fixed functional appliances.
The Herbst appliance has gained widespread acceptance
and 15 suggested to be the most effective appliance mn cor-
recting Class 11 malocclusions (Pancherz, 1997).

Although fixed functional appliances reduce the need for
patient cooperation, they are tooth-borne apphances. On the
other hand, removable functional appliances are more tissue
bome and they are more likely to produce skeletal changes
{Mills and McCulloch, 1998]).

Twin Block (TB) can be wom for 24 hours and takes
the advantage of all functional forces applied to dentition
(Clark, 1982, 2002). Because of its small size, patients
adopt 1t casily and speech disturbance 15 minimized {Mills
and MeCulloch, 1998).

The cast splint design 15 one of the most recent designs
of Herbst appliance {Pancherz, 2003). Treatment effects
of cast splint Herbst appliance (Ruf and Pancherz, 1998;
Hagg ef al., 2002; Weschler and Pancherz, 2005; Martin
and Pancherz, 2009) and TB appliance ([lling ef al., 1998;
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Lund and Sandler, 1998; Toth and Mcnamara, 1999; Bacett
et al., 2000; Mills and McCulloch, 2000; Trenouth, 2000)
were evaluated in adolescents.

Schaefer e al. (2004) compared the treatment effects of
TB and Herbst apphances. They found that molar relation-
ship and sagittal maxillomandibular discrepancy correction
were greater for TB appliance. O Brien ef al. (2003a) evalu-
ated the efficacy of Herbst and TB apphiances and reported
similar dental and skeletal effects. Because of high coop-
cration rates, they suggested that Herbst appliance could be
a good treatment alternative for treating adolescents with
Class 11 division 1 malocclusions (0" Brien et al., 2003a).
Neither of the studies included a control group to compare
the effects of the appliances with an untreated sample.

In the hterature, there scems to be a consensus on the
effectiveness of both appliances, but the lack of comparable
studies leaves questions regarding which appliance is more
effective. Thus, the aim of this prospective clinical study
15 to compare the dentoskeletal effects of TB and Herbst
appliances in patients with Class 11 division 1 mandibular
retrognathy. The study also includes an untreated control
sample to be compared with treatment groups.
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Tratamiento de la Clase Il mediante
el Forsus

Josg CHAQUES ASENSI

RESUMEN

EI Farsus (Farsue Fatigue Resistamn Devica™) ez un disposiiva def fipo de le bislas infemasilares que ha sido unlizsdo para (s comeccidn da la
Clasa il con componenis esqueldtico de grado moderedo y redacian oclusal modereds o greve. B Forsus representa un mecaniamo o de ol
calacscion y senciic manejo clinico, que no praciss fees de (sboralono mi requiare un allo grado de colsbovscion por parte del paciens, y gue
muesra una ilerancia aceptahle en pacieniss de diversss sdades. Fov bo tsndo, 88 un sparaty que presenta ciarias wanisis en ralacian con alros
dizafios o bislas infermaxiares. En & presents ariculo 5= dascniben sy disafe y colocacion, se anaiiran los sspachos relaifos a sus iNdicaciones
manefo ciinico, i 5 presentsn dos casos chmcos que Jusran (5 sscuencia lerapeunics y fos resuliacos ohienidos con esfe SP&rafo.

Palabras clave: Forsus. Trasmienio de fa Clese . Bislss intermaxiares.

Treatment of the Class Il with the Forsus appliance
J. Chagués Asensi

ABSTRACT

The Forsus i= 8 fived infermexilary sppliance that has been used for the comection of the Clazs Il with 5 limited skalatal componant and a modevste
to severe Class [ dantal malocciusion. The Forsue @ a fived sasy fo place snd sasy o hande device hat does nol need sny labaratory febricstion
procedurs, does noi requie patient conperation and is well folerated in panenis of differani sge groupe. Tharelore, is an aopliance thal shows cenain
edvaniagas in comparison with oihar similar devices. In the present article the sppiance design and placement sre describad, the sspects relative
to the indizations and oinical handling of the spplance are discussed snd iwo case reports ane presented in ondar to lustrale the Hespeutic sequance

emplioyed 535 well az the resuits obiained with the use of he Forsus. (Rev Esp Orod. 2011;41:233-45).

Comesponding author: José Chagues Asansi, jovaques @ jochaques.as
Key words: Forsus. Class N fresiment. infarmaxlary devices.

INTRODUCCION

La correccion de la Clase Il ha sido abordada en or-
todoncia mediante diversos procedimientos que incluyen
la aparatologia funcional, las bielas intermaxilares, el uso
de elasticos intermaxilares, las exfracciones dentarias o el
abordaje combinado de ortodoncia y cirugia ortognatica.
El uso de bielas intermaxilares tiene su precedents mas
relevante en el aparato de Herbst, reincorporado al arse-
nal terapéutico ortoddncico por Pancherz, Ruf y el grupo
de Giessen™ . Sin embargo, el aparato de Herbst en su

version clisica presenta algunas dificultades en la practica
clinica que pueden disuadir al ortodoncista de su uso ruti-
nario. Entre ellas cabe mencionar que se trata de una es-
tructura de gran rigidez que requiers un proceso de fabri-
cacion en el lboratorio v que necesita un ajusite muoy
preciso para su colocacidn. A ello hay gue afiadir que
cualquier fractura o descementado de alguna de las partes
exige una nueva fase de laboratorio tras desmontar toda o
buena parie de la estructura*™. Todo ello ha motivado
que en el curso de las dltimas décadas hayan aparecido
en el panorama ortodéncico diversas variantes de bielas
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