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RESUMO

AZEVEDO, Renato Azevedo. Efeito do refor¢o tedérico de anatomia na qualidade
escultura dental realizada por estudantes da Pré-Clinica. 2014. 64f. Tese
(Doutorado) — Programa de Pds-Graduagdo em Odontologia, Universidade Federal
de Pelotas, Pelotas.

O conhecimento da anatomia do dente tem grande importancia na pratica da
Odontologia, principalmente na reabilitacdo oral. Para que os dentes possam
preencher suas fungdes, torna-se necessario que a sua forma anatémica esteja
correta, ndo causando nenhum prejuizo a oclusao dentéaria. Esta pesquisa tem como
objetivos avaliar o conhecimento teorico e pratico de anatomia dental adquirido por
estudantes da Pré-Clinica, bem como comparar, apds realizacdo de um reforco
didatico-teérico de anatomia dental, a qualidade anatdbmica de restauracdes
realizadas por esses mesmos estudantes antes e depois da realizacdo desse
refor¢o. Para a avaliacdo do conhecimento tedrico, foi utilizado um questionario com
perguntas fechadas sobre anatomia dental. Para avaliagdo do efeito do reforco
didatico sobre as esculturas dentais, foram avaliados dois grupos de 15 estudantes
da Pré-Clinica, sendo que um dos grupos receberd aulas de reforco sobre anatomia
dental e o outro, ndo. A avaliacdo e a comparagdo entre os grupos foram feitas
através de um escore pré-estabelecido. As restauracfes foram realizadas em cera
sobre dentes artificiais da P-Oclusal. De posse dos resultados experimentais do
estudo, a comparacao entre os escores obtidos nas esculturas para os dois grupos
foi realizada através do teste ANOVA. O teste exato de Fisher foi utilizado para
comparacao das frequéncias de respostas corretas nos questionarios. Para todas as
analises foi considerado um a = 0,05. Foi utilizado o programa Stata 11 para a
andlise dos dados. A avaliagdo tedrica ndo revelou nenhuma diferenga significativa
(média = dp) entre G1 (8,51 + 0,66) e G2 (8,62 = 0,91) nas notas previamente
obtidos para este estudo (p = 0,725). Na avaliacdo de escultura dental, todos os
alunos do G1 demonstraram uma melhoria da qualidade das esculturas dentarias, e
s6 no dente 42 n&o houve diferenga significativa entre os grupos (p = 0,096). O
aprimoramento tedrico da anatomia dental promoveu uma melhora no desempenho
dos alunos em escultura dental de todos os dentes, mas néo resultou em melhoria
dos conhecimentos tedricos sobre a anatomia dental.

Palavras-chave: anatomia dental; escultura dental; conhecimento anatomico;
importancia da anatomia dental



ABSTRACT

AZEVEDO, Renato Azevedo. Effect of anatomy theoretical reinforcement in
dental sculpture quality performed by pre-clinical students. 2014. 64f. Tese
(Doutorado) — Programa de Pds-Graduagdo em Odontologia, Universidade Federal
de Pelotas, Pelotas.

Knowledge of tooth anatomy is of great importance in the practice of dentistry,
especially in oral rehabilitation. For the teeth to fulfill their functions, it is necessary
that their anatomic shape is correct. This research aimed to evaluate the theoretical
and practical knowledge of dental anatomy acquired by students of pre-clinical
course regarding quality of anatomical restorations performed by these students
before and after a didactic-theoretical reinforcement. For the evaluation of theoretical
knowledge, a questionnaire with closed questions about dental anatomy was used.
To evaluate the effect of didactic reinforcement on dental sculptures, two groups of
15 students from Pre-clinical were assessed. One group received tutoring on dental
anatomy and the other did not. The assessment and comparison between the groups
were made using a pre-determined score. The restorations were carried out in wax
on artificial teeth from P-Occlusal. With the experimental results of the study, the
comparison between the scores obtained on the sculptures for the two groups was
performed using ANOVA. The Fisher exact test was used to compare the
frequencies of correct answers in the questionnaires. For all analyzes was
considered an a = 0.05. Stata 11 program was used for the analysis of the data. The
theoretical evaluation revealed no significant difference (mean + SD) between G1
(8.51 £ 0.66) and G2 (8.62 + 0.91) in the notes previously obtained for this study (p =
0.725). In evaluating dental sculpture, all students of G1 showed an improvement in
the quality of dental sculptures, and only in the tooth 42 there was no significant
difference between groups (p = 0.096). The theoretical enhancement of dental
anatomy promoted an improvement in student performance in dental carving of all
teeth, but did not result in enhancing of knowledge about dental anatomy.

Key words: dental anatomy; dental sculpture; anatomical knowledge; importance of
dental anatomy
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1 INTRODUCAO

Propostas pedagdgicas voltadas a transformacdo do modelo clinico-
restaurador, incluindo a avaliacdo dos conhecimentos de anatomia dental e pontos
estratégicos da prética de escultura dental subsidiam o desenvolvimento de um
projeto  politico-pedagogico institucional voltado ao aperfeicoamento da
especialidade de Dentistica Restauradora e a consolidacdo de uma prética clinica
odontologica de exceléncia.

No ambito institucional, o desafio € propor um novo modelo pedagdgico no
qual se reconhece que o saber é construido e reconstruido cotidianamente através
da ligacdo de todos os assuntos tratados ao longo do curriculo, como uma rede de
conhecimento, em um processo onde todas as pessoas que participam da docéncia
estdo envolvidas. Com isso, valorizam-se 0s conhecimentos basicos, técnicos e a
experiéncia de cada aprendiz.

A importancia do processo de ensino-aprendizagem reside no fato de que
este se realiza por meio de um trabalho conjunto entre professor e estudantes, em
gue o docente traca os objetivos que quer alcancar, interagindo com os discentes,
fazendo-os participar das tarefas e atividades que Ihes permitam construir
significados cada vez mais proximos aos do contetdo do curriculo escolar. Assim, o
professor tem, simultaneamente, o papel de guia e mediador. (RUBINSTEIN,
NIDETZ, 2007).

Atualmente, diversas técnicas sdo utilizadas por profissionais do curso de
Odontologia, para restabelecer a anatomia perdida dos dentes. Entretanto, recuperar
a tdo valorizada estética do sorriso compreende varios procedimentos que péem a
prova o profissional, necessitando, além de conhecimentos técnico-cientificos acerca
dos compdsitos atuais, senso artistico, destreza e habilidade manual, a fim de
reproduzir todos os minuciosos detalhes anatdomicos, fundamentais para tornar as
restauragfes o mais natural possivel (RUBINSTEIN, NIDETZ, 2007).

Na busca de uma explicacdo racional para o belo ou para a logica da
natureza, os gregos descobriram e estabeleceram 0s conceitos de simetria,
equilibrio e harmonia como pontos-chave da beleza de um conjunto (RUFENACHT,
1998; MONDELLI, 2003).

Estética (do grego esthesia, snecibilidade ou sensacdo) € um ramo da

Filosofia que tem por objeto o estudo da natureza do belo e dos fundamentos da


http://pt.wikipedia.org/wiki/L%C3%ADngua_grega
http://pt.wikipedia.org/wiki/Beleza
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arte. Estuda o julgamento e a percepcao do que € considerado belo, a producao das
emocoOes pelos fendbmenos estéticos, bem como as diferentes formas de arte e da
técnica artistica; a ideia de obra de arte e de criacdo; a relacdo entre matérias e
formas nas artes. De forma geral, estética € um substantivo com necessidade de
adjetivacdo, que significa sensivel a beleza da arte da natureza (ABBAGNANO,
1966).

O senso estético do cirurgido-dentista € um requisito de grande relevancia,
que é aprimorado desde o inicio do curso de Odontologia e ao longo de sua vida
profissional. O conhecimento da anatomia dental tem grande importancia clinica em
Odontologia, principalmente na reabilitagéo oral, pois sem tal conhecimento torna-se
inviavel a pratica desta profissdo a qual tem como um dos objetivos mimetizar a
natureza dental danificada ou perdida.

Para que os dentes possam preencher suas fungdes, torna-se necessario
que a sua forma anatdbmica esteja correta, ndo causando nenhum prejuizo a oclusédo
dentéaria. E sabido que a anatomia dentaria ja esta constituida, mesmo antes de o
dente romper, na cavidade oral, e, nesse periodo, a articulacdo temporomandibular
esta em plena fase de desenvolvimento, adaptando-se, portanto, & anatomia dos
dentes e a disposicdo dos mesmos nos arcos dentarios (FARACO, 1965).

A disciplina de Escultura Dental tem desempenhado um papel importante na
formacdo do estudante de Odontologia, ou seja, a mesma desenvolve e treina a
habilidade manual do estudante, preparando o0 mesmo para outras disciplinas em
que essa habilidade é necessaria (CANTISANO, 1987).

Um estudante de Odontologia deve desenvolver a percepcao de analisar a
forma, o volume e a funcdo de cada dente, sendo capaz de restabelecer e corrigir
tanto a beleza estética como a fisiologia completa do sistema estomatognatico em
seus pacientes (CANTISANO, 1987).

Aléem do conhecimento cientifico, o graduando deve ter habilidade manual
para o desenvolvimento dos trabalhos que envolvem a aplicagdo pratica desses
conhecimentos (SANTOS-JUNIOR, FICHMAN, 2000).

Nesse contexto, a importancia da disciplina de Escultura Dental vem sendo
discutida em varios paises, como por exemplo, na india, onde Baskar (2004)
afirmava que nédo existia necessidade dessa disciplina no curriculo, fazendo uma
comparacdo com médicos-cirurgides que ndo executam esculturas de 6rgdos como

0Ss0s, estdmago e figado.


http://pt.wikipedia.org/wiki/Arte
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Por outro lado, no mesmo pais, Sivapathasundharam (2008) apresenta um
pensamento contrario ao autor anterior, atestando ser importante o estudo da
escultura da coroa dental e, ainda, especificando que a escultura da porcéo radicular
seria importante apenas para um grupo especifico de cirurgides-dentistas
(SIVAPATHASUNDHARAM, 2008).

Sob o ponto de vista curricular, este estudo proporciona a discusséo sobre a
melhor disposicdo da disciplina de escultura dental no curriculo do curso de
Odontologia da Universidade Federal de Pelotas (UFPel). Outro aspecto, sob o
ponto de vista curricular, é a possibilidade da inser¢do dessa disciplina no programa
de P6s-Graduacao em Odontologia, area de concentracdo em Dentistica, da referida
instituicao.

Sabe-se que o0s dentes estdo divididos em grupos dentarios que se
identificam por determinados caracteres anatomicos, destinados a diferentes
funcdes. Caso a funcdo ndo estivesse intimamente ligada a forma dental, nao
haveria justificativa para cada grupo dentario apresentar formas anatébmicas proprias
(FARACO et al., 1963).

Uma boa escultura do ponto de contato ndo permite que os dentes possam
mudar de posicdo nos arcos dentarios, mantendo um equilibrio oclusal, além de
impedir a penetracdo de particulas de alimentos nos espacos interdentarios e
evitando trauma aos tecidos periodontais. Arestas, fossulas, cuspides e sulcos com
seus planos inclinados permitem a adaptacdo dos dentes antagonistas durante o ato
da mastigacdo, ficando entre eles pequenos espacos por onde particulas de
alimentos podem atravessar (FARACO et al., 1963).

A correta reconstru¢cdo da anatomia dental deve ser um dos principais
objetivos dos tratamentos restauradores. A restauracdo da forma e da funcédo dos
dentes permite apropriado funcionamento da articulagdo temporomandibular (ATM),
resultando na melhora da saude e da qualidade de vida dos pacientes. Isso,
adicionalmente, facilita a mastigagdo e a higiene oral, preservando a fisiologia
periodontal das restauracdes (KISSOV et al., 2008; YU et al., 2008).

Quando a reproducao do contorno bucal é alterada por uma restauracgéao,
frequentemente esta associada a uma impericia estética e, de um modo geral, a um
dano aos tecidos periodontais. Sabe-se que o correto contorno das restauracdes é
essencial para a saude periodontal (MATTHEWS, TABESH, 2004; BROADBENT et
al., 2006).
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O método geométrico que da ao aluno, no aprendizado da prética de
escultura dental, a visdo espacial do dente a ser esculpido, € um método
consagrado. Um estudo conduzido em 2007 concluiu que o referido método, como
auxiliar no ensino da escultura dental, possibilita melhores resultados, favorecendo o
aprendizado da técnica, assim como a reproducdo da anatomia dental.

Dessa forma, com o treinamento manual e a percep¢cdo de detalhes
anatdbmicos dos dentes que € exigida dos estudantes, melhora-se a percepcéo de
proporcao entre esses elementos. Estudantes com maiores habilidades iniciais tém
melhor aproveitamento do método, conseguindo resultados finais superiores aos
daqueles menos habilidosos, porém, mesmo esses menos habilidosos conseguem
atingir formas satisfatérias (BODI et al., 2007).

Também, foi constatado que o uso de macromodelos adotados no método
geométrico pode facilitar a aprendizagem de escultura dental, isso ocorrendo,
porque os estudantes tém uma melhor visualizacdo das caracteristicas morfolégicas
dos dentes bem como da ocluséo. Através do uso de macromodelos, os estudantes
conseguem esculpir dentes permanentes em cera com maior facilidade (SIESSERE
et al., 2005).

Um estudo recente mostra existir uma grande proporcao de literatura
assistida por computador (Computer-Assisted learning (CAL), a qual tem sido
recomendada com énfase a area de ensino da anatomia dental (ROSENBERG et
al., 2003).

Alguns programas de computador tém sido utilizados para o aprendizado da
escultura dental, tais como, o Tooth Morphology, que € um programa de
aprendizado assistido por computador e desenhado para ensinar a morfologia da
denticdo adulta. Esse programa foi testado na Virginia Commonweath University
(VCU), como instrumento de ensino com a finalidade de ensinar anatomia dental
para estudantes de primeiro ano da mesma maneira que o ensino tradicional.

O resultado do estudo foi surpreendente, pois 0s autores observaram que
ndo ha diferencas estatisticas entre as duas maneiras de ensinar anatomia dental.
Porém, o estudo também deixa claro que o programa de computador Tooth
Morphology ndo substitui a maneira convencional de ensino, apesar de poder ser
utilizado como uma excelente ferramenta para o referido processo (BOGACKI et al.,
2004).
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Contudo, acredita-se que 0s conhecimentos e treinamentos obtidos na
disciplina, através do método geométrico, preparam o0 estudante para um
desempenho profissional mais consciente e eficiente, restabelecendo forma e funcéo
dos dentes, isolados ou em grupos, obtendo uma boa fisiologia mastigatoria,
harmonia e estética entre as arcadas (SANTOS-JUNIOR, FICHMAN, 2000).

Um estudo conduzido por Killistoff et al (2013), utilizou 36 estudantes
formandos. Cada estudante esculpiu trés dentes primeiros molares inferiores. O
primeiro dente foi esculpido sem instrucéo prévia, o segundo com instrucao passo-a-
passo tedrica e pratica juntamente com o professor, e o terceiro foi esculpido sem a
presenca dos professores apoés instrucdo passo-a-passo e com tempo ilimitado,
sendo que os grupos eram formados pelos mesmos alunos e o dente esculpido foi
sempre o0 mesmo. Os resultados deste trabalho mostraram uma melhora
significativa da qualidade das esculturas dentais apds o ensino pratico passo-a-
passo de escultura dental, mostrando que este reforco pode ter importancia durante
a formacéao do Cirurgido-Ddentista.

Na Faculdade de Odontologia da UFPel, a anatomia dental é ministrada
junto com a Disciplina de Anatomia da Cabeca e Pescoco e, por essa razao,
apresenta um conteddo extremamente extenso. Este estudo também pretende
investigar o quanto de conhecimento, do conteddo ministrado nessa disciplina, é
perdido, até que os estudantes ingressem nas atividades pré-clinicas, e o quanto

dele pode ser readquirido com aulas de reforco.

Objetivo Geral

A partir das perspectivas descritas na introducdo, o objetivo desta pesquisa
foi analisar a influéncia do reforco tedrico na qualidade da anatomia da escultura
dental, previamente ao ingresso dos estudantes nas disciplinas clinicas, na

qualidade anatbmica das restauragdes realizadas pelos estudantes de pré-clinica.
Hipoteses
1) O reforco didatico de Anatomia dental, antes do ingresso nas disciplinas

clinicas de Dentistica Restauradora, influenciaria positivamente na qualidade

anatdmica das restauracfes dentarias;
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2) Nao haveria diferenca na percepc¢éo dos detalhes anatdmicos nos grupos
dentérios superiores e inferiores esculpidos apds a realizacdo das aulas de reforco

de conteldo de escultura dental.



2 MATERIAL E METODO

Todos os 48 alunos do curso de Odontologia da UFPel do 4° semestre (Pré-
Clinica) foram convidados para participar da pesquisa. Destes 30 alunos aceitaram
participar de forma voluntaria do estudo. Esses estudantes foram distribuidos de
forma aleatéria por sorteio em dois grupos, sendo cada um com numero de 15
estudantes.

Grupo 1 - (G1l): Estudantes que tiveram aulas de escultura dental na
disciplina de Anatomia da Cabeca e Pescoc¢o (Anatomia Il) e que tiveram novamente
um reforco didatico através de aulas tedricas de escultura dental, antes do seu
ingresso nas disciplinas clinicas de Dentistica Restauradora.

Essas aulas foram ministradas por professor da prépria disciplina de
Anatomia da Cabeca e Pesco¢co. Em uma aula de trés horas, com um intervalo de
quinze minutos de aula tedrica, foram revistos os seguintes contetdos: no¢des dos
caracteres gerais dos grupos, grupo dos incisivos e grupo dos molares. Nas aulas
dos grupos dentarios, foram estudadas todas as caracteristicas anatbmicas
pertinentes a cada grupo, tais como: acidentes, convergéncias, tamanho e outras
diferencas anatémicas.

Grupo 2 - (G2): Estudantes que tiveram aulas de escultura dental na
disciplina de Anatomia da Cabeca e Pescoco (Anatomia Il) e que néo tiveram aulas
tedricas de reciclagem de escultura dental antes do ingresso nas disciplinas clinicas

de Dentistica Restauradora.
Avaliacdo do conhecimento teérico dos estudantes

Para ambos os grupos foi aplicado um questionario de perguntas fechadas
sobre o conhecimento basico de Anatomia Dental com a intencdo de mencionar a
perda desse conhecimento e o ganho do mesmo, sendo que, para o grupo G1, o
questionario foi aplicado apds aulas didaticas de refor¢co sobre Anatomia Dental.

Avaliacao da escultura dental

Foi confeccionados blocos de gesso pedra Herodent (Vigodent — Rio de

Janeiro, RJ, Brasil), usando uma moldura de silicone (Prodent — Porto Alegre, RS,
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Brasil) e nesses blocos foram fixados dentes do fabricante P-Oclusal (P-
Oclusal Prod. Odont. Ltda., S&o Paulo, Brasil) que foram restaurados pelos
estudantes dos grupos G1 e G2 previamente selecionados.

Foram propostos dois conjuntos de elementos dentarios: o primeiro conjunto
que foi restaurado estava composto dos dentes 12 e 42 (anteriores, superior e
inferior, respectivamente), ambos apresentando classe IV distal (Black, 1008). Um
segundo conjunto fora composto de dentes posteriores, superior e inferior: o dente
16 com cavidade tipo classe Il OM (Black, 1008) e o dente 47 com cavidade tipo
Classe Il MOD (Black, 1008). Para a escultura de todos os dentes foi utilizado cera

07 vermelha (Technew — RJ- Brasil).

Figura 1. Moldeira de silicone usada para fazer bloco de gesso
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Figura 2. Conjunto de dentes com cavidades inseridos no bloco de gesso

As esculturas de ambos os grupos (G1 e G2) foram avaliadas por um unico
professor da disciplina de Anatomia da Cabeca e Pescoco da UFPel. Previamente a
avaliacdo das esculturas, esse avaliador passou por um processo de treinamento e
calibracdo, onde a concordancia intraexaminador foi aferida através da estatistica
Kappa, sendo considerado satisfatorio um valor igual ou superior a 0,6.

Para evitar qualquer tipo de influéncia, os modelos foram numerados, e essa
numeracgéo nao foi revelada ao examinador. Este n&o tinha conhecimento de que
grupo pertenciam cada um dos dentes que estava sendo avaliado. Ao término do
trabalho, o grupo G2 também foi contemplado com as mesmas trés horas de aulas
tedricas ministradas ao grupo G1.

Para cada grupo (G1 e G2), a avaliacado foi feita de acordo com critérios e

escores pré-estabelecidos, conforme demonstrado abaixo.

Primeiro molar superior direito - 16 (morfologia-pontuacéo de 0 a 10)

e NUumero de cuspides (1,0 ponto): foram avaliados com 1,0 ponto, os
dentes esculpidos pelos estudantes com o namero correto de cuspides
(ou seja, quatro cuspides). Dentes com outro numero de cuspides néo
foram pontuados.

e Tamanho das cuspides (1,0 ponto): o tamanho das cuspides seguiu a
seguinte ordem decrescente para receber a pontuacdo maxima desta
variavel: mésio-lingual, mésio-vestibular, disto-vestibular, disto-lingual.

Fora dessa ordem, a pontuacéao foi zero.
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e Sulco principal (2,0 pontos): para cada sulco principal foi considerado
1,0 ponto, totalizando 2,0 pontos. Os sulcos principais considerados
serdo: mésio- ocluso -vestibular e disto-lingual.

e Cristas marginais (1,0 pontos): para cristas marginais (mesial) foi
considerado o valor de 1,0 ponto, a partir da avaliacdo da presenca de
cada crista, 0,5 pontos, e forma anatomica, 0,5 pontos.

e Fossulas (3,0 pontos): para as fossulas mesial, distal e central, foi
concedido o valor de 1,0 ponto para cada féssula. Dentes que né&o
apresentaram as féssulas definidas, ndo tiveram pontuagdo neste critério.

e Convergéncia das faces proximais (1,0 ponto): foi considerada a
convergéncia da faces proximais envolvida na restauragcdo, bem como
sua convexidade. Para este item, foi pontuado 0,5 para convergéncia e
0,5 para convexidade.

e Ponte de esmalte (1,0 ponto): foi considerada a presenca ou nao da
ponte de esmalte, o escore de 0,5 e a conformacédo da mesma, o valor de
0,5.

Figura 3. Primeiro molar superior direito - 16 Classe Il de Black, OM, com envolvimento do sulco
palatino, Ref. P-Oclusal: 08D1610

Segundo molar inferior direito - 47 (morfologia-pontuacgéo de 0 a 10)

e Numero de cuspides (1,0 ponto): foi considerados com 1,0 ponto, 0s
estudantes que esculpiram este dente com o numero correto de cuspides

(4), os demais nao tiveram pontuacao.
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e Tamanho das cuspides (1,0 ponto): o tamanho das cuspides teve a
seguinte ordem decrescente para receber a pontuacdo total desta
variavel. mésio-vestibular, mésio-lingual, disto-vestibular e disto-lingual.
Fora dessa ordem, a pontuacao foi zero.

e Sulco principal (2,0 pontos): para cada sulco principal, foi concedido o
valor de 1,0, sendo considerados 0s seguintes sulcos principais: mésio-
distal e vestibulo-lingual.

e Cristas marginais (2,0 pontos): para cada uma das cristas marginais
(mesial e distal) foi considerado até (1,0) ponto, levando em consideracao
sua presencga, 0,5 e forma anatémica, 0,5.

e FoOssulas (1,5 pontos): para cada fossula foi pontuado 0,5, sendo
consideradas as seguintes fossulas: mesial, central e distal. Dentes que
nao apresentaram alguma das féssulas definidas, deixaram de pontuar
para a referida fossula.

e Convergéncia e convexidade das faces proximais (2,5 pontos): foi
considerada a convergéncia das faces proximais envolvidas nha
restauracdo (1,0), bem como sua convexidade (0,25). Para este item, foi

pontuado com escore 1,25 pontos para cada face.

Figura 4. Segundo molar inferior direito — 47 — Classe 1l de Black, MOD, com envolvimento da fossula
vestibular, Ref. P-Oclusal: 08D4702

Incisivo lateral superior direito — 12 (morfologia-pontuacao de 0 a 10)

e Cristas marginais (2,5 pontos): foi avaliada a presenca e a forma da
crista marginal, sendo 1,25 pontos concedidos para cada item.
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e Fossa lingual (2,5 pontos): foi avaliada a presenca e a forma da fossa
lingual, sendo concedidos 1,25 pontos para cada item.

e Inclinagcdo da borda incisal (2,5 pontos): foi avaliada a inclinacéo
correta da borda (ou seja, para distal). A auséncia dessa inclinacdo nao
foi pontuada.

e Convergéncia das faces livres elou proximais (2,5 pontos): foi
considerada a convergéncia das faces livres e proximais envolvidas na
restauracdo, bem como suas convexidades. Para este item, foi pontuado

1,25 pontos para cada face.

Figura 5. Incisivo lateral superior direito — 12 — Classe IV de Black, distal, Ref. P-oclusal: 08D1202

Incisivo lateral inferior direito — 42 (morfologia-pontuacéo de 0 a 10)

e Cristas marginais (2,5 pontos): foi avaliada a presenca e a forma da
crista marginal, sendo 1,25 pontos para cada item.

e Fossa lingual (2,5 pontos): foi avaliada a presenca e a forma da fossa
lingual, sendo 1,25 pontos para cada item.

e Inclinacdo da borda incisal (2,5 pontos): foi avaliada a inclinacéo
correta da borda (ou seja, para distal). A auséncia dessa inclinacdo nao
foi pontuada.

e Convergéncia das faces livres e/ou proximais (2,5 pontos): foi

considerada a convergéncia das faces livres e proximais envolvidas na
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restauragdo bem como suas convexidades. Para este item, foi pontuado

1,25 pontos para cada face.

Figura 6. Incisivo lateral esquerdo - 42 - Classe IV de Black, distal, Ref. P-oclusal: 08D3203

Através dos escores obtidos da avaliacdo, foi realizada a comparacao das

restauragdes realizadas pelos dois grupos: G1 e G2.

Anélise estatistica

De posse dos resultados experimentais deste estudo a comparacéo entre 0os
escores obtidos nas esculturas para os dois grupos foi realizada através do teste
ANOVA. O teste exato de Fisher foi utilizado para comparacédo das frequéncias de
respostas corretas nos questionarios. Para todas as andlises foi considerado um a =
0,05. Os voluntérios foram considerados como unidades experimentais. Foi utilizado

0 programa Stata 11 para a analise dos dados.



3 RESULTADOS E DISCUSSAO

Dos 48 alunos matriculados no quarto semestre do Curso de Odontologia da
Faculdade de Odontologia de Pelotas (UFPel), 29 (61,9%) participaram da pesquisa,
sendo 14 no grupo 1 (com reforgo) e 15 no grupo 2 (sem reforgo).

A comparacdo das notas obtidas pelos dois grupos na disciplina de
Anatomia da Cabeca e Pescoco foi realizada através de Analise de Variancia
(ANOVA). Essa analise revelou que ndao houve diferenca significativa (p=0,725)
entre o grupo que recebeu o refor¢co (Média 8,51; DP 0,66) e o grupo sem reforgo
(Média 8,62; DP 0,91), nas notas obtidas previamente a realizacdo desta
pesquisa.

Na Tabela 1 é demonstrada a média e desvios-padrédo (DP) das avaliacdes
das esculturas realizadas pelos grupos 1 e 2 para os diferentes dentes e total. Em
todos os dentes o valor de p<0,001 demonstrando que houve melhora na qualidade
da escultura do grupo 1, sendo que somente para o dente 42 (p=0,096) ndo houve

diferenca significativa entre os grupos.

Tabela 1. Média e desvios-padrdo (DP) das avaliacbes das esculturas realizadas
pelos grupos G1 (com refor¢co) e G2 (sem reforgo) para os diferentes
dentes e total. Analise de Variancia (ANOVA).

Dente* Gl G2 Valor de p
Média (DP) Média (DP)
12 7,14 (2,52) 5,23 (2,37) 0,044
16 5,71 (2,19) 3,50 (2,17) 0,011
42 6,96 (2,72) 5,20 (2,78) 0,096
a7 7,48 (2,03) 5,25 (2,15) 0,008
Total 6,83 (2,41) 4,80 (2,44) <0,001

* Nao houve diferengas estatisticamente significantes entre as médias obtidas para o fator dente

A Tabela 2 apresenta o resultado da prova tedrica aplicada para ambos
0S grupos. Apesar de ter sido observado um maior escore no grupo 1, a diferenga
entre as médias gerais obtidas pelos grupos nédo foi significante (p=0,084). A
analise acertos obtidos por questdo também ndo encontrou diferencas entre os
grupos.

Ainda foi testada a correlacdo entre as notas obtidas na avaliacéo pratica na
disciplina de Anatomia da Cabeca e Pescoc¢o, durante a graduacao, e as notas

obtidas nas esculturas dentarias realizadas no estudo. O coeficiente de correlacéo
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de Pearson mostrou correlacao forte (r =0,87) entre as notas sendo estatisticamente

significante (p=0,033).

Tabela 2. Numero de respostas corretas por questdo e média final da avaliacdo

tedrica nos grupos G1 (n=14) e G2 (n=15). Teste exato de Fisher e
Andlise de Variancia (ANOVA).

Questéo Topico G1 G2 Valor de p
n (%) n (%)
1 Inclinagéo do bordo 14 (100,0) 11 (73,3) 0,100*
incisal
2 Pré-molar com 12 (85,7) 8 (53,3) 0,109*
grande
desproporc¢éo entre
as cuspides
3 Presenca do 11 (78,6) 12 (80,0) 1,000*
tubérculo de
Carabelle
4 Fossa lingual mais 13 (92,9) 10 (66,7) 0,169*
escavada nos
Incisivos
5 Maior frequéncia de 11 (78,6) 8 (53,3) 0,245*
ponte de esmalte
6 Dentes com cinco 14 (100,0) 15 (100,0) -
|6bulos
7 Maior frequéncia do 2 (14,3) 3 (20,0) 1.000*
forame cego
8 Numero e volume de 10 (71,4) 5(33,3) 0,066*
raizes do 1° pré-
molar superior
9 Forma do sulco 10 (71,4) 14 (93,3) 0,169*
principal
10 Maior cuspide do 4 (28,6) 7 (46,7) 0,450*
primeiro molar
inferior
Nota Final** 7,21 (1,12)** 6,2 (1,82)** 0,084**

* Teste exato de Fisher
** Andlise de Variancia com média final e desvio padréo (DP) por grupo.

O estudo da Anatomia, associado as técnicas de escultura dental, sao

extremamente

importantes para a formacdo do estudante de Odontologia

(EUGENIO, 1995). Alguns métodos tém sido desenvolvidos como uma forma

alternativa de incrementar seu ensino, tais como programas graficos de computador

(Tooth Morphology), que auxiliam na visédo tridimensional da anatomia dental (PAO

YC, Reinhardt ;1984) . Estes métodos tém se mostrado importantes para motivar e
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ensinar os alunos de Odontologia. Estudos mostram que estes programas podem
substituir aulas tedricas tradicionais no aprendizado de Anatomia Dental. No entanto,
nao substituem a prética de escultura dental (BOGACKI, 2004).

Apenas estudar a teoria da anatomia dental ndo é suficiente para os
estudantes conhecerem pormenorizadamente a Anatomia de cada dente. Além do
estudo de dentes naturais, macro modelos feitos de gesso ou resinas e modelos de
arcos dentarios ajudam a compreender os aspectos anatdémicos que devem ser
ensinados. A escultura em cera em dentes naturais ou macro dentes também séo
meios valiosos para o ensino e aprendizagem de Anatomia Dental, além de
desenvolver capacidade psicomotora (MADEIRA, 2000).

Neste trabalho ficou demonstrado que aulas de reforco mais proximas das
disciplinas profissionalizantes podem exercer um papel importante para o ensino,
levando em consideracao a recuperacdo do contetdo perdido. Este fato pode ser
notado na confeccdo das esculturas dentais, levando em consideracdo que houve
um melhor desempenho no grupo que recebeu reforco.

Se compararmos 0 nosso estudo com o realizado por Killistoff et al (2013),
pode-se observar que, embora existam diferencas metodolégicas, o sistema de
avaliacdo usado foi a partir de um escore muito semelhante entre os estudos. No
presente trabalho realizamos uma comparacao entre dois grupos, sendo que um dos
grupos recebeu reforco didatico tedrico e outro ndo, enquanto que no estudo
supracitado foi feito uma comparacdo entre trés tempos, sendo 0 primeiro sem
qualquer tipo de intervencéo, o segundo recebendo orientacdo passo-a-passo e, 0
terceiro, apds o recebimento desta instrucdo, porém sem supervisdo. A semelhanca
de resultados entre os dois estudos permite pensar que o refor¢o didatico implica em
melhora no desempenho da prética de escultura dental.

Se compararmos o referido estudo com o realizado por Killistoff et al (2013),
pode-se observar que, embora existam diferencas metodolégicas, o sistema de
avaliacdo usado foi a partir de um escore muito semelhante entre os estudos. No
presente trabalho realizamos uma comparacao entre dois grupos, sendo que um dos
grupos recebeu reforco didatico tedrico e outro ndo, enquanto que no estudo
supracitado foi feito uma comparacdo entre trés tempos, sendo 0 primeiro sem
qualquer tipo de intervencdo, o segundo recebendo orientagdo passo-a-passo e, 0

terceiro, apds o recebimento desta instrugédo, porém sem supervisdo. A semelhanca
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de resultados entre os dois estudos permite pensar que o refor¢o didatico implica em
melhora no desempenho da prética de escultura dental.

Isso é corroborado por um estudo que mostra que alunos de um curso de
Odontologia que se submeteram a um Teste de Habilidade Perceptual usando lapis
e papel, onde foram desenhados cortes de seccao transversais de dentes, também
desenvolveram modelos mentais espaciais da estrutura em 3-D dos dentes (COY, et
al., 2003; GANSKY et al., 2004). Com isso estes alunos melhoram a sua capacidade
de manter e manipular mentalmente representacdes das estruturas dentais,
aumentando a sua capacidade visualizar novas transformagfes espaciais em
intervencdes nesses dentes (HEGARTY, 2009).

Modelos semelhantes sdo usados nas aulas de Anatomia da Cabeca e
Pescoco da Faculdade onde foi realizado o presente estudo. O método geométrico,
através de desenhos e macro modelos é um método consagrado que da visao
espacial ao aluno no aprendizado da préatica de escultura dental. Em 2007 um
estudo concluiu que o referido método, como auxiliar no ensino da escultura dental,
possibilita melhores resultados, favorecendo o aprendizado e a reproducdo da
anatomia dental, melhorando a percepc¢éao dos detalhes anatdbmicos dos dentes e a
percepcao de proporcéo entre esses elementos (SIESSERE et al., 2005; BODI et al.,
2007).

LIBANEO (1998) no descarta a aula tedrica e a considera, “no conjunto das
formas didaticas”, como um meio de mobilizar e estimular o aluno e na combinagao
com outros procedimentos didaticos.

Esses fatores citados podem explicar porque s6 se tenha observado
diferenca estatiscamente significativa na parte de escultura. Com o reforgo teérico os
alunos que ja haviam cursado a disciplina de Anatomia da Cabeca e Pescoco
fortaleceram o modelo espacial ja criado durante o curso. O mesmo nao aconteceu
na parte tedrica. Apesar de ter havido diferenca do escore, esta ndo representou
significado estatistico. Este fato pode ser explicado de duas formas. Por um lado, é
possivel que o ato de executar na pratica de escultura os enunciados teoricos ja
estudados tenha reavivado estes saberes nos dois grupos, representando uma
melhora na avaliacéo tedrica de todos os alunos. Por outro lado, 0 que talvez seja
uma limitacéo deste estrudo, seja o fato de que o tamanho da amostra pode néo ter
sido suficiente para detectar a diferenga encontrada como significativa (baixo poder

estatistico), visto que ndo houve calculo de n para investigacdo deste desfecho.
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Nesta perspectiva, novos estudos devem ser feitos, em diferentes estagios do curso
de Odontologia, com amostras de maior tamanho que busquem complementar os

achados do presente estudo.



4 CONCLUSOES

Dentro das limitacdes do presente estudo podemos concluir que:
1. O reforgco tedrico promoveu uma melhora no desempenho dos
estudantes nas esculturas de quase todos os dentes.
2. O reforgo tedrico ndo implicou em melhora de conhecimento.
3. Os alunos que obtiveram notas melhores na disciplina de Anatomia da
Cabeca e Pescoco mantiveram-se com melhores notas durante a

pesquisa independente do grupo em que estavam inseridos.
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ANEXO A

A IMPORTANCIA DA ESCULTURA DENTAL NA DENTISTICA
RESTAURADORA: EFEITO DO REFORCO DIDATICO DO CONHECIMENTO
ANATOMICO NOS ESTUDANTES DA DISCIPLINA DE PRE-CLINICA

CONSENTIMENTO LIVRE E ESCLARECIDO PARA PARTICIPAQAO
NA ENTREVISTA (Resolucéo 196/96 do Ministério da Saude)

A pesquisa de gque vocé esta prestes a participar é parte de uma série
de estudos sobre os conhecimentos que vocé adquiriu e manteve sobre
anatomia dental e como vocé realiza a escultura dental das suas restauracées
a partir desses conceitos. Este projeto ndo visa a nenhum beneficio econémico
para 0s pesquisadores ou qualquer outra pessoa ou instituicio. E um estudo
amplo, que tem varios participantes da Universidade Federal de Pelotas. O
estudo emprega a pratica de confeccéo de restauracdes em dentes anteriores
e posteriores, em manequim, sem riscos de causar prejuizo aos participantes,
exceto um possivel constrangimento com a nossa avaliacdo ou presenca. Caso
vocé concorde em tomar parte neste estudo, sera convidado a realizar as
restauracdes indicadas pelos supervisores do projeto. Todos os dados
coletados com sua participacdo serdo organizados de modo a proteger a sua
identidade. Concluido o estudo, ndo havera maneira de relacionar seu nome
com as informagdes que vocé nos forneceu. Qualquer informagao sobre os
resultados do estudo podera lhe ser fornecida quando este estiver concluido.
Vocé tem total liberdade para se retirar do estudo a qualquer momento. Caso
concorde em patrticipar, assine por favor seu nome abaixo, indicando que leu e
compreendeu a natureza do estudo e que todas as suas duvidas foram
esclarecidas.

Data: [/ [

Assinatura do estudante:

Nome:

Endereco:

Assinatura do pesquisador:




ANEXO B

PARECER DO COMITE DE ETICA EM PESQUISA DA
FACULDADE DE ODONTOLOGIA DE PELOTAS
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ANEXO C

QUESTIONARIO SOBRE CONHECIMENTOS DE ANATOMIA DENTAL

01- No grupo dos incisivos qual dente tem a inclinagéo do bordo incisal € para mesial:

(0) Incisivo central superior
(1) Incisivo lateral superior
(2) Incisivo central inferior
(3) Incisivo lateral inferior

(4) Nenhuma resposta certa

02- Pré-molar que apresenta grande desproporcao entre as cuspides:

(0) Primeiro PMS
(1) Segundo PMS
(2) Primeiro PMI

(3) Segundo PMI

(4) Nenhuma das respostas esta correta

03- Em que molar esta presente o tubérculo de Carabelle e em que face 0 mesmo se
encontra?

(0) Segundo M, face vestibular
(1) Primeiro Ml, face lingual

(2) Primeiro MS, face lingual
(3) Segundo MS, face lingual

(4) Segundo MS, face vestibular

04- Considerando o grupo dos incisivos, qual dente apresenta a fossa lingual mais escavada?

(0) ICS
(1) ILS
(2) ICI
(3) ILI

(4) Nenhum dos dentes apresenta essa caracteristica
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05- Quais os dois dentes que apresentam com maior frequéncia ponte de esmalte?

(0) Primeiro MS e segundo MS
(1) Primeiro Ml e segundo Ml

(2) Primeiro PMS e primeiro PMI
(3) Primeiro MS e primeiro PMI

(4) Primeiro MS e segundo PMI

06- Apenas dois dentes apresentam cinco I6bulos. Marque quais sao:

(O)Primeiro MS e Primeiro Mi
(1) Primeiro MS e primeiro PMS
(2) Primeiro Ml e segundo PMI
(3) Primeiro PMS e segundo PMI

(4) Segundo MS e primeiro Ml

07- No grupo dos incisivos, qual dente que apresenta com maior frequéncia forame cego?

(0) ICS
1) ICl
) ILS
@) ILI

(4) Nenhum dente apresenta essa caracteristica

8-Um dos pré-molares apresenta em mais de 75% dos casos duas raizes. Qual é esse dente e

qual a raiz maior e mais volumosa?

(0) Primeiro PMS, raiz vestibular
(1) Primeiro PMS, raiz lingual
(2) Segundo PMS, raiz vestibular
(3) Segundo PMS, raiz lingual

(4) Segundo PMI, raiz palatina
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9- O sulco principal dos PMS é:

(0) Curvilineo
(1) Retilineo
(2) EmY
(3) EmW

(4) EmS

10- Qual a maior cuspide do primeiro MI?

(0) Cuspide ML
(1) Cuspide VL
(2) Cuspide DL
(3) Cuspide DM

(4) Nenhuma das respostas é correta

e As alternativas corretas estdo em italico
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ABSTRACT

Knowledge of tooth anatomy is of great importance in the practice of dentistry,
especially in oral rehabilitation. For the teeth to fulfill their functions, it is
necessary that their anatomic shape is correct. This research aimed to evaluate
the theoretical and practical knowledge of dental anatomy acquired by students
of pre-clinical course regarding quality of anatomical restorations performed by
these students before and after a didactic-theoretical reinforcement. For the
evaluation of theoretical knowledge, a questionnaire with closed questions
about dental anatomy was used. To evaluate the effect of didactic
reinforcement on dental sculptures, two groups of 15 students from Pre-clinical
were assessed. One group received tutoring on dental anatomy and the other
did not. The assessment and comparison between the groups were made using
a pre-determined score. The restorations were carried out in wax on artificial
teeth from P-Occlusal. With the experimental results of the study, the
comparison between the scores obtained on the sculptures for the two groups
was performed using ANOVA. The Fisher exact test was used to compare the
frequencies of correct answers in the questionnaires. For all analyzes was
considered an a = 0.05. Stata 11 program was used for the analysis of the data.
The theoretical evaluation revealed no significant difference (mean + SD)
between G1 (8.51 £ 0.66) and G2 (8.62 £ 0.91) in the notes previously obtained
for this study (p = 0.725). In evaluating dental sculpture, all students of G1
showed an improvement in the quality of dental sculptures, and only in the tooth
42 there was no significant difference between groups (p = 0.096). The
theoretical enhancement of dental anatomy promoted an improvement in
student performance in dental carving of all teeth, but did not result in
enhancing of knowledge about dental anatomy.

Keywords: Dental Anatomy. Dental Sculpture. Anatomical knowledge.
Importance of Dental Anatomy.
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Introduction
Dental anatomy is very useful, as it constitutes one of the foundations of

dentistry. Therefore, good knowledge of dental anatomy is a fundamental need
in clinical practice. To restore the aesthetics of the smile, the professional
needs, besides technical-scientific knowledge about the current composites,
artistic sense, dexterity and manual ability (RUBINSTEIN, NIDETZ, 2007).

Teaching of dental sculpture has played an important role in training
dentistry student, training their manual skills, preparing them to other areas of
knowledge in which those skills are needed. A student of dentistry should
develop awareness of analyzing the form, the volume and function of each
tooth, being able to restore both the aesthetics as well as the complete
physiology of the stomatognathic system in their patients (CANTISANO, 1987).

In addition to the scientific knowledge, the student must possess ability
to develop manual skills to carry out works involving the practical application of
this knowledge (SANTOS JUNIOR, FICHMAN, 2000. There is a wide variety of
teaching techniques that are available to any teacher who uses them as his/her
teaching style, adapting them to the characteristics of the group of student and
the classroom (GODOY, 1988). The geometric method is the most used method
for the practical learning of teeth anatomy because it gives the student spatial
vision in the practice of dental sculpture learning (BODI et al., 2007). A study
conducted by Killistoff et al. (2013) showed a significant improvement in the
quality of dental sculptures after the practical step-by-step teaching of dental
sculpture, showing that this support can be important during the formation of the
dental surgeon.

In most dentistry courses in Brazil, the contents of dental anatomy is
taught early in the course, and when the time comes for its effective clinical
application, it is possible that this knowledge could be partially lost. Thus, the
objective of this study was to evaluate students and what effect a theoretical
reinforcement has in their performance in dental sculpture, in a moment close to

clinical practice.
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Material and methods

All fourth semester dentistry students from Federal University of Pelotas
(48 students) were invited to participate in the study. The reason for the choice
of the 4th semester students is because in that semester they start pre-clinical
activities (Figure 1). Twenty-nine students accepted to participate and were
randomly assigned by simple clustering in two groups. This study was carried
out in August 2013.
Group 1 - (G1): Students who had classes of dental sculpture in the course of
Anatomy of the Head and Neck (Anatomy II) and had reinforcement through
theoretical lectures of dental sculpture before their entrance into the clinical
courses of Restorative Dentistry. These classes were taught by teachers of the
Anatomy of the Head and Neck course, in a class with three hours duration.
The following contents have been revised: notions of general dental characters
of groups of incisors and molars. During the classes, all relevant anatomical
characteristics of each group, such as: accidents, convergences, size and other
anatomical differences between the teeth of each group were studied.
Group 2 - (G2): Students who had classes in the discipline of Dental sculpture
of Anatomy of the Head and Neck (Anatomy Il) and had no reinforcement on
Dental Anatomy before entering the clinical courses of Restorative Dentistry.

Assessment of theoretical knowledge of students

For both groups a questionnaire with ten questions on basic knowledge
of Dental Anatomy, intended to measure the degree of knowledge of this
subject was applied. In G1 the questionnaire was applied after the
reinforcement classes. The G2 group answered the questionnaire without
receiving reinforcement classes on Dental Anatomy.

Evaluation of dental sculpture

Using a silicone frame (Prodent ® - Porto Alegre - Brazil) — gypsum-
stone blocks Herodent ® (Vigodent -Rio de Janeiro-RJ-Brazil) were made and
in these blocks prefabricated teeth with standardized cavities (P-occlusal Prod.
Odont. Ltda. ®, Sdo Paulo, Brazil) were fixed. These teeth were restored by
students from groups G1 and G2.

Two sets of teeth were used: One set of front teeth (12 and 42), both

having Class IV cavities. The second set consisted of posterior teeth: tooth 16
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with class Il (occlusal-mesial) cavity and tooth 47 with Class Il (mesial-occlusal-
distal) cavity. As restorative material, it was used 07 Red wax (Tchenew ® - RJ-
Brazil). Blocks from both groups were randomly numbered without the
knowledge of the examiner.

The sculptures of both groups were assessed by a single reviewer
(Professor of Anatomy of the Head and Neck). This reviewer went through a
process of theoretical training and calibration, where the intra-examiner
agreement was assessed by correlation coefficient Intra-class, reaching a value
of 0.84. For each group, the evaluation was made according to pre-established

criteria and scores, as shown below:

Right upper lateral incisor - 12 and Right lower lateral incisor - 42

(morphology-score 0-10)

e Marginal crests (2.5 points): the presence and shape of the marginal crest was
evaluated, with 1.25 points awarded for each item.

eLingual fossa (2.5 points): it was assessed the presence and shape of the
lingual fossa, and awarded 1.25 points for each item

eincisal edge inclination (2.5 points): it was evaluated the correct edge
inclination (i.e. distally). In the absence of this inclination, it was not scored.

e Convergence of the free and or proximal faces (2.5 points): it was considered
the convergence of free and proximal surfaces involved in the restoration, as

well as their convexities. For this item, it was scored 1.25 points for each face.

First upper right molar - 16 (morphology-score 0-10)

e Number of cusps (1.0 point): it was assessed with 1.0 point teeth carved by
students with the correct number of cusps (i.e. four cusps). Teeth with other
number of cusps did not receive score.

¢ Size of the cusps (1.0 point): the size of the cusps should follow the following
descending order to receive the maximum score of this variable: mesio-lingual,

mesio-buccal, disto-buccal, disto lingual. Outside this order, the score was zero.
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e Main groove (2.0 points): For each major groove, it was considered 1.0 point,
totaling 2.0 points. The main grooves were considered: mesio-occlusal-buccal
and disto lingual.

e Marginal crests (1.0 points): For marginal crests (mesial), it was considered
the value of 1.0 points from the presence of each crest (0.5 points) and
anatomical form (0.5 points).

¢ Pits (3.0 points): for mesial, distal and central pits it was given the value of 1.0
points for each one. Teeth that did not present the defined pits did not score in
this criterion.

eConvergence of proximal surfaces (1.0 point): it was considered the
convergence of the proximal sides involved in the restoration, as well as its
convexity. For this item, it was scored 0.5 for convergence and 0.5 for
convexity.

eEnamel bridge (1.0 points): it was scored 0.5 points for the presence of
enamel bridge and 0.5 points for its shape.

Second lower right molar - 47 (morphology-score 0-10)

eNumber of cusps (1.0 point): it was considered 1.0 point for students who
sculpted this tooth with the correct number of cusps (i.e., four cusps).

¢ Size of the cusps (1.0 point): the size of the cusps should follow the following
order to get the total score of this variable: mesio-buccal, mesio-lingual, disto-
buccal and disto-lingual. Out of this order, the score was zero.

e Main furrow (2.0 points): for each main furrow, the value of 1.0 was awarded.
It was considered the following main furrows: mesio-distal and bucco-lingual.

e Marginal crests (2.0 points) for each of the marginal crests (mesial and distal):
it was considered up to 1.0 point, taking into account its presence (0.5) and
anatomical form (0.5).

e Pits (1.5 points): it was scored 0.5 for each pit, mesial, central and distal.
Teeth that did not show any of the defined pits did not score.

eConvergence and convexity of the proximal surfaces (2.5 points): it was

considered the convergence of proximal surfaces involved in the restoration
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(1.0) as well as its convexity (0.25). For this item, 1.25 points for each side was
scored.

Adding the score for each individual dental sculpture, each tooth
received a score from 0 to 10 points. Using the scores obtained by the
assessment, comparison of restorations by the two groups (G1 and G2) was
performed.

Statistical analysis

Data analysis was performed using STATA 11.0 software. The
comparison between the scores obtained by students in dental sculptures of
different groups was performed using analysis of variance (ANOVA). The
percentage of correct answers obtained by the students from the two groups in
theoretical questions was compared by Fisher test. The ANOVA test was also
used to compare the means of theoretical evaluations performed in different

groups. For all analyzes a value of a = 0.05 was considered.

Ethical Issues

This work received the consent of the Faculty of Dentistry of the Federal
University of Pelotas Ethics Committee in Research - UFPel (no 181/2010).
After the completion of this work, group 2 was also given the same three hours

of theoretical reinforcement classes given initially only to group 1.

Results

Of the 48 students enrolled in the fourth semester in the Faculty of
Dentistry, Pelotas (UFPel), 29 (61.9%) participated in the study, 14 in group 1
(with reinforcement) and 15 in group 2 (without reinforcement). The
comparison of the marks obtained by the two groups in the Anatomy of the
Head and Neck course was performed by analysis of variance (ANOVA). This
analysis revealed no significant difference (p = 0.725) between the group
receiving reinforcement (Mean 8.51, SD 0.66) and the group without
reinforcement (Mean 8.62, SD 0.91), in marks obtained prior to this research.

Table 1 shows the mean and standard deviation (SD) of assessments of

sculptures performed by groups 1 and 2 for the different teeth, as well as the

total score. In all teeth, the p < 0.001 value demonstrated an improvement in
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the quality of the sculpture of group 1. Only for tooth 42 (p = 0.096) there was

no significant difference between the groups.

Table 1. Mean and standard deviation (SD) of the assessment of sculptures
performed by G1 (with reinforcement) and G2 (without reinforcement) for
different teeth and the total score. Variance Analysis (ANOVA).

Tooth* Gl G2 p Value
Mean (SD) Mean (SD)
12 7.14 (2.52) 5.23 (2.37) 0.044
16 5.71 (2.19) 3.50 (2.17) 0.011
42 6.96 (2.72) 5.20 (2.78) 0.096
47 7.48 (2.03) 5.25 (2.15) 0.008
Total 6.83 (2.41) 4.80 (2.44) <0.001

* There were no statistically significant differences between the mean for the
tooth factor.
Table 2 shows the result of theoretical test applied to both groups.

Although it was observed a higher score in group 1, the difference between the
mean score obtained by the groups was not significant (p = 0.084). The
analysis of the correct answers for each question also found no differences

between the groups.

Table 2. Number of correct answers per question and final mean of the
theoretical assessment in G1 (n = 14) and G2 (n = 15). Fisher's exact test and
variance analysis (ANOVA).

Questao Topico Gl G2 Valor de p
n (%) n (%)
1 Inclination of incisal 14 (100,0) 11 (73,3) 0,100*
edge
2 Pre-molar with big 12 (85,7) 8 (53,3) 0,109*
proportional
differences
between cusps
3 Presence of 11 (78,6) 12 (80,0) 1,000*
Carabelle tubercle
4 Lingual fossa more 13 (92,9) 10 (66,7) 0,169*

excavated in the
incisive teeth

5 Higher frequency of 11 (78,6) 8 (53,3) 0,245*
enamel bridge
6 Teeth with five 14 (100,0) 15 (100,0) -
lobules
7 Higher frequency of 2 (14,3) 3 (20,0) 1.000*
blind foramen
8 Number and 10 (71,4) 5(33,3) 0,066*

volume of roots of
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the first upper pre

molar
9 Form of the main 10 (71,4) 14 (93,3) 0,169*
groove
10 Bigger cusp of the 4 (28,6) 7 (46,7) 0,450*
first lower molar
Final note** 7,21 (1,12)** 6,2 (1,82)** 0,084**

* Fisher Test.
** VVariance Analysis with final mean and standard deviation (SD) per group.

It was also tested the correlation between the scores obtained in the
practical assessment in the course of Anatomy of Head and Neck, and the
marks obtained in dental sculptures performed in the study. The Pearson
correlation coefficient showed a strong correlation (r = 0.87) between the

grades, proving to be statistically significant (p = 0.033).

Discussion

Our study showed that reinforcement classes closer to vocational
subjects can play an important role in learning, allowing the recovery of lost or
forgotten information. This can be noticed in the manufacture of dental
sculptures, taking into account the better performance in the group that received
reinforcement.

The study of anatomy, associated to techniques of dental sculpture, are
extremely important for the formation of dentists (EUGENIO,1995). A few
methods have been developed as an alternative way of enhancing dentistry
teaching, such as computer graphic programs (Tooth Morphology), which assist
in three-dimensional view of Dental Anatomy (PAO; REINHARDT, 1984). These
methods have proven to be important to motivate and teach students of
Dentistry. Studies showed that these programs could replace traditional
theoretical lectures in Dental Anatomy learning. However, they do not replace
the practice of dental sculpture (BOGACKI, 2004).

If we compare our study with the one by Killistoff et al. (2013), it can be
observed that although there are methodological differences, the evaluation

system used a very similar score. In the present work we performed a
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comparison between two groups, with one group receiving theoretical
reinforcement lecture and the other not, while in the study by Killistoff et al.
(2013), it was performed a comparison between three stages, the first without
any intervention, the second receiving step-by-step guidance, and the third,
after receiving the guidance, but without supervision. The similarity of results
between the two studies suggests that the reinforcement implies improvement
in the performance of the practice of dental sculpture.

This is also corroborated by a study showing students of a Dentistry
course who underwent a Perceptual Ability Test, where cross section cuts of
teeth were drawn using pencil and paper. They also developed spatial mental
models of 3D structure of teeth (COY et al., 2003; GANSKY et al., 2004). With
that, the students improved their ability to maintain and manipulate mental
representations of dental structures, increasing their ability to visualize new
spatial transformations in interventions in these teeth (HEGARTY, 2009).

Similar models are used in the classes of the Head and Neck Anatomy
from the Faculty where this study was conducted. The geometric method,
through drawings and macro models is an established method that gives the
student spatial vision in the practice of dental sculpture learning. In 2007, a
study found that such a method, used as an aid in teaching of dental sculpture,
provides better results, favoring the learning and reproduction of dental
anatomy, improving the perception of the anatomical details of the teeth and the
perception of proportion between these elements (SIESSERE et al., 2005;
BODI et al., 2007).

Libaneo (1998) did not rule out the theoretical lecture and considers "the
whole of didactic forms" a mean to mobilize and encourage the student,
together with the use of other learning procedures. These mentioned factors
may explain why it has only been observed statistically significant difference in
the sculpture. With the theoretical reinforcement students who had already
taken the course of Anatomy of Head and Neck strengthened the spatial model
already created during the course. This did not happen in the theoretical part of
the assessment. Although there were differences in the score, this did not
constitute statistically significant differences. This fact can be explained in two

ways. On one hand, it is possible that the act of performing in practice the
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theoretical statements of sculpture already studied has revived this knowledge
in both groups, representing an improvement in the theoretical evaluation of all
students. On the other hand, it might be a limitation of this study the fact that the
sample size may not have been large enough to detect the difference found as
significant (low statistical power), as there was no n calculation for this research
outcome. In this perspective, further studies should be performed at different
stages of the Dentistry course, with larger number of students, in order to

complement the findings of this study.

Conclusions
Within the limitations of our study, we can conclude that:
1. The theoretical reinforcement promoted an improvement in student
performance in the sculptures of all teeth.
2. The theoretical reinforcement did not result in improvement of
knowledge.
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Abstract

One of the bases for the study of dental anatomy is the sculpture, so that
students know and remember the art of how to sculpt each tooth and its
features during undergraduate period. The aim of this study was to review the
effectiveness of the methods used for teaching sculpture to students of
dentistry. The systematical literature search was performed by two independent
reviewers from January 1945 until September 2013. Seven databases were
selected: MEDLINE (PubMed), Lilacs, IBECS, Web of Science, Scopus,
SciELO, and The Cochrane Library. Initially, 2.205 studies were identified in all
databases. After removing duplicates, only studies using dental sculpture to
assess practical knowledge of anatomy were selected. Only 5 articles met the
eligibility criteria and were included in this study. The geometric method,
teaching step-by-step along with the teacher, and adjuvant methods such as the
use of tutors and teaching through digital media with DVD, have proved
effective in improving learning. Yet there is not a standard technique widely
accepted for teaching dental sculpture, nor an appropriate method of evaluation
to verify if the guidelines for teaching in the universities are effective for the
acquisition of skills and expertise in dental anatomy by students.

Keywords: Anatomy, Sculpture, Higher Education, Dentistry
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1. Introduction

Knowledge of tooth morphology and function is of vital importance in
the practice of dentistry because it is the basis for a dental surgeon to be able to
mimic tooth structure lost with restorative materials. The recovery of function
and aesthetics of the smile comprises several procedures that require technical
and scientific knowledge about the current composites, and artistic sense,
manual dexterity and skill of the professional. This way, it is possible to
reproduce the fundamental anatomical details to make dental restorations the
most natural possible (RUBINSTEIN; NIDETZ, 2007).

The aesthetic sense of a Dental Surgeon is a requirement that must be
improved, since the beginning of the course, when the student starts learning
dental sculpture. As a basic subject, dental anatomy introduces students to the
anatomical and morphological characteristics of human dentition (NANCE,
LANNING, GUNSOLLEY, 2009 WRIGHT, HENDRICSON, 2010). As one of the
first subjects directly related to teeth and oral function, anatomy plays a special
role in the preclinical curriculum. At this stage of the academic curriculum, the
development of psychomotor skills of students to properly restore the form and
function of teeth begins. It is from this basic knowledge that students learn to
identify the teeth to be able to recognize and diagnose anatomical dental
changes (OBREZ; BRIGGS; BUCKMAN; GOLDSTEIN; LAMB; KNIGHT, 2011).

The traditional method of teaching dental anatomy uses lectures,
books, manuals, and samples of preserved teeth. In addition to lectures, the
tooth morphology is presented to students in practical courses of sculpture of
teeth in wax blocks, in which the dimensions of the teeth are generally produced
larger than normal average measures of natural teeth. Furthermore, the pulp
anatomy has traditionally been taught using preserved cross sections of human
teeth with X-rays and three-dimensional models produced by injection of
colored resin to the pulp space (MITOV; DILLSCHNEIDER; ABED;
HOHENBERG; POSPIECH, 2010).

Among the newer methods of teaching, the use of software has several
characteristics that may contribute to the learning of dental sculpture. This

method can be used anytime and anywhere, and can be interactive and
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intuitive. It normally presents an easy to use interface, three-dimensional effects
and tests for self-assessment (BOGACKI; BEST; ABBEY, 2004). Thus, the
learning material can be presented in new and innovative ways, allowing
students to learn at their own pace (NANCE; LANNING; GUNSOLLEY, 2009).

Although learning anatomy through sculpting is widely used in academic
and fundamental curriculum, guidelines for the teaching and assessment of this
knowledge present variation among courses of dentistry. Because of this, the
aim of this study was to carry out a systematical review about the effectiveness
of the methods used for teaching dental sculpture to undergraduate students of
Dentistry.
2. Methodology
2.1 Database revision

This systematic review was conducted in accordance with the PRISMA

statement (MOHER et al., 2011). The literature search was performed by two
independent reviewers (WLOR and RA) until September 6, 2013 (without limit
for start date). Seven databases were selected: Pubmed (MedLine), Lilacs,
IBECS, Web of Science, Scopus, SciELO, and The Cochrane Library. The
keywords used in the search strategy are described in Table 1. The references
cited in the articles were also checked. After identification of the studies in the
database, they were imported to Endnote summary x7 (Thompson Reuters,

USA) for removing duplicates and analysis of titles and abstracts.

Table 1 - Terms used in the search strategy in PubMed (MedLine)

Search Terms used

#4 Search #1 AND #2 AND #3

#3 Search Teaching Materials OR Material, Teaching OR Materials, Teaching OR
Teaching Material OR Models, Educational OR Educational Models OR Educational
Model OR Model, Educational OR Problem-Based Learning OR Learning, Problem-
Based OR Problem Based Learning OR Experiential Learning OR Learning,
Experiential OR Educational Personnel OR Training Techniques OR Technique,
Training OR Techniques, Training OR Training Technique OR Training Technics OR
Technic, Training OR Technics, Training OR Training Technic OR Techniques,
Educational OR Educational Technique OR Technique, Educational OR Educational
Techniques OR Technics, Educational OR Educational Technics OR Educational
Technic OR Technic, Educational OR Training Activities OR Activities, Training OR
Training Activity OR Training of Trainers OR Trainers Training OR Academic
Training OR Training, Academic

#2 Search Dental anatomy OR anatomy, dental OR carving technique OR technique,
carving OR dental carving OR carving, dental OR dental morphology OR
morphology, dental OR dental sculpture OR sculpture, dental

#1 Search Students, Dental OR Student, Dental OR Dental Student OR Dental Students
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OR Faculty, Dental OR Faculties, Dental OR Dental Faculties OR Dental Faculty OR
Education, Predental OR Predental Education OR Educations, Predental OR
Predental Educations OR Dentistry OR School Dentistry

2.2 Tabulation and data analysis

Manual screening was performed by two reviewers after reading the
titte and abstract of all studies initially identified in databases. As inclusion
criteria (Figure 1), studies involving dentistry students who used dental
sculpture and assessment of method of learning were selected. After this
process, the potentially relevant studies or the ones in which there were not
enough data in the title and/or abstract for inclusion in this review, were
selected for reading the full text. Any disagreement regarding the eligibility of
the included studies was solved through discussion and consensus between the

two reviewers, or through a third reviewer (RGL).

Selection criteria

Inclusion criteria Exclusion crieria
= Research involving dentistry students. = Studies of theoretical assessment in dental
= Studies using sculpture as a method of anatomy, without practice analysis of

learning (dental sculpture).

learning assessment. ' ° .
= Studies of literature review and case

= Manuscripts ~ reporting  teaching reports

methodology for the practice of dental = Articles published in a language other than
sculpture. English, Portuguese or Spanish.

Figure 1 - Terms used in the search strategy in PubMed (MedLine)

The data were tabulated in a spreadsheet format in the software
Microsoft Office Excel 2011 (Microsoft Corporation, Redmond, Washington,
USA) containing the documents of the study organized by: title of the articles,
name of authors, number of students assessed, assessment method, material
used for sculpture, groups tested, main results and conclusions. Due to the
high degree of heterogeneity in the methodology and results of the studies

analyzed, a meta-analysis was later considered inappropriate.
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3. Results
3.1. Screening and selection of studies

Initially, 2.205 studies were identified in all databases (Figure 2). After
removing duplicates, 2.124 were excluded for non-compliance with the selection
criteria. Thirteen potentially relevant articles were selected for full reading, of
which, seven were excluded for not using dental sculpture to assess the
learning of anatomy (ALLEN; M., 2004, BACHMAN; LUA; CLAY; RUDNEY,
1998, BOGACKI; BEST; ABBEY, 2004, MITOV; DILLSCHNEIDER; ABED;
HOHENBERG; POSPIECH, 2010, OBREZ; BRIGGS; BUCKMAN;
GOLDSTEIN; LAMB; KNIGHT, 2011, SIESSERE; VITTI; DE SOUSA,
SEMPRINI; REGALO, 2004, WOELBER; HILBERT; RATKA-KRUGER, 2012)
and one study was in language other than English, Portuguese and Spanish.

Thus, only five articles were included in this review.

2.205 potentially relevant Itens identified per database:
studies identified in all Pubmed: 931
S databases The Cochrane Library: 22
] | Web of Science: 20
L - - Scopus: 1191
= 2.140 studies after removing Lilacs: 41
= . :
9 duplicates Ibecs and Scielo: 0
|
2140 studies screened 2.127 studies excluded based on the
o based on title and abstract selection criteria, after reading the
= title and/or abstract
2
0 13 articles selected for 8 studies excluded:
full reading 7 studies did not use dental sculpture
> in the methodology (ALLEN; M.,
% 2004, BACHMAN et al., 1998,
= 5 studies included in the BOGACKI;  BEST; ABBEY, 2004,
T qualitative analysis MITOV et al.,, 2010, OBREZ et al.,
2011, SIESSERE et al, 2004,
WOELBER; HILBERT; RATKA-
- KRUGER, 2012)
3 0 studies included in the 1 study in a language other than
% quantitative analysis English, Portuguese and Spanish
c (meta-analysis)

Figure 2 - Flowchart of the selection process of the document according to

Prisma Statement

3.2. Characteristics of included studies
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The demographic data and the materials used for sculpture of the
included studies are described in Table 2. All articles were published between
1972 and 2013. The chosen material used for the performance of dental
sculpture was wax. The groups tested in the studies, the methods of
assessment and the main results obtained are described in Table 3. Among the
methods used for evaluation, some authors used scores pre-established by
them; others have made use of questionnaires to analyze the quality of the
sculpture. Photographs of sculptures, which after cataloging were evaluated by

teachers, were also used.

Table 2 - Demographic data and materials used for sculpture of included studies

Number of Material for
*

Author  Year Type of study Country students sculpture
Fuller 1972 CPS United States 20 Wax
Gansky 2004 NCLS United States 244 Wax
Bodi 2007 CLS Brazil 128 Wax
Nance 2009 RCLS United States 73 Wax
Kilistoff 2013 CLS Canada 36 Wax

*CPS: Controlled Pilot Study; CLS: Controlled Longitudinal Study; NCLS: Non-Controlled Longitudinal Study; RCLS:
Randomized Controlled Longitudinal Study.

The earliest study included (FULLER; DENNEHY, 1972) evaluated only
the benefits of a student receiving tutoring for learning sculpture. Among the
evaluated methods for teaching sculpture, geometric method has shown to be
effective in one of the included studies (BODI; TURBINO; VIEIRA, 2007). The
technique in which the tooth was carved step-by-step along with the professor
has also shown to improve the quality of dental sculpture (KILISTOFF et al.
2013). The latest study evaluated traditional learning in laboratory with teachers
along with teaching using digital media (with DVD). This study demonstrated no
statistically significant difference between the methods evaluated. However,
students reported improvement in self-learning ability, and had more flexibility
and freedom to schedule the classes than the traditional teaching (NANCE;
LANNING; GUNSOLLEY, 2009).
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Author

Evaluated groups

Assessment method

Main results

Fuller

Two groups of 10 students selected among
those who had the best and worst grades
(Control Group, n=5; Experimental Group,
n=5). The group with low performance after
initial assessment received a tutor from the
other group.

Each student completed six practical exams and two
projects covering various aspects of the sculpture, tooth
morphology and occlusion. Practical exams counted 10
points each, and the two projects scored 20 and 10
points. It is not specified in the study what was assessed
regarding the sculpture.

Students who initially had low performance
and received tutoring significantly improved
their performance during the semester. No
significant benefit or decrease in performance
was observed in those who served as tutors.

Gansky

A group of 244 students newly admitted to the
university, submitted to the Manual Dexterity
Test was compared regarding their academic
performance in pre-clinical subjects.

The evaluation was made by Manual Dexterity Test
(MDT), consisting of a sculpture test of a block for two
hours. The teachers evaluated the blocks.

The Manual Dexterity Test identified some
students who had difficulty in pre-clinical
subjects. However, the test did not foresee in a
significant way who performed better in the
pre-clinical subjects.

Bodi

Two groups: one made the sculptures without
having had prior contact with dental anatomy
(Control group) and a second group received
information by the Geometric Method.

Each student was evaluated by three teachers using
fifteen questions that assessed the presence of
adequate anatomical accidents, receiving a score
corresponding to the total affirmative items. The scores
were calculated proportionally so that the values varied
from zero to ten.

The geometric method allowed the best
possible results. Students with higher initial
skills had better use of the method, achieving
higher results than those less skilled.
Moreover, even the least skilled student
managed to achieve satisfactory performance
(above average).

Nance

Two groups: one with 36 students (control
group) received traditional learning of dental
sculpture in the laboratory with tutors; the
second group of 37 students (experimental
group) also received step-by-step instruction of
dental sculpture through digital media (DVD
with instructions).

The sculpture was evaluated through a record with pre-
established classificationsregarding its replication model
in tooth size, anatomical accidents, and finishing. Based
on specific criteria, students and teachers gave a mark
to the sculpture ranging from 0-4. Any score below 2.0
was considered unsatisfactory or unacceptable.

The learning needs of students can be met
through the fusion of learning through teaching
software with traditional laboratory. Students
considered the digital method helpful for
improving the ability of self-learning, and
enabled greater flexibility and freedom of time
for classes.

Kilistoff

Each student had to carve three teeth. The first
was carved without previous instruction (Group
1), the second with theoretical and practical
step-by-step instruction along with the teacher
(Group 2), and the third after the instructions of
the second tooth, but without the presence of
teachers and with unlimited time (Group 3).

The three groups of teeth were photographed, cataloged
and stored. A pre-set score, which evaluated anatomical
accidents, was used. The analysis of the three groups
using the photographs was subjective. The coefficient of
intra-class correlation was calculated to determine the
degree of absolute agreement between two grades.

Group 3 demonstrated a statistically significant
improvement in the quality of dental sculptures
after the step-by-step instruction. The step-by-
step technique proved to be an effective
teaching method.
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4. Discussion

Of the studies analyzed and included in this review, all showed benefits
on the use of sculpture for teaching dental anatomy. With the identification of
existing teaching techniques, it is possible to identify some practical alternatives
for the teaching of dental anatomy, from the use of the geometric model to
newer methods such as learning through digital media with DVD instruction. On
the other hand, considerable improvements need to be made in terms of the
quality of research in this area, especially regarding the means of assessing
compliance with curriculum guidelines and the integral formation of the dental
student.

Each study included showed a different method for evaluating
improvements in the sculpture learning. This leads to heterogeneity in results of
studies in this area. Moreover, as there is no standard method to assess the
student regarding practical knowledge of dental anatomy, dental schools use
several methodologies that may not be effective in evaluating the quality of
learning in sculpture. Thus, the choice of the methodology for teaching and
evaluation of sculpture requires further investigation, especially with well-
designed, randomized studies that may present a higher degree of evidence of
the effectiveness of the learning technique used.

Traditional ways of developing psychomotor skills in the curriculum of
anatomy involve exercises that include creating drawings of teeth and sculpting
dental elements into blocks of wax using tools for carving. However, the design
of teeth has several limitations, especially related to challenge of portraying the
three-dimensional relationships of dental morphology (OBREZ; BRIGGS;
BUCKMAN; GOLDSTEIN; LAMB; KNIGHT, 2011). All studies included in this
review used wax for sculpture. This material has several advantages such as
low cost, easy handling, good reproducibility, varied color options and the
possibility of reuse. However, the dimensions of the teeth carved in wax differ
significantly from the real size of the tooth, rendering questionable the skills that
are promoted in this activity. Besides, the objective of developing visual skills is
hindered because the method cannot provide students with adequate
examples of the ideal shape of the teeth and their deviations from normality
(WALLEN; SCHULEIN; JOHNSON, 1997).
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The newcomer students at the dentistry course are usually eager to
learn the contents of dental anatomy and sculpture, but the subject is often
isolated from others related to the pre-patient care, with little or no clinical
relevance. Because of this, there may be gaps in student achievement during
the transition from pre-patient care to patient care. As a result, neither
knowledge nor psychomotor skills are learned in the context of clinical practice,
hindering the student's ability to later recall and apply the learning to patient
care (OBREZ; BRIGGS; BUCKMAN; GOLDSTEIN; LAMB; KNIGHT, 2011).

There is still a tendency to higher demand for esthetic restorations,
which makes many professionals seek training courses to improve their
technical skills in dental anatomy. Competence in anatomy and the
performance of this practice with excellence is fundamental to sculpture. Thus,
the level of theoretical and practical support to dental sculpture could be
improved by strengthening instructional practices or recycling of knowledge,
especially prior to the insertion of the students into clinical activities. The
constant formal training and certification is also important for licensed dentists
and/or teachers, especially to ensure good knowledge and an update of the

aspects inherent to sculpture.

Among the evaluated methods, the geometric is an established method
that gives the student a spatial view of the tooth to be carved during learning of
the practice of sculpture. This method, as an aid in teaching sculpture, provides
better results, favoring learning technique, as well as reproduction of dental
anatomy. With manual training and the perception of anatomical details of the
teeth that is required of students, perception of proportion is improved between
these elements. Moreover, even the less skilled students early in the dentistry
course can perform satisfactory sculptures after taught through geometric
method (BODI; TURBINO; VIEIRA, 2007).

For teaching dental anatomy, new methodological techniques are being
introduced to facilitate learning by sculpture. Teaching through digital and/or
software means has shown promising characteristics, introducing interactivity
and independence in learning experiences and demonstrating that the
combination with technology can be beneficial for learning (HOWERTON et al.,
2004, LEE; NAGEL,; GOULD, 2012). This method was evaluated in one of the
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studies included in this review (NANCE; LANNING; GUNSOLLEY, 2009), in
which it was used a DVD with instructions on teaching sculpture. However, it
does not replace the conventional way of teaching, despite being an interesting
adjunct tool that could be used more often. According to this study, the learning
needs of students can be best met by the traditional laboratory teaching along
with teaching by digital media and software. Its advantages include access to
information anytime and anywhere, with the student having flexible hours for
studying independently of the teacher (BOGACKI, BEST, ABBEY, 2004
HOWERTON; ENRIQUE; LUDLOW; TYNDALL, 2004). The material can also
be revised several times, in contrast to the traditional learning directed by a
traditional instructor that is often taught only once (NANCE; LANNING;
GUNSOLLEY, 2009).

Regarding the quality of the studies included in this review, most were
longitudinal controlled and only one was randomized (NANCE; LANNING,;
GUNSOLLEY, 2009). One limitation of this review is the degree of evidence
obtained by non-randomized studies. For more concrete evidence of the actual
effectiveness of the teaching methods used, it is critical to conduct randomized
controlled trials with appropriate design. It is also important to conduct further
studies evaluating different methods used to teach sculpting, from the traditional
method to the digital method using software.

In the future, the use of teaching via software as a complementary
method with the traditional technique with teacher in the laboratory can be
standardized. This approach is attractive to students, since it allows a more
independent learning, anytime, anywhere and in a rhythm of the student's
choice. Even the use of tutors can be an important guideline to be followed by
schools, having been an effective approach in a study included in this review
(FULLER; DENEHY, 1972). Although this represents an additional time for
learning beyond the timetable established by the academic curriculum, such
adjuvants methods can benefit not only students who have greater difficulty in
technique, as well as those who aim to optimize their skills in dental sculpture.
Furthermore, teaching projects for educational enhancement of dental anatomy
can be important in the formation of professionals more apt to restore aesthetics

and dental function in patients.
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Conclusions

The geometric method, teaching step-by-step along with the teacher,
and adjuvant methods such as the use of tutors and teaching through digital
media with DVD instruction proved effective in improving dental sculpture
learning. However, there is not a standard technique widely acceptable for the
practical teaching of dental anatomy, or an appropriate evaluation method to
verify if the universities teaching guidelines are effective for student learning.
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