ANYETNUALNNYAER S
Journal of the Dental Association of Thailand

v

U1 66 atuil 3 N3INHIAL - AugN8u 2559 / Volume 66 Number 3 July - September 2016

Dentin Conditioning Agents for Glass-lonomer Cement

Biodentine™ Partial Pulpotomy in Adult Permanent Teeth with Cariously-Exposed Pulp: Case Reports (up to 30 Months

Follow-Up)

Spontaneous Exfoliation of Teeth and Alveolar Bone Necrosis Following Herpes Zoster Infection of Trigeminal Nerve:

A Case Report and Review of Literature

A Comparison of Liners and Adhesive Systems in Preventing Coronal Dye Penetration in Root-filled Teeth Subjected to

Functional Forces

Tobacco Use and Cessation Training Among Thai Dental Students - the Global Health Professional Student Survey,

2006 - 2011
Competency in Geriatric Dentistry Among Thammasat University Dental Graduates: Graduates and Employers’ Perceptions

The Comparative Study of Fracture Strength between CeltraTM Duo and IPS e.max® CAD

ISSN 2408-1434 http://www.jdat.org



INYIFISNUALNNAEAT
JOURNAL OF THE DENTAL ASSOCIATION OF THAILAND



NUALNNYFUIANLAIUSSINA LNe

Tuwszususyuaua
THE DENTAL ASSOCIATION OF THAILAND

Advisory Board

Board of Directors 2016 - 2018

President
President Elect

1”" Vice-President
2" Vice-President
Secretary-General
Treasurer

Editor

Executive Committee

Lt. Gen. Phisal

Asst. Prof. Anonknart
Dr. Charmary

Assoc. Prof. Porjai
Assoc. Prof. Surasith
Dr. Wantana

Dr. Werawat

Prof. Dr. Waranun

Dr. Prinya

Dr. Adirek

Dr. Chavalit

Asst. Prof. Dr. Sirivimol
Assoc. Prof. Dr. Siriruk
Prof. Dr. Prasit

Assoc. Prof. Poranee
Dr. Ekamon

Clinical Prof. Pusadee
Lt. Gen. Nawarut
Assoc. Prof. Wacharaporn
Dr. Somchai

Asst. Prof. Ekachai
Asst. Prof. Bundhit

Dr. Prae

Dr. Kanit

Assoc. Prof. Dr. Patita
Asst. Prof. Piriya

Dr. Sutee

Assoc. Prof. Dr. Teerasak

Thepsithar
Bhakdinaronk
Reanamporn
Ruangsri
Kiatpongsan
Puthipad
Satayanurug
Buajeeb

Pathomkulmai

S.Wongsa
Karnjanaopaswong
Srisawasdi
Nakornchai
Pavasant
Berananda
Mahapoka
Yotnuengnit
Soonthornwit
Tasachan
Suthirathikul
Chunhacheevachaloke
Jirajariyavej
Chittinand
Dhanesuan
Bhuridej
Cherdsatirakul
Suksudaj

Damrongrungruang

OFFICE 71 Ladprao 95 Wangtonglang Bangkok 10310, Thailand. Tel. 02-5394748, Fax 02-5141100




ANYIFEISNUALNNIANENS
JOURNAL OF THE DENTAL ASSOCIATION OF THAILAND

Advisory Board

Lt. Gen. Phisal Thepsithar

Prof. Dr. Mongkol Dejnakarintra

Prof. Chainut Chongruk

Special Prof. Sitthi S Srisopark

Assoc. Prof. Porjai Ruangsri

Assist. Prof. Phanomporn Vanichanon
Assoc. Prof. Dr. Patita Bhuridej

Editor
Dr. Ekamon Mahapoka

Associate Editors

Prof. Dr. Prasit Pavasant

Prof. Dr. Waranun Buajeeb

Assoc. Prof. Dr. Siriruk Nakornchai
Assoc. Prof. Dr. Nirada Dhanesuan

Editorial Board

Assoc. Prof. Dr. Chaiwat Maneenut, Chulalongkorn University, Thailand
Assist. Prof. Dr. Waranuch Pitiphat, Khon Kaen University, Thailand

Assoc. Prof. Dr. Nita Viwattanatipa, Mahidol University, Thailand

Assoc. Prof. Dr. Ponlatham Chaiyarit, Khon Kaen University, Thailand

Assist. Prof. Dr. Lertrit Sarinnaphakorn, Thammasat University,Thailand

Prof. Dr. Suttichai Krisanaprakornkit, Chiang Mai University, Thailand

Assoc. Prof. Dr. Paiboon Techalertpaisarn, Chulalongkorn University, Thailand
Assoc. Prof. Dr. Somsak Mitrirattanaku, Mahidol University, Thailand

Assoc. Prof. Dr. Kitti Torrungruang, Chulalongkorn University, Thailand

Assoc. Prof. Boonlert Kukiattrakoon, Prince of Songkla University, Thailand
Assist. Prof. Dr. Chootima Ratisoontorn, Chulalongkorn University, Thailand
Assoc. Prof. Dr. Oranat Matungkasombut, Chulalongkorn University, Thailand
Assist. Prof. Dr. Vanthana Sattabanasuk, Mahidol University, Thailand

Dr. Sutee Suksudaj, Thammasat University,Thailand

Dr. Aroonwan Lam-ubol, Srinakharinwirot University, Thailand

Assist. Prof. Dr. Tewarit Somkotra, Chulalongkorn University, Thailand

Dr. Thantrira Porntaveetus, Chulalongkorn University,Thailand

Prof. Dr. Antheunis Versluis, The University of Tennessee Health Science Center, USA.
Assoc. Prof. Dr. Hiroshi Ogawa, Niigata University, JAPAN

Assoc. Prof. Dr. Anwar Merchant, University of South Carolina, USA.

Dr. Brian Foster, NIJAMS/NIH, USA.

Dr. Ahmed Abbas Mohamed, University of Warwick, UK.

Editorial Staff
Thatchutha Saengchan
Pimpanid Laomana

Manager
Assoc. Prof. Poranee Berananda

Journal published trimonthly. Foreign subscription rate USS 200 including postage.

Publisher and artwork: Q - Print Co., Ltd.

Please send manuscripts to Dr. Ekamon Mahapoka

Mailing address: 71 Ladprao 95 Wangtonglang Bangkok 10310, Thailand E-mail: jdat.editor@gmail.com




ANYIFEITNUALLNN YA ENS
JOURNAL OF THE DENTAL ASSOCIATION OF THAILAND

AAUUIBANEITINYNT

Y= a a Y} ¢ ] Y % Yy 1w A A

alafRvinuaNININg @ TTUARNNEFEATNNTIIUATU 15171 datuN 3 veel w.e. 2559 wag
Punladuviminfasdensveineas aymunevedingtasiuenainaziiugemnamislunis
LHEWNTANIVRATUTUR RN aaaasTulsewalneynalvn Meinauidesasnisrainiilusslovy
AOK 3 IWINIINTUAUNMENNAY N19NBIUTIUITATY Y amTauagideiauningrars1vesninis vl
Anuduananindu atuliunenuaduvgdusesTanysue Wy unanuUsvimbieaivaisuiuann
a Ao & a P v ) & & = a ) o
Afuidndulgnlunisifenldneunisysagmeiagnatadlolelumes@uud vseunanuigiunisld
Yan 1 Biodentine™ lun1sUalnsaflungguietansiiinyialvi Celtra Duo™ lunisysaueilu
o ~ a a & A & e < v v o a
A5LEa15AUTUUBURISaNANEE bolaluLlasTIUA luAanIsINHUieann1552TL LDudu nneluadudadl
seugUeniaulaifeatunsiinn1ig osteonecrosis MenaIN1sARLYBLITA Herpes Zoster Faugin
sznuldlinnn winvslilladeuasnissnunisiasiaiunsoanainugussveslsala dmsvunauau
aunsalasnulanieluaduiilaeeniu wasiwufuaiuineianst asusulslulawemnlufiffvunay

Wulselosiiunesussansnis isndufuasdonsuiionauineans veuslias q tuluasu

waIngdunmuivatuntatuaaineveslasy

PN, A5, LBNUL UPILNAN
AN51008NS

dmsumi7idud Wandhauli http://www.jdat.ore
For high quality coloured figures, please refer to http://www.jdat.org




ANYIFEISNUALLNNYAENS
JOURNAL OF THE DENTAL ASSOCIATION OF THAILAND

fd13uey
Uit 66 atiufl 3 nIngrAm - Aueneu w.A. 2559

unANuUTiAY
d1susvannialadudmsunatadlolaluiuas diuun
nad ASUNT

9IS ARYAS

eu srseretiudana

589 ugUae

Biodentine™ Partial Pulpotomy in Adult
Permanent Teeth with Cariously-Exposed Pulp:
Case Reports (up to 30 Months Follow-Up)
Darunee Owittayakul

Patchanee Chuveera

n1svgatasvesiukasnszanidiuntendenisiialsa 182

gadavaudulssamanasgi 5 :
31891UEU98 1 918 ULASNUNIUITIUNTTY
sunsal Tannily

UNINYINIT

A Comparison of Liners and Adhesive Systems in
Preventing Coronal Dye Penetration in Root-filled
Teeth Subjected to Functional Forces

Pattama Chailertvanitkul

Peerapong Kupradit

Poonyaphorn Thanyakoop

Pacharee Kulwattanaporn

Nuttapong Kantrong

Subin Puasiri

Paul Vincent Abbott

Contents
Volume 66 Number 3 July — September 2016

149 Review Article

Dentin Conditioning Agents for Glass lonome Cement
Tool Sriamporn

Awiruth Klaisiri

Niyom Thamrongananskul

Case Report

Biodentine™ Partial Pulpotomy in Adult
Permanent Teeth with Cariously-Exposed Pulp:
Case Reports (up to 30 Months Follow-Up)
Darunee Owittayakul

Patchanee Chuveera

Spontaneous Exfoliation of Teeth and Alveolar
Bone Necrosis Following Herpes Zoster Infection of
Trigeminal Nerve: A Case Report and Review of
Literature

Wannaporn Nilpanit

Original Article

A Comparison of Liners and Adhesive Systems in
Preventing Coronal Dye Penetration in Root-filled
Teeth Subjected to Functional Forces

Pattama Chailertvanitkul

Peerapong Kupradit

Poonyaphorn Thanyakoop

Pacharee Kulwattanaporn

Nuttapong Kantrong

Subin Puasiri

Paul Vincent Abbott




ANYIFITNUALLNN YA ENS
JOURNAL OF THE DENTAL ASSOCIATION OF THAILAND

fd13ueY
Uit 66 atiufl 3 nIngIAs — Fueneu w.a. 2559

Tobacco Use and Cessation Training among
Thai Dental Students - the Global Health
Professional Student Survey, 2006 - 2011
Wikul Visalseth

Surat Mongkolnchai-arunya

Siriwan Pitayarangsarit

Jintana Peesing

Benjawan Danpradit

Thongchai Vachirarojpisan

aussauzAuiuansIufgeangvasiudinviununng 213

SITUANENT: YUNDIVBIUAUNAUATUIBI
N3N AV

v waLAsugLae

anNaNg 3mMNa

1IAD WINNYT

The Comparative Study of Fracture Strength 228

between CeltraTM Duo and IPS e.max® CAD
Nantawan Krajangta

Chayanit Angkananuwat

Lertrit Sarinnaphakorn

Front cover image:

(b) a fracture

Contents
Volume 66 Number 3 July — September 2016

203 Tobacco Use and Cessation Training among Thai

Dental Students - the Global Health Professional
Student Survey, 2006 - 2011

Wikul Visalseth

Surat Mongkolnchai-arunya

Siriwan Pitayarangsarit

Jintana Peesing

Benjawan Danpradit

Thongchai Vachirarojpisan

Competency in Geriatric Dentistry Among Thammasat
University Dental Graduates: Graduates and
Employers’ Perceptions

Nattira Suksudaj

Jeerat Bhonsethalert

Thakolkorn Vatakit

Mongkol Puangpetch

The Comparative Study of Fracture Strength
between CeltraTM Duo and IPS e.max® CAD
Nantawan Krajangta

Chayanit Angkananuwat

Lertrit Sarinnaphakorn

dentin showing the opening up of dentinal tubules and free of smear layer. (These images

were taken from specimens prepared by the authors)

(See Sriamporn et al., page 152 for details)




Journal of The Dental Association of Thailand

Instruction for Authors

The Journal of the Dental Association of Thailand
welcome submissions from the field of Dentistry and
related science. We published 4 issues per year in March,
June, September and December.

Categories of the Articles

1. Review Articles: an article with technical knowledge
collected from journals or textbooks and is
profoundly analyzed and criticized.

2. Case Reports: a short report of an update case
or case series related to dental field which has
been carefully analyzed and criticized with
scientific observation.

3. Original Articles: a research report which has
never been published elsewhere and represent
new and significant contributions to the field of
Dentistry.

4. Letter to the Editor: a brief question or
comment that is useful for readers

Manuscript Submission

The Journal of the Dental Association of Thailand
only accepts online submission. The manuscript must
be submitted via http://www.jdat.org. Registration by
corresponding author is required for submission.
We accept articles written in both English and Thai.
However for Thai article, English abstract is required
whereas for English article, there is no need for Thai
abstract submission. The main manuscript should be
submitted as .doc or .docx. All figures and tables should
be submitted as separated files (1 file for each figure or
table). For figures and diagrams, the acceptable file
formats are .tif, .omp and .jpeg with resolution at least
300 dpi. with 2 MB.

Contact Address

Editorial Staff of the Journal of the Dental Association
of Thailand

The Dental Association of Thailand

71 Ladprao 95

Wangtonglang Bangkok 10310

Email: jdat.editor@gmail.com

Telephone: 669-7007-0341

Manuscript Preparation

1. For English article, use font of Cordia New Style size
16 in a standard A4 paper (21.2 x 29.7 cm) with
2.5 cm margin on all four sides. The manuscript
should be typewritten with double-spacing.

For Thai article, use font of Cordia New Style size
16 in a standard A4 paper (21.2 x 29.7 cm) with
2.5 cm margin on all four sides. The manuscript
should be typewritten with 1.5 line spacing.
Thai article must also provide English abstract.
All references must be in English. For the article
written in Thai, please visit the Royal Institute of
Thailand (http://www.royin.go.th) for the assigned
Thai medical and technical terms. The original
English words must be put in the parenthesis
mentioned at the first time.

Numbers of page must be on the top right corner.
The length of article should not exceed 10 pages
of the journal (approximate 24-28 pages Ad, not
includ figures and tables)

Measurement units such as length, height, weight,
capacity etc. should be in metric units. Temperature
should be in degree Celsius. Pressure units should
be in mmHg. The hematologic measurement and
clinical chemistry should follow International
System Units or SI.

. Standard abbreviation must be used for abbreviation

and symbols. The abbreviation should not be
used in the title and abstract. Full words of the
abbreviation should be referred at the end of the
first abbreviation in the content except the standard
measurement units.

Position of the teeth may use full proper name such
as maxillary right canine or symbols according to FDI
two-digit notation and write full name in the
parenthesis after the first mention such as tooth 31
(mandibular left central incisor).

Every illustration including tables must be referred
in all illustrations The contents and alphabets in
the illustrations and tables must be in English.
Numbers are used in Arabic form and limited as
necessary. During the submission process, all photos
and tables must be submitted in the separate files.
Once the manuscript is accepted, an author may be
requested to resubmit the high quality photos.

Preparation of the Research Articles
1. Title Page

The first page of the article should contain the

following information

- Category of the manuscript

- Article title

- Authors’ names and affiliated institutions

- Author’s details (name, mailing address,
E-mail, telephone and FAX number)




2. Abstract

The abstract must be typed in only one paragraph.
Only Ensglish abstract is required for English article. Both
English and Thai abstracts are required for Thai article and
put in separate pages. The abstract should contain title,
objectives, methods, results and conclusion continuous-
ly without heading on each section. Do not refer any
documents, illustrations or tables in the abstract. The
teeth must be written by its proper name not by symbol.
Do not use English words in Thai abstract but translate
or transliterate it into Thai words and do not put the
original words in the parenthesis. English abstract must
not exceed 300 words. Key words (3-5 words) are written
at the end of the abstract in alphabetical order with
comma (,) in-between.

3. Text

The text of the original articles should be organized
in sections as follows

- Introduction: indicates reasons or importances
of the research, objectives, scope of the study.
Introduction should review new documents in order to
show the correlation of the contents in the article and
original knowledge. It must also clearly indicate the
hypothesis.

-Materials and Methods: indicate details of
materials and methods used in the study for readers
to be able to repeat such as chemical product names,
types of experimental animals, details of patients
including sources, sex, age etc. It must also indicate
name, type, specification, and other information of
materials for each method. For a research report
performed in human subjects, authors should indicate
that the study was performed according to the ethical
Principles for Medical Research and Experiment
involving human subjects such as Declaration of
Helsinki 2000 or has been approved by the ethic
committees of each institute.

- Results: Results are presentation of the discovery
of experiments or researches. It should be categorized
and related to the objectives of the articles. The results
can be presented in various forms such as words, tables,
graphs or illustrations etc. Avoid repeating the results
both in tables and in paragraph. Emphasize only
important issues.

- Discussion: The topics to be discussed include
the objectives of the study, advantages and
disadvantages of materials and methods. However,
the important points to be especially considered are
the experimental results compared directly with the
concerned experimental study. It should indicate the
new discovery and/or important issues including the

conclusion from the study. New suggestion, problems

and threats from the experiments should also be
informed in the discussion and indicate the ways
to make good use of the results.

- Conclusion: indicates the brief results and the
conclusions of the analysis.

- Acknowledgement: indicates the institutes or
persons helping the authors, especially on capital
sources of researches and numbers of research
funds (if any).

- References include every concerned document
that the authors referred in the articles. Names of
the journals must be abbreviated according to
the journal name lists in “Index Medicus” published
annually or from the website http://www.nlm.nih.gov

Writing the References
The references of both Thai and English articles
must be written only in English. Reference system must
be Vancouver system, using Arabic numbers, making
order according to the texts chronologically. Titles of
the Journals must be in Bold and Italics. The publication
year, issue and pages are listed respectively without
volume.
Sample of references from articles in Journals
Phantumvanit P, Feagin FF, Koulourides T. Strong
and weak acids sampling for fluoride of enamel
remineralized sodium fluoride solutions. Caries Res
1977;11:56-61.
- Institutional authors
Council on Dental materials and Devices.
New American Dental Association Specification No.27
for direct filling resins. J Am Dent Assoc 1977;94:1191-4.
-No author
Cancer in south Africa [editorial]. S Afr Med J 1994:84:15.

Sample of references from books and other
monographs
- Authors being writers
Neville BW, Damn DD, Allen CM, Bouquot JE.
Oral and maxillofacial pathology. Philadelphia: WB
Saunder; 1995. p. 17-20
- Authors being both writer and editor
Norman IJ, Redfern SJ, editors. Mental health care
for the elderly people. New York: Churchill Livingstone;,
1996.
- Books with authors for each separate chapter
and also have editor
Sanders BJ, Henderson HZ, Avery DR. Pit and
fissure sealants; In: McDonald RE, Avery DR, editors.
Dentistry for the child and adolescent. 7" ed. St Louis:




Mosby; 2000. p. 373-83.
- Institutional authors
International Organization for Standardization.
ISO/TR 11405 Dental materials-Guidance on testing of
adhesion to tooth structure. Geneva: ISO; 1994.

Samples of references from academic conferences
- Conference proceedings
Kimura J, Shibasaki H, editors. Recent advances
in clinical neurophysiology. Proceedings of the 10"
International Congress of EMG and Clinical Neuro
physiology; 1995 Oct 15-19; Kyoto, Japan. Amsterdam:
Elsevier; 1996.
- Conference paper
Hotz PR. Dental plaque control and caries.
In: Lang PN, Attstrom R, Loe H, editors. Proceedings of
the European Work shop on Mechanical Plaque
Control; 1998 May 9-12; Berne, Switzerland. Chicago:
Quintessence Publishing; 1998. p. 35-49.
- Documents from scientific or technical reports
Fluoride and human health. WHO Monograph;
1970. Series no.59.

Samples of reference from thesis

Muandmingsuk A. The adhesion of a composite resin
to etched enamel of young and old teeth [dissertation].
Texas: The University of Texas, Dental Branch at Houston; 1974.

Samples of reference from articles in press
Swasdison S, Apinhasmit W, Siri-upatham C,
Tungpisityoitn M, Pateepasen R, Suppipat N, et al.
Chemical sterilization for barrier membranes is toxic to
human gingival fibroblasts. J Dent Assoc Thai. In press
2000. *In this case, accepted letter must be attached.

Samples of reference from these articles are only
accepted in electronic format
- Online-only Article (With doi (digital identification
object number)

Rasperini G, Acunzo R, Limiroli E. Decision making
in gingival rec ession treatment: Scientific evidence and
clinical experience. Clin Adv Periodontics 2011;1: 41-52.
doi:10.1902 cap.2011.100002.

- Online only article (without doi)

Abood S. Quality improvement initiative in
nursing homes: the ANA acts in an advisory role. Am J
Nurs 2002;102(6) [cited 2002 Aug 12] Available from:
http://www.nursingworld.org/AJN/2002/june/Wawatch.
htmArticle.

- Ahead of printing
McGuire MK, Scheyer ET, Nevins M, Neiva R,

Cochran DL, Mellonig JT, et al. Living cellular construct

for increasing the width of keratinized gingival. Results
from a randomized, withinpatient, controlled trial
[published online ahead of print March 29, 2011].
J Periodontol doi:10.1902/jop.2011.100671.

Samples of references from patents/petty patents
Patent
Pagedas AC, inventor; Ancel Surgical R&D Inc.,
assignee. Flexible endoscopic grasping and cutting
device and positioning tool assembly. United States
patent US 20020103498. 2002 Aug 1.

Petty patent

Priprem A, inventor, Khon Kaen University. Sunscreen
gel and its manufacturing process. Thailand petty patent
TH1003001008. 2010 Sep 20.

Preparation of the Review articles and Case reports

Review articles and case reports should follow
the same format with separate pages for Abstract,
Introduction, Discussion, Conclusion, Acknowledgement
and References.

The Editorial and Peer Review Process

The submitted manuscript will be reviewed by at least
2 qualified experts in the respective fields. In general, this
process takes around 4 - 8 weeks before the author be
notified whether the submitted article is accepted
for publication, rejected, or subject to revision before
acceptance.

The author should realize the importance of correct
format manuscript, which would affect the duration of
the review process and the acceptance of the articles.
The Editorial office will not accept a submission if the
author has not supplied all parts of the manuscript as
outlined in this document.

Copyright
Upon acceptance, copyright of the manuscript must
be transferred to the Dental Association of Thailand.
PDF files of the articles are available at
http: //www.jdat.org.

Color Printing (baht / 2,000 copy)

1-16 pages for 4,815 baht vat included.

16-36 Pages 9,630 baht vat included.

This price is subjected to change with prior notice.







unAuUSNAL

o a zglj ﬂ o o/ 61 I I 3! ¢
d15UsuanN NNt UaNUa 1 rSUNaNad o Lo LUt IYLUUR
Dentin Conditioning Agents for Glass-lonomer Cement

4 S v 1 a -4 1'% aa) a o 13 o/ (3 3
nag AIDUNT, 97INS AANYAT” LAY Uy 515\1ﬂauumaqa
Tool Sriamporn’, Awiruth Klaisiri” and Niyom Thamrongananskul’
AdrviuanssUseivg Azviunwmenans uivedesedn
'Department of Prosthodontics, Faculty of Dental Medicine, Rangsit University
2 IUANTINARONIT AUSTIUALNNEANENS UNTINGITUEITUAERS
“Department of Operative Dentistry, Faculty of Dentistry, Thammasat University

*NAITTIUANTTUUSEAYS AMETUALINYEAERNS UNaINITRUNTIVENRY
*Department of Prosthodontics, Faculty of Dentistry, Chulalongkorn University

Unpnga

6l o

UnAMUUSTALLSaa1sUSvanminllaflud msunanadlolaluastiuunilinaUsyainiiesiusiy

9

waziseusesansnldusuannieflunounisysaemenanadleloluwesduud tnunisldasmantiiie
ANz IRy Mdnvsadawlstuades asaneussInirmily uiuniafiuseAugania WuAILsEn

in press

manasazaiisgnialaiuiunaadleleluwes@uud Awsefnuicdagiuinisldansusuanmitaiiey
aNeTlln WU NIATAIN @15aYaLVBILIT NIANERETATAN LeTiaulaelumnizerdRinuednvsedatie
nsavleanesn wavansusuanmRauiingu § dnvaneudnmeIsnsTuanaA1TU LWL MudIaUeenrs ol

Article

aaeen AnuutularszasafiasdudaRaiuiunnaaiuly lnensanedeza3aniinuidudusosas
10-30 lesuanuilenanndian wesniluasviaferivarainenaladlelelumesduudndandmilu
nsndeu Wmtnluanage aunsahanuaseInwasinwlstuadests livihlimedeituladisldaududy
WazsTEEaINISINIMINZaN 8nnsdiasnsnnugussiiiafiuwazdaasuliiniussinlissninamanlansend
& e [ v o [ a & o [ c s &
sgmbndfunanadleleluwesduud Jagiuiiansusvanmiulefludmiunatadlolelumesdwudndu

(3

HARAuYININIIAERNIIIeRIAiUNa1adlaloluesTuud Fwusasndndueidosdusenounuall

'
o w =1

wagdsnsldanuiiuandeiuly dslunsufiRaumuugihvesinanogrunsinsniadudedfey ielian

o

anusoeglutesinvasilsliegvenuiunasiinnadnsnavgn

AEAgY: asusuanmiRaiiely, nanadleleluweasdiuud, nsanedosA3an

Sriamporn et al., 2016 149



Abstract

The aim of this article was to review the properties of the dentin conditioning agents for
glass-ionomer cement, for example, clean the tooth surface, modify or remove the smear layer,
demineralize the tooth surface, increase the surface area and increase mechanical and/or chemical
bond strength between the tooth surface and glass-ionomer cement. For many years, various tooth
surface treatment agents have been available. These include citric acid, demineralizing solution,
polyacrylic acid, ethylenediamine tetraacetic acid (EDTA), phosphoric acid and many others. Different
study designs have been tested for these tooth surface treatment agents; for example, rinsing or not
rinsing the agent with water after application or testing the effect of different concentrations of the
agent. The most popular and widely used dentin conditioning agent for glass-ionomer cements is
10-30 % polyacrylic acid because of its similar composition to the liquid mixture of the glass-
ionomer cement. Polyacrylic acid is a weak acid with high molecular weight that is capable of cleaning
the tooth surface, modifying the smear layer, without inducing dentinal tubule opening when the
proper concentration and application time is used, roughening the tooth surface and promoting the
formation of chemical bond between hydroxyapatite and glass-ionomer cement. Nowadays, suppliers
tend to sell their dentin conditioning products along with the glass-ionomer cements. Each of which
has different chemical composition and different treatment method. Therefore, it is best to strictly

follow the manufacturer’s instruction for the best result.

Article in press

Key words: Dentin conditioning agent, Glass-ionomer cement, Polyacrylic acid
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Figure 1

llustrations from scanning electron microscope (SEM) (4,000x) (a) show dentin surface after

prepared with the diamond bur creating smear layer and cutting debris and (b) a fracture

dentin showing the opening up of dentinal tubules and free of smear layer. (These images

were taken from specimens prepared by the authors)
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Figure 2 (a) chemical structure of acrylic acid, itaconic acid and maleic acid, (b) chemical structure

of polyalkenoic acid or copolymer of acrylic acid, itaconic acid and maleic acid, and

(c) chemical structure of polyalkenoic acid or polymer of acrylic acid
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Figure 3 Illustration from SEM (4,000x) shows
dentin surface after treated with 50 %
citric acid for 5 seconds and water rinse.
(This image was taken from specimens

prepared by the authors)
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Figure 4 Illustrations from SEM (4,000x) show dentin surface after treated with polyacrylic acid

(a) concentration 10 % for 10 seconds, (b) concentration 10 % for 20 seconds (c) |

concentration 35 % for 20 seconds and water rinse. (These images were taken from

specimens prepared by the authors)
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Figure 5 lllustration from SEM (4,000x) shows
dentin surface after treated with 17 %
EDTA for 20 seconds and water rinse.
(This image was taken from specimens

prepared by the authors)

1 1

egsou 9 Lduleaaoaiau (intrafibrillar mineral)

g
fansag waztengdldlvidulofanisui fody
Nufvendeiiudndiurafoulosoudmiouiiay
AavussiaditumyiliduosTanysaeituld uonant
pﬁ%’aé’maﬁm’wms%ﬁﬁLaé’aﬁwﬁﬂﬁﬂé’wmﬂu
arsdudueuluduminusialalusiiug (matrix
metalloproteinases, MIMPs) FevilinsuSuanwin
eanssaeansatesturnudeuvenisiaia
dlemanawuludnge

Imbery Wazauz® AnwIAIANUNULINRDUY
senenanadlololuestiuunvinnnuusnielstu
fuieituitusuanmingaeansavans Sa7he fiszeu
auddugosar 17 Taemfidld 1 uniiudrdsi
ponanvuLiviunaaouliigungd 37 e
walea Wunan 26 Fluadrdwgselutdndusn
24 Flus dwsunanadleleluuesduudfidu
HAnSu9IveAYLeATLALALNAULY HANITVIARDS
wuinileilufiusuanmindsansazane sl
mmwuuﬁqLaauﬁqqaﬂ'jwLﬁaﬁuﬁﬂ%'uamwﬁaéfw

o w

ansnuTengranuugegalidudAgyniaia

160 J DENT ASSOC THAI' VOL. 66 NO.3 JULY - SEPTEMBER 2016



5. nsanaawa3n (phosphoric acid)
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Figure 6

Illustrations from SEM (4,000x) show dentin surface after treated with 37 % phosphoric

acid for (a) 5 and (b) 10 seconds and water rinse. (These images was taken from

specimens prepared by the authors)
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7. @suSuanmiailefludwiunanad
Taloluiuas Fuud M undnsuain1an1sdn
(commercial product of dentin conditioning
agents for glass-ionomer cement)
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Table 1  The samples of commercial product of dentin conditioner for glass-ionomer cement and
their compositions
Product Composition Company

GC Dentin Conditioner
GC Cavity Conditioner

10 % Polyacrylic acid

hexahydrate
GC Fuji Plus Conditioner
Self-Conditioner for Fuji
Filling
Ketac Dentin Conditioner 25 % Polyacrylic acid
Vitremer core build up/
restorative primer

Ketac Nano primer

Riva Conditioner

20 % Polyacrylic acid, 3 % Aluminum chloride

Citric acid monohydrate, ferric chloride
HEMA, 4-META, ethanol and water

46 % HEMA, 39 % Ethyl alcohol, 15 %
Polyacrylic acid, photoinitiator

HEMA, water, copolymer acrylic acid and
itaconic acid, photoinitiator

25-30 % Polyacrylic acid

GC Corporation, Tokyo, Japan
GC Corporation, Tokyo, Japan

GC Corporation, Tokyo, Japan
GC Corporation, Tokyo, Japan

3M ESPE, Seefeld, Germany
3M ESPE, Seefeld, Germany

3M ESPE, Seefeld, Germany

SDI Limited, Bayswater Victoria,
Australia
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Case Reports

Biodentine™ Partial Pulpotomy in Adult Permanent Teeth
with Cariously-Exposed Pulp: Case Reports (up to 30 Months
Follow-Up)

Darunee Owittayakul' and Patchanee Chuveera'

'Department of Family and Community Dentistry, Faculty of Dentistry, Chiang Mai University, Thailand

Abstract

A new calcium silicate-based cement, Biodentine™ (Septodont, Saint Maur des Fosses, France), %
has recently been introduced. With its biocompatibility and dentinal bridge-promoting o

: - : " Q
properties comparable to those of the clinically well-accepted mineral trioxide aggregate (MTA), -
Biodentine™ could probably be an appropriate option for pulp capping procedures. However, clinical -
outcome studies on Biodentine™ are limited. Moreover, vital pulp therapy in cariously exposed %
permanent teeth is also controversial. These case reports describe clinical procedures and outcomes E

of partial pulpotomy using Biodentine™ as a pulp capping material in four cariously exposed adult
permanent teeth in three patients aged 22 to 50 years. At 12 to 30 months follow-up, none of the
patients experienced spontaneous pain, swelling or abscess formation. All teeth displayed a positive
response to pulp testing and functioned normally. The radiographic evaluation revealed normal

periapical areas.
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Introduction

The partial pulpotomy for carious
exposures is a procedure in which the inflamed
pulp tissue beneath an exposure is removed to
a depth of one to three millimeters, or deeper,
to reach healthy pulp tissue.' Histological
studies”® have shown that pulp adjacent to
carious exposure may have only local damage,
while the remaining pulp may be infiltrated with
inflammatory cells to varying degrees, or may
even be free from inflammatory change. If the
cause of the inflammation is removed and
bacterial microleakage is prevented, the inflamed
pulp may heal.** However, the procedure has
not been popular for mature permanent teeth
of adult patients, since there is a concern that
increasing age may affect clinical success.” A
systematic review by Aguilar and Linsuwanont®
reported a weighted pooled success rate of
90.6 % for partial pulpotomy in permanent teeth
with closed apices but with inconclusive
information regarding age as a factor influencing
treatment outcome.

It has been suggested that bioengineered
medicaments may be useful for inducing
reparative dentin, thereby decreasing the
patients’ advancing age as a negative factor.’
Mineral trioxide aggregate (MTA), a calcium
silicate-based cement, has become a popular
alternative to calcium hydroxide (Ca(OH)Z) as a
pulp capping material. The effectiveness of MTA

as a pulp capping material in human permanent

teeth has been shown to outperform Ca(OH),
in clinical and histological observations.”*
However, MTA has some known drawbacks,
including long setting time, potential of tooth
discoloration, high costs and handling difficulty." ™
Recently, a new calcium-silicate based material,
Biodentine™ (Septodont, Saint Maur des Fosses,
France), has become available with lower cost.
Results from in vitro and in vivo studies have
shown promising biocompatibility and bioactive
properties as a pulp capping material'**® with
improved physical properties and handling
characteristics compared to those of MTA."”*
However, current evidence on clinical outcomes

d.”* To the authors’

of Biodentine™ is limite
knowledge, there is no report on clinical
outcomes of cariously exposed human permanent
teeth treated with Biodentine™. Therefore,
the following case reports describe clinical
procedures and outcomes of partial pulpotomy
using Biodentine™ as a pulp capping material

with up to 30-month follow-up.

Four teeth in three patients who had
undergone partial pulpotomy in the
Comprehensive Dental Clinic, Division of General
Dentistry, Faculty of Dentistry, Chiang Mai
University, Chiang Mai, Thailand, during April 2013

172 J DENT ASSOC THAI' VOL. 66 NO.3 JULY - SEPTEMBER 2016



through February 2014 were included in this
report. Before treatment, the patients had been
informed of the potential risks and benefits, costs
and clinical procedures. Patients’ questions had
been answered and consent forms signed. Clinical
and radiographic examination was performed and
recorded. An electric pulp tester (Digitest Pulp
Vitality Tester model no. D626D; Parkell,
Edgewood, New York, USA) was used to assess
pulpal vitality. Pre-operatively, all patients
presented with deep carious lesions without
severe or lingering pain and had normal
periodontal spaces on periapical radiographs.
Positive responses to electric pulp tester were
also obtained from all included teeth.

One undergraduate and two postgraduate
dental students performed all treatments under
the supervision of a clinical teaching staff

member with an endodontic background.

Clinical procedures

Following local anesthesia using 4 %
articaine with 1:100,000 epinephrine (Ubistesin
Forte, 3M ESPE, Neuss, Germany) and rubber dam
isolation, the tooth to be treated and the
operative field was disinfected with 2 %
chlorhexidine gluconate solution. Dental caries
was then excavated initially from the periphery
toward the pulpal center of the lesion using a
spoon excavator and a slow speed round bur
until hard dentin was felt while probing with a
spoon excavator, suggesting that complete caries
removal was achieved. When pulpal exposure

occurred, a high speed round diamond bur, sized

approximately to the exposure, was used with
copious water coolant to brush away the
superficial surface of the exposed pulp and the
surrounding dentine. The exposed area was then
rinsed with 5 ml of either 2.5 % sodium
hypochlorite (NaOCl) or 2 % chlorhexidine
gluconate solution. A cotton pellet dampened
with the solution was then pressed over the area
to control bleeding for 5 minutes. If bleeding
control was not achieved at this stage, a high
speed round diamond bur was used again to
remove an additional 1 to 2 mm of pulp tissue
and the irrigation and pressing was repeated. The
rest of the cavity was blotted dry with a steriled
cotton pellet. After a clean and dry area was
obtained, Biodentine™ was prepared according
to the manufacturer’s instructions and carried
onto the exposure and surrounding dentin using
an amalgam carrier or a plastic instrument. This
first portion of Biodentine™ was pressed gently
by a plugger or a ball-burnisher to ensure the
adaptation of the material with the pulp tissue
and the surrounding dentin. The rest of the cavity
was filled with the remaining Biodentine™ to
serve as an intermediate restoration. When the
material was set, the occlusion was checked and
post-operative periapical radiograph was made.
Patients were appointed for placement of a direct
composite restoration on their next visit, over
the cut back Biodentine™, which served as a base

material on their next visit.
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Case 1

A healthy 50-year-old female presented
with an isolated deep carious lesion extending
under the distal gingival margin of tooth 47 (Fig.
1a). She reported a short-duration sensitivity to
cold water without other symptoms. Clinical
symptoms and signs were indicative of reversible
pulpitis with normal periapical tissues. A surgical
crown lenghtening was done prior to a partial
pulpotomy procedure to provide a suitable
environment for rubber dam isolation and a
manageable restorative margin. Upon caries
removal, a 2.5-mm pulp exposure was found. A

partial pulpotomy protocol as mentioned above

was followed with bleeding control achieved
after the first five-minute pressure application
(Figs. 1b-1d). Two days later, a direct composite
restoration was placed over the partially cut back
Biodentine™. Biodentine™ was found to be
completely set with a hard consistency, similar
to that of set glass ionomer cement. At the
26-month recall, the patient reported no
symptoms and normal function, the tooth
responded well to a cold test using Endo-lce®
(Colténe Whaledent, Cuyahoga Falls, Ohio, USA)
and the restoration was still intact (Fig. 1f).
Radiographic evaluation at 26 months showed

clinically normal periapical tissues (Fig. 1e).

Figure 1 Partial pulpotomy on tooth 47 (a) Preoperative radiograph showing that the caries on the

distal aspect was in close proximity to the pulp. (b) 2.5-mm pulp exposure was found after

complete caries removal and the coronal pulp was amputated. (c) Biodentine™ was

directly applied. (d) Immediate postoperative radiograph (e, f) 26-month postoperative

radiograph and photograph
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Case 2

A healthy 22-year-old female presented
with tooth 25 showing a deep distal caries lesion
without pain on biting. However, this tooth had
a positive response to percussion without
noticeable radiographic changes periapically (Fig.
2a). While removing caries, a 1.5-mm pulp
exposure occurred. The clinical diagnosis was
then made as asymptomatic irreversible pulpitis
with symptomatic apical periodontitis. Complete
caries removal using the partial pulpotomy

protocol, using 2.5 % NaOCl irrigant as mentioned

above, was performed with bleeding control

achieved within the first five-minute pressure
attempt. Biodentine™ was applied as an
intermediate restoration. Six days later, a direct
resin composite was placed as a permanent
restoration (Fig. 2b). At the 12-month recall visits,
radiographic examinations revealed normal
periapical tissue (Fig. 2c). Compared to the early
post-operative radiograph (Fig 2b), a receded pulp
chamber roof was noticed at 12-month recall
(Fig. 20), suggesting reparative dentine formation.
At 30-month recall, the tooth was asymptomatic
and responded positively to electric pulp test
(EPT) and had an intact restoration (Fig. 2e).

Figure 2 Partial pulpotomy on tooth 25. (a) Preoperative radiograph showing deep caries with

normal periapical area, (b) Early postoperative radiograph showing good adaptation of

Biodentine™ and resin composite restoration, (c) 12-month recall radiograph showing

receded pulp chamber and normal periapical area, (d) 30-month recall radiograph, (e)

Intraoral photograph showing restoration was intact at 30-month recall.
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Case 3

A healthy 37-year-old female presented
with deep caries on teeth 14 and 36 without
clinical signs indicative of irreversible pulpitis. The
pre-operative radiographs of both teeth
demonstrated extremely deep caries that might
have reached the pulp, with normal periapical
areas (Figs. 3a, 4a). After complete removal of
caries, a 1.5-mm pulp exposure on tooth 14 and
two 1-mm pulp exposures on tooth 36 were
found. A partial pulpotomy protocol, as
mentioned above, was followed, with hemorrage

control achieved at the first attempt. A direct

resin composite restoration was placed on tooth
36 at the one-month recall visit but tooth 14 was
not permanently restored because of time
limitation. Contact with the patients was lost
until 12 months after tooth 14 was treated. We
found that the Biodentine™ intermediate filling
on tooth 14 and the permanent restoration on
tooth 36 were still intact at that time (Figs. 3b,
4b). Both teeth were also asymptomatic and
responded positively to EPT. The radiographs of
tooth 14 at 12 months and tooth 36 at 14 months

postoperative, also showed normal periapical

areas (Figs. 3c, 4a).

Figure 3 Partial pulpotomy on tooth 14. (a) Preoperative radiograph showing deep caries with

normal periapical area, (b) Intraoral photograph showing good adaptation of Biodentine™

at 12-month postoperative, (c) 12-month recall radiograph showing normal periapical

area.

Figure 4 Partial pulpotomy on tooth 36. (a) Preoperative radiograph showing deep caries with

normal periapical area, (b) Intraoral photograph showing restoration was intact at 14-month

recall, (c) 14-month recall radiograph showing normal periapical area.
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Discussion

We observed successful outcomes of four
teeth in three adult patients aged 22 to 50 years,
with cariously exposed pulp, treated with a partial
pulpotomy technique using Biodentine™ as a
pulp capping material. All treated teeth showed
no symptoms, positive responses to sensibility
tests and normal periapical radiographic finding
at 12 to 30-month follow-up.

Age-related changes in dental pulp, such
as reduction in odontoblasts and fibroblast cell
density while fibrous bundles of collagen
increased, were evidenced.” These changes
suggest that the reparative capacity of aging pulp
was compromised. Choosing the innovative
calcium silicate-based cements with well
accepted biocompatibility and tissue repair
promoting properties, such as MTA and

Biodentinem!# 182423

, could probably be an
appropriate option for pulp capping in adult
patients, considering the reduced reparative
potential of aging pulp.

Freshly-prepared MTA has a lack of
cohesiveness, resulting in difficult handling.""
Biodentine™ has been reported to have better
handling consistency.” We also found the pliable
characteristics of Biodentine™ facilitated the
application of the material over the exposure
and surrounding dentin, particularly when the
exposure was on the axial wall, as presented in
all our cases. With its short setting time, high
compressive strength and sealing ability,

Biodentin™ can be simultaneously used as a base

material and intermediate restoration.”””® The
set Biodentine™ can be partially cut back to give
room for a permanent restoration without the
need for an additional layer of a lining cement.”
For use as an intermediate restoration,
Biodentine™ has been reported to be successfully
used as a posterior restoration material for up to
six months.”” One tooth with a substantially
impaired coronal structure in Case 3 was safely
provisionalized with Biodentine™ for up to 12
months (Fig. 3b). We found intact Biodentine™
surfaces and hard consistency, similar to that of
glass ionomer cement, when cut with a dental
bur at the second visit in all teeth of our cases.

Complete caries removal and partial
pulpotomy allowed clinicians to assess pulpal
conditions based upon appearance, such as
colour and occurance of bleeding. The less
predictable outcome of the direct pulp capping
procedure, in which the medicament was applied
over the exposure site without removal of the
inflamed pulp underneath the carious lesion,
compared to the high success rate of partial
pulpotomy, suggested that removal of inflamed
pulp is likely to be critical for a successful
outcome.? However, in clinical practice, evaluation
of the extent of pulp inflammation remains a
challenge. The most practical predictor of a
successful outcome is the amount of pulpal
bleeding at the time of exposure”, which relates
to the ability to achieve hemostasis. Bogen and
Chandler” suggested using NaOCLl for 5-10
minutes as a hemostatic agent and also as a

diagnostic tool to differentiate reversible from
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irreversible pulpitis. Among various solutions
recommended for pulpal hemostasis®, 2.5 %
NaOCl and 2 % chlorhexidine solution are widely
used endodontic irrigants with antimicrobial
properties and have shown no negative effect
on pulp healing.”** Hemostasis was obtained
within the first five-minute attempt.

Patients with a clinical diagnosis of
asymptomatic irreversible pulpitis with tenderness
to percussion were included in this report. It is
noted that clinical diagnosis based on patient’s
symptoms may not represent the true
histopathological stage of the pulp.”** Moreover,
patients may respond to the percussion test even
though the teeth have minimal or no pulp
inflammaton.>** Whereas the relationship
between clinical signs and symptoms and
treatment outcome of vital pulp therapy cannot
be established®, teeth with spontaneous pain,
positive responses to percussion or widened
periodontal spaces periapically have been
treated successfully in several vital pulp therapy
studies.*”*** It may not be appropriate to use
symptoms such as positive responses to
percussion alone to indicate exclusion from vital
pulp therapy.

When caries extended subgingivally, as
in Case 1, surgical crown-lenghtening was needed
to provide a manageable field of operation.
Strictly-controlled treatment conditions, such as
rubber dam placement, disinfection of the
operating field and use of antimicrobial agents
as irrigants, could have also contributed to our

successful outcomes.

It should be noted that the successful results
presented herein were based on a limited level
of evidence resulting from a limited number of
subjects selected from many successful cases.
However, with innovative calcium silicate
cements available at low cost, the results
encourage additional long-term clinical studies
to provide an increased level of evidence
regarding potential prognostic factors for pulp
preservation therapy, particularly in adults with

carious pulp exposure.

Conclusions

The use of Biodentine™, with a specified
protocol, including complete caries removal, use
of disinfectants and hemostatic agents and
treatment performed under controlled operating
conditions, may have contributed to the
successful outcome of our presented cases. To
generalize, studies of prognostic factors, based
on increased levels of evidence, are needed to
develop patient selection criteria and a well
specified procedure for partial pulpotomy in

mature, permanent teeth with carious exposure.
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Spontaneous Exfoliation of Teeth and Alveolar Bone Necrosis
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Abstract

Herpes zoster (HZ) is a disease caused by reactivation of varicella zoster virus (VZV). With the
low immune condition, VZV was reactivated. It is characterized by multiple painful vesicles on skin
that innervated by the affected nerve. The oral complications appear when the maxillary or mandibular
divisions of the trigeminal nerve are involved. Oral complications are postherpitc neuralgia, devitalized
teeth, resorption of root, and spontaneous exfoliation of teeth, osteomyelitis or alveolar bone necrosis.
This paper presents a case of 54- year-old Thai male with underlying diabetic mellitus and hypertension
presented with exposure of right mandibular alveolar bone necrosis and spontaneous exfoliation of
right lower teeth after having vesicles at skin below right lower lip. Base on clinical features, a diagnosis
of herpes zoster infection at right mandibular division of trigeminal nerve inducing alveolar bone

necrosis with spontaneous exfoliation of teeth was given.

Key words: Herpes zoster, Spontaneous exfoliation of teeth, Alveolar bone necrosis.
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A Comparison of Liners and Adhesive Systems in Preventing
Coronal Dye Penetration in Root-filled Teeth Subjected to

Functional Forces
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Abstract

Root-filled teeth must be restored with materials that prevent penetration of bacteria and
fluids containing nutrients. Different liners materials and etching techniques are available for use with
composite resins. The aim of this study was to compare dye penetration with two liners and two

adhesive systems in access cavities of root-filled premolars whilst simultaneously subjected to

in press

functional loading. Extracted human premolars were accessed and root-filled. Teeth in groups | and

Il were lined Vitrebond while groups lll and IV were lined with lonosit. Groups | and Il were etched

and primed with Optibond FL primer. Optibond FL adhesive was placed and filled with Premise

Article

composite resin. Groups Il and IV had Optibond XLR primer, Optibond FL adhesive and the same
composite. Specimens were then mounted and subjected to the equivalent of three months
mastication whilst simultaneously immersed in India ink. Specimens were retrieved and sectioned.
Dye penetration was measured and expressed as a ratio of the tooth length. Data were analysed by
one-way ANOVA, followed by the Bonferroni test. The results showed that controls performed as
designed. There was no statistically significant difference between the four experimental groups
(p = 0.051). Neither Vitrebond nor lonosit showed significant differences in preventing dye penetration
(t-test, p = 0.663) but the total-etch system had significantly less dye penetration than the self-etch
system (t-test, p = 0.007). In conclusions, there was no difference between the two linersin preventing
dye penetration. The total-etch system was significantly better at preventing dye penetration than

the self-etch system in ideal endodontic access cavities in root-filled premolar teeth.
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Introduction

Root canal therapy should not be
considered complete until a definitive coronal
restoration has been placed. The ideal restoration
for endodontically-treated teeth should restore
function and esthetics, protect the remaining
tooth structure and resist bacterial penetration.
At present, improved restorative adhesive
bonding techniques and materials have led
researchers to advocate the use of adhesive
restorative systems to restore the ideal standard
access cavities.”” They could improve the tooth’s
fracture resistance and longevity, moreover, they
may provide potential periodontal and economic
benefits to patients. Nevertheless, endodontically-
treated teeth may offer different conditions for
bonding and restoration - for instance, exposure
of root-treated dentin to various irrigation
solutions such as sodium hypochlorite may
influence the hybridization quality of intra-
radicular dentin.*® Moreover, bonding to the pulp
chamber may be different from bonding to
coronal dentin because the volume of the
restoration is larger in endodontically-treated
teeth, and more resin increments are necessary
to fill the access cavity. Cusps lose their support
from the roof of the pulp chamber and may flex
owing to shrinkage stresses. All these factors may
affect the marginal quality of bonded restorations
in endodontically-treated teeth.

Numerous commercial bonding systems

are available using two concepts: “total-etch”

and “self-etch” adhesive systems. One-step self-
etch or seventh generation adhesives have the
combination of etchant and primer in the one
system. The manufacturers claim that its
advantage is to reduce the application time and
technique-related sensitivity. On the other hand,
there is an ongoing debate regarding the efficacy
of bonding to enamel with self-etch adhesive
systems.

There are many factors that can affect
the marginal integrity of coronal restorations such
as the types and techniques of material used, the
thickness, the mastication forces, etc. The use of
glass ionomer cements, resin modified glass
ionomers and flowable composites have been
advocated to prevent the entrance of oral fluids
and micro-organisms into the root canal system.
However, they have shown contradictory
results.” " Functional forces have been shown to
contribute to the degradation of the resin bond
in restorative applications.® Repeated stress
causes micro-fractures and cracks within the
resin.”

The purpose of this in vitro study was to
compare coronal dye penetration of two liners
and two adhesive systems in access cavities of
root-filled teeth whilst simultaneously subjected

to functional loading.
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Materials and Methods

Seventy-six extracted, human, caries-free
maxillary first premolars with two distinct root
canals were used. Two teeth were used as
negative controls without access cavities. The
other 74 teeth had standard access cavities
prepared and the root canals were negotiated.
Patency of the apical foramen was determined
using a #15 K-flex file (Kerr, MI, USA). The working
length was established 1-mm short of the length
at which the file exited the apical foramen. The
canals were chemo-mechanically prepared using
the step back technique to a #35 master apical
file. Copious irrigation with 2.5 % sodium
hypochlorite (Kao Industrial (Thailand) Co., Ltd.,
Bangkok, Thailand) was used throughout the
canal preparation. The canals were dried with

paper points followed by apical clearing. Root

canal fillings were placed by using cold lateral
compaction, freshly mixed Grossman type
cement (CU sealer, Chulalongkorn University,
Bangkok, Thailand) and gutta percha (Dentsply
(Thailand) Ltd., Bangkok, Thailand). Excess gutta-
percha was removed with a heated instrument
at the level of cemento-enamel junction. The
teeth were kept at room temperature for at least
three months until needed for the remainder of
the experiment.

The 74 teeth were randomly divided into
four experimental groups (N = 18) and a positive
control group (N = 2). The experimental design
is summarized in Fig. 1. Groups | and Il teeth were
lined with freshly mixed Vitrebond (3M ESPE, St.
Paul, USA) to a thickness of 2 mm and light cured
for 40 seconds. Groups Il and IV teeth were lined
with lonosit (DMG, Hamburg, Germany) to a

thickness of 2 mm and light cured for 40 seconds.

76 maxillary first
premolars with 2

root canals

2 teeth were left
intact for negative
control

74 teeth were root

filled

36 teeth were lined
with Vitrebond™

Gr 11:18 teeth were
bonded using self-
etch technique

Gr 1:18 teeth were
bonded using total -
etch technique

Gr 111:18 teeth were
bonded using total-
etch technique

2 teeth were left
open for positive
control

36 teeth were lined
with lonosit™

Gr IV:18 teeth were
bonded using self-
etch technique

Figure 1 Flow chart of the experimental design
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After the liners had been placed, teeth
in groups | and Il were etched with 37.5 %
phosphoric acid for 15 seconds. They were rinsed
with water until the etchant was completely
removed and gently air dried. Optibond FL primer
(Kerr, MI, USA) was then applied to the prepared
surfaces with a light scrubbing motion. The teeth
were gently air dried and Optibond FL adhesive
(Kerr, MI, USA) was applied to the cavity. A triplex
syringe was used to blow a gentle stream of air
over the material for 3 seconds in order to thin
it out as per the manufacturer’s instructions
before being light cured for 20 seconds. The
access cavities were filled with a nano-filled resin
composite resin material, Premise (Kerr, MI, USA)
shade A3, using the incremental layering
technique and light curing each layer for 40
seconds.

The access cavities in groups Il and IV
teeth were brushed with Optibond XLR primer
(Kerr, MI, USA) for 20 seconds. They were air
thinned with a triplex syringe for 5 seconds and
Optibond FL adhesive (Kerr, MI, USA) was applied
to the cavity surface with a light brushing motion
for 15 seconds. This was air thinned for 10
seconds and light cured for 20 seconds. The
cavities were then filled with the same material
and technique described above for groups | and
lll. AWl restorations were finally polished using a
fine grit diamond bur (Composhape) and
aluminium oxide mixed with diamond dust bur
(Kerr Hawe Hiluster polishing system: Kerr, MI,
USA).

Two root-filled teeth were left open to
serve as the positive control group and the two
intact teeth served as the negative control group.
The root surfaces of all teeth were dried with
oil-free compressed air prior to painting them
with polyvinyl siloxane tray adhesive (PVS Tray
Adhesive; 3M ESPE, Germany) which was allowed
to dry on the bench for at least 30 minutes. This
layer of adhesive was used to simulate the
periodontal ligament due to the resilience of the
material. It also acted as another barrier against
potential dye penetration into the root canal
system through the root surfaces and lateral
canals.

Each tooth was individually mounted in
a lower sample holder for the Willytec dual-axis
Chewing Simulator (Munich, Germany) (Fig. 2)
using polymethylmethacrylate (PMMA) resin
(Orthoplast Light Pink; Vertex-Dental, Netherlands)
to the level of the cemento-enamel junction.
They were then cured in a pressure pot (Palamat
Pratic ELT; Heraeus Kulzer, Germany), as per the
manufacturer’s instructions. In order to
compensate for the polymerisation shrinkage of
the PMMA resin, the gaps between the resin
block and the inner surface of the sample
holders were filled with polyvinyl siloxane (PVS)
impression material (Imprint Il Garant, Regular
Body; Kerr, USA) which further acted to simulate
the periodontal ligament during masticatory

loading of the samples.
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Figure 2 The Willytec dual-axis Chewing Simulator

Aliquots of 10 mL of 1 % India ink and
90 mL of physiologic saline were introduced to
submerse the entire coronal segment of the teeth
in each sample holder (Fig. 3). A precision grade
6.35 mm ceramic ball bearing was fixed to the
upper sample holders of the Willytec Chewing
Simulator to simulate an opposing cusp. The
antagonist ball was centered on the occlusal
surface of the specimens. The cyclic loading
parameters were set according to the parameters
outlined by Kern et al.” in 1999 to replicate three
months of clinical mastication (Table 1). The
experiment was conducted at room temperature
and the overall time period of loading was

approximately 14 hours.

Broth

PMMA Resin
Artificial PDL

PVS Seal

—— Sample Holder

Figure 3 Cross-section diagram of a mounted

tooth in a sample holder
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Table 1 Chewing simulation parameters used for the Willytec dual-axis Chewing Simulator

Parameter Value
Vertical Movement 6 mm
Rising Velocity 55 mm/s
Descending Velocity 30 mm/s
Mass Per Sample 5 ke
Kinetic Energy 2250 x 10° J
Dwell Time 60 s
Horizontal Movement 0.3 mm
Forward Velocity 30 mm/s
Backward Velocity 55 mm/s
Cycle Velocity 1.2 Hz

Immediately after the completion of each
chewing sequence, the tooth-PMMA units were
retrieved from the sample holders. The tooth
was rinsed with tap water to remove excess India
ink. They were then sectioned longitudinally in
the bucco-lingual plane to provide two halves
using a disc (Isomet, Buchler, Illinois, USA) with
water coolant. The internal surfaces of each half
were measured for the maximum dye penetration
(millimeter) under a microscope (Nikon, Japan)
at 10x magnification. Each half was assessed by
two independent observers who had not
performed the earlier phases of the experiment.
Inter-examiner and intra-examiner agreement

exceeded 90 % at a regular calibration exercise.

The maximum dye penetration was measured
from the cavosurface margin of the cavity along
the tooth/material interface (Fig. 4). The mean
of maximum dye penetration, the mean of tooth
length and the ratio between the maximum dye
penetration and the tooth length in each
experimental group were calculated. The ratio
between the maximum dye penetration and the
tooth length of the four groups were tested using
one-way analysis of variance (ANOVA), followed
by the Bonferroni test. The comparison between
2 types of liners or 2 types of adhesive systems
were tested by the Independent sample t-test.
P-values less than 0.05 were considered

statistically significant.
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Figure 4  Tooth half in the resin block showed gutta-percha root filling at the level of
cement-enamel junction, liner 2 mm thick (blue arrow), the cavosurface margin (yellow

arrow) and tooth length (red arrow)

There was no dye penetration in teeth in penetration and the tooth length in each

the negative control group whilst teeth in the experimental group are shown in Table 2. Vertical

positive control group showed dye penetration
throughout their full length. Hence, the
experimental model was valid. The mean of

maximum dye penetration, the mean of tooth

root fractures were noted in eight teeth (four
from group Ill and four from group IV) after the
completion of the simulated chewing and hence

these teeth were eliminated from the study.

length and the ratio between the maximum dye

Table 2 The maximum dye penetration, the tooth length and the ratio between maximum dye

penetration and tooth length in each experimental group

Ratio between
Maximum dye maximum dye
Tooth length
penetration penetration and

Experimental groups (teeth) tooth length

Mean Std Mean Std Mean Std

(mm) deviation (mm)  deviation (mm) deviation
. Total-etch and Vitrebond (18) 4.41 3.75 18.69 1.35 0.2388  0.19921
IIl. Self-etch and Vitrebond (18) 7.84 3.61 19.87 1.50 0.3902  0.16739
lll. Total-etch and lonosit (14) 558 3.62 19.47 2.23 0.2880  0.18699
IV. Self-etch and lonosit (14) 7.68 3.59 19.94 1.56 0.3835  0.17958
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One way ANOVA showed no statistically
significant difference between the four
experimental groups (p = 0.051). When
comparison between liners or adhesive
systems, neither Vitrebond nor lonosit showed
significant differences in preventing dye
penetration (t-test, p = 0.663) but the total-etch
system had significantly less dye penetration than
the self-etch system (t-test, p = 0.007) in

endodontic access cavities.

Discussion

Ideally, endodontic access cavities should
be restored with a restorative material that
provides a permanent barrier against the
penetration of potential irritants such as bacteria
and nutrients that may support bacterial growth.
Not all endodontically treated teeth require
complete rebuilding, i.e., post and core, followed
by crown placement. At present, improved
restorative adhesive bonding techniques and
materials have led researchers to advocate the
use of adhesive restorative systems to restore
the ideal standard access cavities."” Unfortunately,
no such material is available, and all materials
that are currently available allow penetration to
some extent. This includes materials used for
intra-coronal restorations such as bonded resin
and glass ionomer materials.”

In this study, we compared the dye
penetration of liners and adhesive systems by
mimicking the clinical parameters such as the

gutta-percha root filing was removed at the

cemento-enamel junction, the liner was 2 mm
thick and the depth of the composite resin in
the access cavity varied. Since each tooth varies
in the tooth length, therefore the ratio between
the maximum dye penetration and the tooth
length in each tooth was calculated. No
difference was found between Vitrebond nor
lonosit in preventing dye penetration but the
total-etch system had less dye penetration than
the self-etch system. This is in agreement with

81L12 \which have shown that

several studies
functional forces play an important role in the
degradation of the adhesive system. Repeated
stress causes micro-fractures and cracks within
the resin composite.® The three step adhesive
systems perform better in in vitro tests than the
adhesive systems that combine steps,'"*
although the differences lessen with time as the
bonds degrade.”"

In this study, enamel was present and
intact along the margins of the access cavity
without any beveling. Etching the enamel with
30 to 40 % phosphoric acid in total-etch adhesive
systems results in selective dissolution of the
enamel prisms and creates a surface with high
surface energy that allows effective wetting by
low viscosity resin.”” Microporosities are created
within and around the enamel prisms that can
be infiltrated with resin and polymerized in situ."
These “resin tags” provide good micro-mechanical
retention for the restoration. Self-etching
adhesive systems etch ground enamel fairly well,
Lo

but do not effectively etch unground ename

A good enamel bond protects the underlying
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dentin bond which is less durable.”

The major advantage of the dual-axis
chewing simulator used in this study is that it
allows both vertical and horizontal movements
of the antagonist “occluding” against the samples
in a state of static point of contact. These two
movements mimic the anatomical chewing cycle.
The model also included a simulated periodontal
licament by coating polyvinyl siloxane tray
adhesive to the root surfaces prior to mounting
the samples, plus by using the polyvinyl siloxane
impression material to fill the gaps between the
resin block and the inner surface of the sample
holders. In addition, the cyclic loading parameters
were set to replicate three months of clinical
mastication because to be clinically relevant,
published bonding studies should report results
with no less than three months of aging."” Finally,
this model also allowed the simultaneous testing
of dye penetration during the chewing simulation
rather than applying the dye after simulation.
This is @ more realistic test since the dye is
continuously in contact with the specimen during
function rather than just for a brief time after
function.

It is interesting that vertical root fractures
were noted in eight teeth from lonosit liners (four
from group Ill and four from group IV) after the
completion of the simulated chewing. These may
be due to the composition of lonosit is different
from Vitrebond. lonosit is a light-cure compomer
liner composed of glass ionomer in a matrix of
polymerizable oligo- and polycarbonic acids and

other light-cure dental resins® whilst the liquid

component of vitrebond is a modified polyacrylic
acid with pendant methacrylate groups, HEMA
(2-hydroxyethylmethacrylate), water and

photoinitiator.”"

Conclusion

There was no significant difference
between Vitrebond and lonosit liners in preventing
dye penetration, but the total-etch system
(Optibond FL) was significantly better at preventing
dye penetration than the self-etch system
(Optibond XLR) in ideal endodontic access
cavities in root-filled premolars whilst

simultaneously subjected to functional loading.
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Introduction

Tobacco use is one of the major
preventable causes of premature death and
disease in the world. A disproportionate share of
the global tobacco burden falls on developing
countries, where 84 % of 1.3 billion current
smokers’ reside.’ The World Health Organization
(WHO) attributes approximately 5 million deaths
a year to tobacco. The number is expected to
exceed 8 million deaths by 2030, with
approximately 70 % of these deaths occurring in
developing countries.”

Health professions students have been
found to play an important role in cessation and
prevention of tobacco use among their patients.
Counseling by health professions has been shown
to increase smoking cessation.” An analysis from
Global Health Professional Student Survey
(GHPSS) during 2005 - 2008 across low-and middle
income countries, urge the need for enhanced
measures to incorporate tobacco cessation
training as a formal component of dental
education globally.” Further analysis comparing
2006 - 2011 found increasing trends of cessation
training for dental students in Thailand and other
countries in South East Asia; Bangladesh, India,
Nepal and Sri Lanka.’

Despite the need for tobacco cessation
training in dental school, only a few studies
explain the tobacco control activities inside
dental school and curriculum development.®’

In Thailand, the Thai Dentist Alliance

against Tobacco was set up in 2005, as a sub-

group of the Health Professional Anti-smoking
Alliance, for promoting dental personnel’s
competencies in tobacco control and cessation
as well as collaborating with other tobacco
control networks. The Dentist alliance has
promoted all academic dental institutes to be
the 100 % smoke-free places. New dentists are
encouraged to aware and add smoking cessation
in their routine work. A working group of dental
students from all dental schools has conducted
an anti-tobacco campaign using a mascot
“NoNo: No Smoking Rabbit” to celebrate World
No Tobacco Day every year. The rabbit
represented dentist and the name of the rabbit
“NoNo” means “deny smoking”. Recently,
Thailand Global Adult Tobacco Survey in 2011
revealed 55.8 % of cigarette smokers and 16.3 %
of smokeless tobacco users reported they ever
received advises about smoking cessation from
health professionals.® Dentists also partly
contributed in this progress.

This paper aimed to assess the changes
on tobacco use, received cessation training and
perceptions of policy banning smoking of dental
students in Thailand by using data from the 2006
and 2011 GHPSS.

Materials and Methods

The study was approved by the Ethical
Review Committee for Human Research in
Faculty of Public Health, Mahidol University
(COA MUPH2008-197 and COA MUPH2011-195).

All participants gave informed consent.
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We used the data from the Global Health
Professional Student Survey (GHPSS) conducted
in Thailand in 2006 and 2011 to evaluate the
progress in cessation training.

The GHPSS is a school-based survey of
3" year students pursuing advanced degrees in
dentistry. The GHPSS uses a core questionnaire
on demographics, prevalence of cigarette
smoking and use of other tobacco products,
exposure to secondhand smoke (SHS), desire to
quit smoking and training received to provide
patient counseling on cessation techniques. The
GHPSS has a standardized methodology for
selecting participating schools and uniform data
processing procedures.

The dental GHPSS in Thailand included
a census of 3 year students from all public
dental schools in the country (8 schools),
conducting in schools during regular lectures and
class sessions. Anonymous, self-administered
data collection procedures were used. The final
questionnaire was translated into Thai language
and back-translated into English to check for
accuracy. A weighting factor was applied to each

student record to adjust for non-response (by

school and student) and variation in the
probability of selection at the school, class and
student levels. Centers for Disease Control and
Prevention (CDC) of the United States provided
technical support in data analysis using a software
package for statistical analysis of complex survey
data (SUDAAN), to calculate weighted prevalence
estimates and standard errors (SE) of the
estimates (95 % confidence intervals -Cl) were

calculated from the SEs.’

GHPSS Surveys

All public dental schools in Thailand were
involved in the both rounds of GHPSS. 682
students participated in 2011 representing
84.6 % while in 2006, 418 students participated
in the study representing 96.1 %. In both rounds,
the distribution of gender and age is nearly the
same. Majority of respondents were women
(67.9 % and 68.7 % in 2006 and 2011, respectively)
and were aged less than 25 years (98.3 % and
98.1 % in 2006 and 2011, respectively). (Table 1)

Table 1 Overall response rates of colleges and third-year dental students Thailand GHPSS,

2006 and 2011

Year

Baseline characteristic

2006

2011

Schools (N)

Students (N)

Women

Men
Age less than 25 years
Overall response rate

8 (100 %)
418 (96.1 %)
284 (67.9 %)
134 (32.1 %)
98.3 %
96.1 %

8 (100 %)
682 (84.6 %)
469 (68.7 %)
213 (31.3 %)

98.1 %
84.6 %
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Tobacco use

When comparing between the two
studies in 2006 and 2011, among third year dental
students, the prevalence of ever smoked
cigarette decreases from 17.0 % in 2006 to 13.9 %
in 2011. The prevalence decreases in both sexes

i.e.in men from 33.4 % to 27.8 % and in women

from 9.2 % to 7.8 %. Prevalence of students
reported currently use cigarette is decreasing
from 3.9 % to 2.5 %. Percentages of men currently
use cigarette is decreasing from 10.5 % to 6.8 %
while in women is nearly the same from 0.7 %

to 0.5 % respectively. (Table 2)

Table 2 Lifetime and current prevalence of tobacco use among third-year dental students Thailand

GHPSS, 2006 and 2011

Recourses

Year

2006 2011

% (95 % CI) % (95 % CI)

Ever smoked cigarettes

17.0 (16.3-17.7) 139 (12.8-15.2)

Women 9.2 (8.6-9.9) 7.8 (6.8-9.0)
Men 334 (31.9-35.0) 27.8 (25.1-30.6)
Ever used any forms of tobacco other than cigarettes 3.3 (3.0-3.6) 16.8 (15.5-18.1)
Women 0.4 (0.3-0.6) 125 (11.2 - 14.0)
Men 9.4 (8.5-10.4) 259 (23.2 - 28.6)
Currently use cigarettes 39 (3.5-4.2) 25 (20-3.1)
Wormen 0.7 (0.6 -0.9) 0.5 (0.3-0.8)
Men 10.5 (9.5-11.6) 6.8 (5.4 -8.6)
Currently use any forms of tobacco other than cigarettes 0.3 (0.2- 0.4) 23 (1.8-29)
Women 0.0 2.1 (1.6-2.8)
Men 0.8 (0.6-1.2) 2.8 (1.9 -4.0)

Percentages of students reported ever
used any form of tobacco other than cigarettes
are remarkable increased from 3.3 % in 2006 to
16.8 % in 2011. The upward changes are profound
in both sexes; in men from 9.4 % to 25.9 % and

in women from 0.4 % to 12.5 % respectively.

The prevalence of currently use any form of
tobacco other than cigarettes increase from
0.3 % in 2006 to 2.3 % in 2011. Percentages of
male students reported currently use any form
of tobacco other than cigarettes increases from

0.8 % to 2.8 % and in female from none to 2.1 %.
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Official policy banning smoking in colleges and exposure to secondhand smoke (SHS)

Among cigarette smokers the proportion
of students reported smoked on college premises
property during the past year increases from 1.7 %
in 2006 t0 6.9 % in 2011. Among all respondents,
students reported their schools have official
policy banning smoking in college buildings and
clinics increase from 44.8 % in 2006 to 68 % in

2011. The proportion of students reporting that

such policies are enforced shows little decreased
from 88.9 % in 2006 to 84.1 % in 2011. For the
experiences of exposure to secondhand smoke
(SHS), students reported their experience at
home during the past week increase from 27.4 %
in 2006 to 32.4 % in 2011, while the exposure to
SHS in public places decrease from 62.5 % in
2006 to 49.8 % in 2011. (Table 3)

Table 3 Policy and exposure to secondhand smoke among third-year dental students Thailand

GHPSS, 2006 and 2011

Recourses

Year

2006 2011

% (95 % CI) % (95 % CI)

Ever Cigarette Smokers

- Smoked on college premises during the past year.
All Respondents

- Colleges with an official policy banning smoking in
college buildings and clinics.

- Colleges that had an official policy banning smoking

in school buildings and clinics that enforced the ban.

- Exposure to smoke at home during the past week.

- Exposure to smoke in public places during the past

1.7 (1.5-1.9)

44.8 (43.8 - 45.7)

88.9 (87.8 -89.8)

27.4 (26.6 - 28.3)
62.5 (61.6 - 63.4)

59 (3.7-9.3)

68.0 (66.3-69.6)

84.1 (81.5-86.4)

32.4 (30.8 - 34.0)
49.8 (48.1 -51.6)

week.

Role model and cessation training

Proportion of students who are current
smokers that want to quit smoking cigarette
apparently decrease from 100 % in 2006 to 24.8 %
in 2011. Percentages of dental students who

thought health professionals have a role in giving

advice about smoking cessation to patients are
nearly the same in 98.0 % in 2006 and 98.3 % in
2011. Percentages of respondents who thought
health professionals should get specific training

on cessation techniques increase from 80.9 % in
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2006 to 91.9 % in 2011. Percentages of dental

students reporting that they have learned

Percentages of dental students reporting that
they have participated in tobacco control activity
cessation approaches to use with their patients
increase from 14.1 % in 2006 to 32.7 % in 2011.

campaigns inside or outside school also increase.
(Table 4)

Table 4 Education and perception of responsibility to counsel patients among ever smokers,

third-year dental students Thailand GHPSS, 2006 and 2011

Recourses

Year

2006

2011

% (95 % CI)

% (95 % CI)

- Percentage Answering “Yes”
Do health professionals serve as role models for
their patients and the public?
Should health professionals get specific training on
cessation techniques?
- Learned cessation approaches to use with patients.
- During your training, were you taught in any of your
classes about the dangers of smoking?
- During your training, did you discuss in any of your

classes the reasons why people smoke?

Article in press

- During your training, did you learn that it is
important to record tobacco use history as part of
a patient’s general medical history?

- Have you ever heard of using nicotine replacement
therapies in tobacco cessation programs (such as
nicotine patch or gum)?

- Have you ever heard of using antidepressants in
tobacco cessation programs (such as bupropion
or Nortriptyline)?

- Have you ever heard of using herb in tobacco
cessation programs?*

- Have you ever participated in tobacco control
activity campaigns inside your school?

- Have you ever participated in tobacco control

activity campaigns outside of your school?

98.0 (97.7 - 98.2)

80.9 (80.2 - 81.7)

14.1(13.4 - 14.7)
94.9 (94.5 - 95.3)

50.0 (49.0 - 50.9)

722 (71.4 -73.1)

77.3(76.5-78.1)

39.4 (38.5-40.3)

15.7 (15.1 - 16.4)

15.7 (15.0 - 16.4)

98.3 (97.8 - 98.7)

91.9 (90.9 - 92.8)

32.7(31.0 - 34.3)
89.8 (88.7 - 90.8)

54.1 (52.4 - 55.9)

69.4 (67.8 - 70.9)

72.2 (70.6 - 73.7)

42.9 (42.2 - 45.6)

47.1 (45.4 - 48.8)

28.8 (27.2 - 30.4)

27.3(25.8 - 28.9)

Note: * No data in 2006
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Discussion

From the two rounds of Thailand GHPSS
in third year dental students in 2006 and 2011,
data reveals some changes that should be
concerned as follows:

The use of cigarettes in dental students
is low and decreasing both in terms of currently
use from 3.9 % to 2.5 % and ever smoked
cigarettes from 17 % to 13.9 %. This can be seen
in both sexes. On the contrary, the use of any
tobacco products other than cigarette is obviously
increasing in Thai dental students in terms of
rates of currently use and prevalence of ever
used any other tobacco products. For those
reported currently use any type of tobacco other
than cigarettes, the rate increases from 0.3 % to
2.3 %. In 2006, none of women and 0.8 % of
men reported their currently used other type of
tobacco products but in 2011 proportion of
dental students currently used other tobacco
products is 2.1 % in women and 2.8 % in men.
Some explanations are that the anti-smoking
measures were strictly on hazards of cigarette;
hence, loopholes in law were opened for the
marketing of alternative tobacco products and
the students have turned to use alternative
tobacco because they believed it is safer and
better taste than smoking cigarettes.’

During 2006 to 2011 there were many
measures launched in Thailand; for example,
1) cigarette pack warning messages on toxic
substances and carcinogenic compound in 2006,

2) changes in pictorial warning on cigarette pack

in 2007 and 2009, 3) smoking ban areas extended
including university territories in 2007 and mores
in 2011 and ban on misleading terms on cigarette
pack in 2011. Although, Thailand had many
measures but we have not had the regulation
on alternative tobacco products such as
Electronic cigarette and Waterpipe tobacco until
in December 2014 that the Ministry of Commerce
banned the import of equipment relevant to
Electronic cigarette and Waterpipe tobacco and
in 2015 that the service in restaurants and
entertainment places for using these tobacco
products was ban by the Consumer Protection
Commission of Thailand.

Rates of dental students exposed to SHS
in public places during the past week decreased
from 62.5 % to 49.8 %. On the other hand, the
exposure to SHS at home increased from 27.4 %
to 32.4 %. This trend is similar to the study of
2011 GATS showing percentages of those exposed
to SHS at home are increased from 33.2 % in
2009 to 36 % in 2011."

Tobacco use endangers the health of
health professions students and negatively
influences the future health professions workforce
to deliver effective anti-tobacco counseling when
they start seeing patients." All of 8 public dental
schools have official policy that ban smoking in
their buildings and clinics as they realize that
smoke-free work environment has been shown
to improve air quality, reduce health problems
associated with exposure to tobacco smoke,
support and encourage cessation attempts

among smokers trying to quit and receive high
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levels of public support from people who spend
time in the area. Furthermore, the creation of
smoke free areas by dental faculties sends a clear
message to lecturers, students, patients, and
clinicians about negative impact of tobacco.””"*
In 2011 Thai dental students reported their
schools have official policy banning smoking in
college buildings and clinics increase from
44.8 % to 68 % but the proportion of students
reporting that such policies are enforced was a
bit lower than previous study (88.9 % compared
to 84.1 %). Moreover the percentages of cigarette
smokers reported smoked on college premises
property during the past year increases from
1.7 % to 5.9 %. However, the number of current
cigarette smokers in both survey were small
(17 in 2006 and 14 in 2011) therefore, the
interpretation should be made carefully. The
sample selection from the third year students
was useful for global comparative purpose;’
however, it made the results cannot reflect the
cessation training in the clinical class.

The dental schools should review and
improve their enforcement of the official policy
banning smoking in clinic and college premises
as well as the encouragement for student to quit
smoking and the use of any type of tobacco
products by incorporating an intensive smoking
cessation lesson into the curriculum.

Nearly all respondents (98 %) thought
dental profession should have a role in giving
advice about smoking cessation to patients. To
support such a role percentages of dental

students reported their needs of specific training

on cessation techniques are increasing from
80.9 % to 91.9 %. This result shows good attitudes
of dental students in helping their patients to
quit smoking and another tobacco use that
51.1 % of dental students used tobacco products
hardly advise in helping their patients to quit
smoking in 2006.” Moreover, percentages of
dental students reporting that they have learned
cessation approaches to use with their patients
increases more than double from 14.1 % to
32.7 %. Also the percentages of those who have
participated in tobacco control activity campaigns
inside or outside school increase about double
from 15 %. These may be resulted from the
anti-smoking campaign managed by Thai Dentist
Alliance against Tobacco that try to incorporate
the health impact of tobacco and smoking
cessation lesson into the curriculum and try to
involve the first two years of dental students in
antismoking campaign.

A study in Nigeria showed that 65 percent
of dental practice always asks their patients about
their smoking habits."® The Thai GHPSS survey
was unable to collect this kind of information;
therefore; future studies should assess the
effectiveness of tobacco control training in dental
schools in terms of dental practice in helping
their patients to quit smoking; i.e. whether the
Thai dentists and dental students have asked
their patients about smoking habits and

encouraged them to quit smoking.
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Conclusions

Comparing results from both rounds of
GHPSS is useful to assess the progress on tobacco
control training in dental school. In Thailand, it
shows that Thai dental students show their good
attitudes towards being a role model and helping
their patients to quit smoking. The proportion of
the 3™ year dental students in 2011 that have
learned the cessation approaches to use with
their patients increase by double from 2006. The
GHPSS tool is useful for evaluating and following
the behaviors and attitudes of dental students
regarding tobacco use. In addition, the results is
helpful for dental schools in revising the
undergraduate curriculum to help their patients
to quit smoking.'” Future studies should assess
the effectiveness of tobacco control training in
terms of dental practice in helping their patients

to quit smoking.

Acknowledgments

This study is supported by the Tobacco

Control Research and Knowledge Management
Center (TRC) Thailand and Thai Health Promotion
Foundation and WHO (SEARO). A thank you is
extended to the Global Tobacco Branch, Office
of Smoking and Health, Centers for Disease
Control and Prevention (CDC) and World Health
Organization Regional Office for South-East Asia
(WHO SEARO) for providing technical support.
Many sincere thanks to all respondents and the

dental faculties staff for their cooperation.

References

1. World Health Organization. MPOWER: A policy
package to reverse the tobacco epidemic
[Internet]. Geneva: World Health Organization,
2008. [updated 21 March 2008,cited 3 March
2015] Available from http://www.who.int/
tobacco/mpower/mpower_english.pdf.

2. World Health Organization. WHO Report on
the Global Tobacco Epidemic, 2009: Implementing
Smoke-free Environments [Internet]. Geneva:
World Health Organization, 2009. [updated 2016,
cited 3 March 2016] Available from http://www.
who.int/tobacco/mpower/2009/gtcr_ download/
en/

3. Jha P, Chaloupk F. Tobacco control in
developing countries. Oxford Medical Publications
1" ed. New York: Oxford University Press; 2000.
4. Agaku IT, Ayo-Yusuf OA, Connolly GN. Tobacco
cessation training among dental and other health
professions students in eight low- and middle-
income countries. J Dent Educ 2014,78:75-84.

5. Sinha DN, Rinchen S, Palipudi KM, Naing Shein
NN, de Silva P, Khadka BB, et al. Tobacco use,
exposure to second-hand smoke, and cessation
training among the third-year medical and dental
students in selected Member States of South-East
Asia region: a trend analysis on data from the
Global Health Professions Student Survey,
2005-2011. Indian J Cancer 2012;49:379-86.

6. Ramseier CA, Aurich P, Bottini C,
Warnakulasuriya S, Davis JM. Curriculum survey
on tobacco education in European dental

schools. Br Dent J 2012;213:E12.

Visalseth et al., 2016 211

in press

Article



Article in press

7. Pizzo G, Davis JM, Licata ME, Giuliana G.
Assessment of tobacco dependence curricula in
ltalian dental hygiene schools. J Dent Educ
2013;77:1072-8.

8. Loysamut S. Situation of new types of
tobacco products. In Pitayarangsarit S, Pankrajang
P, Preechawong S. Thailand Situation report on
Health Risk Factor: Tobacco. Tobacco Control
Research and Knowledge Management Center,
Mahidol University, 2014: 37-40.

9. Shah BV, Barnwell BG, Bieler GS. Software for
the statistical analysis of correlated data
(SUDAAN): user’s manual. Release 7.5. Research
Triangle Park, NC: Research Triangle Institute,
1997.

10. World Health Organization, Regional Office
for South-East Asia. Global Adult Tobacco Survey:
Thailand report, 2011.

11. Frank, E. Physician health and patient care.
Student JAMA 2004;291:637.

12. Tomar SL. Dentistry’s role in tobacco control.
J Am Dent Assoc 2001;132 Suppl:30S-5S.

13. Hu S, Pallonen U, McAlister AL, Howard B,
Kaminski R, Stevenson G, et al. Knowing how to
help tobacco users. Dentists’ familiarity and
compliance with the clinical practice guideline.
J Am Dent Assoc 2006;137:170-9.

14. U.S Department of Health and Human Services,
Centers for Disease Control and Prevention, Office
on Smoking and Health. Making your workplaces
smoke-free: A Decision maker’s guide [Internet].
1996 [Updated 2016, cited 11 March 2016]
Available from http://www.fourcorners.ne.gov/

documents/MakingYourWorkplaceSmokefree.pdf.

15. Visalseth W, Vachirarojpisan T, Mongkolnchai-
aranya S, Luengjamikorn L. Tobacco use of Thai
dental students in 2006. J Dent Assoc Thai
2010;60:40-7.

16. Uti OG, Sofola OO. Smoking cessation
counseling in dentistry: attitudes of Nigerian
dentists and dental students. J Dent Educ
2011;75:406-12.

17. Chatiketu R, Visalseth W, Jaikhampaeng W.
Comparison of Dental Students” Tobacco Use at
Chiang Mai University in Academic Years 2005
and 2011 using the Global Health Professions
Student Survey. CM Dent J 2015;36:41-51.

212 J DENT ASSOC THAI' VOL. 66 NO.3 JULY - SEPTEMBER 2016



UNINYINIS

AUIIOULANUTUANTTURFI918 VDIV UNANUAUNNEFTTUANGNS:
NUNDIVDITUTALAZ UL
Competency in geriatric dentistry among Thammasat University

dental graduates: Graduates and employers’ perceptions

iN337 gUanY’, 35U WaLATHELEA’, ANaNT NN’ UAZ AR WIANYS®
Nattira Suksudaj', Jeerat Bhonsethalert?, Thakolkorn Vatakit’ and Mongkol Puangpetch®

'ANATYIVIUANTTUYNYY AISTIUALNNEAIENS NINEIRESITUAIENS

'Department of Community Dentistry, Faculty of Dentistry, Thammasat University, Pathumthani
Fheviunnssu lsameuianise

“Dental division, Tharua Hospital, Ayutthaya

YUHUNTIURAS15aY TsaneuauiInedemalulaggsuns

*Dental Public Health division, Suranaree University of Technology Hospital, Nakornrachasrima %
‘Aeviunansisasgy Tsamerualuugs [0
—
“Dental Public Health division, Nonsoong, Hospital, Nakornrachsrima (@}
e
Q
.0
UNANYD EE

nsAnwililingusasAiiie 1) Anwin1sTudseivaussaugmuiuanssuggeengvesdudinviuawnme
UMINYIAUTITUAEAT 2) ﬁﬂmmmLﬁwmm&J%’Nﬁﬁ@iaamiauzé’mﬁummiuﬁqqmqmmﬁm%‘[ﬁﬁqﬁu
) ~ p P = & | P L P ]
Uayn wag 3) WaiIeuiisunanisAnyvesussrinsnsaengs Msfinuilinunusiudeyaaussouslagly
LuvaunuReUmERueIgnindwnsluseddamedeuasmeviniseeuladludsdadiaddnsanisfng
JenINUNNSANTIY 2543 - 2553 Nanunsofnsalaiiuay 289 AU wazwedns 90 AU lngwuuaaunuUsEnay
mghdeaNssauingINuNTUAgUAMYRUINLANEIeTY I1UIU 28 U8 Uiazdall 6 Miden 90 ANN (5)
8 wgun (1) uaglilanansaysziuld (0) seavaussousvosiudinaziansandndnaiuvesiussiiunuies

v A =) % o % 6 a v 1 =l Q‘I 3}1 1Y é’
aglusgiufnazfnn wntndnnueiasanaussauy own aussaugiide (Mwnseas 70 Fuly) Urunang
(Souaz 60 - 69) wazdpsUTuuTe (deeninfesar 60) SMIINTMBUNTULUUADUNNYDIUMTINLAZ UL
a I~ ¥ o ) a 1 a & o I = 1 v d‘ =
ARLUUSREAY 73 LLay 31 A1ua1nu Ummmmﬁﬂ,mymﬂizaummmmummm 5 U Lard@luuagNauNITAN
naaUTeyey1 Hansfnenudn MdeaussausnUndinUsiliunueseglunamindesuuls Sevay 75 de
aussouenedssdiuiadiseglunamindeniuls Souay 46 wehuasladinlinnuiivaenndesiud

Suksudaj et al., 2016 213



SadinflaussoureglunusifiBeslunimautevsdlunislioujfusiionisdostulsn wagnsldans
dfsuegamzanlugUlglsaiilanasnasaiden n13IUHUNTSNBITIUANSSULARU 8 SALUIMITY
warmITausuninyuifihegeenefildsuedunsulsivoundadon uenanivsaeanguiinauiiy
aonadosfuluhideaussnusidesuiuus louA msnausunssnvuAgiefsuUssmuayulng uazo1ms
iuiidnasiemsudsivesidonldogamnzay msdnuszRiloyssiiummannsalunsifainsusediu
flugnuesigeony warnmsUssdiuamgaeasemsninnsAnynssdou/ninuse Rguae Taeagy

v a

Taudinviuswnnduazunedsdlngfinnuiiunssiuferiuanssoussuiunnssudgeengvesindgn ogisls

a

v a

Anu TudieviununndsssuenaniainulngfninnuedaussoussuiuanIsuEaeefesUul e dsnasi

€

[ I

PoyarananuIiasalunsUTUUTINsInNsS UM AW IV AN TIUAEND1EYBIMENENTTIUALNVIEANERS

Y

Jpudinsiall

LY a C% 6

AdALY: Tudnviununmeg, MuansTuLgIeny, aussaus

Abstract

Article in p

The aims of this study were to investigate self-perceived competences in geriatric dentistry
of Thammasat University dental graduates, to investigate employers’ opinion on graduates’
competences and to compare the results from the two groups. The study population consisted of
289 students who graduated in 2000 — 2010 and 90 employers. The data were collected via self-
administered questionnaires which were sent to the graduates by post and online survey. The
questionnaires included 28 items in six-point rating scale from 5 = very good to 1 = very bad and
0 = not applicable. The rating scores were later categorized based on the proportion of respondents
who rated items as ‘good’ and ‘very good’, ie, > 70 % = ‘excellent’, 60 - 69 % = ‘average’ and < 60 %
= ‘need improvement’. The response rates of graduates and employers were 73 % and 31 %
respectively. Most graduates had more than five years working experience and few attended
postgraduate training. Most graduates rated themselves as ‘need improvement’ in 75 % of the items
whereas employers rated 46 % of items in the same category. Both graduates and employers agreed
that graduates had excellent competences in identifying indications of using antibiotic prophylaxis
and epinephrine in patients with cardiovascular diseases, managing clinical features in patients with
diabetes mellitus and who are taking antiplatelet agents. In addition, both groups agreed on

competences rated as ‘need improvement’ including identifying types of herbal/dietary supplements
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that affect anticoagulation function, taking history from patients/carers to perform assessment of
activities of daily living and instrumental activities of daily living and evaluating nutritional deficiency
from patients’ treatment record or history taking. In conclusion, employers agreed on most competences
as perceived by graduates. However, graduates rated themselves as ‘need improvement’ in most

items and this finding should be addressed in the development of effective geriatric dental education.

Key words: Competence, Dental graduate, Geriatric dentistry
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Table 1 Competencies in geriatric dentistry included in questionnaires

No. Competency
1. Take history from patients or carers to perform assessment of Activities of Daily Living and
Instrumental Activities of Daily Living*
2. Provide rational treatment planning
3. Communicate with patients with hearing and visual impairments
4. Apply and modify dental equipment for patients with joints and difficult movement
problems
5. Transfer patients from wheelchair to dental chair
6. Select appropriate group, dosage and administration of drug treatment in patients with
decreasing liver and kidney function
1. |dentify indications of using antibiotic prophylaxis in patients with cardiovascular disease
8. |dentify indications of using antibiotic prophylaxis in patients with total joint replacement
9. Manage clinical features in patients who are taking anti-platelet agents

10 Manage clinical features in patients who are taking anticoagulant agents

11. Manage clinical features in patients who are taking bisphosphonate
12. Identify types of herbal and dietary supplements that affect anticoagulation function
13. Provide adequate treatment in patients’ homes and long-term care settings
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No. Competency

14. Provide oral education and oral hygiene instructions to patients with different levels of
dependency

15. Train auxiliaries and carers in basic skills of oral hygiene for the frail and dependent aged
patients

16. Evaluate nutritional deficiency from patients’ treatment record or history taking

17. Perform oral hygiene instruction for patients with dysphagia

18. Manage patients with head and neck cancer

19. Suggest supplementary oral health care products for patients with neuro-motor diseases

20. Appropriate use of local anesthesia with epinephrine in patients with cardiovascular
diseases

21 Manage dental fear and anxiety during dental procedures in patients with cardiovascular
diseases

22. Manage clinical features in patients with diabetes mellitus

23. Provide differential diagnosis of trigeminal neuralgia and other oral-related lesions

24. Provide treatment plan and options for patients with dementia, depression or mental illness

25. Manage patients with xerostomia

26. Diagnose oral lesions

27. Describe side effects of drugs, drug interactions and relevance of polypharmacy

28. Assess patient risk for caries and implement caries prevention strategies

*ADL are self-care activities that person perform daily, eg, eating, dressing, bathing.

IADL are activities that are needed to live independently, eg, doing housework and preparing meals."’
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Table 2 Self-perceived competency in geriatric dentistry of dental graduates

Proportion of respondents who
Competency categorized items as ‘very good’
and ‘good’™* (%)

Excellent

e |dentify indications of using antibiotic prophylaxis in patients 79.5

with cardiovascular diseases

e Manage clinical features in patients who are taking 78.8
antiplatelet agents

e Manage clinical features in patients with diabetes mellitus 7.9

e Appropriate use of local anesthesia with epinephrine in 70.8
patients with cardiovascular diseases

Average

e Manage clinical features in patients who are taking 69.0
anticoagulant agents

e Assess patient risk for caries and implement caries 66.9
prevention strategies

e Manage dental fear and anxiety during dental procedures in 63.4
patients with cardiovascular diseases

Need improvement (Bottom five)

e Provide treatment plan and options for patients with 7.3
dementia, depression or mental illness

e |dentify types of herbal and dietary supplements that affect 21.2
anticoagulation function

e Take history from patients or carers to perform assessment 22.9
of activities of daily living (ADL) and instrumental activities
of daily living (IADL)**

e Evaluate nutritional deficiency from patients’ treatment 24.2
record or history taking

25.6

e Perform oral hygiene instruction for patients with dysphagia
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*The proportion was interpreted as follows: >70 % = excellent, 60-69 % = average, <60 % = need

improvement

**ADL are self-care activities that person perform daily, eg, eating, dressing, bathing.

IADL are activities that are needed to live independently, eg, doing housework and preparing meals.”
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Table 3 Perceptions of employers on dental graduates’ competency in geriatric dentistry

Proportion of respondents
who categorized items as

Competency
‘very good’ and ‘good’™ (%)
Excellent
e Manage clinical features in patients with diabetes mellitus 79.4
e Assess patient risk for caries and implement caries 76.4
prevention strategies
e |dentify indications of using antibiotic prophylaxis in patients 73.5

with cardiovascular diseases

e Manage clinical features in patients who are taking 73.5

antiplatelet agents

e Provide oral education and oral hygiene instructions to 73.5

patients with different levels of dependency

e Appropriate use of local anesthesia with epinephrine in 73.5

patients with cardiovascular diseases

e Manage dental fear and anxiety during dental procedures in 73.5

patients with cardiovascular diseases
e Diagnose oral lesions

70.6
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Competency

Proportion of respondents
who categorized items as
‘very good’ and ‘good™ (%)

e Manage clinical features in patients who are taking

anticoagulant agents
Average

e Select appropriate group, dosage and administration of drug

treatment in patients with decreasing liver and kidney function
e Train auxiliaries and carers in basic skills of oral hygiene for

the frail and dependent aged
e Communicate with patients with hearing and visual

impairments
e Provide adequate treatment in patients’ homes and long-term

care settings
e |dentify indications of using antibiotic prophylaxis in patients

with total joint replacement
e Manage dental fear and anxiety during dental procedures in

patients with cardiovascular diseases
Need improvement (Bottom five)

e |dentify types of herbal and dietary supplements that affect

anticoagulation function
e Suggest supplementary oral health care products for patients

with neuro-motor diseases
e Evaluate nutritional deficiency from patients’ treatment record

or history taking
e Manage patients with head and neck cancer / xerostomia
e Take history from patients or carers to perform assessment of

activities of daily living (ADL) and instrumental activities of
daily living (IADL)**

70.5

67.6

67.6

64.7

64.7

61.8

61.8

29.4

38.2

41.2

441
441

*The proportion was interpreted as follows: > 70 % = excellent, 60-69 % = average, < 60 % = need

improvement

**ADL are self-care activities that person perform daily, eg, eating, dressing, bathing.

IADL are activities that are needed to live independently, eg, doing housework and preparing meals.”
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The Comparative Study of Fracture Strength between Celtra™
Duo and IPS e.max® CAD
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Abstract

This study aims to measure the fracture strength in molar region of new zirconia-reinforced
lithium silicate (Celtra™ Duo, Dentsply) in comparison to lithium disilicate (IPS e.max CAD,
Ivoclar Vivadent) all ceramic crowns made with computer-aided design/computer-aided manufacturing.
Thirty standardized crown resin models were prepared with the same dimensions and randomly
assigned to either Celtra™ Duo or IPS e.max® CAD group, fifteen each. Fractural load values were
measured by a universal testing machine (Instron model 4464, USA) with a static load applied along

the long axis of the specimen at a crosshead speed of 1 mm/min at room temperature until fracture.

Article in press

Fracture load values were recorded for each specimen and statistically analyzed by using unpaired
t-test. The mean = SD for the fracture load values were 1,696.67 + 230.31 N and 1,569.87 + 154.71
N for Celtra™ Duo and IPS e.max® CAD, respectively. There was no statistically differences of fracture
strength between Celtra™ Duo and IPS e.max® CAD (p < 0.05).
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Introduction

Esthetic, adhesive restorations are
increasingly becoming the restoration of choice
for many clinical situations. In contrast to metallic
restorations, all-ceramic restorations exhibit
advantages such as realistic appearance,
biocompatibility, wear resistance and color
stability. However, they also show susceptibility
to fracture and their ability to withstand occlusal
forces is quite low. Among the clinical
complications of all-ceramic crowns, crown
fractures are reported most commonly."
Meanwhile, computer aided design/computed
aided manufacturing (CAD/CAM) technologies
were introduced to dentistry in the 1980s. Access
to standardized manufacturing processes,
uniform material quality, reproducibility of
restorations and reduction of production costs
have been achieved in CAD/CAM technologies.

As CAD/CAM production of dental
restorations has become more common, a new
innovation in lithium disilicate glass ceramic was
developed in 2005 under the name of IPS e.max®
CAD (Ivoclar Vivadent, Schaan, Liechtenstein) for
milling techniques. The IPS e.max® CAD block is
a partially crystallized block consisting of 40 %
lithium meta-silicate crystals, allowing the
material to be easily milled. After processing the
blue block into the desired dental restoration, a
re-crystallization process takes place at 850°C
for 10 minutes, through which the lithium meta-
silicate is transformed into lithium disilicate

crystals. This transformation provides the

restoration with its final mechanical and esthetic
properties. According to the manufacturer’s data,
the flexural strength of fully crystallized IPS e.
max” CAD is about 360 MPa.

Most recently, Zirconia-reinforced
ceramic is a new class of materials for high
strength glass ceramics with zirconia-reinforced
lithium silicate (ZLS). This new ceramic system
has been developed in an attempt to improve
the strength of lithium disilicate ceramic. A new
products based upon this approach is Celtra™
Duo (Dentsply Caulk, Milford, USA) for CAD/CAM
processing. According to the manufacturer’s
information, Celtra™ Duo has a flexural strength
of 210 MPa after milling, and additional 19 stains
and g¢laze firing can increase the material’s
flexural strength to 370 MPa.

Traditionally, brittle dental ceramics were
supported with a strong metal substructure.
Today, with advances in CAD/CAM technolosgies,
monolithic restorations have been introduced
into dentistry.” However, there is no published
evidence to validate the fractural strength of
these new materials. Therefore, this study aims
to compare fracture strength of new zirconia-
reinforced lithium silicate and lithium disilicate
all-ceramic crowns made with computer-aided
design/computer-aided manufacturing (CAD/
CAM).
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Materials and Methods

1) Sample preparations
1.1 Epoxy resin die preparation
30 epoxy resin dies were prepared to

simulate all ceramic crown prepared molar teeth

(fig. 1). The dimension of die fabricated are as
follow: 10 degree axial taper, 1 mm round
shoulder finish line placed 0.5 mm occlusal to
the cemento-enamel junction, 1.5 mm axial
reduction, 2 mm occlusal reduction and 4 mm

occluso-gingival height (fig. 2).

Figure 1 Die fabrication using epoxy resin

Taper 10°

Axial reduction 1.5 mm.

Round shoulderl.0 mm. — |

Occlusal reduction 2 mm.

Coronal length 4 mm.

|

Figure 2 The dimension of fabricated die

1.2 CAD-CAM ceramic crown fabrication

All epoxy resin models were

randomly divided into 2 groups (n = 15) for each
of two CAD-CAM ceramic system (1) Zirconia-
reinforced lithium silicate ceramic (Celtra™ Duo;
Dentsply) and (2) Lithium disilicate ceramic (IPS

e.max”® CAD; lvoclar Vivadent). One epoxy resin

dies was scanned and designed using CEREC
(Sirona dental system, Bensheim, Germany)
system. Each identical monolithic CAD-CAM
crown was fabricated with same design by one
technician according to the manufacturer’s
instruction (fig. 3). The compositions of the

ceramic used in this study are shown in table 1.
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1) Epoxy

crowns programs.

2) Spray powder cover the
il epoxy resin die surface for
resin die scanning by CEREC Omnicam pan el
scanner (Sirona dental system,
Bensheim, Germany) and
imported data into designed

3) Design crowns with the following

- 2 mm. of occlusal thickness
- 1 mm. of buccal and lingual thickness
- Space for the resin cement 50 microns

4) Producing the CAD/CAM ceramic crown by using CEREC milling unit

Figure 3 The all ceramic crown production with CAD/CAM techniques

Table 1 The composition of the ceramic according to the manufacturer’s instruction

Ceramics

Composition

IPS e.max® CAD
(lithium disilicate)

Celtra™ Duo

(Zirconia reinforced lithium silicate)

40 % volume lithium metasilicate crystals (LizsiO3 ), which
are embedded in a glassy phase
Standard Composition: (in wt %)
S0, :57.0-280.0
I_iZO :11.0-19.0
KO :00-130
PO :00-110
2 5
Zr0, :0.0-8.0
ZnO :0.0-80
Other and colouring oxides 0.0 — 12.0

10 % dissolved zirconia reinforces the glass matrix
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1.3 Cementation

All crowns were cemented with
resin cement (Calibra® Automix, Dentsply)
according to the manufacturer’s instruction. Prior
to cementation, each crown was seated on its
respective epoxy model to ensure marginal fit.
Internal surface of all crowns were acid etched
with Phosphoric acid (Caulk® 34 % Tooth
conditioner gel) for 30 seconds, rinsed with water,
dried with air and then silanized (Calibra® Silane
coupling agent). A microbrush was used to apply

a thin layer of Prime and Bond NT dual cure

2) Fractural strength test

The crowns were loaded centrally and
axially to their central fossa at a crosshead speed
of 1.0 mm/min by a universal testing machine
(Instron model 4464, USA). A 4 mm diameter
stainless steel indenter was used to transmit the

force until fracture as shown in fig. 4. The

mixture followed by application of Calibra®
Automix. After initial seated crown with finger
pressure, the excess cement was removed using
dry brush. Light cure (Coltolux® LED, Coltene,
Whaledent, Switzerland) all marginal areas for
20 seconds from the buccal, lingual, mesial and
distal aspects. The cemented crowns were
secured in place with finger pressure during light
curing until cement setting for 10 minutes.
Following cementation, all specimens were

placed at room temperature for 24 hours.

appearance of failures was recorded. Fracture
characteristic was define as type 1) complete
fracture of both crown and resin block, type 2)
crack line on both crown and resin block or type

3) crack line within crown (fig. 5).

Figure 4 The load application in the central fossa with a 4 mm diameter stainless steel indenter
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Figure 5 The characteristics of fracture crown: A) Type 1 complete fracture of both crown and

resin block, B) Type 2 crack line on both crown and resin block and C) Type 3 crack line

within crown

3) Statistic analysis

Results of fracture load were analyzed
statistically using SPSS for Windows (Chicago, IL,
USA). Normal distribution of fracture load data

was determined using a Shapiro-Wilk test. The

The fracture load values of Celtra™ Duo

and IPS e.max® CAD crowns are shown in Table
2. The mean and standard deviation of the
fracture strength of the Celtra™ Duo crown and
IPS e.max® CAD crown were 1696.67 + 230.31 N
and 1569.87 + 154.71 N, respectively. It was found

significance of difference in fracture load values
between group was determined using unpaired
t-test (0= 0.05).

that all tests were normally distributed according
to The Shapiro-Wilk test. The unpair t-test
revealed no statistically significant (p <0.05) of
fracture load value between the Celtra ™ Duo

and IPS e.max® CAD crown.
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Table 2 The fracture load value of each specimen (Newton; N)

The fracture resistance test values (Newton; N)

Sample Celtra™ Duo IPS e.max® CAD

1 1559 1382

2 1749 1697

3 1873 1778

4 1692 1424

5 1763 1600

6 1150 1561

7 1318 1711

8 1626 1547

9 1792 1450

10 1847 1404

11 1511 1651

12 1788 1430

13 1887 1370

14 1919 1836

15 1976 1707
Mean +SD 1696.67 + 230.31 1569.87 +154.71

The contact diameter of all tested of both type of ceramics demonstrated primarily
ceramic crowns were about 3 mm (fig. 6). The type 1 (complete fracture of both crown and

number and percentage of fracture characteristics resin block) as shown in table 3.
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Figure 6 Fracture load contact surface dimension with 3 mm diameter

Table 3 Number of Celtra™ Duo and IPS e.max® CAD crowns that were fractured in different

characteristics

Number of specimens

Type 1
complete fracture of

Type 2 Type 3
crack line on both crack line within crown.

Ceramic type both crown and resin  crown and resin block (Not broken into
block (Not broken into pieces)
(broken into pieces) pieces)
Celtra™ Duo 46.7 % (n=7) 20.0 % (n=3) 33.3% (n=5)
IPS e.max® CAD 73.3 % (n=11) 26.7 % (n=4) -

Discussion

The demand for esthetics restoration is
not limited to the anterior zone. The increased
patient’s demand for esthetics has led to an
increased shift towards the use of all ceramic

crowns for large posterior restorations. For several

years, lithium disilicate glass ceramic has been
known for its high level of esthetics due to its
mimicking natural tooth appearance. However,
the glass ceramic crowns, which are beautiful,

usually fracture under occlusal load, especially
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in the posterior teeth. Recently, a new dental
CAD/CAM material for CEREC has been developed
by Dentsply Company to improve fractural
strength of lithium disilicate glass ceramic. It is a
zirconia reinforced lithium silicate ceramic. In the
present study, a new launched zirconia reinforced
lithium silicate ceramic, (Celtra™ Duo, Dentsply
Caulk, Milford, USA) was evaluated for its fracture
load comparing that of lithium disilicate ceramic
(IPS e.max® CAD , Ivoclar Vivadent, Schaan,
Liechtenstein).

The fractural load of a material can be
defined as the maximum load that a material
can withstand before fracture.® Fractural load
test of dental ceramic is one of the important
mechanical properties which has a high influence
to predict the occlusal load that the material
can withstand without fracture of ceramic
material.”® Since no standard method exists for
testing the strength of a clinical ceramic and each
test setups are individually designed, the data
are not comparable to each other. Reviewed
studies have tested the fracture load of dental
ceramic using extracted natural tooth”"” metal

1 or epoxy resin materials."””'* Metal dies

dies
have a higher elastic modulus than natural teeth.
Increasing the elastic modulus of the die material
has been investigated to increase the fracture
load of all-ceramic posterior crown restorations.’
However, use of natural teeth might also have
some disadvantages, including variation in shape,
size and mechanical properties.”® Die materials
in fracture load testing should have an elastic

modulus similar to that of dentin.”

In the present study, epoxy resin was
used to fabricate standardized dies to obtain
fracture load values.””®*" In addition, the
application of epoxy resin provided the advantages
of facilitated fabrication of homogenous substrates
in a highly standardized manner. Epoxy resin dies
were prepared according to clinically established
preparation criteria and also according to the
manufacturer recommendations for the
assessment of the new materials. Each identical
monolithic CAD/CAM crown was designed and
manufactured by one technician using CEREC
(Sirona dental system, Bensheim, Germany)
system for the purpose of standardization. All
crowns were cemented using finger pressure by
one operator for clinical relevant situation. In this
study, a 4 mm diameter stainless steel indenter
was used to transfer the force through the central
fossa of tested ceramic crown on the resin block.
The result showed the occlusal contact area of
4 mm diameter steel ball and specimen is
approximately 3 mm?2 in size (fig. 6) related with
the finding of Hidaka et.al 1999, which found that
the maximum size of occlusal contact area in
molar was 3.2 mm?2.%

In the present study, the fracture loads
of the monolithic CAD/CAM single crowns made
by Celtra™ Duo and IPS e.max® CAD were 1,150-
1,976 Nand 1,370-1,836 N, respectively. The large
variation of fracture load values within the same
experimental group can be observed. This may
be affected from the differences in finger pressure
applied during crown cementation. Moreover,

the unknown nature of the bonding between
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luting cement and epoxy resin model. However,
these two factors equally influenced to both
crowns in this study therefore it is possible to
make a comparison between two groups.

No statistically significant of fracture load
between Celtra™ Duo and IPS e.max® CAD was
founded is in agreement with a previous study.”
There are two hypothetical explanations for this
result. The first explanation might be due to the
composition of ceramics. Although Celtra™ Duo
is reinforced by adding zirconia, it has only 10 %
by weight of dissolved zirconia reinforces the
glass matrix. The manufacturer has claimed that
zirconia particles will reinforce the ceramic
structure by crack interruption. However, the
number of crystals filler in the material is other
factor that greatly affected to the strength of
ceramic."' According to manufacturer information,
crystallized Celtra™ Duo has lower crystals filler
volume (36 % volume of lithium disilicate and
lithium silicate) when compared to that of
crystallized IPS e.max® CAD (70 % volume of
lithium disilicate). In addition, the second
explanation might be due to the using of adhesive
cementation can balanced the fracture resistance
of higher strength ceramic to comparable that
of lower strength ceramic crowns.”

Besides Celtra™ Duo, VITA® Suprinity (VITA
Zahnfabrik, Bad Sackingen, Germany) is another
zirconia-reinforced lithium silicate. Although,
VITA® Suprinity contains the same composition
with Celtra™ Duo (10 % Zirconia and 90 % lithium
silicate), there were difference form (partially

sintered block/fully sintered block) and difference

manufacturer. There is a study has compared the
fracture load between Celtra™ Duo and VITA®
Suprinity on titanium implant abutments showed
that VITA® Suprinity have higher fracture load
than Celtra™ Duo maybe influenced from milling
process of partially sintered VITA® Suprinity
comparing to fully sintered Celtra™ Duo.”
Currently, little is known about the mechanical
properties between difference zirconia-reinforced
lithium silicate ceramics. As the next step, it is
interesting to investigated in further study.

Based on this study, it may be assumed
that both Celtra™ Duo and IPS e.max® CAD are
able to withstand intraoral masticatory forces in
the mouth which is in the range of 216-890
Newton.”**" Therefore, both types of ceramic are
strong enough to restore the posterior teeth and
short-span fixed bridges. However, in this study,
we tested the fractural strength of all ceramic
crowns which are milled and sintered but not
glazed so that may be effect the strength of
material.”*

From the result of fracture characteristic,
although type | (complete fracture) and type |l
(crack line on both crown and resin block) fracture
were found on both type of ceramic. There was
crack line within crown (type 3) in only Celtra™
Duo group. It is probably cause by more
fabrication flaws into ceramic from hard
machining of fully sintered zirconia reinforced
lithium silicate ceramic when comparing to soft
machining of partially sintered lithium disilicate.
However, this might be the advantage of Celtra™

Duo because the cracked crown could be
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removed and replaced with the new crown. This
research could not determine the cause of the
difference characteristics of ceramic crown
fracture. Further investigations regarding the use

of this material are required.

Conclusions

According to the limitations of this study,
there was no statistically significant difference of
the fracture load between Celtra ™ Duo and IPS
e.max® CAD ceramic crown. There loading forces
are in the range that can withstand chewing force

in a clinical setting.
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