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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.
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 placed on the top right
corner.The length of article should be 10-12 pages
including the maximum of 5 figures, 5 tables and 40
references for original articles. (The numbers of

references are not limited for review article)
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
ilustrations  The contents and alphabets in the illustrations
and tables must be in English. All figures and table must
be clearly illustrated with the legend. 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 English 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
Mediical 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.

[t 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 AmericanDental Association Specification

No.27 for direct filling resins. J Am Dent Assoc

1977;,94:1191-4.

- No author
Cancer in south Africa [editoriall. 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 lJ, Redfern SJ, editors. Mental health care
for the elderly people. New York: Churchill
Livingstone; 1996.

-Books with authors for each separate chapter




-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 plague 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) : Extra charge for
addition color printing for 1-16 pages is 15,000 baht
vat included. The price is subjected to change with
prior notice.
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Abstract

The aim of this in vitro study was to compare the centering ability of 2 single file systems; One Shape and
Reciproc after root canal preparation in 34 acrylic resin simulated severely curved canals. These two instruments
use different motions, One Shape uses continuous rotation while Reciproc uses reciprocating motion. Indian ink and

methylene blue dye were used to stain the canals before and after root canal preparation. Photographs were

Samaksaman et al., 2018 197



taken by dental operating microscope and the pictures superimposed using Adobe Photoshop CS2.0. Canal

transportation was defined as the distance (in millimeters) from the pre- to the post-instrumented canal wall measured

on both the outer and inner curve of the simulated canal. Measurement of the distances was done in a perpendicular

plane to the resin block’s long axis at 10 positions with 1 millimeter increment. Statistical analysis was performed

using T-test and Mann-Whitney U test at the 95 % confidence interval. Results found no statistically significant

difference in the mean centering ratio at any level (p=0.998). In conclusion, the centering ability of One Shape and

Reciproc were not different.

Keywords: Centering ability, Severely curved canals, Rotary instrument, Reciproc, One shape
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Figure 1 Superimposed image of the pre-instrumented (dark brown) and postinstrumented canal (blue). Measurement done in 10 positions of
Imm increment.
X, and X represents the distance (in millimeters) from the pre- to the postinstrumented canal wall at the outer and inner curvature.

Y represents the diameter of the postinstrumented canal at the site of the calculated ratio = (XI-X )/Y
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Table 1 The distance (in millimeters) from the pre- to the post instrumented canal wall at the outer and inner curvature, measure

at 10 positions of 1mm increment and the ratio of deviation calculated from (X -X /Y.

The distance (in millimeters): from the pre- to the postinstrumented canal wall X, at the

outer and X2 at the inner curvature, measure at 10 positions of Imm. increment

Instrument
1 2 3 4 5 6 7 8 9 10
One X, 1286 2856 3303 2308 2006 3215 388 4462 4724  4.952
Shape® X 0792 1146 1140 2020 2779 2591 2736 3586 3556  4.267
XX, 0495 1710 2202 0288 0773 0624 1112 00876 1168  0.685
Y 4840 6853  7.780  7.738 8547 9534 10556 11871 13051 14.771
(XX )Y 0102 0249 0283 0037 -009 0065 0105 0073 0089  0.046
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(XX )Y 0102 0202 0210 0037 -009 0064 0105 0116 0089  0.098
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Abstract

The purpose of this study was to examine the associations among admissions criteria and academic
performance of “Newtract” dental students at Thammasat University. This study consisted of a retrospective analysis
of 242 students who enrolled in Thammasat dental program between 1996 and 2010. Data about admissions criteria
and academic records of the students were obtained from the Office of the Registrar. Multiple regression analyses
were used to identify the best combination of predictors in the regression equation. As two groups of admissions
criteria were used during the time period of the study, the regression analyses were then divided into two groups,
Group 1: including eight predictors, i.e., predental GPAX, scores on six subjects & manual dexterity; and Group 2:
including four predictors, i.e., predental GPAX and scores on three parts of the Scholastic Assessment Test (SAT).
Three academic performance categories were considered: GPA for each academic year, overall GPAX and preclinical
performance in restorative dentistry, endodontology, and prosthodontics courses. Predental GPAX
correlated positively with GPA in each level of the dental curriculum, and overall GPAX in both groups (p<0.05). In
Group 1, the best model for predicting academic performance is the model with four predictors, i.e., predental
GPAX, scores on biology, physics and English, these four predictors accounted for 31 % (R°=0.31) of variance in the
predicted values for second year GPA. In Group 2, the best model for predicting second year GPA (R°=0.33) and
dental GPAX (R*=0.32) is the model with one predictor, i.e., predental GPAX. Other models show significant correlation
between other admissions criteria and academic performance, they accounted for 7-26 % of variance in predicted
values for the academic outcomes. Overall, the findings suggest that there is a positive relationship between predental

GPAX and scores of some subject tests with academic performance, however, the predictive ability is weak.
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Table 1 Admissions criteria for recruiting Newtract dental students at Thammasat University during 1996-2010

Admission year Admissions criteria

1996-2002
dexterity test

2003-2010

predental GPAX, scores on biology, physics, English, Thai, social studies, mathematics, and manual

predental GPAX and scores on Scholastic Assessment Test (SAT)
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Table 2 Characteristics of Newtract dental students who enrolled in the Faculty of Dentistry during 1996 — 2010

Group 1 Group 2
Variables
N % N %
Sex Male 31 26 30 25
Female 90 74 91 75
Prior degree Health science 72 60 85 70
Non-health science 49 40 36 30

*Group 1 and 2: Newtract students who enrolled in the dental school between 1996-2002 and 2003-2010, respectively

WNSALRAYATALNIUNANEN LUAME TIUALNNUFNERS
YostnAnwngy 1 uaz nau 2 10u 2.84+0.33 uaz 3.06+0.34

vy
v o A o =

muaAuNall dnAnwingu 1 uae 2 dnanisasunidenves

aa a

A5 3 FIFTINT TR MYTTIUN15ANY)

Table 3 Descriptive statistics for study variables

NAIAREDNENN 9 Aanns19d 3 Teengu 1 Tavuuuade
WAz Y08 IENIN 30-72 ATLUL UARNGN 2 lATLULYDN
WiaydIuYed SAT 8gTenIn 62-65 ALUUL

Full Score/ Group 1 Group 2
Variables
Full Grade Mean SD Mean SD
Predictor variables
Predental GPAX
Six Subjects Thai score 100 43.52 17.17
Biology score 100 49.05 9.90
Physics score 100 34.89 9.31
Social studies score 100 41.34 14.96
Mathematics score 100 29.93 10.42
English score 100 47.12 10.68
Dexterity test 100 71.84 10.93
SAT Mathematics score 100 62.01 14.21
Logic score 100 64.91 17.14
English score 100 65.77 10.15
Outcome variables
2" year GPA 4.00 2.49 0.40 297 0.55
3" year GPA 4.00 2.64 0.39 3.05 0.45
q" year GPA 4.00 2.73 0.57 3.12 0.41
5" year GPA 4.00 2.73 0.57 311 0.36
6" year GPA 4.00 3.27 0.61 3.55 0.19
Dental GPAX 4.00 2.79 0.32 3.14 0.34
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Full Score/ Group 1 Group 2
Variables
Full Grade Mean SD Mean SD
Preclinical subjects
Operative dentistry grade 4.00 2.88 0.74 3.13 0.72
Endodontology grade 4.00 2.84 0.74 3.18 0.64
Fixed prosthodontics grade 4.00 2.54 0.68 2.97 0.59
Removable prosthodontics grade 4.00 2.77 0.78 2.94 0.67
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Table 4 Regression model of the relationship between predental GPAX and admissions criteria scores and academic performance

of Newtract dental students (Group 1)

Standardized regression coefficients

Predental  Thai Biology  Physics Social Mathe- English  Dexterity R R®
Outcome variables
GPAX score score core Studies matics score test
score score
Model 1 2" year GPA 430%* .194* .165% .223%*
Model 2 3" year GPA 418%* .213% 482 232
Model 3 4" year GPA 326%* 319 102
Model 4 5" year GPA 242%* 235%* 329 108
Model 5 6" year GPA .066 -217% 217 .047
Model 6 Dental GPAX A486** -.169% 487 237
Model 7 Operative dentistry -.387** 244 379 129
grade
Model 8 Endodontology grade -.269%* 269 .065
Model 9 Fixed prosthodontics 197** 197 031

grade

*5<0.05, *p<0.01
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Table 5 Regression model of the relationship between predental GPAX and admission criteria scores and academic performance

of Newtract dental students (Group 2)

Standardized coefficients

Outcome variables Predental  Mathemat- Logic English R R
GPAX ics score score score
Model 1 2nd year GPA .495%* 570 332
Model 2 3rd year GPA .498%* .498 .248
Model 3 4th year GPA 511 511 261
Model 4 5th year GPA 494 494 .245
Model 5 6th year GPA .322%% 322 .103
Model 6 Dental GPAX 566%* .566 321
Model 7 Operative dentistry grade .280** .280 .071
Model 8 Endodontology grade .348** .348 114
Model 9 Fixed prosthodontics grade .285** -.188* 344 .104
Model 10 Removable prosthodontics grade 227* -.187* 297 072

0<0.05, *p<0.01
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Abstract

The objective of this study is to compare knowledge attitude and practice of hand hygiene including alcohol
hand rub use among dentist groups who had different number of years in current practice by gathering the data

from 149 returned questionnaires. In each category, the average scores were compared among 3 groups of dentists
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who had been in practice for 0-10 years, 11-20 years and 21-30 years. The results were found that no statistical

significant differences in the average total scores among groups in knowledge attitude and practice category (p<0.05).

However, the 21-30-year group had significantly lower average score than the 11-20-year group in hand hygiene

practice category (p<0.05) and the 0-10 year group had significantly lower average score than other groups in alcohol

hand rub attitude category (p<0.05). In summary, number of years in practice has no significant effect on average

total scores among groups in knowledge attitude and practice category. However, dentist who has been working

for longer time tends to achieve less score in hand hygiene practice while dentist who has been working for shorter

time tends to achieve less score in alcohol hand rub attitude.

Keywords: Practice, Knowledge, Attitude, Hand hygiene, Alcohol hand rub
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Table 2 The mean and the percentage of total knowledge scores, hand hygiene knowledge scores and alcohol handrub knowledge

scores of all dentists, 0-10 years of practice dentist group, 11-20 year of practice dentist group and 21-30 years of practice

dentist group.
Analouaziouas Anadouazdouay Anadouazdouay
szeznaUuie dwau AZUULAINTTI azuuuaMaigueundieiio Azuuunsufldueanasedgile

(AZUULAYN 14 AZLUL) (AZUULAN 5 AZLUL) (AZUULAYN 9 AZLUL)
0-30 ¥ 149 7.59+2.25 (54.22 %) 3.05+1.06 (61.07 %) 4.54+1.89 (50.41 %)
0-10 ¥ 80 7.64+2.21 (54.55 %) 3.15+1.09 (63.00 %) 4.49+1.85 (49.86 %)
11-20 9 37 7.35+2.60 (52.51 %) 2.86+1.06 (57.30 %) 4.49+2.14 (49.85 %)
21-30 32 7.75+41.92 (55.36 %) 3.03+0.97 (60.63 %) 4.72+1.73 (52.43 %)

224 J DENT ASSOC THAI' VOL.68 NO.3 JULY - SEPTEMBER 2018



aa v

INNTAILINNIERAR8TUTUNTY SPSS Ll
AATERANLUTUTIU (ANOVA) Waz Post hoc multiple
comparisons 1n&3 HSD v wuindndsvesnzuuy
Anuisan anwslusesgueunsiefle uazanuslulbes
weanegeapilavewiunlnndlidanuusnaisiuegedie

U

dimeatiAfisziu 0.05 lunguviununmdfiivnsnans
VTR finsedi 2
dlefiasanswusanadasnoudauiieaiv
mwsluBesgueunsioiiognluudazde wuin defifiduou
e1anadnImeugnieeaz 100 Ae U8 1 Msdslleanunsnan
nsunsnszeiosEimssnymstunnsald Teiid
Puueraainsneugniiusasaz 50 lakd T 3 n1sansdle
MyayssINaT azaaisanelumsinssnvmasiuanssy
(ismdasnssuviesindin) meugniesas 51 4o 4 ansiild
SafleffusyavBamanniigafoasdmanaaelendiu neu
gnewar 56 U 13 awnsaliasuniile (hand lotion) &
mMshanuazenile nevldnsileld neugniesas 61 e
fsuueaatasneugniiosnindosay 50 Aede 2 1
UszUniiltlunnsdnsfledanuareraiiioanelunisiinis
Shwneiunnssu (dsudaenssuriesiidn) neugnioas
37 \lefiorsanduiueaatnsneudaiuanuilubes
ueanesedgiiegnluusiarde wui defifidruueiaatas
nougniiuderar 50 Lo e 5 msliueanesedgiieause
andnuideadnldedsiszavsnmimelumsvinig
Shwneviunnssu (Wsudaenssuriesidn) neugnioas
53 49 6 nsdlfiastuanysnitueaiiule Seaunsald
woanagedgilala meugniesar 69 ¥a 9 neunisld
weanegedgile fewhlvillowivalinieu neugnievay 64
U 11 ueanegedgiiefiusz@vinmasnn Jsluidndudesy
fionu 7 Sunauves WHO naugniesay 71 o 12 nsld
weanegedgiloidunavuayilidlewiawnnninisansde
neugnievaz 60 defiiduuomainsneugniieaninios
aw 50 Aete 7 Wiieanuazemanntu mslieanasedgiio
ndan1sdnsile meugniovaz 34 4o 8 usanesedgiled
Usenaumieuaanegedsoesay 95 TUseansamuinnid
ueaneseagilefiuszneusnyusanesedsesas 65 Aeugn
$owag 30 o 10 N3lY weanesedgilesedliinaigiiowy
ninsdufiedsayviearsindedu q meugnieray 37
fo 14 mslfusanesedgiioifunisAudessutszana

wnninhenshdesiindu  meugniosa 35
idlevimsiisuifisuanuuansnsseninenguidl
szoznaMsUiTRNuseiu lushanaAefuanusluusas
fo wuih Tufanuded 3 Ae msénsilefeaysssum azenn
Wigamelunsvinsinwmaiuanssy nguviuaunmens
sreziaUuRa 0-10 U neudinugnieeay 62.50 nau
vupumERTszoznau Ry 11-20 U aeumanugnios
8 35.14 Wagnguiupunmefilszeynau R 21-30 U
meUANNgNToLaY 40.63 INNMIVAARUMEARRLALAIS
nuIdiANLansi1seg 19l ded1Ayn1sadfseninangy
vunLmeTiszeynaU iRty lnnguiunumed
fiszoznaufofnu 0-10 TS wougfineudaugnannniy
nauTuALImMENTszeznaUFTRNU 11-20 U wag 21-30 T
Tuduvesdnuiiafusiauei nngusiiogis
11 145 Au Timeumnuasulumned wensdisauans
ANRBETDIALUULTALARTINYDING UTUALNNE Ve aR
Wi 36.87 AziuU NAZLULAL 48 Azl (Aadusey
az 76.81) newloudssansdrnadu 3 Yreszeznains
UFtRau Idnadn dumunmgifiszeznan iRy 0-10 9
$1unu 76 Au Trades 36.04 Azuuu @Eadudosay 75.08)
vunLmsNTlszeznaUFtRnu 11-20 T $1uau 37 au gl
Aady 37.89 Azuuu @Andudosay 78.94) uazvunumme
fiflszoznanufoRnu 21-30 U $1uau 32 au fleads 37.66
Azuuu Aaifufesay 78.45) Aadsvasnzuuuiiruaiies
qmamﬁaﬁamaamjmﬁumwéﬁy’wm wiriiu 20.45 Az
NAzRULAL 24 Azuul Aaduesay 85.20) laengu
VusunndnTsyeznafiRau 0-10 Yddeds 20.43
azuuy (Aaidufosay 85.14) nguviumunmgidszoznan
Uty 11-20 Y fidiede 20.57 azuuu @adudos
a¥ 85.70) nguiununmgAfisz s nar fiRemenu 21-30 U
fiAnuads 20.3¢ azuuu @Faluiesas 84.77) Aadevinund
33 woanesedgiiovesnguiiununngiamn ity 16.42
ATLUL INAZLULLAY 24 azwuu (Aniluiosas 68.42) lng
AzuuuTirLARluTYoLoanasedgilevesnguviunuwmdns
svognaUFRnuny 0-10 U daueds 15.61 Aziuu @n

[

Jufawar 65.02) nguriupunmdiiiszeznatujuifnuanu

! a

11-20 U fiAade 17.32 aswuu @aduiosas 72.18) ngu
VunwmgRTsrognaUfiRnuau 21-30 U Seiede 17.31

1%

ALLLUU (ﬁmﬂmaaaz 72.14) Q3919197 3

Arirachakaran et al., 2018 225



2
¢ o

A9 3 UaRIAUAALUAY TOsAZYOIRUNAUAATIN YiAupdISesgueulyle uazviaunfiedLeanegedieveinguyiununmeiain

Vs ilszezanjofeu 0-10 9 11-20 ¥ uaz 21-30 ¥
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Sex Determination Using Canines in Thais
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Abstract

The objective of this study is to establish the sex determination tool using canines in Thais. The samples
in this study were 266 Thai people, including 140 females and 126 males with age 20.05+1.47 years old. The
mesiodistal width of four canines and the upper and lower tip-to-tip intercanine width were measured. The differences
of all distances between sex were determined by the independent samples t-test with 0.05 significant level. Simple
and multiple logistic regression analyses were used to establish the sex determination equations for single and
multiple variables, respectively. Statistically significant differences between sex were found in all measurements.
Moreover, the sex determination equation with one variable for each measurement was statistically significant.

However, when all measurements were investigated together, only lower left canine and upper intercanine width
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were included in the sex determination equation with 25.1 % R?, and the odd ratio were 4.912 and 1.280 for lower

left canine and upper intercanine width, respectively. Moreover, the accuracy of novel equation is 68.18 %. In

conclusion, canine can be another tool to determine sex together with other factors.

Keywords: Sex determination, Logistic regression, Canine, Intercanine width
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Figure 1 Canine with and intercanine width measurements using vernier caliper
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Table 1 Mean, standard deviation, mean difference and test of equality of means for male and female of all measurements.

Sex
Mean
Measurements Male Female . t p-value
Difference
Mean (mm) SD Mean (mm) SD

Canine width
Upper-right 8.07 0.52 7.64 0.56 0.43 -5.695 <0.001
Upper-left 7.98 0.62 7.47 0.49 0.51 -6.434 <0.001
lower-left 7.28 0.43 6.76 0.58 0.52 -7.354 <0.001
lower-right 7.32 0.43 6.91 0.47 0.41 -6.440 <0.001
Intercanine width
Maxilla 36.90 2.20 34.80 2.54 2.10 -6.231 <0.001
Mandible 28.38 2.43 27.26 1.79 1.12 -3.718 <0.001
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Table 2 Result of binary logistic regression, one variable entered.

Wervuvdednsansatanldvhuemeldodeditoddey
mMeetin nedinmvangUatiniivesauns (Goodness of fit: Cox &
Snell R) §nhandosusrmuimnyasvesauns méuszavs
msanaey (Constant tag B) agem odds ratio mummﬁ 2

Cox & Snell 95.0 % C.I. for odds ratio
Constant B p-value Odds ratio

R Square Lower Uppe
Canine width
Upper-right 0.142 -12.036 1.531 <0.001 4.623 2.526 8.460
Upper-left 0.182 -13.908 1.800 <0.001 6.048 3.169 11.543
lower-left 0.216 -14.955 2.124 <0.001 8.367 4.117 17.005
lower-right 0.173 -14.635 2.055 <0.001 7.806 3.700 16.469
Intercanine width
Maxilla 0.169 -14.297 0.398 <0.001 1.489 1.284 1.726
Mandible 0.067 -7.292 0.262 0.001 1.300 1.121 1.508
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Table 3 Result of binary logistic regression, Variables entered: Lower-left, Maxilla.

95.0 % C.I. for odds ratio

B p-value Odds ratio
Lower Upper
Lower-left 1.592 <.001 4.912 2315 10.422
Maxilla 0.247 .003 1.280 1.087 1.507
Constant -20.089 <.001 0.000
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Table 4 Percentage of cases correctly predicted by logistic response function.

Predicted
Observed Sex
Percentage Correct
Female Male
sex Female 29 11 72.50
Male 10 16 61.54
Overall Percentage 68.18
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Effect of Remineralization on Color Change of Bleached Tooth
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Abstract

The aim of this in vitro study was to investigate the effect of remineralization and time on the color and
microhardness change of bleached teeth using 10 % carbamide peroxide (CP) and 40 % hydrogen peroxide (HP).
Seventy-two 6x6x2 mm’ enamel slabs were prepared from human premolars. The specimens’ color and Vickers’
microhardness were recorded at baseline (T0). The specimens were divided into six groups: twelve specimens per
group. Two groups were treated with 10 % CP with or without casein phosphopeptides and amorphous calcium
phosphate (CPP-ACP) (10 % CP and 10 % CP/CPP-ACP, respectively), two groups were treated with 40 % HP with or
without CPP-ACP (40 % HP and 40 % HP/CPP-ACP, respectively), one group received no bleaching (CON) and
another group received only CPP-ACP treatment without bleaching, (CON/CPP-ACP). The CPP-ACP groups were
treated with CPP-ACP twice daily for five minutes for seven days after completing their respective protocol. The
color change and Vickers’ microhardness were recorded at three time points after treatment; one day (T1), two
weeks (T2), and one month (T3). After one month, the tooth color changed (AE) in all groups at every time point;
however, significant AE was found only at T3 for the 10 % CP and the CON/CPP-ACP groups (p<0.05). Microhardness
tended to decrease from the baseline (T0) value at each time point. There were significant differences between
time points in microhardness (AVHN) in the 40 % HP, CON, and CON/CPP-ACP groups. A relationship between AE
and AVHN was found in the 10 % CP and 10 % CP/CPP-ACP groups. In summary, tooth whiteness decreased in the
10 % CP group from T1 to T3. CPP-ACP can prevent color relapse in the 10 % CP/CPP-ACP and CON/CPP-ACP groups.
Microhardness improved in the 10 % CP/CPP-ACP group compared with the 10 % CP group at T3. Both tooth whiteness
and microhardness were stable for at least one month when CPP-ACP was used as an intervention in the 10 % CP/
CPP-ACP group.
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Introduction

Over a person’s lifetime, their teeth can become
stained by various means, which can be considered
unesthetic. Patients often request the dentist to improve
their tooth color. To address this issue, hydrogen peroxide
(HP) and carbamide peroxide (CP) have been used for
decades for in-office tooth bleaching and home-applied
bleaching, respectively.”” However, the color of
bleached teeth is not stable, returning to a darker or
yellower color over time.*”” Studies have demonstrated
that the development of a darker or more yellowish
tooth color after bleaching resulted from the absorption
of external organic pigments and stains from various
food into the tooth structure or dental restorations.®®

Bleaching caused changes in the morphology
of the enamel surface due to demineralization, and
reduced enamel surface hardness and fracture toughness.™"
Previous studies have reported that both in-office and
home-applied bleaching caused tooth demineralization,
which was confirmed by microhardness, micro-computed
tomography, or atomic absorption spectrophotometry

evaluation.™**

Tooth color becomes lighter after bleaching
due to the destruction of pigments by peroxide and
demineralization.” Therefore, remineralization after
bleaching may affect color relapse in bleached teeth
because strength and color value both change after
bleaching.

Villalta et al. and Um et al. investigated extrinsic
factors, such as the absorption of stains into dental
restorations, finding that extrinsic staining by wine and
coffee caused significant discoloration.”® Other studies
found that if the tooth had higher initial color lightening,
tooth color relapse was more likely to occur after one

month.”>*°

Moreover, the degree of relapse corresponded
with the degree of initial color change.' Tooth color
was stable for six months after performing two in-office
treatment sessions.'’ However, after in-office bleaching,
tooth whiteness decreased within one hour. Thus, the

initial whitening of the tooth was considered to be

mainly due to the effect of dehydration on the initial
color change.*'*"

Spectrophotometer is the highest reliable
standard for color matching.***** Vita Easyshade (Vita
Zahnfabrik, Bad sackingen, Germany) is a spectropho-
tometer, which measures a small spot area approxi-
mately 5 mm diameter from the focal tip. This device
translates data into both of Vita shades and also into
CIELAB data (L*,a*,b*) from halogen light reflectance
and scattered light.”

The microhardness test is one of the most
accurate evaluations for tooth remineralization. Vicker’s
hardness is used for small specimens by a diamond
indenter that creates a light loads indentation, which
ranges from a few grams to one or several kilograms.
The opposing indenter faces are set at a 136-degree
angle from one another.'%”*

Casein phosphopeptides and amorphous calcium
phosphate (CPP-ACP), has demonstrated effects on
remineralization, tooth sensitivity, flexural strength, and
staining after bleaching.”*" A study showed that there
was no difference between the influence of CPP-ACP
treatment and natural saliva on tooth remineralization
after fifteen days.”® In contrast, another study showed
that CPP-ACP applied for one minute, significantly
increased mineral deposition and decreased carious
lesion depth.”

Currently, how to prevent color relapse is not
well understood, and there are few studies regarding
this issue. The null hypotheses in this study were that
there was no correlation between microhardness change
and color change, and that there was no difference in
bleached color at any evaluated time point when teeth
were bleached with or without CPP-ACP. The objective
of this study was to determine if remineralization, using
CPP-ACP affected the color change and microhardness

in the teeth after bleaching.
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Materials and Methods

Specimen preparation

The required sample size was determined after
a pilot study. Extracted human upper and/or lower
premolars were collected after informed consent, and
obtained under a protocol approved by the Ethics
Committee of the Faculty of Dentistry, Chulalongkorn
University, (HREC-DCU 2016-063). The selected teeth
were disinfected in a 0.1 % thymol solution (M Dent,
Bangkok, Thailand) for a period of six months according
to ISO 28399 and 11405.

External staining was removed by polishing each
tooth with pumices and a rubber cup. Any teeth with
visible cracks on the enamel surface, carious lesions,
pathologic lesions or restorations were excluded from
this study. All teeth were measured with Easyshade V
at middle 1/3 of each tooth and selected only A and
B shade. Seventy-two teeth were decoronated at the
CEJ using a diamond disc 104918.190 HP (Diaswiss S.A.,
Nyon, Switzerland), and the crowns were sectioned
buccolingually. The buccal crown portions were prepared
with a diamond disc generating a 6x6x2 mm? slabs.
Subsequently, the surface of each specimen was

flattened with 400 grit silicon carbide paper and polished

with a polishing machine (Nano 2000, Pace Technologies,
USA) that used 800, 1200, 1600 grit silicon carbide papers
(Leco Corporation, MI, USA) respectively, under
approximately 25 N pressure, 100 rpm for each grit, and
a constant water flow. Aluminum oxide paste with 2000
grit silicon carbide paper was used for the last step of
polishing. To confirm that the surface of the specimens
were on enamel, the surface and microhardness were
observed on the computer screen of microhardness
testing machine, which did not present dentinal tubule
pattern on the surface.
Model preparation

A 6 mm diameter trephine bur (Hu-friedy, Chicago,
IL, USA) was used to create two rows of 6 mm holes
(6/plate) 5 mm apart in the plastic plates for the tooth
specimens to be placed in (Fig. 1a). Twelve plates were
prepared (2 plates/group). The specimens (n = 6) were
placed in the cavities of each block (Fig. 1b). Clear epoxy
resin and accelerator liquid (SC2B clear, Super Silicone
& Resin Art, Bangkok, Thailand) were mixed and poured
into the cavities up to the level of the specimen and

was allowed to set for 24 hours.

Qoo

Figure 1 a) A plastic plate punched round holes and trephine bur. b) Tooth sections in their plastic template secured with epoxy resin.

Specimen treatment

The specimen plates were randomized into six
groups (n=12/group). The color was measured with a
spectrophotometer (Vita Easyshade V, Vita Zahnfabrik,

Germany) and the microhardness of each specimen was

determined using a microhardness tester (Fm-700e Type
D, Future-Tech, Japan) before treatment, as a baseline.
The spectrophotometer was calibrated before each
measurement and a calibrate mode was used 3 times

to evaluate each time point. Subsequently, each treatment
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group followed it’s respective protocol (Table 1). Two
groups (10 % CP and 10 % CP/CPP-ACP) were treated
with 10 % carbamide peroxide (Opalescence PF 10 %,
Ultradent, South Jordan, UT, USA) for eight hours a day
for fourteen days and collected in artificial saliva at all
times (Table 1, 2). Two groups (40 % HP and 40 % HP/
CPP-ACP) were treated with 40 % hydrogen peroxide
(Opalescence Boost PF 40 %, Ultradent, South Jordan,
UT, USA) for two sessions, twenty minutes per session,
only one day after that collected in artificial saliva at
all times (Table 1, 2). Only three groups (10 % CP/CPP-ACP,
40 9% HP/CPP-ACP and CON/CPP-ACP) were added CPP-ACP
treatment (Table 1, 2).

Whitening treatment using 10 % carbamide
peroxide (Fig. 2a) and 40 % hydrogen peroxide (Fig. 2b)
was performed according to the manufacturer’s instructions.
The 1 mm plastic plates with punched holes were used
on the top of specimen plates to control the volume
of each bleaching agent (Fig. 2a, 2b).

CPP-ACP (Tooth Mousse, GC Europe N.V., Leuven,
Belgium) was used as a remineralizing agent for two
sessions continuously, five minutes per session after
completing the bleaching treatment (10 % CP/CPP-ACP
and 40 % HP/CPP-ACP) (Table 1, 2). The control group
(CON) received no bleaching, and the remineralization
control group (CON/CPP-ACP) was only treated with
CPP-ACP (Table 1, 2). To control the volume of the
bleaching agent and remineralizing agent, a 40x45x1
mm’ plate was placed over the plate containing the
specimens and a 6-mm diameter hole was punched
directly over each specimen. A cement spatula was
used to remove excess CPP-ACP. All of the remineralization
procedures were repeated everyday for one week. The
artificial saliva was refreshed every one to two days.
Color measurement

The color of each specimen was evaluated
before treatment as baseline (T0) and AE was determined

at one day (T1), two weeks (T2) and one month (T3)

after bleaching using a spectrophotometer (Vita Easyshade
V, Vita Zahnfabrik, Germany) at the inner circle area
shown in Figure 3. The spectrophotometer was calibrated
before each evaluation as per the manufacturer’s
instructions. The calibrated mode was used to measure
three times at each time point to collect the average
data. Only CIE L*a*b color data was recorded to compare
the color change on specimens.
Microhardness evaluation

Vickers’ microhardness (VHN) evaluation was
performed after color evaluation. The force load was
50 g for fifteen seconds, based on 1SO28399: 2011. Each
specimen was evaluated for microhardness three times
with a distance of 100 um between each loading point.
According to FM-800 manufacturer instruction, the
minimum distance of each indentation was at least four
times the diagonal length from the center of the indentation.
The distance of indentation from margin of specimen
was a minimum of 2.5 times of the diagonal length. The
microhardness was evaluated at a different corner of
the specimen at baseline (before bleaching) (T0), one
day (T1), two weeks (T2), and one month (T3) after
bleaching (Fig.3). Mean microhardness values were
calculated from three indentations each time point.

After the color and microhardness evaluations,
the specimens were stored in humidified chamber with
artificial saliva at 37°C in the incubator (Contherm Scientific
Ltd., Petone, New Zealand) until the next evaluation.
The control groups were measured after two weeks of
immersion in artificial saliva.
Statistical Analysis

All statistical analyses were performed using
the software SPSS version 17.0 (SPSS Inc., Chicago, IL,
USA) with 95 % confidence interval. Normality of the
data was confirmed using normal probability plots and
the Kolmogorov-Smirnov test. Homogeneity of variance
was confirmed using Levene’s test. Regression analysis

was conducted to analyze the correlation between
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tooth color change (AE) and microhardness change AE, and the interaction between time and AVHN in each
(AVHN) in each group. The repeated measure test was group after completing treatment. Descriptive statistics

used to determine the interaction between time and (mean and SD) were used to evaluate AE and VHN.

Table 1 The experimental groups based on treatment agent and application protocol.

Group Treatment agent +Application protocol Remineralizing agent +Application protocol
1.10 % CP 10 % Carbamide peroxide 8hx1dd Artificial saliva All the time
2.10 % CP/CPP-ACP 10 % Carbamide peroxide 8hx1la4d Artificial saliva All the time
CPP-ACP 2 x5 min x 7d
3.40 % HP 40 % Hydrogen peroxide 2x20minx1d Artificial saliva All the time
4. 40 % HP/CPP-ACP 40 % Hydrogen peroxide 2x20minx1d Artificial saliva All the time
CPP-ACP 2 x5 min x 7d
5. CON Artificial saliva 14d Artificial saliva All the time
(Negative Control)
6. CON/CPP-ACP Artificial saliva 14d Artificial saliva All the time
(Positive Control) CPP-ACP 2 x5 minx 7d

Abbreviations: CP = 10 % Carbamide peroxide treatment, CP/CPP-ACP = 10 % Carbamide peroxide treatment follow by CPP-ACP application, HP = 40 %
Hydrogen peroxide treatment, HP/CPP-ACP = Hydrogen peroxide treatment follow by CPP-ACP application, CON = Negative control (no treatment), CON/
CPP-ACP = Positive control (no treatment with CPP-ACP application), h = hours, d = days, min = minutes

Table 2 The materials used in this studly.

Product Name Materials/Type Composition Manufacturer

Opalescence PF 10 % 10 9% carbamide 10 % Carbamide peroxide, Ultradent,

Lot no. BCV8Y peroxide gel 0.5 % Potassium nitrate, 0.11 % Fluoride ion, S Jordan UT,
Carbopol, Glycerin, flavor USA

Opalescence Boost PF 40 % 40 % hydrogen Gel: 40 % Hydrogen peroxide Ultradent,

Lot no. BC258 peroxide gel Activator: Potassium hydroxide, 1.1 % Sodium S Jordan UT,
fluoride and 3 % Potassium nitrate USA

GC Tooth Mousse CPP-ACP cream Pure water, Glycerol, CPP-ACP, D-sorbitol, CMC-Na,  GC Europe N.V.,

Lot no. 1503035 Propylene glycol, Silicon dioxide, Titanium dioxide,  Leuven, Belgium

Xylitol, Phosphoric acid, Flavoring, Zinc oxide,
Sodium saccharin, Ethyl p-hydroxybenoate,
Magnesium oxide, Guar gum, Propyl p-hydroxyben-
zoate, Butyl p-hydroxybenzoate

Xanthan gum, Sodium carboxymethylcellulose,

Artificial Saliva Spray Potassium chloride, Sodium chloride, Magnesium Faculty of Dentistry,
Lot no. 129/59, 168/59, 186/59 chloride, Calcium chloride, Potassium dihydrogen Chulalongkorn University,
orthophosphate, Methyl p-hydroxybenzoate Bangkok, Thailand
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Storage in
a. artificial

10%CP 8 hours/day for 14 days

saliva —

Humidified 109%0P

chamber -
37°c

1 mm thickness

10%CP of plastic plate

b. Dry environment

40%HP

Artificial Saliva

1 mm thickness
.of plastic plate

Lateral View

Figure 2 a) Specimens treated with 10 % carbamide peroxide in a humidified chamber to mimic oral environment (lateral view).

b) Specimens treated with 40 % hydrogen peroxide without artificial saliva to mimic the clinical procedure (lateral view).

Figure 3 A tooth specimen in its plastic template. The arrows point to the locations of microhardness indentations at the four

measurement time points. The circle is the area for color evaluation.

Tooth color change is presented in Table 3 and
Figure 4. The majority of color changes in the 10 % CP
and 10 % CP/CPP-ACP groups were due to AL. Whereas
Ab caused the majority of the color changes in the 40 %
HP, 40 % HP/CPP-ACP, and two control groups (Fig 4).

AE decreased in the 10 % CP, 40 % HP and
CON groups at T3 compared with T1. In contrast, the

groups treated with CPP-ACP (10 % CP/CPP-ACP, 40 %
HP/CPP-ACP and CON/CPP-ACP) tended to demonstrate
increased AE at T3 compared with T1 (Table 3). However,
there were significantly different color changes only in
the 10 % CP and CON/CPP-ACP groups at T3 (p=0.039
and p=0.000, respectively).

Mean microhardness (VHN) was presented in
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Table 4. The VHN of 10 % CP group significantly decreased
at T3 (p<0.05) (Table 4). The others groups were not

The correlation between AVHN and AE for each
group is presented in Table 5. Only the 10 % CP, and the
10 % CP/CPP-ACP groups demonstrated a correlation between
AVHN and AE (p=0.002 and p=0.003, respectively) (Table 5).

significantly changed in VHN at the final time point T3
(p<0.05) (Table 4).

Table 3 Mean and standard deviation in tooth color change (AE) in the groups at T1, T2 and T3 (T1=1 day, T2=2 weeks, and T3=1
month) after bleaching.

Tooth Color Change (AE) at 3 time points (p<0.05)
Type of Treatment

Mean £SD Mean £SD Mean £SD
T1 T2 T3

10 9% CP 8.83 +0.60° 8.15 +0.84° 7.53 +0.76°
10 % CP/CPP-ACP 10.06 +0.57° 10.3¢ £1.09° 11.07 =0.71°
40 % HP 9.75 +1.23° 9.24 +0.92° 8.31 +0.91°
40 % HP/CPP-ACP 7.58 +0.93° 7.05 +0.89° 8.10 +0.62°
CON (Negative Control) 2.98 +1.04° 3.78 +0.63° 2.56 +0.31°
CON/CPP-ACP (Positive Control) 3.60 +0.64° 3.10 =0.74° 7.31 £0.87"

The same letter indicates no significant difference between groups in the same row at p<0.05.

Table 4 Mean and standard deviation (SD) in microhardness (VHN) between the groups at TO=baseline, T1=1 day, T2=2 weeks, and
T3=1 month after bleaching.

Microhardness Value (VHN)

Type of Treatment

Mean (T0)+SD

Mean (T1)+SD

Mean (T2)+SD

Mean (T3)+SD

10 % CP 309.28°+35.39 284.21°+46.61 279.39°+16.48 278.17°+22.35
10 % CP/CPP-ACP 287.96°+51.26 296.88°+35.79 300.91°+32.64 297.13°+27.23
40 % HP 272.36"+39.81 317.66°+33.00 327.90'+4.35 272.78"+20.45
40 % HP/CPP-ACP 280.69°+45.47 301.40"36.04 313.66°£22.80 304.73°£18.61
CON (Negative Control) 265.03°+34.70 313.49+24.42 280.22°+19.95 269.50°+31.95
CON/CPP-ACP (Positive Control) 295.33+36.29 304.98'+31.94 307.92'+52.41 298.84'+22.53
The same [ etter indicates no significant differences between groups in the same row at p<0.05.
Table 5 Regression analysis indicated a relationship between AVHN and AE in each group.
Group Standardized Coefficients Beta t p-value
10 % CP 0.493 3.303 .002*
10 % CP/CPP-ACP -0.479 -3.179 .003*
40 % HP -0.279 -1.691 .100
40 % HP/CPP-ACP 0.008 0.047 963
CON (Negative Control) 0.108 0.634 531
CON/CPP-ACP (Positive Control) 0.015 0.087 931

* Sienificant relationship between AVHN and AE in each group at p < 0.05 dependent Variable: AVHN, Predictor: AE
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Figure 4 Mean A L, a, and b at three time points T1= 1 day, T2 = 2 weeks, and T3 = 1 month after bleaching in all groups.

Discussion

Previous studies found that carbamide peroxide
used for home-applied bleaching, and hydrogen peroxide
for in-office bleaching caused tooth surface

demineralization.'?'**%*!

Therefore, the present study
investisated whether tooth remineralization resulted in
the color relapse of the bleached teeth. The microhardness
results in the present study were similar to those of other

studies, where the use of hydrogen peroxide (in-office

bleaching) did not result in a change in microhardness.”*

Moreover, there were no significant difference in
microhardness of the 40 % HP and 40 % HP/CPP-ACP
groups after one month (T3). These results agree with
another study in which the surface treatment with fluoride
and CPP-ACP did not improve surface remineralization
compared with fluoride treatment, suggesting that fluoride
may hinder the effect of CPP-ACP.”
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In contrast to the in-office bleached teeth results,
the microhardness in 10 % CP group decreased significantly
at T3 compared with baseline; however, there was no
significant difference in microhardness in the 10 % CP/
CPP-ACP group. This may be because CPP-ACP increased
the surface microhardness of the home-bleached teeth
compared with the in-office bleached teeth. The
microhardness in the two control groups were also not
significantly different after one month (T3). The microhardness
in the 10 % CP and 40 % HP groups were different, the
microhardness in the 10 % CP group decreased over
time, while the microhardness in the 40 % HP group
increased from TO to T2, but decreased at T3. This may
be because the higher percentage of fluoride contained
in the 40 % HP bleaching gel was more effective in
remineralizing the tooth surface by higher formation of
many fluoroappatite crystal on tooth surface (Table
2).**" However, a recent study found that the use of
37.5 % hydrogen peroxide for one hour resulted in
greater morphology change than that for thirty minutes and
16 % carbamide peroxide for fourteen and twenty-eight
hours.”

The pH of the home-applied bleaching gel used
in the present study was lower than that of the in-office
bleaching gel at 6.5 and 7, respectively as per the
manufacturer’s description. Some studies found that
bleaching gels with a pH less than 5.2 caused
demineralization.””" Although the pH of the bleaching
gels were not less than the critical pH of approximately
5.5, which can cause tooth structure demineralization,”
the microhardness in the home-bleached groups without
CPP-ACP decreased over time."”” This may be because
the longer exposure times of the home-applied bleaching
(8 hours/day for 14 days) compared with that of the
in-office bleaching resulted in a more demineralized
tooth surface.

In the present study, tooth whiteness of the
10 % CP group was reduced (decreased AE) at two
weeks after bleaching, whereas, the 10 % CP/CPP-ACP

group did not demonstrate color relapse at any time

point, in fact, whiteness increased from two weeks
until one month. These results indicate that, the use
of CPP-ACP might have an effect on preventing color
relapse in home-bleached teeth. For the in-office
bleaching groups, the tooth color of the 40 % HP group
was not significantly different compared with the tooth
color of the 40 % HP/CPP-ACP group at one month.
Therefore, remineralization using CPP-ACP minimally
affected the color of in-office bleached teeth. In the
control groups, CON/CPP-ACP group were whiter compared
with the CON group after one month, and this change
(AE = 3.71) could be detected by the human eye
(minimium visually detectable = 2.69-3.70).“" After one
month (T3), groups treated with CPP-ACP, increased in
whiteness (increased AE) by increasing AL or reducing
Ab. Thus, CPP-ACP, in addition to its remineralization
effect, may improve tooth whiteness and prevent tooth
color relapse for at least one month in either normal
or home-bleached teeth. This may be due to the whiteness
and opacity of CPP-ACP that is deposited in the porous
tooth structures during remineralization.

CPP-ACP was used in this study as a remineralizing
agent. CPP-ACP, made from dietary products such as
milk, and cheese, has been shown to possess an
anticariogenic effect. Several studies showed that tooth
remineralization using CPP-ACP strengthened the enamel
surface.”*** The use of CPP-ACP also prevented the
re-staining of the bleached teeth.”” Other remineralizing
agents, such as topical fluorides, were not used in the
current study because they are for professional use only
and their toxicity is not conclusive. Artificial saliva is a
remineralizing agent that mimics the properties of human
saliva. A recent study concerning storage conditions
found that natural saliva was the only storage media
that showed similar behavior to in situ.” However, the
use of both artificial saliva and natural saliva were efficient
in enamel remineralization.” This study also present
the result of remineralizing with artificial saliva as showed
in microhardness result (Table 4).

Regression analysis demonstrated that
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microhardness change and color change in the present
study were correlated only in the home-applied bleaching
10 % CP and 10 % CP/CPP-ACP groups (10 9% CP: p=0.002,
10 % CP/CPP-ACP: p=0.003). Thus, the first null hypothesis
was rejected. For the 10 % CP group, beta was 0.493
indicating that tooth color and microhardness

correspondingly reduced. For the 10 % CP/CPP-ACP
group, beta was -0.479, thus, when microhardness
increased the tooth color became darker, or when
microhardness decreased that the tooth color became
whiter. These findings contradicted the color results
because microhardness was reduced at T3 the opposite
of the effect observed for color. The final microhardness
in the other groups were also reduced (T2 to T3). However,
duration of microhardness reduction was different from
another study in that none of the remineralizing products
maintained microhardness fourteen days post-bleaching.*
In addition, there was no relationship between color
change and microhardness change in the in-office
bleaching groups and control groups (p>0.05). The
fluoride level of in-office bleaching group was higher
than that of home-applied bleaching for 10 times (10,000
ppm, 1,000 ppm respectively) (Table 2).* This may be
the reason why there had no relationship between that
of in-office bleaching groups, because the effect of 1.1 %
fluoride ion or 10,000 ppm fluoride in both groups of
40 % HP was higher effective to stabilize enamel
microhardness than that of the 10 % CP group (0.11 %
fluoride ion or 1,000 ppm) in all periods.**

The 10 % CP and CON/CPP-ACP groups
demonstrated a significant color change (AE) between
time points (T1-T3) (p<0.05). Therefore the second null
hypothesis was rejected. The number of samples treated
did not allow them all to be evaluated immediately.
Thus to eliminate differences based on time of evaluation,
the color and microhardness evaluations in the present
study were performed the day after bleaching. The
spectrophotometer and microhardness tester were

calibrated before each measurement. Both evaluations

were performed with the same investigator. The color
measurement was performed with the Vita Easyshade
V' spectrophotometer for all groups using the same
neutral grey background. The spectrophotometer tip
abutted the specimens to eliminate light reflection from
the environment into the sensor. Because Ab is the

most visually perceptible parameter,*

a significant
improvement in Ab was found in the positive control
group, which received CPP-ACP treatment. The use of
a high concentration of hydrogen peroxide for only one
day may reduce enamel microhardness less compared
with a low concentration of carbamide peroxide at a
high frequency. Other bleaching gels may generate
different results due to the different compositions and
percentage of bleaching agents contained in each
bleaching gel. However, CPP-ACP application reduced
enamel demineralization after frequent bleaching. The
clinical implication from this study is that CPP-ACP can
be used to prevent tooth color relapse. The use of
CPP-ACP on a non-bleached tooth for at least seven
days may enhance AE or be a lighter color. In-office
bleaching (Opalescence Boost PF 40 %) may be suitable
for reducing yellow scale (b*). Home-appplied bleaching
(Opalescence 10 % PF) may be suitable for reducing
black scale (L¥). The other remineralizing materials such
as tri-calcium phosphate, bioactive glass, etc. should
be evaluated in further studies to compare their effects
on color change and remineralization. CPP-ACP should
be used for longer than seven days to evaluate the

microhardness result in further studies.

Conclusion

Within the limitations of this study, it can be
concluded that tooth color relapse was found within
thirty days in the groups treated with 10 % CP (p<0.05).
The final microhardness significantly decreased in the
10 % CP group after one month. Applying CPP-ACP on
home-bleached teeth prevents tooth color relapse and

tooth strength reduction for at least thirty days.
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Abstract

The aim of this study was to evaluate the frequency of root canal separation on radiographs of mandibular
molars taken for determining endodontic treatment working length using a 20° mesial (M) or distal (D) shift jig compared
with a perpendicular (0°) angle. Radiographs of 42 human mandibular molars were taken at a horizontal angle of
0°, 20° M shift, or 20° D shift to the tooth. The radiographs were evaluated by two examiners. Seventy-one percent
and 73 % of the 20° M shift radiographs were deemed acceptable (separated roots) by the first and second examiner,
respectively. In contrast, 54 % and 64 % of the 20° D shift radiographs were acceptable to the first and second
examiner, respectively. The strength of agreement from both examiners was at a high level of 0.804-0.904. The
percentage of acceptable M and D shift radiographs for each examiner were similar (P>0.05) and significantly higher
compared with the 0° x-ray beam angle (P<0.05). Radiographs taken using either the 20° M or D shift jigs are more
likely to have distinct mandibular molar root canal separation when determining the working length for root canal
treatment compared with 0° images. The advantage of these jigs is the precise determination of the shifted

radiograph angle.
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Introduction

Radiographs are important diagnostic tools for the extrusion of instruments or necrotic tissue from the
root canal treatment. They are regularly used for root canal apex. If this extrusion occurs, the patient may
determining the appropriate working length to prevent experience pain or swelling after treatment. The correct
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working length also aids in specifying the apical level
to which the root canal should be filled. Filling the root
canal shorter or longer than the actual root canal length
can reduce long-term treatment success.' An electronic
apex locator (EAL) is used as a standard method to
determine the working length for root canal treatment.
However, the adjunctive use of radiographs is required
to evaluate the root canal system and to determine
the appropriate working length of each canal.

Typical radiographs are restricted to two
dimensions that cannot determine the bucco-lingual
depth of the tooth. However, the buccal and lingual
root canals of multiple-rooted teeth, such as lower
molars and upper premolars, can be superimposed on
radiographs.” Gulabivala et al.’> evaluated root canal
morphology in Thai mandibular molars, finding that 61 %
and 30 % of mandibular first molars had three and four
canals, respectively, while 58 % and 17 % of mandibular
second molar had three and four canals, respectively.

Changing the angle of the x-ray tube from 90°
by moving the tube 15-20° mesially or distally parallel
to the horizontal plane of the tooth aided in gaining
separation of the root canals that are typically
superimposed radiographically.* This is due to Clark’s
rule or the Buccal Object Rule, in which an x-ray beam
moves, one object moves either buccally or lingually to
the other, resulting in radiographic root canal separation.”
This helps the dentist in accurately performing endodontic
treatment and lowers the risk of over-preparation or
under-preparation of the root canal.

During endodontic treatment, the x-ray beam
is typically shifted mesially to separate the root canals
and determine if the files extend to the apex for shaping
and cleaning the root canals. However, in some cases,
the root canals did not separate and a new radiograph
has to be taken by increasing the angle or shifting the
tube distally. This causes an increase of costs and time,
as well as exposing the patient to more radiation. Studies
have shown that radiographs taken using a 20° or 40°

horizontal shift demonstrated separated root canals.®’

Moreover, other studies found that a 20-25° M shift was
better compared with a D shift in separating superimposed
canals.”

Although numerous studies have found that M
shifted radiographs demonstrate separated root canals,
the x-ray tube M shift angle to separate superimposed
canals when determining the root canal working length
is typically estimated. Because there is no device
indicating the exact angle, this estimation can result in
a radiograph that may or may not have sufficient root
separation. Hence, the radiographs have to be taken
again by increasing the shift angle or changing to a distally
shifted angle.

The EndoRay Il is normally used for endodontic
radiographs such as working length determination,
because it fits over endodontic files and the rubber dam
clamp and is held securely by the patient’s teeth. A
new jig developed at Rangsit University (petty patent
No. 1703001943) can fix the precise angle for taking
radiographs with a 20° D or 20° M shift. This jig can be
inserted into the EndoRay Il Film Holder (DENTSPLY Rinn,
PA, USA). The jig is positioned such that the x-ray beam
is shifted 20° distally or mesially from the perpendicular
angle on the horizontal plane, decreasing the error from
the conventional estimating method. However, there is
no report on the percentage of mandibular molar
radiographs that demonstrate separated canals when
taken using this jig. The present study evaluated the
frequency of root canal separation on radiographs taken
for determining the working length of lower molars
during endodontic treatment using the 20° D shift jig or
20° M shift jig compared with 0°.

Materials and Methods

The study participants were patients with lower
molars (three or four canals) which had been clinically
determined to require endodontic treatment and were
restorable at the Comprehensive Dental Clinic, Faculty

of Dental Medicine, Rangsit University. Teeth with
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C-shaped canals were excluded. The study samples
consisted of 42 lower molars, which represented root
canals separation in radiographic images taken from 0
and shifted 20°. Of these samples, 22 and 20 teeth had
three and four canal orifices, respectively. The study
protocol was approved by the Ethics Committee of the
Research Institute, Rangsit University (RSEC 46/2559).
20° Angle Jig Preparations

The 20°Jig accuracy of both the M and D shift
angle was verified using an apparatus modified from
Martinez-Lozano et al’’. Each jig was soaked in 2 %
Super Germiphene (Germiphene Corporation, Brantford,
Canada) bactericidal and fungicidal solution for ten
minutes, rinsed in distilled water to remove the remaining
disinfectant solution, and then dried on sterile gauze
before each use.
Endodontic Treatment Procedures

Under the supervision of the faculty dentists,
the undergraduate dental students applied the rubber
dam, prepared the access opening, and irrigated the
root canal with 2.5 % sodium hypochlorite (M. Dent,
Mahidol University, Bangkok, Thailand). After irrigation,
a snugly fitted file was placed in each canal, and the
EAL Root Zx (J-Morita, Tokyo, Japan) was attached to

measure the root canal depth when the file reached

the canal’s apical constriction as indicated on the apex
locator. Files were then placed in the root canals to
the working length as indicated from the EAL and central
(0°), M (+20°), and D (-20°) radiographs were taken.
Radiographic Procedures

The rubber dam frame was removed from the
tooth and a film was inserted into the film holder, and
the aiming arm was connected to the EndoRay Il body
along with the aiming ring. This assembly was placed
over the tooth such that its position was parallel to the
buccal surface of the tooth and the patient was requested
to slightly occlude on the assembly and the radiograph
was taken in the center position (Fig. 1A).

The M and D radiographs were taken by fitting
the 1/3 jig for the lower left molars and the 2/4 jig for
the lower right molars to the Endoray Il peg. A new film
was inserted into the EndoRay Il film holder. The 20°M
shift jig fitted to the peg of the film holder along with
the EndoRay’s arm and ring. The assembly was placed
over the tooth such that the buccal surface of the tooth
was parallel to the film. Then, the M shift radiographs
were taken. The D shift radiographs were taken using
the same jig as mentioned above, but the other side of
the jig was fitted to the film holder peg (Fig. 1B,10C).

Figure 1 EndoRay assembly with the PLK jig (petty patent No. 1703001943). A) EndoRay assembly for taking radiographs using the

central view in the mandibular teeth. B) To shift a right mandibular tooth image 20° mesially, the 2/4 20° M shift jig was
inserted in the body of the EndoRay Il before connecting the arm to the 2/4 20° M shift jig. C) To shift a right mandibular
tooth image 20° distally, the 2/4 20° D shift jig was inserted in the body of the EndoRay Il before connecting the arm with

the 2/4 20° D shift jig.
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Radiograph processing

Three radiographs were taken from each tooth
with varying horizontal angulations 0 (center), +20 (M),
or-20 (D) degrees with a PSIX Phosphor Plate Standard
Imaging Plate Size2 (SOPRO, La Ciotat, France). The
images were exposed using a digital apparatus (GENDEX
expert DC, Chicago.IL, USA) set at 65kVp, 7mA, and 0.32s
scan time. The radiographs were obtained using a PSPIX2
sopro Imaging plate scanner (SOPRO, La Ciotat, France).
Radiographic image evaluation

The radiographs from each patient were
retrieved and arranged using the PowerPoint program.

Each set of radiograph were shown at the same

magnification. These images (Fig. 2) were inspected by
two endodontic specialists, each with more than ten
years of experience. The specialists evaluated the
separation of the superimposed root canals on the
radiographs obtained during the working length
determination. The central, M, and D views were not
labeled. The radiographs were evaluated twice (the
second time was two weeks after the first evaluation)
as either:

0 = Not acceptable (no separation of all super
imposed root canals, i.e., another shifted radiograph needed)

1 = Acceptable (distinct separation of all

superimposed root canals)

Figure 2 Representative acceptable and unacceptable radiographic images. Working length determination radiographs of a first

mandibular molar (4 canals) taken at different angulations: A = +20°, B = 0°, C = -20°. Score = 1 (A and C), score = 0 (B).

Data analysis

The percentage of distinct separated root canals
in the 0° (perpendicular to the film), the -20° (D), and
+20° (M) shift radiographs were analyzed by each
examiner. The strength of agreement between the

radiograph evaluations of each examiner (intra and

The forty-two endodontically treated mandibular
molars used in this study consisted of thirty-five first
molars and seven second molars. The evaluations of
the first and the second examiners revealed that the M
shift radiographs had the highest percentage of distinctly
separated root canals (acceptable) at 71.4 % and 73.8 %,

inter-examiner) was evaluated using Kappa statistics.
Finally, significant differences between the percentages
of radiographs demonstrating separated root canals
based on angle taken as determined by each examiner
were analyzed using the Chi-square test. Significance

was set at P<0.05.

respectively (Fig. 3). The next highest percentage of
acceptable radiographs was demonstrated by the D shift
radiographs at 54.8 % and 64.3 %, respectively. The
zero degree radiographs had the least percentage of
radiographs with separated root canals at 28.6 % and

33.3 %, respectively. The strength of agreement values
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of both examiners determined by Kappa analysis were
0.804, 0.889, and 0.940 for the -20°, 0°, and +20° radiographs,
respectively. The intra-examiner agreement values of
the first examiner were 1.0 for all radiographic angulations
and 0.893, 0.850, and 0.877, for the -20°, 0°, and +20°
radiographs, respectively, for the second examiner. These
results indicate substantial-almost perfect agreement."
The statistical analysis of the first examiner’s evaluation
revealed that the M shift and D shift resulted in a similar
percentage of radiographs with an acceptable separation

of superimposed canals (P=0.113), however both shifts

Percentage of acceptable radiographs

Center
The different letters indicate: P<0.06, significant difference

resulted in a significantly greater percentage of
radiographs demonstrating distinct separation compared
with the center (P=0.000 and 0.015 respectively).

The statistical analysis results of the second
examiner’s findings were similar, with the M shift and D
shift resulting in no significant difference in the percentage
of acceptable radiographs (P=0.345). Moreover, there
was a significantly increased number of radiographs with
distinct root canal separation from the + 20° shifts
compared with the center view (P=0.000 and 0.005,

respectively).

Figure 3 Percentage of acceptable radiographs by the two examiners.

Discussion

A major difficulty in determining the accurate
working length of each root canal in multi-rooted teeth
is that the canals are commonly superimposed on the
radiographs when using the standard perpendicular
technique. The present study investigated the effect of
using jigs that produced a +20° M or -20° D shift when
taking radiographs on generating radiographs with distinct
canal separation. These results indicated that the M
shift resulted in a greater number of radiographs with
distinct root canal separation compared with the D shift

when taking radiographs to determine the working

length. Although the M shift and D shift results of both
examiners were different from those when using the
perpendicular film angle (0°), the M and D shift
percentages were not statistically different.

A previous study with 120 patients found that
a 20° M shift resulted in more radiographs with distinct
root canal separation compared with a 20° D shift.’
However, this study evaluated only molars with four
canals. In contrast, our study evaluated 42 mandibular
molars, 20 of which had four canals and 22 had three

canals. Another study of 25 extracted mandibular first
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molar with three roots (radix entomolaris) found that
disto-buccal canals superimposed with disto-lingual
canals and mesio-lingual canals superimposed with
mesio-buccal canals. Among the 0° 5° 15° and 25°
radiographs in their study, the 25° mesial horizontal-angled
radiographs demonstrated significantly increased root
separation compared with radiographs taken using other
angulations for identifying superimposed canals.” In the
present study, a jig was used to fix the tube angle at a
20° M or D shift from the perpendicular when taking
radiographs. When determining the working length, a
20° angulation was used based on the results of previous
studies”® that demonstrated that this angle resulted in
distinct root canal separation. The 20° jig was previously
shown to generate +20° or -20° angles from the
perpendicular in the horizontal plane for the 20° M shift
jig or 20° D shift jig, respectively, when fitted with the
EndoRay Il. Therefore, using the jig will decrease the
frequency of needing to re-take radiographs when
determining the working length, master cone fitting, and
root canal filling. It is a fundamental principle of radiology
that the radiation dose is kept as low as reasonably
achievable.”

Radiographic image interpretation is another
important factor in the present study with the examiners
having more than 10 years of experience each in endodontic
treatment. The examiners were also calibrated before
the study to prevent inter-observer differences; thus,
the collected data are reliable. The Kappa scores of
both examiners indicated that the strength of agreement
(both inter and intra-examiner agreement) were at a
substantial-almost perfect level.

The evaluation of the radiographs by examiners
1 and 2 found that 29 % and 33 %, respectively, of the
radiographs perpendicular to the film (0°) demonstrated
distinct root canal separation. However, the number of
acceptable M shift and D shift images were significantly
higher compared with the number of acceptable
radiographs taken perpendicular to the film. X-ray beams

perpendicular to the film occasionally separate the root

canals. This may be because the axis of the tooth is
inclined in the mandible, which may cause typically
superimposed buccal and lingual root canals to be
separated on the radiographic image. However, we
suggest that the M shift or D shift is the first choice to use
clinically because there is a higher chance of separating
the root canals. Because of the sample limitation in the
present study, separate evaluation of teeth with of three
or four canals to find a suitable shifted direction should

be performed.

Conclusion

Our results indicated that either a 20° M or D
shift of the x-ray tube from the perpendicular resulted
in a higher percentage of radiographs with distinctly
separated root canals compared with a 07 shift. These
results suggest that the use of these X-ray tube shifts may
result in radiographs that can be more easily interpreted
in multiple steps during endodontic treatment, and
reduce the number of radiographs that need to be
retaken. The advantage of the 20° jig used in this study
is that it is useful in determining the precise shifted

radiograph angle used in endodontic procedures.
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Effectiveness of Motivational Interviewing for Improving Bedridden Elderly

People’s Oral Health by the Family Caregiver: A Randomized Controlled Trial
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Abstract

The proposes of this study were to compare the effective on promoting oral health care for bedridden
elderly people between applying motivational interviewing (MI) and conventional dental health education (CDE).
This study was a quantitative part of a mix method based on an explanatory sequential design. Sixty-two elders
and family caregivers in Krabi Province were randomly assigned to an intervention or a control group. In the 3
months’ follow up, 28 and 26 participants remained in the intervention and control group, respectively. At baseline,
there were no significant differences between the intervention and control groups on levels of plaque index, oral
health behavior care for elders as well as general characteristics of elders and caregivers except elder’s diet types,
number of permanent teeth, caregivers’ education and age (p<0.05). At 3 months’ follow-up, the proportion of

appropriate oral health care for the elders in the intervention group was significantly different from the control
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group (p<0.05) such as toothbrushing with fluoride toothpaste, rinsing with mouthrinse, frequency on oral hygiene

care, oral hygiene and oral status-check after oral hygiene care. Furthermore, level of positive attitudes towards oral

health care was increased at 3 months’ follow-up in an intervention-group. There were no significant differences

of level of plaque index between groups, but dental plaque index of each group decreased comparing with their

baselines.
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Table 1 Comparing training program for oral health instructors between groups.

Oral health instructor(s)

Control group
(CDE) (M1)

Intervention group

24 Dental nurses from A dental assistant

each sector

Training 1. 70 hr. Elderly oral health care manual training program Yes Yes
process 2. Dependent elderly people’s oral health care VDO Yes Yes
3. Dependent elderly people’s oral health care Hand-on Yes Yes
4. Training for MI using document, VDO, role play. No Yes

dwmiudaualunaumueu sl urmafnwkuuRy
(conventional dental health education) lagtniingu
sunanssaaluiui WezsrnaUsvanaeehation 15-20
uiitufuuiunvesdguausiazeu Tnedimstmuaidomi
Aeadaslilunuimsufid (protocol) ldun anmddny
gunmYesUnggieny msldenemsfivisnzausioaunIw
Bn1sviadazeIneslInggeeny n1sasanaasln

UHUR wieuuangunsalinauazeindesinuigaua

(137197 2) Tasfinnsauauauninlunisufoalaenis
Ustiliunalnefidemuuuumosuesnedosseay 1 ade uay
Tunafsdu 4 muaulaemstufindesnzaunn uasshns
noamUilelizuuumNgndesesnsTimuur LA ing
adunamsuficuaidussegi iensnaeuhaenndoriu
wmsiidmundmsunslitungunuuuusafnieds
(Protocol) ynnlamssaedimsuusihuSudsdlvigneies
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Table 2 Comparing oral health care instruction process between groups.

Control group (CDE) Intervention group (MI)

1. Soft toothbrush
Oral health care 2. Sensodyne Multicare® 25 g.
products 3. 0.12 % Chlorhexidine mouthwash 100 ml. Yes Yes
4. 0.05 % Sodium Fluoride mouthwash 100 ml.
5. Gauze
Duration 15 = 20 min or more Yes Yes
1. Self-introduction to participants Yes Yes
2. Talking for engagement No Yes
3. Ask about general care Yes Yes
Oral health care 4. Start MI session No Yes
instruction protocol 5. Diet counseling Yes Yes
6. Oral health care importance Yes Yes
7. Oral health care instruction and Hands-on (tailored to Yes Yes
each participants)
8. Delivered oral health care products and ask for questions Yes Yes
Follow-up 1 week after first session No Yes
session by
phone

Intervention

accuracy control

All instructors were All MI-sessions were

audited by researcher for audiotaped to supervise
first case and the by 2 reviewers from
Faculty of Dentistry, PSU

using the MITI Audit

remaining were audited by
audiotape record using

CDE-protocol

dwiufgualundudnuiuagldsumsdunuaiile
wisuausadla tnedlvdndsnwm 1 au legldnailuns
waReUEAWATIEEaIgUsENM 15-20 WY 3NN
futufuuiunvesdquausiazeu Tnedinstuuadomi
Reteslildun mnuddyaunmdeainggseny nmsiden
osTMNzaNsoaunIN I sTimNarendesUINgg
91y MsaSanaaesiinufod Tasmdnnisduniuaiiile
iwsnaf1usegsle anldileadraussygdladqualunisgua
gunmdeslindgeorginiielagidulilauaiinadny
foan1slumaAsunlamginssudienues nelinin
WU wazUSUNVBazATaUATY WiBNWANgUnsalvinAIY
avornvesnuiaua niantu 1 orfindglisuinuas
Tnsdwiiifoladuaiaussgdladnads odunsduiouds
nstinmsauagunmdeaUn asuaudymuaylidsnwm
i naeanslimsduneaiiioituaiausegdadua
fnmstuiindesuazaumn uagyhnsaeamuiiieliazuuy
ANUgNFBsvINsiimuwuzInmewuUUsHuANgNABY

vaansduntvaliiiolaiuainsusegela (Motivational
interviewing treatment integrity, MITI)
uiindayamelusunsy Epidata nn1sAsien
Jayaelaglusunsu SPSS lagldatianssaiun (Descriptive
statistics) Tunsuanuasanudluguuuuiesay uagliada

o w

ausU (Inferential statistics) MnuasyauANUETuEAgy
71 0.05 Tunsdlsing q o

1. @dfen9damsfimes (Parametric statistics)
1Hun t-test TAufuUsATnsuanuaImuUnd (normal
distribution)

2. @dRenedslinsiiimes (Nonparametric statistics)
Teun nsvegeuianandu (Wilcoxon test) wag wuuyianild
(Mann-Whitney test) dmiudayailifinsuanuasaaund
waz @in laawAas (Chi-square) Lagilwasionida (Fisher’s
Exact) dwsutoyawiudayal# (nominal scale) way Uoya

S899uUAU (interval scale)
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62 participants

!

Randomized allocation

'

'

Control group (n=31)

O 31 Baseline assessments

Intervention group (n=31)

O 31 Baseline assessments

v

v

O 29 CDE-sessions
* 2 participants lost (death)

O 31 Ml-sessions
O 31 Follow-up sessions by phone

v

v

Month 3
O 26 final assessments
* 1 participants lost (death)

* 2 participants lost (move)

Month 3
O 28 final assessments
* 2 participants lost (death)
* 1 participants withdraw

v

v

Month 4
O 26 data analysis

O 4 were selected for Qualitative study

Month 4
O 28 data analysis

O 6 were selected for Qualitative study

Ui 1
Figure 1 Participants flow chart
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Table 3 Comparison of characteristic of bedridden elderly at baseline between control and intervention groups.

N (%)
Characteristics Control gr. Intervention gr p-value
N (%) (n=26) (n=28)
1. Mean age(SD) 79.96 (7.55) 75.82(8.74) 0.069
2. Gender Male 17 (31.5) 9 (34.6) 8 (28.6) 0.633
Female 37 (68.5) 17 (65.4) 20 (71.4)
3. MBI 0 21(38.9) 8(30.8) 13 (46.4) 0.369
1-2 13 (24.1) 6(23.1) 7(25.0)
3-4 20 (37.0) 12 (46.1) 8 (28.6)
4.Medical problems Cardiovascular dis. 44 (81.5) 20 (76.9) 24 (85.7) 0.494
Hyperlipidemia 19 (35.2) 9 (34.6) 10 (35.7) 0.933
Musculoskeletal dis. 15 (27.8) 7(26.9) 8(28.6) 0893
Diabetis 14 (25.9) 9 (34.6) 5(17.9) 0.160
Dementia 10 (18.5) 7(26.9) 3(10.7) 0.169
Others 11 (20.4) 4(15.4) 7(25.0) 0.381
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N (%)

Characteristics Control gr. Intervention gr p-value
N (%)

(n=26) (n=28)
5. Oral intake Yes 47 (87.0) 23(88.5) 24.(85.7) 1.000
6. Types of diet Soft or liquid 17 (36.2) 4(17.4) 13 (54.2) 0.009

Normal 30 (63.8) 19 (82.6) 11 (45.8)
7. Number of permanent Less than 20 27 (50.0) 9 (34.6) 18 (64.3) 0.029

teeth

8. Tooth mobility Yes 26 (48.1) 14 (53.8) 12 (42.9) 0.419
9. Gumboil or fistula Yes 46 (85.2) 22 (84.6) 24 (85.7) 1.000
10. Calculus Yes 53(98.1) 26 (100.0) 27 (96.4) 1.000
11. Mean plaque index (SD) 2.78 (0.25) 2.83(0.32) 0.188

#1599 4 WSsuigudoyaniluvesgguaigie ey itnguaIunNuay nguAny lusyeyNaun 1A Y

Table 4 Comparison of caregivers’ characteristics at baseline between control and intervention groups.

N (%)
Characteristics n (%) Control gr. Intervention gr. p-value
(n=26) (n=28)
Mean age (SD) 57.54 (16.05) 46.32 (10.47) 0.003
1. Gender Male 8(14.8) 3(11.5) 5(17.9) 0.706
Female 46 (85.2) 23 (88.5) 23(82.1)
2. Caregiver’s relationship Family caregiver 47 (87.0) 22 (84.6) 25 (89.3) 0.699
Hired caregiver 7(13.0) 4.(15.4) 3(10.7)
3. Religion Buddhism 37 (68.5) 17 (65.4) 20 (71.4) 0.633
Muslim 17 (31.5) 9 (34.6) 8(28.6)
4. Career Unemployed 24 (44.4) 13 (50.0) 11 (39.3) 0.723
Agriculture 12 (22.2) 5(19.2) 7(25.0)
Government employee or others 18 (33.3) 8 (30.8) 10 (35.7)
4. Career Unemployed 24 (44.4) 13 (50.0) 11(39.3) 0.723
Agriculture 12 (22.2) 5(19.2) 7(25.0)
Government employee or others 18 (33.3) 8(30.8) 10 (35.7)
5. Education level Primary school or lower 29 (53.7) 19 (73.1) 10 (35.7) 0.006
High school or more 25 (46.3) 7(26.9) 18 (64.3)
6. Salary per month Lower than 15,000 27 (50.0) 14 (53.8) 13 (46.4) 0.586
(Thai Baht)
More than 15,001 27 (50.0) 12(46.2) 15 (53.6)
7. Location Rural area 25 (46.3) 13 (50.0) 12 (42.9) 0.599
Urban area 29 (53.7) 13 (50.0) 16 (57.1)
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N (%)

Characteristics n(%) Control gr. Intervention gr. p-value
(n=26) (n=28)
8. Experience on bedridden VYes 13 (24.1) 7(26.9) 6(21.4) 0.637
care
9. Ever received oral health Yes 7(13.0) 3(11.5) 4(14.3) 1.000

care instruction

o / B ' a A& ' o = ~ = & ' ' =
15199 5 ANBIYUAUATIVIAUNTEY (mean (SD)) NauuasaaNI5ANY T LUTEUNEUTNTENIN LLZ?L’J}78/21Jﬁ2jllf’7’JU@llltﬂ21f)@l/F’7mff7

Table 5 Comparisons of mean dental plaque index at baseline and evaluation period between and in each group of control and

intervention.
Baseline Evaluation p-valuel
Control gr. 2.78 2.46 0.002
(n=26) (0.25) (0.42) 0.001
Intervention gr. 2.83 2.46
(n=28) (0.32) (0.58)
p-value2 0.188 0.785
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Table 6 Comparison of caregivers” oral health care practice at baseline and evaluation period between control and intervention groups.

Baseline Evaluation
Oral health care practice n (%) n (%)
Control gr.  Intervention p-value  Control gr. Intervention gr. p-value
(n=26) gr. (n=28) (n=26) (n=28)
1. Oral health care
Proper 13 (50.0) 20 (71.4) 0.107 18(69.2) 28 (100.0) 0.002
2. Oral clean time
Morning 11 (42.3) 18 (64.3) 0.106 15 (57.7) 22 (78.6) 0.099
After meal 4(15.4) 4(14.3) 1.000 6(23.1) 10 (35.7) 0.310
Evening 2(1.7) 6(21.4) 0.253 6(21.4) 9(32.1) 0.365
Before bed 2(1.7) 5(17.9) 0.423 6 (23.1) 13 (46.4) 0.073
Others 1(3.8) 0 0.480 0 1(3.6) 1.000
3. Frequency of oral hygiene care / day
Less than 2 times 19 (73.1) 18 (64.3) 0.487 14 (53.8) 4(14.3) 0.002
More than 2 times 7(26.9) 10 (35.7) 12 (46.2) 24 (85.7)
4. Oral hygiene-check after oral hygiene care
Yes 3(11.5) 5(17.9) 0.706 2(1.7) 18 (64.3) <0.001
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Baseline Evaluation
Oral health care practice n (%) n (%)
Control gr.  Intervention P-value Control gr. Intervention p-value
(n=26) gr. (n=28) (n=26) gr. (n=28)
5. Oral status-check after oral hygiene care
Never 17 (65.4) 14 (50.0) 0.253 16 (61.5) 2(7.1) <0.001
Sometimes 9 (34.6) 14 (50.0) 9 (34.6) 23(82.1)
Everytime 0 0 1(3.8) 3(10.7)
8. Dental attendance within 3 months
Yes 0 0 NA 0 1(3.6) 1.000
9. Cariogenic diet (sweets, sugar drink, snack)
Yes 21 (80.8) 24 (85.7) 0.724 14 (53.8) 20 (71.4) 0.181

A5 7 WIBuTgunzuLiAunfvesaualuT ey NoULATIAINTITANY) TENINNGUAIUAL UL NGUANY)

Table 7 Caregivers’ oral health attitude level at baseline and evaluation period, comparison of control and intervention groups.

Baseline Evaluation
Oral health care N (%) N (%)
attitude level Control gr. Intervention gr. p-value Control gr. Intervention gr. p-value
(n=26) (n=28) (n=26) (n=28)
Fair 15 (57.7) 16 (57.1) 0.967 12 (46.2) 0 <0.001
Good 11 (42.3) 12 (42.9) 14 (53.8) 28 (100.0)
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Original Article

The Effects of Cervical Lesion, Endodontic Access, and Resin Composite
Restoration to the Fracture Resistance and Fracture Pattern of Maxillary
Premolars

Annop Opasatian' and Thanomsuk Jearanaiphaisarn’
'Department of Operative Dentistry, Faculty of Dentistry, Chulalongkorn University, Bangkok

Abstract

Deep cervical lesion is one of the bacterial tracts that can cause pulpal infection. Although, most
endodontically treated posterior teeth are susceptible to fracture due to marginal ridge loss, it is doubtful about
the effect of deep cervical loss to fracture resistance and the proper restoration for these teeth. This study
investigated the effect of wedge-shaped cervical tooth loss and/or endodontic access and resin composite restoration
on the fracture resistance and fracture pattern of maxillary premolars. Sixty-five intact extracted upper premolars
were divided into 5 groups (n=13) with different amounts of tooth structure loss: 1) Intact tooth (IT), 2) Cervical
lesion (CL), 3) Endodontic access (EA), 4) Cervical lesion and Endodontic access (CLEA), and 5) Cervical lesion,
Endodontic access, and Resin composite restoration (CLEAR). Each specimen was vertically loaded on its occlusal
surface using a universal testing machine until fracture occurred. Fracture resistance was analyzed using One-way
analysis of variance, followed by the Tukey HSD test (0(=.05). The fracture patterns were determined by visual
inspection. The EA and CLEA group presented significantly lower fracture resistance than the IT groups. The fracture
resistance of The CLEAR group was not significantly different from that of the IT group. Most teeth in the IT, CL and
CLEAR group fractured above cemento-dentinal junction (CEJ) but in the EA and CLEA groups, fracture under CEJ
were prevalent. In conclusion, endodontic access significantly reduced the fracture resistance of maxillary premolars,
especially when combined with a cervical lesion. Resin composite restoration increased the fracture resistance to

approximately that of the intact tooth.
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Introduction

Non-carious cervical lesions (NCCLs) are defined
as the loss of tooth structure by non dental caries
process at the cemento-enamel junction (CEJ)' and their
prevalence has been reported from 5 %-85 %.” NCCLs
caused by multifactorial etiology and often found in
the maxilla and premolars® and the prevalence and
severity of them increased with age.*” Previous studies
reported the most prevalence shape of NCCL in maxillary
premolar was “wedge-shaped lesion” or V-shaped lesion
at buccal aspect.” Deep cervical lesions may extend
into the pulp cavity and result in an infected pulp
requiring endodontic treatment although pulp exposure
from cervical lesions is infrequently found (0-6 %).” The
deeper cervical lesion showed the higher stress
concentration within tooth structure and may weaken
the tooth’s structural integrity.*’

The morphological changes and amount of
tooth structure remaining after endodontic access
preparation and procedures affect tooth strength. Reeh
et al. found that endodontic procedures on maxillary
premolars reduced the relative cuspal stiffness by 5 %,
and mesio-occluso-distal (MOD) cavity preparation resulted
ina 65 % loss in stiffness.® In addition, cuspal deflection
increased when the preparation size was increased and
further increased when followed by endodontic access
preparation.” It is known that increased tooth structure
loss, especially marginal ridge loss, results in reduced
tooth strength.'”™ Wedge-shaped lesion also obviously
altered biomechanical behavior of the teeth. Previous
finite element analysis (FEA) studies reported that varied
stress distribution pattern in teeth with wedge-shaped
lesion depended on many factors such as size and depth
of lesion, direction of occlusal loading™, root morphology™
and receiving mechanical fatigue.” Teeth with large
cervical lesion and received non-axial loading significantly
decreased fracture resistance.’ According to these studies,
endodontic therapy and cervical tooth loss tended to

weaken tooth structure related to amount of tooth

structure loss. Currently, there is insufficient information
about the effect of both cervical lesions and endodontic
procedures on the fracture resistance of teeth.

About restoration after endodontic treatment,
previous studies found that restorations employing
cuspal coverage significantly improved the clinical

16,17

success rate’” " and recovered tooth strength after

endodontic treatment because these restorations
provided cusp protection and resistance to tooth fracture.'®"
However, from Soares et al. study, resin composite
restoration on MOD cavity and endodontically access
cavity affected stress distribution within tooth and increased
tooth strength.” In addition, previous FEA study revealed
that after NCCLs were restored with resin composite,
the NCCL tooth model had biomechanical behaviors
like sound tooth model.” Because of resin composite
properties and the improvement of adhesive and resin
composite systems, can endodontically treated tooth
with cervical lesion which has much remaining tooth
structure be restored with resin composite? Nowadays,
there is limited information about restoring endodontically
treated teeth that have cervical lesions. The purpose
of this study was to investigate the effect of tooth loss
from wedge-shaped cervical lesion, endodontic access,
and the effect of resin composite restoration on the
fracture resistance and fracture pattern of maxillary

premolars.

Materials and Methods

Tooth selection

Sixty-five human extracted maxillary premolars
were used in this study. The teeth were extracted because
of orthodontic treatment or periodontal disease. The
study protocol was approved by the Human Ethics
Committee of the Faculty of Dentistry Chulalongkorn
University (HREC-DCU 2015-024). Teeth with buccolingual

crown width at height of contour 8+1 mm and mesiodistal
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crown width at central groove 7+1 mm were selected.
Calculus and soft tissue deposits were removed from
the teeth with an ultrasonic scaler and the teeth were
then cleaned with a rubber cup and pumice. The teeth
were visually examined to be free of caries, cavities,
fractures, and restorations; and were examined for crack
lines using a dental operating microscope at 16x
magnification (Leica M320; Leica Microsystem GmbH,
Wetzlar, Germany). All teeth had 2 root canals and no
signs of root resorption or calcified pulp cavity as
determined by periapical radiographs (Ultra-speed and
Polysoft Kodak dental film; Carestream Health, New
York, USA). In periapical radiograph (lateral view), the
teeth that had about 3 mm dentin-enamel thickness
on buccal part above CEJ 2 mm were selected. All
selected teeth were stored in 0.1 % thymol solution at
37°C for up to 3 months after extraction.

The teeth were divided into 5 groups (n=13)

by simple randomization: 1) intact teeth (IT), 2) Teeth
with cervical lesion (CL), 3) Teeth with endodontic access
(EA), 4) Teeth with cervical lesion and endodontic access
(CLEA), and 5) Teeth with cervical lesion, endodontic
access, and restored with resin composite (CLEAR).
Specimen preparation

Buccal cervical lesions were prepared on each
tooth in the CL, CLEA, and CLEAR groups using a high-speed
handpiece with water coolant and a 1.0 mm diameter
round diamond bur and D2 tapered diamond bur JOTA
AG Rotary instrument; Ruthi, Switzerland). The cavity
dimensions were as follows: the mesio-distal width
extended from the mesial line angle to the distal line
angle, the occluso-gingival height was 2 mm, beginning
at the cemento-enamel junction (CEJ), and 3.5 mm deep
from the outer buccal surface. The occlusal cavosurface

was at a 45° angle to the gingival cavosurface (Fig 1).

Figure 1 (A) Bucco-lingual view of the cervical lesion design. (B) Mesio-distal view of the cervical lesion design.

The endodontic access of the teeth in the EA,
CLEA, and CLEAR groups was prepared using a high-speed
handpiece with water coolant and a 1.0 mm diameter

round diamond bur to create an external oval outline

and penetrate through the roof of the pulp chamber,
followed by a 1.2 mm safe tipped tapered diamond bur
(JOTA AG Rotary instrument; Ruthi, Switzerland) to remove

the pulp chamber roof and flare the surrounding walls.

272 J DENT ASSOC THAI' VOL.68 NO.3 JULY - SEPTEMBER 2018



The root canals were negotiated with a #10 K-file (Dentsply
Maillefer, Ballaigues, Switzerland) and the coronal two
thirds of the canals were enlarged using an SX Universal
ProTaper file (Dentsply Maillefer, Ballaigues, Switzerland).

In the CLEAR group, the cervical lesion and
endodontic access (from pulp chamber floor to occlusal
surface) were restored using a three-step etch and rinse
bonding system (Adper™ Scotchbond™ Multi-Purpose
Adhesive; 3M ESPE, Minneapolis, USA) and resin composite
(Filtek™Z250; 3M ESPE, Minneapolis, USA) per the
manufacturer’s instructions. The cavities were filled
using a 2 mm incremental technique. The teeth were
then stored in distilled water at 37°C for 24 hours.

To simulate the periodontal ligament (PDL), the
tooth roots were coated with a silicone-based impression
material (Silagum-light, DMG, Hamburg, Germany) from
the apex to 2 mm apical to the CEJ. The root coating
material was allowed to set, and the roots were then
embedded into PVC tubes filled with polystyrene resin
to 2 mm apical to the CEJ to simulate alveolar bone.
The teeth were oriented with their long axes perpendicular
to the horizontal plane using a dental surveyor (Ney
Surveyor; Densply Ceramco, Pennsylvania, USA). The
specimens were kept at room temperature for 12 h to
complete the polystyrene resin setting and stored in 37°C
distilled water for 24 h prior to fracture resistance testing.
Fracture resistance testing

A compressive force was applied using a 6-mm
diameter steel tip placed at the midline fissure in contact
with the tooth’s buccal and lingual inclined planes as
described in a previous study.”” The specimens were
vertically loaded at a cross-head speed of 0.5 mm/min
in a Universal Testing Machine (Instron 8872; Instron,
Massachusetts, USA) until fracture occurred. The force
(N) required for tooth fracture was recorded. The patterns
of tooth fracture were visually examined. The tooth

fracture patterns, which were adapted from prior studies™*

were classified into 2 types: Type | favorable (fracture
level at the CEJ or above) and Type Il unfavorable
(fracture level apical to the CEJ).
Statistical analysis

Statistical analysis was performed using IBM®
SPSS® 22.0 (IBM Corporation, New York, USA). The Shapiro—
Wilk test was used to determine the normality of the
fracture resistance data. Because the data were normally
distributed, one-way ANOVA was used to compare
fracture resistance between the groups, followed by
the Tukey honestly significant difference (HSD) test for
multiple comparisons. The confidence level was 95 %.
The fracture pattern data is shown as the percentage

of each pattern.

The mean and standard deviation of the fracture
resistance of each group were shown in Figure 2. The
fracture resistance data was normally distributed and
one-way ANOVA showed significant differences between
the groups (p<.001). The IT group demonstrated the
highest fracture resistance (948 N) that was significantly
higher compared with the other groups, except for the
CL (745 N) and CLEAR (908 N) groups. The CL group had
a higher fracture resistance than that of the CLEA group
(472 N). Although the CLEA group had the lowest fracture
resistance, it was not significantly different from that of
the EA group (615 N).

The frequency of the fracture patterns of each
group was observed (Fig 3). Most specimens in the IT
group demonstrated favorable fractures, whereas the
CLEA group had the lowest number of specimens with
favorable fractures. In the CL and CLEAR groups, most
specimens presented favorable fractures. In addition,

palatal cusp fracture occurred in 81 % of all specimens.
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Figure 2 The mean and standard deviation of the fracture resistance values of the differently prepared maxillary premolar groups.
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Figure 3 The frequency of fracture patterns after applying a vertical load to the differently prepared maxillary premolar groups.
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Discussion

The present study investigated the influence
of tooth loss from a cervical lesion and/or an endodontic
access procedure on the fracture resistance of maxillary
premolars. In our study, sound maxillary premolars
demonstrated the highest fracture resistance, which was
similar to other studies that found the fracture resistance
of intact teeth ranging from 882-1568 N.'***** However,
because of tooth selected criteria, the selected teeth
in this study were young and old teeth while NCCL
lesions often occur in old teeth. It is known that old
tooth has lower fracture resistance than young tooth.”’
Therefore, the fracture resistance of CL teeth may be
lower than intact teeth in this study.

Although the loss of buccal cervical structure
in the CL group resulted in an approximately 20 %
reduction in fracture resistance compared with that of
the IT group, this loss was not significantly different. This
result conformed to that of a previous study showing
that cervical lesions did not significantly reduce the
fracture resistance of teeth under occlusal load.™ Taken
together, these findings suggest that cervical tooth loss
has little effect on tooth strength. In the present study,
the mean fracture resistance resulting from the
endodontic procedure was significantly reduced by 35 %
compared with the control group. These results indicate
that an endodontic access procedure reduces the fracture
resistance of maxillary premolars. In contrast, previous
studies showed that endodontic access had only a small
effect on maxillary premolar fracture resistance.”"*
However, these studies used acrylic resin to simulate
alveolar bone and did not use any material to simulate
the PDL. In contrast, in our study, polystyrene resin and
silicone based material were used to mimic alveolar
bone and PDL, respectively. Soares et al. found that
teeth had different fracture load values when embedded
in acrylic resin or polystyrene resin.”> Moreover, PDL
simulation resulted in a significant difference in fracture

resistance compared with the non-simulation group in

bovine incisor teeth.”” This may be because the PDL
transfers the stress from the coronal tooth to the root
surfaces.

The fracture resistance of the CLEA group was
approximately 50 % of that of the IT group, and was
the lowest among the groups. These results indicate
that as tooth structure loss increased, fracture resistance
was reduced; similar to what was found in previous
studies.”™®"’ The present study results suggest that tooth
loss from wedge shaped cervical lesion has less effect
on fracture resistance compared with that of endodontic
access cavity preparation.

Current bonding agents and resin composites
have higher bond strength compared with earlier versions.
Thus, the objective of the present study was not only
to determine the effect of tooth structure loss, but also
the effect of resin composite restoration, which has
demonstrated higher tooth fracture resistance compared
with teeth restored with amalgam or g¢lass ionomer
cement.” Our study found no significant difference in
fracture resistance between the intact tooth and resin
composite restoration groups. These results correspond
with the study of Monga et al. that resin composite
restorations increased endodontically treated tooth
fracture resistance to nearly that of an intact tooth.”

Most specimens (92 %) in the control group
had favorable fractures, similar to previous studies where
intact premolars demonstrated a higch percentage
(80-100 %) of favorable fractures.’*** The CL, EA, and CLEA
groups demonstrated 77 %, 62 %, and 31 % favorable
fractures, respectively. These findings indicate that the
loss of tooth structure from the endodontic access and
a cervical lesion resulted in a lower percentage of favorable
fractures. In the CLEAR group, 76 % of the specimens
presented favorable fractures. The increasing in favorable
fractures when the cervical lesion and endodontic
access was restored with resin composite may be due

to the similar elastic modulus of resin composite and
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dentin, thus, the force can transmit from the resin
composite to the adjacent tooth structure.” In addition,
a finite element study found that resin composite
restoration of NCCL significantly reduced the stress
induced in dental tissue and resulted in stress concentration
patterns similar to those of intact teeth.” Therefore,
resin composite restoration may be an appropriate final
restoration for an endodontically treated maxillary
premolar that has cervical tooth loss when the tooth
does not require a full coverage restoration.

The present study found that most specimens
(81 %) had palatal cusp fractures. Likewise, a previous
survey study indicated that the palatal cusps fractured
more often compared with the buccal cusps in maxillary
premolars.” This may be because the maxillary premolar
palatal cusp has a lower structural volume compared
with that of the buccal cusp, thus the palatal side may
be more susceptible to fracture compared with the
buccal side.'**" Moreover, the palatal cusp has a greater
angular inclination, which can lead to a greater tendency
to fracture.”

Our preliminary study focused on the effect of
coronal tooth structure loss, therefore, the specimens
did not receive complete root canal treatment to avoid
the effect from factors such as irrigant, medicament,
root canal preparation, and obturation on tooth strength.
However, 3-5 % sodium hypochlorite irrigation can
decrease the flexural strength and modulus of elasticity
of dentin and calcium hydroxide medication can reduce
the modulus of elasticity of dentin.”® The material types
and techniques of root canal filling also affected the
fracture resistance of root.”” In addition, cyclic loading
may reduce the fracture resistance because the tooth
applied cyclic occlusal forces had higher cuspal deflection
than intact tooth.” Thermocycling can increase micro
shear bond strength of resin composite® so thermal
changing may affect the fracture resistance of CLEAR
group. Therefore, only the results of this study cannot
conclude that resin composite can replace post & core

with crown for restoration NCCL tooth after root canal

treatment. The future studies that have cyclic loading,
thermal cycling, root canal treatment and lateral loading
to simulate the clinical situation more closely are required.

In conclusion, under this study conditions,
wedge shaped cervical tooth loss did not significantly
reduce the fracture resistance of maxillary premolars
compared that of intact teeth. However, fracture resistance
was significantly reduced after endodontic access preparation,
especially when combined with a cervical lesion.
Restoration of the cervical lesion and endodontic access
with resin composite increased the fracture resistance
to be nearly equivalent to that of an intact tooth. As
tooth structure loss increased, so did the percentage
of unfavorable fractures. The results of the present
study confirmed that the remaining tooth structure is
an integral part of tooth strength and is an important

factor in tooth fracture pattern.
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Abstract

The aim of this study was to compare the effectiveness of different oral health education (OHE) programs
in late elementary school students in Bangkok. One hundred and fifty-four students were divided into 3 groups:
Group 1 was instructed OHE by school health teacher, Group 2 was instructed OHE by school health teacher in

combination with peer modeling activities, Group 3 served as a control group which did not receive any interventions.
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The teacher used OHE instructor guide which comprised of dental caries, gingivitis, and tooth cleaning technique.

Peer models served as a model and motivated other students to brush their teeth during the lunch break. Knowledge

scores and plaque scores were assessed in all students before OHE program and 3 months afterward. The knowledge

was evaluated by multiple choice questions while plaque level was detected by erythrosine dye and measured

with soft debris index. The results indicated that post-test knowledge scores increased statistically significant in both

OHE groups (p<0.001) when compared with pre-test knowledge scores and the control group (p<0.001). However,

there is no statistically significant difference between both OHE groups. Plaque scores decreased statistically significant

only in peer group when compared with baseline (p<0.001). The results suggested that OHE by school health

teacher was not enough in term of changing tooth brushing behavior when using plaque scores as an indicator. The

participation of peer models in OHE program increased the effectiveness of OHE in school.

Keywords: Peer, Knowledge scores, School students, Oral health education, Plaque scores
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Table 1 Comparison of knowledge scores between groups before and after program had started 3 months.

Knowledge scores

p-value
baseline 3 months
Mean S.D. Mean S.D.
Teacher group (n=53) 10.23° 263 12.43° 2.67 < 0.001
Teacher and Peer group (n=52) 9.73° 1.95 12.13° 2.92 < 0.001
Control group (n=49) 10.02° 1.96 9.8° 222 0.109
Different letters indicate statistically significant differences between groups (p<0.05).
139971 2 SovazveuininGeuiinouanulusuunaaeunasldgndeduaasmanmy
Table 2 Percentage of students with correct answers of knowledge test in each topics.
Baseline 3 months
Teacher Teacher and Control Teacher Teacher and Control
group Peer group group group Peer group group
(%) (%) (%) (%) (%) (%)
1. Dentition 56.60 76.92 63.27 75.47 80.77 57.14
2. Role and importance of teeth 60.38 63.46 59.18 64.15 71.15 61.22
3. Dental caries 35.85 32.69 36.73 47.17 51.92 26.53
4. Gingivitis 18.87 26.92 22.45 41.51 44.23 32.65
5. Foods and dental caries 54.72 50.00 44.90 62.26 59.62 46.94
6. Tooth brushing technique 37.74 38.46 36.73 52.83 48.08 34.69
7. Flossing technique 13.21 11.54 14.29 20.75 17.31 12.24
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& = t:ll =~ = PV =
Juszezian 3 weudlaiUSeuiisuiuneuEulusunsuny
Miliiieangui 2 NliseAunsuydunidanasesnaiidudfny
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Table 3 Comparison of plaque scores between gruops before and after prosram had started 3 months.

Plaque scores

p-value
baseline 3 months
Mean S.D. Mean S.D.
Teacher group (n=53) 1.82° 0.41 1.85° 0.48 0.248
Teacher and Peer group (n=52) 1.96° 0.38 1.20° 0.43 <0.001
Control group (n=49) 1.84° 0.44 1.87° 0.39 0.098

Different letters indicate statistically significant differences between groups (p<0.05).
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Original Article

The Longevity of Ceramic Veneers: Clinical Evaluation of Mechanical, Biologic
and Aesthetic Performances of Ceramic Veneers, a 7-year Retrospective Study

Rapeepan Monaraks' and Chalermpol Leevailoj'
'Department of Esthetic Restorative and Implant Dentistry, Faculty of Dentistry, Chulalongkorn University, Bangkok

Abstract

The objective of this study was to evaluate the mechanical, biological and aesthetic performance of
ceramic veneers after 5 to 7 years of service. The ceramic veneer restorations were clinically examined using a
modified criteria of the United States Public Health Service (USPHS) and World Dental Federation (FDI). Clinical
evaluation was performed by two clinicians during maintenance appointments between September 2016 and August
2017. Intra-examiner and inter-examiner reliability was evaluated by calculating the intraclass correlation coefficient
and by inter-examiner calibration. The results were analysed by the Kaplan-Meier survival estimation method and
log-rank test at a 95 % confidence level. One hundred and sixty-three veneers [a mean clinical service of 68.1+0.66
months] were examined. Overall survival rate of the veneer restorations was 97.5 % with 2.5 % (four veneers) pre-
senting clinically unacceptable problems, such as fracture and debonding. Caries were not detected in any teeth.
Radiographic examination found the development of a periapical lesion in one patient after veneer placement.
Veneer placement in premolars showed a higher failure rate than other dental regions. Most patients were
comfortable with their restorations and satisfied with the aesthetic results. Ceramic veneers demonstrated a high

survival rate with most failure cases resulting from fracture and debonding.
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Introduction

Presently, people are more concerned with Dissatisfaction with tooth color and shape has increased
and consider facial and dental aesthetics as an expression the demand for cosmetic dental treatment. Available
of their individuality and a way to boost self-confidence." options to restore unaesthetic teeth and create bright
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smiles consist of both direct and indirect veneer treatment.

Direct resin composite veneers are applied straight
onto prepared tooth surfaces at a dental clinic. Minimal
tooth preparation renders this conservative technique an
excellent as well as economical and aesthetic option.”
Disadvantages include marginal leakage, low color stability,
low wear resistance and susceptibility to discolouration,
which affect long-term aesthetic results.”™

The application of indirect ceramic veneers
involves minimally invasive preparation with high aesthetic
appeal, proven biocompatibility, sood mechanical
properties and predictability.>'""* Ceramic veneers have
become the first choice of patients for alteration of
color, shape, space closure and correction of malpositioned
teeth. Ceramic veneers have also been proven to be
highly effective for stabilising the color of tetracycline-
stained teeth.”

Longevity is one of the most important factors
to predict the survival and success of restorations. Many
longitudinal clinical studies have evaluated the performance
of ceramic veneer restorations and have confirmed good
clinical performance, excellent aesthetics, and a high
level of patient satisfaction. Major clinical complications
commonly resulting in the failure of ceramic veneer
restorations are fracture and debonding.®"%!*!*"
However, limited studies have evaluated the longevity
of ceramic veneers from the mechanical, biological, and
aesthetic aspects.

This retrospective study reviewed clinical
performance and patient perception regarding the
mechanical, biological and aesthetic qualities of ceramic
veneers after 5 to 7 years of service at the Department of
Esthetic Restorative and Implant Dentistry, Chulalongkomn

University.

Materials and Methods

One hundred and sixty-three ceramic veneers
were performed on 26 patients for a variety of reasons

between 2009 and 2012. All participants were examined

over a 11-month period from September 2016 to August
2017 during their regular maintenance appointments at
the Department of Aesthetic Restorative and Implant
Dentistry, Chulalongkorn University. Participants were
informed of the purpose of this study, and their informed
consent was obtained. The Ethical Committee, Faculty
of Dentistry, Chulalongkorn University approved of the
research protocol. I a patient developed complications
of any kind from the procedure, appropriate follow-up
treatment was performed at no additional cost. All
failures of the ceramic veneer restorations were retreated
or repaired.

The history of the restorations was investigated
from the dental chart records. The clinical procedure
used was similar. The participants were treated by
graduate students at the Department of Aesthetic
Restorative and Implant Dentistry, Chulalongkorn
University. An expert supervisor controlled all treatment
protocols and procedures. All preparations were
performed according to the guidelines for tooth preparations
approach in the Aesthetic Pre-evaluative Temporary
(APT) protocol.”

Clinical Evaluation

During the appointment, extraoral and intraoral
photography and chart records were used as documentation
tools. Each patient was invited to complete a self-
evaluation questionnaire consisting of six simple questions,
designed to measure perception regarding the aesthetic,
functional and biological aspects of veneer treatment.
Levels of satisfaction were classified as very satisfied,
satisfied, neutral, dissatisfied and very dissatisfied (Fig. 1).

Two experienced and calibrated restorative
dentists examined the patients. Each examiner performed
evaluations using the same criteria in five patients. The
evaluations were repeated three times. The calibration
used Kappa coefficients and was carried out until the
results of the two examiners were not significantly
different, with a kappa score higher than 0.8.”' Clinical
evaluation parameters were modified from the United

States Public Health Service USPHS (Modified United
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States Public Health Service Criteria)”” and World Dental
Federation (FD)*** criteria, adjusted for veneer
restorations (Table 1). The examination used a dental
explorer, mouth mirror, periodontal probe and visual
inspection. Mechanical, biological, aesthetic, radiographic
and patient satisfaction data were evaluated. Aesthetic
performance was assessed clinically at chair side in
terms of color matching. Mechanical performance was
evaluated in terms of bonding/debonding, marginal

discolouration/microleakage, marginal adaptation and

fracture of restoration. Biological performance was
evaluated in terms of gingival index, gingival recession,
postoperative sensitivity and secondary caries. Radiographic
examination was evaluated by a radiologist. Two evaluators
recorded the criteria following an index system. Each
evaluator provided data separately and took a break
every 10 minutes. Each evaluator was asked to stop
evaluating every 30 minutes and look away at a distance

of 20 feet for 20 seconds for prevention of visual fatigue.”

Code Sex

General Infarmation: Please write the ¥ in the box.
1. Do you smoking?

2. Do you drink coffee and/or tea?

Patient perception

1. Are you satisfied with the color of restaration?

Please specify your problem

Age

Volunteer accepts all procedures of the study and accept to answer the guestionnaire.

Example: You score degrees of satisfy of restoration related to that topic. You should give a mark on the line as show below.

Veneer Cementation O

Nowadays O

Please specify your problem

Very Satisfied Satisfied

2. Are you satisfied with the shape both width and height of restoration?

Neutral Dissatisfied Very Dissatisfied
O O O
O O O

Please specify your problem

Very Satisfied Satisfied Neutral Digsatisfied Very Dissatisfied
Veneer Cementation O O O O
Nowadays O O O O
3. Are you satisfied with daily chewing after veneer placement?

Please specify your problem

Very Satisfied Satisfied Neutral Dissatisfied Very Dissatisfied
Veneer Cementation O O O O
MNowadays O O O O

4. Do you have any problems with food impaction arsund your veneer restoration?

Very Satisfied Satisfied Neutral
Veneer Cementation O O O
Nowadays O u O

Please specify your problem

Digsatisfied Very Dissatisfied
O O
O O

5. Do you have any problems with bleeding gums or swelling argund the area of veneer restoration?

Very Satisfied Satisfied Neutral
Veneer Cementation O N O
MNowadays O N O

Please specify your problem

Dissatisfied Very Dissatisfied
O O
O O

6. Do you have any problems while cleaning the restoration with a toothbrush and/or dental floss after veneer placement?

Wery Satisfied Satisfied Neutral
Veneer Cementation O W O
Nowadays O ] O

Dissatisfied Wery Dissatisfied
O O
O O

Figure 1 The patient’s perception questionnaire
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Table 1 Clinical evaluation modified from USPHS and FDI criteria

Criteria Parameter Rating and Restoration Characteristics
Aesthetic Color Matching 0: The restoration matches the shade and translucency of adjacent tooth tissues / veneers
restoration. Patient is very satisfied with the color.
1: The restoration does not match the shade or translucency of the adjacent tooth/ veneers
restoration, but the mismatch is minor deviation within the normal range and clinically
acceptable. Patient is satisfied with the color.
2: The restoration does not match the share or translucency of adjacent teeth/veneers
restoration and the mismatch is esthetically displeasing and clinically unacceptable. Patient
is dissatisfied with the color.
Mechanical Bonding/ 0: No debonding and loss of restoration from tooth surface.
Debonding 1: Debonding and loss of restoration from tooth surface.
Marginal 0: No visual evidence of marginal discoloration on the margin.
Discoloration 1: Visual evidence of marginal discoloration from slight staining, which can be polished away.
2: Visual evidence of marginal discoloration from obvious staining which cannot be polished
away.
Marginal 0: Smooth margin. No catch or penetrate of explorer.
Adaptation 1: Slight discontinuity detectable from explorer but clinical acceptable.
2. Catch or penetrate of explorer.
Fracture of 0: The restoration is intact and fully retained.
Restoration 1: The restoration is intact with craze lines and /or minor chipping of restoration (1/4 of
restoration). This fracture can be repaired or polished.
2: The restoration is deep crack line/moderate to severe chipping. Replacement is required
(1/2 of restoration).
Biologic Gingival Index 0: Absence of inflamsnmation.
1: Mild inflammation: slight change in color and little change in texture.
2: Moderate inflammation: moderate glazing, redness, edema, and hypertrophy. Bleeding
on probing (BOP).
3: Severe inflammation: marked redness and hypertrophy. Tendency to spontaneous bleed-
ing. Ulceration.
Gingival Recession  0: No visual evidence of gingival recession from restoration level.
1: Visual evidence of gingival recession < 1 mm.
2: Visual evidence of marginal tissue recession >1 mm.
Postoperative 0: No symptom of postoperative sensitivity after veneer fixation.
Sensitivity 1: Present symptom of postoperative sensitivity after veneer fixation.
Secondary 0: Absent caries.
Caries 1: Present caries.
Radiographic Radiographic 0: No pathologic finding, harmonious transition between restoration and tooth.
Examination Examination 1: Present cement excess, and/or marginal gap present and/or sign of secondary caries.

Statistical Analysis

Data was tabulated using Excel 2015 (Microsoft

categories was performed using SPSS. All criterias were

evaluated including color match, bonding/debonding,

Office Excel 2015, Microsoft). An initial statistical analysis marginal discoloration, marginal adaptation, fracture,

to determine frequencies and percentages for the variable gingival bleeding index, recessions, secondary caries,
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hypersensitivity, radiograph, and degree of patient
satisfaction. In carrying out the statistical analysis, a
descriptive approach was taken in analyzing the data.
Survival rates of the ceramic veneer restorations were
evaluated statistically using the Kaplan-Meier test to
obtain the cumulative results in relation to observation
time. Survival time was defined as the period starting
from the successful fitting of the veneer restoration at
baseline and ending when the veneer failed irreparably.
The major criteria for irreparable failures included
veneers fractures of more than % of restoration and/or
debonding and/or impaired aesthetics or function. A P
value of less than 0.05 was considered to be statistically
significant. For further statistical evaluation, the log-rank
test was applied to statistical analysis between: the

failure rates of veneers and dental arch.

Demographic Data

A total of 163 ceramic veneers were placed in
26 patients. Mean clinical service was 68.1+0.66 months.
Almost 90 % of the patients (88.5 %) (n=23) with 85.3 %
of the total veneers (n=139) were female and 11.5 %
of the patients (n=3) with 14.7 % of the total veneers
(n=24) were male. The age of the patients ranged from
23-61 years old, with the mean age at 44+8.8 years Each
patient received between 1 and to 20 veneers (mean:
6.6+5.7 veneers per patient). The distribution of 1-5
veneers was 48.1 % (n=13), 6-10 veneers, 22.2 % (n=6),
11-15 veneers, 14.8 % (n=4), and 16-20 veneers, 11.1
% (n=3) (Table 2). Ceramic veneers were prepared on
both maxillary (69.3 %, n=113) and mandibular teeth
(30.7 %, n=50) (Fig. 2).
Aesthetic Evaluation

The aesthetic parameter of color match was
evaluated as excellent for all intact veneers after 5 to
7 years. No veneers exhibited unacceptable colour
matching (Table 3) (Fig. 3). Most patients (n=17) were
very satisfied with the esthetic results. (Table 5).

Mechanical evaluation

Mechanical evaluation included bonding/
debonding, marginal discolouration, marginal adaptation
and fracture. After 5 to 7 years, there was one veneer
restoration that showed debonding at the left maxillary
second premolar (Fig. 4). One veneer (0.6 %) showed
visual evidence of marginal discolouration from slight
staining. It was completely removed by polishing the
palatal aspect of the right maxillary central incisor. Eight
veneers presented a slight discontinuity detectable by
the dental explorer with clinically acceptable marginal
adaptation (Table 3). The midpalatal area was the most
common area for slight detectable discontinuous margin
(4.3 %) (Table 4).

A total of 96.3 % of the veneer restorations
(n=157) were still intact and fully retained, with 1.2 %
(n=2) intact with craze lines and/or minor chipping (1/4 of
restoration) at the canine and maxillary second premolar. In
contrast, 1.8 % (n=3) required replacement due to more
than half of the fracture restoration at the maxillary
lateral incisor, maxillary first premolar and lower first
premolar tooth (Table 3) (Fig. 5). Fracture of restorations
were found at the cervical area. The cause of the fracture
for one lateral incisor was an iatrogenically caused
during oral tube insertion by a medical surgeon, while
others were of unknown cause.

Biological evaluation

Biological evaluation consisted of gingival index,
gingival recession, postoperative sensitivity and caries
evaluation. No teeth showed severe gingival inflammation,
while 3.1 % (n=5) showed mild gingival inflammation
and 15.3 % (n=25) showed moderate gingival inflammation
(Table 3). The most common tooth showing moderate
gingival inflammation was the left maxillary central incisor.

Atotal of 89.6 % of veneer restorations (n=146)
showed no gingival recession and 9.8 % (n=16) showed
gingival recession of less than 1 mm (Table 3). A total
of 87.1 % of veneer restorations (n=142) showed no
signs of hypersensitivity, whereas 12.3 % (n=20) showed

a history of hypersensitivity after cementation, which
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later disappeared (Table 3). Caries evaluation showed
that all veneer restorations were free of caries (Table 3).
Radiographic Evaluation

After 5 to 7 years, one tooth, the right maxillary
lateral incisor showed the pathological findings of a
periapical lesion after veneer placement.
Patient Satisfaction

The functional satisfaction evaluation consisted
of shape satisfaction, chewing satisfaction and lack of
food impaction. Most patients (65.4 %) were very satisfied
with the veneer shape. Moreover, 100 % experienced
problem-free chewing. Also, 100 % had no problems with

food impaction (Table 5). Biologic satisfaction consisted

Table 2 Patient demographics for veneer restoration

of gingival bleeding and flossing problems. More than
half of the patients (65.4 %) (n=17) had no bleeding or
flossing problems (Table 5).
The survival rate of veneer

Overall, the survival of the 163 veneer restorations
was 97.5 % (+0.34), as shown in Fig. 6, with 4 failures caused
by 1 debonding and 3 fractures, which were replaced.
New restorations were not included in subsequent
evaluations. Statistical evaluation revealed that no
statistical difference existed between the failure rates of
veneers placed in the upper and lower teeth (p=0.86)
However, veneer placement in the premolar area showed

a clear tendency towards an increased risk of failure (Fig. 7).

Description Number Percent
Number of Patient 26 100.0
Age (in years)
20-30 18.5
31-40 14.8
41-50 11 40.7
51-60 5 18.5
>61 1 4.0
Smoking Status
Yes
No 26 100
Coffee/Tea Consumption
Yes 14 53.8
No 12 46.2
Number of Veneers
Placed in 2009 22 135
Placed in 2010 65 39.9
Placed in 2011 27 16.6
Placed in 2012 a9 30.1
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Figure 2 Distribution of teeth treated with ceramic veneers

Table 3 Frequency distribution of clinical evaluation of veneer restorations (number of restorations and percent)

Clinical Evaluation Number (percentage) at study checkpoint
0 1 2 3

Aesthetic Color Matching 162 (99.4 %) - -
Mechanical Debonding 162 (99.4 %) 1 (0.6 %)*

Marginal Discoloration 161 (98.8 %) 1 (0.6 %) -

Marginal Adaptation 154 (94.5 %) 8 (4.9 %) -

Fracture 157 (96.3 %) 2 (1.2 %) 3 (1.8 %0)**
Biological Gingival Index 132 (81 %) 5(3.1 %) -

Gingival Recession 146 (89.6 %) 16 (9.8 %)

Sensitivity 142 (87.1 %) 20 (12.3 %)

Caries 162 (99.4 %) -
Radiographic Radiographic Examination 161 (98.8 %) 1 (0.6 %)

*There was 1 veneer restoration which showed debonding on the left maxillary second premolar, that had been placed 7 years ago.
**There were 3 veneer restorations which required replacement for more than half of the fracture restoration at the maxillary lateral incisor, maxillary second

premolar and lower second premolar.

Figure 3 Veneer restorations at the Department of Esthetic Restorative and Implant Dentistry Program, Chulalongkorn University
A: 11,21 ceramic veneer restorations at 5 years recall.
B: 13-23 ceramic veneer restorations at 6 years recall.
C: 12-22 ceramic veneer restorations at 7 years recall.

D: 12,22 ceramic veneer restorations at 6 years recall.
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Table 4 Distribution of marginal adaptation area

Evaluation Distobuccal Midbuccal Mesiobuccal Distopalatal Midpalatal Mesiopalatal
Excellent 162 (99.4 %) 160 (98.2 %) 159 (97.5 %) 162 (99.4 %) 155 (95.1 %) 162 (99.4 %)
Acceptable - 2(1.2 %) 3 (1.8 %) - 7 (4.3 %)** -
Unacceptable - - - - - -

Total 163 163 163 163 163 163
* One debonding case was not evaluated.
** The midpalatal area was the most common for a slightly discontinuous detectable margin.
Figure 4 Debonding of veneer restoration at 6 years recall on maxillary second premolar tooth
Table 5 Frequency Distribution of patient’s perception
Criteria
Level Aesthetic Functional Biologic
Color Shape Chewing Food Impaction  Gingival Bleeding Flossing
Very Satisfied 65.4 (n=17) 65.4 (n=17) 84.6 (n=22) 57.7 (n=15) 65.4 (n=17) 65.4 (n=17)
Satisfied 26.9 (n=7) 23.1 (n=6) 15.4 (n=4) 42.3 (n=11) 26.9 (n=7) 30.8 (n=8)
Neutral 7.7 (n=2) 11.5 (n=3) - - 7.7 (n=2) 3.8 (n=1)
Dissatisfied - - - - - -

Very Dissatisfied
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Figure 5 Ceramic Veneer fracture

A: Irreparable fracture of ceramic veneer at 5 years recall on right mandibular first premolar tooth

B: Repairable fracture of ceramic veneer at 6 years recall on right mandibular canine

C: Irreparable fracture of ceramic veneer at 5 years recall on left maxillary first premolar tooth

D: Repairable fracture of ceramic veneer at 5 years recall on right maxillary first premolar tooth
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Figure 6 Kaplan-Meire analysis, showing estimated cumulative survival of veneer restorations
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Figure 7 Kaplan-Meire analysis, showing estimated cumulative survival of veneer restorations with dental arch

Discussion

Recently, ceramic veneer restorations have
gained respect as a durable and viable conservative
restorative treatment method. Numerous studies have
investigated the behaviour of ceramic veneers to evaluate
the success and failure of restorative materials under
intraoral conditions. Retrospective studies can provide
reliable observation of the clinical performance of veneer
restoration.

The clinical evaluation parameters in this study
were modified from the United States Public Health
Service USPHS (Modified United States Public Health
Service Criteria) and World Dental Federation (FDI) criteria,
adjusted for veneer restorations. Most studies have
followed the criteria of (USPHS) Ryge Criteria for direct
clinical evaluation of restoration. It is simplified, making
it easy to evaluate the clinical veneer and analyse the
results. In contrast, it does not cover all aspects of
successful restoration. The authors consider that

successful restoration should include an aesthetic,

mechanical and biological evaluation. World Dental
Federation criteria for indirect restoration cover all
aspects of evaluation. However, the criteria are difficult
to apply clinically and evaluate veneer restoration from
all aspects. Therefore, the authors have applied a modified
criteria to clinically evaluate veneer restoration.

In this study, the cumulative success rate was
97.5 % after 5 to 7 years, which concurred with other
studies showing high success rates (91 %-100 %) of
ceramic veneer restorations: including 5-year clinical
results of porcelain veneers by Peumans et al.® (93 %
on 87 veneers in 25 patients), clinical results of 323
porcelain laminate veneers by Granell-Ruiz et al.”* (94 %
at 3to 11 years), clinical quality of 191 ceramic veneers
by Dumfahrt and Schaffer” (97 % at 5 years and 91 %
at 10.5 years), 6 to 12-year clinical results of Fradeani
etal.”? (94.4 % of 182 veneers) and clinical observations
of 92 ceramic veneers by Gresnigt et al.”® (94.6 % at 3.3

years in 20 patients). These results, however, greatly
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differ from some studies.”*

Aesthetic evaluation

This study determined that all intact ceramic
veneers displayed excellent aesthetics in terms of color
matching, which is similar to reports in other clinical
trials."**"* Also, most patients felt very satisfied (65.4 %)
with their veneer color. There were no statistically
significant color changes between the cementation date
and evaluation date. Compared to other habits, no
relationship was noted between coffee, tea and/or soft
drink consumption and color change.

The key to success for aesthetic results was
good color matching. Opacity, translucency, characteristics
and color distribution of the existing teeth should be
communicated thoroughly to the technician by intraoral
and extraoral photographs, shade and characteristic
drawings and custom shade (the stump shade)."**’Also,
as light-cured resin cement had superior color stability
compared to dual-cured resin cement.””" The main
cause dual-cured resin cement color instability is oxidation
of the amine coinitiator, which is prone to degradation,
while the coinitiator in light-cured resin cement is usually
aliphatic and more chemically stable resulting in less
color variation."** Turgut and Bagis™ evaluated different
types and shades of resin cement and different thickness
and shades of veneer restorations. They concluded that
the type and shade of resin cement affected the final
color of veneer restorations and the effect decreased
when the ceramic thickness increased. Moreover, the
ceramic used for the restoration is often easily finished
and polished and its glazed surface is mostly impervious
to extrinsic staining."®
Mechanical evaluation

One veneer, of the maxillary second premolar
(1.2 %) presented debonding. This result was comparable
to other studies. Beier et al.”’ showed debonding at 9.6 %
(n=2), Simeone and Gracis34 showed 5.5 % (n=15) and
Alhekeir et al.”’ showed 10.3 % (n=3). Some authors
reported high incidence of decementation due to the

existence of composite restorations, which decreased

the bond strength of the porcelain veneer-tooth complex.”’
Granell-Ruiz et al.”” found that 9 % (n=29) of debond
of 323 veneer restorations corresponded to patients
with bruxism, and to teeth with large composite restoration,
and less enamel. Moreover, if the veneer is not properly
etched or if moisture contamination occured during the
bonding process, it is possible to experience debond or
worse the complete delamination of the veneer. Therefore,
it is important to pay close attention to the adhesion
complex: tooth, luting composite and ceramic.

There was a low rate of marginal discoloration
(0.6 %), found in the veneer restoration of a maxillary
central incisor at the palatal site. These problems seldom
occur because all margins are in areas that are easily
cleaned, finished and polished at the time of cementation.
Also, glazed porcelain is mostly impervious to extrinsic
stain.”® However, ill-fitting veneers, which exposed resin
cement at their margins, or poorly seated restorations
from using highly viscous cements result in cause a dark
stain at the margins.'®

The palatoincisal area was the most common
location for a slight detectable discontinuous margin
(4.3 %), which agrees with Peumans et al. who found
that small marginal defects occurred more frequently
at the palatoincisal than the cervical outline.”® The
higher percentage of palatal defects can be explained by
the wear of resin cement from occlusion and articulation.

Fractures were the most frequent cause of
clinical failure for ceramic veneer restorations. Most
clinical longitudinal studies reported a similar low failure
rate resulting from fracture including Peumans et al.*
1 % (n=1), Fradeani et al.12 5.6 % (n=5) and Guess and
Stapppert’ 2.3 % (n=1). Many factors result in fracture
of ceramic veneers including the type of ceramic. This
study used pressable lithium disilicate glass ceramic (IPS
e.max Press) with a high flexural strength (440 MPa),
which increases fracture resistance.” Also, the preparation
technique should preserve enamel to improve bond
strength and fracture resistance. Preparation design in

this study applied the aesthetic pre-evaluative temporary
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(APT) technique based on mock-up teeth made on an
additive diagnostic wax-up from a waxing cast. This
allowed accurate preparation of enamel and can prevent
unnecessary over preparation and preserve intact enamel
to which etched ceramic veneer restorations can most

reliably be bonded.”® Moreover, etching with 10%
hydrofluoric acid for 20 seconds significantly increased
the microtensile bond strength of IPS e.max® ceramic
veneer.”” After etching the porcelain surface, amorphous
micro-structures with numerous porosities were revealed.
These micro-porosities create a micro-mechanical
interlocking of the resin composite by increasing the
surface area for bonding.” Silanization with a bi-functional
coupling agent, which is responsible for creating covalent
bonds (Si-O-Si) between the inorganic ceramic phase
and the organic phase of the resin cement, was applied
on the etched porcelain surface to provides a chemical
link between the luting cement and porcelain. Also,
heating of the silane-coated porcelain could increase
bond strength by double compared with no heating.”
Moreover, several studied have confirmed that etching
the inner side of porcelain veneer and silanizing can
increase the bond strength of luting cement to enamel
surface.**"*

Also, patient selection is the key to success,
especially regarding parafunctional habit. Parafunction
may continue after careful restoration, even after specific
guidelines are established with the patient. Consequently,
after placing the ceramic restorations, patients who were
bruxers, were provided with hard acrylic resin occlusal
guards to protect the definitive restorations during
bruxing. No statistically significant difference was determined
between fracture and tooth position; however, veneer
placement in the premolar area displayed significant
increased risk for fracture.

The most common location of irreparable
fracture of veneer restoration in this study was at the
cervical area, which is susceptible to high stress with
high occlusal loading both centric and eccentric as the

dentin-enamel junction at the cervical area is very low

at 0.43-45 Although the ceramic veneer has an elastic
modulus near enamel, high force can induce stress
created fracture in the cervical area. M.R. Matson applied
loading to veneer elements and the buccal enamel
elements were subjected to maximum compressive
stresses.d4 Therefore, the low fracture rate in this study
indicated that porcelain veneers are durable restorations
when the occlusion and articulation are not pathologic.
It is also important to select patients without parafunctional
habits.

Biologic evaluation

Gingival responses to the veneers were all in
the satisfactory range. The optimal periodontal conditions
indicated that preparation procedures were fully respectful
of periodontal tissues. Kourkouta S. et al. concluded
that veneer placement had no effect on the gingival
index and the vitality and amount of plaque bacteria
decreased after placement. The smooth surface texture
of glazed ceramic decreased bacterial colonisation and
growth, and facilitated plaque removal.*”

There was one patient that reported hypersen-
sitivity after cementation (12.3 %), which later disappeared.
This patient had tetracycline-stained teeth and preparation
may have exposed dentin to mask the discolouration.
However, there was no clear correlation between the
existence of high sensitivity and the preparations being
in dentin. Presumably, the pain threshold of the individual
played a role in the described sensitivity. This result was
similar to Granell-Ruiz who found that 3.1 % complained
of hypersensitivity after treatment but such sensitivity
seemed to gradually disappear over time.”

Evaluations showed all veneer restorations free
of caries, comparable to other studies.””*® However,
Granell-Ruiz et al. recorded 3.1 % of veneer restorations
with secondary caries.” To avoid secondary caries, great
importance is attributed to preparation margins bound
by enamel. Peumans et al. noted that veneers with
restoration margins located in composite fillings showed
secondary caries incidence of 10 % after 10 years."”

Radiographic evaluation
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One patient had asymptomatic apical periodontitis
in one tooth (right maxillary lateral incisor) with no
symptoms after veneer placement. Granell-Ruiz et al.
observed that nine teeth that were vital at the beginning
of the treatment became non- vital pulp after a few
years.”” Peumnan et al. observed that pulpal irritation
occurred in two veneered teeth with deep interproximal
composite fillings after approximately three years."”
Further Study

Future clinical studies should critically address
ceramic veneer fracture loading in the premolar teeth.
Also, further studies should increase the sample size to
evaluate the failure rate of veneer restorations between

upper and lower arch.

Conclusions

Despite the limitations of this retrospective
clinical study, the following conclusions were drawn:
Survival probability of the 163 porcelain veneers
according to the Kaplan-Meier survival estimation method
was 97.5 % after 5 to 7 years. Most common failures
resulted from fracture and debonding. Also, veneers
placed in the premolar area had a higher failure rate.
Moreover, aesthetic color matching was mostly rated
as excellent for both clinical evaluation and patient

satisfaction.
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Canal Irrigants in Primary Teeth
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Abstract

Cleaning a root canal is important for successful endodontic treatment. Currently, several irrigants have
been suggested for primary teeth. The objective of this study was to evaluate the cleaning ability of various root
canal irrigants in primary teeth. Forty-four primary anterior teeth with periapical lesion were selected and divided into
four eroups using different root canal irrigants: 1 % sodium hypochlorite; 2 % chlorhexidine liquid; 2 % chlorhexidine
gel and normal saline. The roots were prepared for SEM analysis. Four areas of each one third were examined and
scored. The data were analyzed using Kruskal Wallis H and Friedman test. Result showed that the best cleaning
was found in the coronal third and the worst in the apical third (P<0.01). Cleaning result of chlorhexidine gel did
not significantly differ from that of sodium hypochlorite. In addition, the cleaning ability of chlorhexidine gel was
better than that of chlorhexidine liquid in all root thirds. No significant difference was observed between chlorhexidine
liquid and normal saline in any root thirds. It was concluded that the least effective cleaning ability of all irrigants
were found in the apical third, chlorhexidine gel showed better cleaning than chlorhexidine liquid and normal

saline, but did not differ from sodium hypochlorite.
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Introduction

Debridement and disinfection of a root canal
are considered to be essential for predictable long-term
success of pulpectomy, especially in the primary teeth
that have a complex root canal anatomy: accessory

canals, apical ramifications, thin root canals and

morphological irregularities caused by resorption.”

Instrumentation and irrigation with a solution alone
cannot adequately reduce infection in a root canal
system. Therefore, some antimicrobial root canal irrigants,

such as 1 % sodium hypochlorite and/or chlorhexidine
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(CHX), are suggested to be used in primary teeth as it
appears in the American Academy of Pediatric Dentistry
(AAPD) guidelines.”

Sodium hypochlorite has been widely used in
endodontics as a main irrigant because of its antimicrobial
activity and ability to dissolve necrotic tissue and
organic components of the smear layer.® However, it
has a cytotoxic effect when injected in the periapical
tissues, a foul smell and taste, corrosive potential, and
a tendency to bleach clothes. In addition, hypersensitivity
reactions have been reported.”” From in vitro observations,
it appeared that a 1 % sodium hypochlorite has a less
irritating effect to the tissue compared to one with a
higher concentration.'”*® With more contact time and
frequent exchange of irrigant, 1 % sodium hypochlorite
can produce sufficient results in dissolving the entire
pulp tissue and yield antimicrobial effectiveness. The
in vivo study also found that irrigation with 1 % sodium
hypochlorite resulted in a significant difference in
decreasing the microbial load.”

Chlorhexidine has been recommended as a
root canal irrigant because of its broad spectrum
antimicrobial action, low grade of toxicity”’, and substantivity
effects.”** Chlorhexidine at 2 %, in liquid form is usually
found in endodontics literature as a root canal irrigant
whereas gel form has been suggested as an intracanal
medication. An in vitro assessment of the mechanical
ability of CHX gel as an endodontic irrigant in permanent
teeth demonstrated good performance.”

From previous in vitro studies, both 1 % sodium
hypochlorite and 2 % chlorhexidine exhibited a potential
to kill bacteria. Although chlorhexidine has less ability
of disrupting the biofilms than sodium hypochlorite,****
it exhibits substantive effects that may prevent root
canal infection.®”®* Furthermore, chlorhexidine was
found to have less toxicity than sodium hypochlorite. !
In contrast, the lack of tissue dissolving ability of this
material, is one of the important benefits of sodium
hypochlorite.® Therefore, other properties such as

cleaning ability are also important and should not be

dismissed when one is weighing the pros and cons of a
substance to be used as an irrigant in endodontic
procedures.

Previous studies have compared the ability in
cleaning root canal walls of chlorhexidine to sodium
hypochlorite in permanent teeth.”* Only a few studies
have demonstrated the effectiveness of irrigants in
primary teeth.”** Currently, no comparison studies on
the root canal wall cleaning ability between 1 % sodium
hypochlorite and 2 % chlorhexidine have been carried
out. Therefore, the aim of this study was to evaluate
the cleaning ability of 1 % sodium hypochlorite and 2 %
chlorhexidine in liquid and gel form as an endodontic

irrigant for primary teeth.

Materials and Methods

The experiment was approved by the Ethics
Committee of Mahidol University (MU-DT/PY-IRB 2014/
DT045).

A total of 44 primary anterior teeth with a
single straight root were extracted due to an unrestorable
crown and periapical lesion, and then stored in normal
saline. The crowns were sectioned with a D8 diamond
bur at the cemento-enamel junction. Samples were
excluded if they had excessive curvature, canal obstruction,
internal root resorption, a root length of less than 10 mm
or the diameter of the root canal was less than a size
25 K-file. Each root then had its apex covered with sticky
wax. Mechanical preparation was performed by only
one operator using three K-files with circular filing motion
for 60 seconds each time. Instrumentation was initiated
with the file best fitted to the root canal, followed by
two other larger files. Before using another file, the
canal was irrigated with 1 ml irrigant and a final flush
was performed with 3 ml of the same irrigant as follows: group
1, 1 % sodium hypochlorite; group 2, 2 % chlorhexidine
liquid; and group 4, normal saline.

In group 3, all specimens were coated with 2 %

chlorhexidine gel using K-file before mechanical
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preparation. The canal was then irrigated with 1 ml of
saline before using another file and a final flush was
performed with 3 ml of normal saline.

The root canals were dried with paper points.
The samples were fixed in 2.5 % glutaraldehyde and 2 %
paraformaldehyde for 12 hours at 4°C. The roots were

then longitudinally split in the bucco-lingual direction

followed by dehydrating to the critical point and covered
with a 20-nm layer of gold for analysis with a scanning
electron microscope at magnification 1000X. Four areas
of coronal, middle, and apical thirds of each root were
evaluated for the cleaning by Yamashita et al scoring

32 ranged from 0-3 as shown in Fig.1.

Figure 1 Scanning electron micrographs of scores 0-3 (A-D) used to evaluate cleaning capacity of the irrigants.

A : score = 0 (surface free of debris and residue with openings of total dentinal tubules)

B : score = 1 (almost all visible dentinal tubules with a thin covering of residue on the opening)

C : score = 2 (thin covering of residue on the dentinal tubules with visible tubules only in a few regions)

D : score = 3 (surface totally covered with debris with no visible dentinal tubule openings)

The photomicrographs were taken by only one
investigator who was blinded to irrigant groups. The score
of cleaning ability in each photograph was interpreted
by a different researcher who was assessed for the
degree of intra-examiner reliability.

The data were statistically analyzed using the

The intra-observer reliability of the evaluation
method using the Weighted KAPPA values indicated
excellent observer agreement (Weighted KAPPA values
0.896-0.947).

Comparing the cleaning ability of irrigants among

Kruskal Wallis H test and the Mann Whitney test to
compare the results among the four groups. Cleaning
scores among 3 root thirds in each treatment group were
compared by the Friedman test. For all tests performed,
a two-tailed P<0.05 was considered as statistically

significant.

3 root thirds, the most effective results were found at
the coronal third followed by the middle and apical
third respectively. The statistical differences of all
treatment groups were observed between the coronal

and apical third of the root.
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The results showed no difference in the cleaning
ability between chlorhexidine gel and sodium hypochlorite
in the coronal and apical thirds of roots. However,
significant differences were observed among the
chlorhexidine gel group, chlorhexidine liquid, and normal
saline group in the apical third of the root (P<0.001).

The cleaning scores of chlorhexidine gel significantly

differed from that of chlorhexidine liquid in all root
thirds. No significant difference was observed between
the chlorhexidine liquid group and the normal saline
group in any root thirds. Dispersion of cleaning ability
scores of each irrigant in three root thirds are presented
in Figure 2. SEM images of coronal, middle, and apical

thirds in each group are shown in Figure 3.
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Figure 2 Dispersion of cleaning capacity scores of each irrigant in 3 root thirds.

o represents the mild outlier (the data does not exceed three times from the 25" or 75" percentile).

* represents the extreme outlier (the data exceeds three times from the 25" or 75" percentile).

Canal 1/3

Middle 1/3

Apical 1/3

A =1 % sodium hypochlorite

B = 2 % chlorhexidine liquid

C =2 % chlorhexicine gel D = nermal saline

Figure 3 SEM images (magnifications of 1000x) of root canal at coronal, middle, and apical thirds in each irrigant.
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Discussion

Cleansing of the root canals makes dentinal
tubules more permeable. The irrigant flushes out the
remaining microorganisms and debris. Moreover, it removes
the smear layer, permitting greater penetration of intracanal
medicaments in dentinal tubules as well as improving
the adaptation of root canal filling materials.’

Several irrigants have been suggested for more
effective results during the chemical-mechanical
preparation not only as antimicrobial agents, but also
to increase the efficiency of root canal instrumentation,
remove the smear layer, and flush away debris. In addition,
irrigants used among young children should have low
toxicity to avoid any harm from uncooperative behavior
or extrusion of the irrigant beyond the apex due to
resorption of the primary root.

Laboratory study is the first step to evaluate
the efficacy of irrigants. The SEM analysis is the most
popular tool to identify debris and smear layer on the
root canal wall after root canal preparation. In this
present study, root canals of the primary anterior teeth
with pulp necrosis were used to investigate the cleaning
ability of various irrigants. This study used a score scale
according to Yamashita et al.** because it was clear and
easy to understand, which was confirmed by high
weighted KAPPA values.

For overall cleaning ability of irrigants in this
study, no significant difference was found between
chlorhexidine gel and sodium hypochlorite, demonstrating
good performance. Chlorhexidine (CHX) in gel form
presented better cleaning results than chlorhexidine in
liquid form. In addition, the chlorhexidine solution
showed no significant difference in cleaning efficiency
compared with normal saline confirmed by Yamashita
et al.”* The different results of CHX gel and liquid
corresponded to the study of Ferraz et al.” However,
they reported almost all tubules opened in the 2 %
chlorhexidine gel group whereas this investigation

showed some residue at the opening of the dentinal

tubules. Possible reasons are differences in specimen
preparation and the investigated area. The previous
study used ultrasonic bath specimens and analyzed only
the middle third of the root canal.” The investigation
showed that the worst cleaning results of all irrigants were
observed in the apical third of the root corresponding
to the study of Ximenes et al.** This may relate to the
smaller diameters of root canal when compared with
coronal and middle ones. The circulation action of irrigants
may have been restricted from smaller diameters of
the apical third, producing less efficiency in removing
the smear layer.

In the apical third of root, the CHX gel showed
better cleaning results than the chlorhexidine liquid and
normal saline, but showed no significant difference in
cleaning ability from sodium hypochlorite. The ability
to dissolve necrotic tissue and organic components of
sodium hypochlorite and the mechanical properties of
chlorhexidine gel might be the factors producing effective
cleanliness. The consistency of CHX gel, which the
instrument can carry it throughout the root canal especially
in the apical root third and facilitating cleaning action
(lubricant action during instrumentation) and removing
smear layer and tissue by normal saline flush that may
compensate for the inability to dissolve pulp tissue of
chlorhexidine. On the other hand, the CHX liquid have
only flushing action like normal saline. Therefore, the
cleaning ability of the CHX liquid depends on cleanliness
of the instrumentation action and depth of irrigant
flushing throughout the canal. However, this study used
only irrigating solutions without chelating agents such
as EDTA or citric acid that is extensively used in permanent
teeth to remove inorganic portions of the smear layer.
Thus, inorganic residues may not be removed from root
specimens. Finally, the effectiveness of adjuvants in
primary teeth was not shown significantly both in vivo
and in vitro study.”***

From previous studies regarding antimicrobial
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activity and safety effect of irrigants,>®?%?#>242031

chlorhexidine has been accepted for these properties
as an irrigant for pulpectomy especially in primary teeth.
In addition, the cleaning ability results of this study
indicated that gel form may compensate for the inability
of chlorhexidine to dissolve organic tissues by mechanical
action. As a result, chlorhexidine gel is an appropriate
option as an endodontic irrigant in primary teeth. However,
further clinical studies on chlorhexidine gel use as an

endodontic irrigant should be undertaken.

Conclusion

Based on the results of this study, the following
conclusions can be made:

1. The least effective cleaning ability of all irrigants
was found at the apical third of the root.

2. There were no statistically significant differences
in the cleaning ability between chlorhexidine gel and
sodium hypochlorite in the apical third of the root.

3. The gel form of chlorhexidine presented

better cleaning results than chlorhexidine in liquid form.
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