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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 fisures 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.

It should indicate the new discovery and/or
important issues including the conclusion from
the study. New suggestion, problems and
threats from the experiments should also be
informed in the discussion and indicate the ways
to make good use of the results.

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

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

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

Writing the References

The references of both Thai and English articles
must be written only in English. Reference system must
be Vancouver system, using Arabic numbers, making
order according to the texts chronologically. Titles of
the Journals must be in Bold and Italics. The publication
year, issue and pages are listed respectively without
volume.
Sample of references from articles in Journals

Phantumvanit P, Feagin FF, Koulourides T. Strong
and weak acids sampling for fluoride of enamel
remineralized sodium fluoride solutions. Caries Res
1977;11:56-61.

- Institutional authors

Council on Dental materials and Devices.

New 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 plaque control and caries. In: Lang
PN, Attstrom R, Loe H, editors. Proceedings of the
European Work shop on Mechanical Plaque
Control; 1998 May 9-12; Berne, Switzerland.
Chicago: Quintessence Publishing; 1998. p. 35-49.
- Documents from scientific or technical reports
Fluoride and human health. WHO Monograph;
1970. Series no.59.

Samples of reference from thesis

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

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

Samples of reference from these articles are only
accepted in electronic format
- Online-only Article (With doi (digital identification
object number)
Rasperini G, Acunzo R, Limiroli E. Decision making
in gingival rec ession treatment: Scientific evidence
and clinical experience. Clin Adv Periodontics
2011;1: 41-52. doi:10.1902 cap.2011.100002.
-Online only article (without doi)
Abood S. Quality improvement initiative in
nursing homes: the ANA acts in an advisory role.
Am J Nurs 2002;102(6) [cited 2002 Aug 12]

Available from: http://www.nursingworld.org/
AJN/2002/june/Wawatch.htmArticle.
- Ahead of printing
McGuire MK, Scheyer ET, Nevins M, Neiva R,
Cochran DL, Mellonig JT, et al. Living cellular
construct for increasing the width of keratinized
gingival. Results from a randomized, withinpatient,
controlled trial [published online ahead of print
March 29, 2011]. J Periodontol doi:10.1902/
jop.2011.100671.

Samples of references from patents/petty patents
Patent
Pagedas AC, inventor; Ancel Surgical R&D Inc.,,
assienee. 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

Radiographic imaging is an important diagnostic tool in dentistry. It offers useful information and data for
proper diagnosis, treatment planning and treatment follow-up. Despite the low level of ionizing radiation used, radiation
protection is necessary as evidence still suggests possible adverse effects that might be triggered by the low level
radiation. This review will discuss the fundamental concepts of the radiation protection specifically in dentistry:
justification, optimization and dose limits. Some practical approaches will be discussed and recommended for the
benefits of the dental society and patients. With the continuous development of imaging technology such as
cone-beam computed tomography and new digital sensors launched each year, evidence based approach is highly
recommended to develop clinical guidelines and recommendations. One must always keep in mind the fundamental

radiation protection principles and the As Low as Reasonably Achievable — ALARA principle.
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Introduction

Fundamental principles of radiation protection
X-rays have been used in the medical field
since their discovery by Wilhelm Conrad Rdntgen in
1895. However, the damaging effect of radiation on
human tissues and organs has been revealed in the first
half of the 20th century, eventually leading to the
concept of radiation protection. This article describes
the three main principles of basic standards of radiation

protection in dental practice. These comprise justification,

optimization and dose limits." The justification phase
starts with perceiving the information of the patient
complaint, history, clinical findings and prior radiographs.
After obtaining this data, dentists have to make a decision
whether further radiographic examination is needed in
order to acquire sufficient information for diagnosis,
treatment planning and treatment follow-up. Justification
of medical exposures implies that the benefits have to

outweigh the cost and possible risks. Such benefits can

Sinpitaksakul et al.,, 2018 309



be an improved diagnostic accuracy and confidence,
and/or an improved treatment planning and outcome.
The main cost from the point of view of radiation protection
is the health detriment caused by the radiation.” In
practice, others costs such as financial expenses and
transport may need to be taken into account.
Biological effects of ionizing radiation

The health detriment can be categorized into
deterministic effects or tissue reactions and stochastic
effects. Tissue reactions may occur either shortly after
the radiation exposure, including skin erythema or mucositis
in the oral and maxillofacial region, or months to years
after exposure, including osteoradionecrosis. However,
because these effects only occur at doses which are
several magnitudes higher than those of dental exposures.
They are not considered in the framework of dental
radiation protection.' Stochastic effects comprise cancer
induction and heritable or genetic effects. The International
Commission on Radiological Protection (ICRP) suggested
a probability of developing a fatal cancer of approximately
1 in 20,000 per 1 mSv of effective dose.” The broad
estimate of risk of a fatal radiation-induced malignancy
from dental and medical radiographic examinations in
a standard 30 years old patient was published in Whaites
& Drage, 2013.° The age of the patient also affects the
tissue sensitivity to the radiation. Figure 1 shows the

multiplication factor for risk according to the age group.™

Multiplication factor for risk
35

3
25
2

15
1 N\
0.5
0 . . . ‘ . ~~

O
5> Age

&)
9 - - - - - Q-
\Q!\ (1951/ {bbfb @,V 6305'3 Q)Qfo ,\05\
Figure 1 Multiplication factor for risk of radiation-induced malignancy
relative to age group based upon ICRP Publication 60.4 The

risk is negligible when the age is more then 80 years old.

Heritable or genetic effects can occur when the
DNA of the sperm or egg cells is damaged by x-rays
reaching the reproductive organs. This may result in a
congenital abnormality in the descendants. Radiation
used in dental radiography does not usually reach the
gonads or ovaries.” Therefore, heritable effects are of
extremely limited probability to occur. Cancer induction
in the head and neck region is the main concern when
dental radiation is used.’

Guidelines and recommendations in dental radiology

Recommendations for patient selection in
dental radiographic examination have been proposed.’
The selection of the radiographic techniques and
frequency of the radiographic examination are related
to patient treatment status (e.g. first examination or
follow-up) and individual diagnostic task. Other guidelines
or selection criteria for dental radiographic examination
of particular specialties such as orthodontics, oral and
maxillofacial surgery, implantology, periodontology,
endodontics, pedodontics, have been presented in the
literature and textbooks.*"* Two basic approaches are
used to develop such guidelines.®*® The first is through
judgment by an expert panel and experts’ consensus.
The second is to utilize an evidence-based developing
method. Each approach has its own advantages and
disadvantages. The most important aspect is to minimize
the individual bias. Therefore, guidelines developed by
an evidence-based approach are the most appropriate
since it uses defined and objective ways to assess the quality
of the evidence and to grade the recommendations
through a systematic review of the literature. Particular
guidelines in imaging, sometimes called “referral criteria”,
“selection criteria” or “appropriateness criteria” are
thus obtained.""

After choosing the most appropriate radiographic
technique, every effort should be exercised to ensure
that the patient receives a radiation dose as low as
reasonably achievable or as low as diagnostically achievable,
adhering to the principle of optimization.” This can be

achieved by setting suitable radiographic parameters in
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accordance with image quality requirements, which are
specific to the radiographic technique and the clinical
indication. Exposure settings should be adapted in order
to yield acceptable levels of sharpness, contrast and
noise. Furthermore, adjustment of exposure settings
according to patient size should always be considered.
As the interplay between image quality and radiation
dose varies according to the radiographic modality and
manufacturer, exposure protocols should be determined
on an individual basis after installation of the equipment;
involvement of a medical physicist in this process is
highly recommended. Shielding should be used when
appropriate, and if the shielded area does not overlap
with the diagnostic region of interest.
Intraoral radiography

For intraoral radiography, a kilovoltage of 60-70
kV is recommended when direct current generated by
constant potential is used and a kilovoltage of 65-70
kV is recommended when alternating current produced
by pulsating potential." A kilovoltage lower than 60 kV
gives absorbed dose to the skin without any benefits
for the radiographic examination. On the other hand,
little benefit is gained when kilovoltage higher than 70 kV
is used. Direct current is preferred to alternating current
since the former renders less low energy radiation resulting
in lower skin dose to the patient. When using the same
kilovoltage, the mean radiation energy produced by
direct current is higher than that by alternating current.
Rectangular collimation is recommended as the effective
dose is 3.5 to 5 times less than when using round
collimation.”” An image receptor holder with beam
alignment guide is required to avoid cone-cut when a
rectangular positioning indicating device is used. Although
care must be taken in order to assemble this equipment
correctly to avoid any undesirable retakes from such
errors. The focus-to-skin distance should be at least 20
cm to reduce the radiated area of the patient.

Image receptors should be of the fastest speed
available. For direct exposure x-ray films, films with

E-speed or faster should be used. An approximately

50 % reduction of radiation dose could be achieved
when using E-speed films instead of D-speed films.”
F-speed films need about 20-25 % less radiation exposure
than E-speed films.”"*

Intracral digital image receptors e.g. charge-coupled
device (CCD), complementary metal-oxide semiconductor
(CMOS) technology and photostimulable storage phosphor
plate (PSP), have several advantages compared to film
system. Digital image receptors require approximately
half the exposure time of conventional film receptors.”
Darkroom and chemical processing are not needed for
digital systems. Storage of the image information does not
need much physical space compared with film systems.
Retrieval and transmission of the radiographic images
are easy and feasible electronically. With the aid of
software, measurements are possible. The disadvantage
of intraoral digital image receptors is a tendency of
having more retakes due to several causes. First, the
rigidity of the CCD or CMOS sensors makes the positioning
of the sensor in the right location difficult. Second, the
working area on the CCD sensors is smaller than that of
conventional film. Third, it is faster to obtain the
radiographic image after exposure when using digital
receptor compared to the conventional film. Therefore,
it is easier for the clinician to make a decision of retaking
the radiographic examination.

Panoramic and cephalometric radiography

For panoramic radiography, the height of the
beam should be limited to the size of the target area,
if it is feasible. Lead aprons can be worn although not
necessary according to several published evidence.””
The use of thyroid collar should be avoided as it may
cause superimposition at the lower anterior region, thus
hinders the visualization of the area.

For lateral cephalograms, if possible, the area
of exposure in cephalometric radiography should be
limited by shielding the structures above the cranial
base.”’

For extraoral radiography, screen-film system

with at least 400 speed should be used.” Rare-earth
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intensifying screen-film combination requires approximately
50 % less radiation exposure than calcium tungsten
screen-film combination.”®” The types of rare-earth
intensifying screen should be selected to match with
the type of screen film system.” Digital panoramic and
cephalometric radiography might not require lower radiation
exposure than a conventional screen-film system. Based
on White and Pharoah, 2014, the panoramic dose, both
conventional and digital system, ranged between 9-24 uSv.”
The radiation dose of panoramic radiograph depends
on the machines and the parameter settings. In 2009,
Gavala et al., showed that the effective dose of digital
panoramic radiography can be achieved when the lowest
parameter setting was used.” Another study by Garcia
Silva et al,, evaluated conventional and digital panoramic
radiographic machines from the same company. The
results showed that conventional panoramic radiograph
(5.2 pSv) gave more effective dose than digital panoramic
radiograph (2.7 uSv).” Moreover, several new panoramic
radiographic machines in the market may have a fast
scan mode which might reduce the exposure time in
half and as a result might lower the radiation dose to
patients.
Cone-beam computed tomography

Effective dose from cone-beam computed
tomography (CBCT) varies according to field of view (FOV)
size, kV, mA, exposure time and machine specificity.”””’
A detailed description of every aspect of CBCT was
published in 2012 by the European Commission.'” The
guidelines were written under an evidence-based method,
best reducing individual bias among the three methods
of guideline development. However, it was noted that
evidence regarding the appropriate use of CBCT was
often inappropriate.

The most essential strategy for optimization of
CBCT scans is the reduction (i.e. collimation) of the FOV
size to the diagnostic region of interest. Not only does
this lead to a considerable reduction of the effective
dose,” it also has two benefits in terms of image quality.

First, X-ray scatter is reduced for smaller FOVs,* which

can result in improved overall image quality. Second,
small FOVs can be reconstructed at small voxel sizes,
which typically results in improved sharpness.”

The optimal kV for dental CBCT imaging, and
its dependence on the diagnostic task and patient
characteristics, are still somewhat unclear. It has been
demonstrated that, within the 60-90 kV range, 90 kV
produced the best image quality when the same radiation
dose was used.” Thus, the actual optimal tube voltage
for CBCT imaging is likely to be above 90 kV. Slight or
moderate reduction of mA compared with the
manufacturer’s default settings has been found to be
possible depending on the diagnostic task.”*

Image quality and dose reduction must be at
balance, according to the abovementioned ALARA
principle. For CBCT in particular, the operator should
take the clinical indication into account to determine
the required image quality level for individual patient
scans; the routine use of fixed exposure settings should
be avoided. When fine structures such as lamina dura
and root canal are the diagnostic targets, the mA setting
suggested by the manufacturer may be suitable for
producing sufficient image quality. When higher contrast
structures such as cortical bone, trabeculae and enamel
are to be radiographically examined, the mA could be
lowered as the increased noise will not interfere with
image interpretation. Image quality obtained by using
180° and 360° rotation has been reported to be comparable
in an in vitro study of detecting arthritic changes of
temporomandibular joints.*”” An in vivo study evaluating
bone height and bone width using various protocols
used for CBCT imaging, 180° rotation was clinically
acceptable.” The main effect on image quality of a 180°
scan is an increase in noise compared with a 360° scan,
very similar to an equivalent difference in mA. Furthermore,
the reduced scan time of a 180° protocol has the additional
benefit of reducing the probability of patient motion; however,
should temporary motion still occur, the effect may be
more severe due to the larger relative fraction of projections

that will be affected compared with a 360° scan.
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Radiation shielding

Shielding equipment such as lead apron and
thyroid shield have been used to protect different
organs of the irradiated patients." When a dental
radiographic examination is correctly performed, the
scattered radiation to the patient’s abdomen is negligible.*
Radiation doses to the gonads during dental radiographic
examination in the situation with and without lead apron
do not differ significantly.”* UK Guidance notes for dental
practitioners on the safe use of x-ray equipment state that
routine use of lead aprons during dental radiographic
procedures is not necessary.”’ The American Academy
of Oral and Maxillofacial Radiology stated that the
value of using lead aprons is minimal compared to the
benefits of employing E-speed films and rectangular
collimation.” If all the recommendations for minimizing
radiation exposure, especially fastest image receptor
and rectangular collimation, are followed, the use of lead
aprons could be optional' or may not be necessary,’
except when required by law.

A critical organ in dental radiography, especially
in children is the thyroid gland.” Since the frequent
scattered radiation and occasional primary x-rays expose
this radiosensitive organ in dental radiography, protective
thyroid collars should be employed whenever feasible.
Thyroid shielding and beam collimation substantially
decrease the radiation dose to the thyroid gland during
dental radiographic procedures.”*° A 45 % reduction of
radiation exposure could be achieved when thyroid
collars are implemented during CBCT examinations.
Therefore, thyroid shielding is highly recommended,
particularly in young patients.”

Diagnostic reference levels (DRLs), the third
quartile of the distribution of doses measured in various
types of hospitals, clinics, and practices that represent
the typical practice in the country or region, have been
employed.”” Diagnostic reference levels (DRLs) are a
tool for optimization, required by the International
Atomic Energy Agency (IAEA).” The intention of this

metric is to urge the facilities that use the radiation dose

over the DRL to reduce the doses. X-ray facilities should
compare their own dose estimates with corresponding
DRL values, and review their optimization process if
unusual deviations are found. Therefore, DRL values are
expected to change over time according to the advancement
of the image receptors and radiographic procedures.
Occupational dose

The principle of dose limits is to assure that no
radiological workers and public will receive excessive
radiation exposure. The ICRP recommends a dose limit
for occupational persons of 20 mSv of effective dose
per year which was averaged over defined periods of 5 years
with a maximum of 50 mSv in any single year. For public
person, a limit of 1 mSv per year was recommended.”
If the patient dose is reduced, the dose to the radiological
workers and public will consequently decrease. Occupational
protection could be attained by educating the radiological
workers, using appropriate distance and shielding as
well as limiting the time spent in the vicinity of the
radiation source.

Prior to radiographic practice, personnel must
be educated regarding the principles of radiation protection,
how to implement the radiological equipment safely
and efficiently, ensuring that the patients receive a radiation
dose that is as low as reasonably achievable. Pregnant
occupational personnel should use a personal dosimeter,
irespective of anticipated exposure levels.*”" If worker
and public protection through maintaining of an adequate
distance to the radiation source is not feasible, barrier
and/or personal shielding should be employed; this is
particularly recommended for CBCT." The layout of the
radiographic room and the thickness of the barrier walls
should be determined with the input of a radiation
physicist. The barrier shielding factors that must be
taken into account include maximum kV used, anticipated
maximum workload per week (mAs per week), primary
or secondary barrier based on the orientation of the
primary beam, controlled or uncontrolled area, distance
between x-ray tube and shielded area, occupancy factor

and orientation or use factors.”
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The goals of shielding design for controlled areas and
uncontrolled areas are recommended by NCRP* to be
(in kerma) 0.1 mGy per week and 0.02 mGy per week,
respectively. The radiographer should stand at least 2
meters away from the x-ray tube head and at an angle
of 90 to 135 degree to the primary beam.”™ If the
distance and direction of the primary beam is properly
employed, utilization of barrier shielding is not necessary.
Handheld portable dental x-ray devices

Handheld portable dental x-ray devices are
increasingly used. Several studies have been conducted
on this kind of devices, including evaluation of their
physical performance.”®*® Utilizing these devices does
require a separate approach towards radiation protection
compared with fixed or mobile intraoral dental radiographic
devices. Because the operator must be close to the
handheld x-ray tube head during exposure, the hands
holding the tube head and the operator’s body must
be protected from the leakage radiation from the tube
head and (more importantly) the scattered radiation
from the radiated organs of the patient.”® Especially
when used frequently, lead protective gloves and lead
apron should be worn. Furthermore, an internal sufficiently
shielded tube head with a backscatter shield permanently
fixed at the end of the position-indicating device is required.
The x-ray devices should be approved by the reliable
organizations such as FDA (Food and Drug Administration)
or CE (Conformité Européenne). The approval of the
devices is not adequate for the safe use of the devices.
The devices must be utilized in the proper context.’
The operators should hold the devices at mid-torso
height and direct the position-indicating device horizontally.
The backscatter shield at the end of the position-indicating
device should be placed as close to the patient’s skin
as practicable. This device should be employed when
the fixed or semi-mobile devices is impractical to be used.
Handheld devices may be applied in forensic odontology
for identification purpose.”®”
Clinical applications

New technologies have arisen in the digital

dentistry world with higher quality of digital x-ray images
and 3D imaging, the fundamental concepts of the radiation
protection specifically in dentistry: justification, optimization
and dose limits should still be strictly practiced.

For those responsible in regulating the use of
dental x-ray, national guidelines and recommendations
should be proposed and made available to the public.
For clinicians, optimal radiation protection should be
given to all patients and also to the x-ray operators.
Before prescribing the radiographs, indications and
justifications should be thoroughly reviewed. The clinicians
should always be updated to knowledge related to the
use of x-ray for dental practice. All x-ray devices should
be chosen and purchased carefully to be suitable for
the clinicians’ specific tasks. The quality of the machines
should be checked regularly by responsible personnel.
Faster image receptors should be selected. Handheld
portable dental x-ray devices should be kept out from
the routine dental practice and should only be used
when necessary. CBCT scans are advised when 3D
information is useful to the patients. The CBCT scanning
parameters, although varied among machines available
in the market, should be adapted to fit the imaging
purposes. Less than perfect image quality should be
considered when the acquired information is enough
for proper diagnosis and treatment planning. One must
always keep in mind the fundamental radiation protection

concepts and the ALARA principle.

Conclusions

The major principles of radiation protection
consist of justification, optimization and dose limits. This
review has discussed these fundamental principles and
recommend how to bring them to the practice. The
review also gathered the available knowledge on radiation
protection as well as related knowledge on dental
radiographic techniques, thus it can be used as a guide
for all dentists.

In summary, it is recommended that dentists

shoud follow published clinical recommendations and
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guidelines for the use of radiographs and continuing
education should always be pursued. Second, it is
recommended to use the fastest image receptors available.
Third, proper protective shielding for both patients and
personnels should be applied. Fourth, handheld portable
dental x-ray devices should be used only for specific
indications. Finally, an evidence-based approach is
highly recommended to develop new updated clinical

guidelines.
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Abstract

Orthodontic tooth movement is related to the remodeling of paradental structures which are dental pulp,
periodontal ligament, alveolar bone, and gingiva. The changes occur in both clinical and cellular levels. The rates
of tooth movements depended on the characteristics of external force and biological responses of paradental
organs. Orthodontic force could modify periodontal ligament structures and the circulations. In these events, there
are several molecules playing the roles such as neurotransmitter, inflammatory cytokines, growth factors, and
arachidonic acid metabolites. This inflammatory orchestration could promote the paradental microenvironment for
bone resorption and formation. The previous studies have been focused on the mechanisms of various cells such
as fibroblast, endothelial cell, osteoblast, and osteoclast. However, this literature would like to depict the neurologic

mechanisms in order to remodel the paradental structures in orthodontic tooth movement.

Keywords: Orthodontic tooth movement, Calcitonin gene-related peptide (CGRP), Substance P, (SP) Bone remodeling
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Figure 1 Biological response to orthodontic force. This diagram depicts the cascade of orthodontic force to the local response of
fibroblasts and endothelial cells.

Kaewpitak and Leethanakul, 2018 323



Figure 2

Compression side Orthodontic force 20-26 g/m?

Compressed vessels

$

Squeezed PDL & local ischemia

Z N

Stimulated fibroblast and

endothelial cells

o //

Acidosis

[ ]
U I
2 NO,

| 3

Vascular permeability

Nerve ending & @
’
o o \
L\
.... \ >
[ ) -
® ", sp.ccrpP o 7

Increase of Inflammatory cytokines

Promoted osteoblasts . . -

sRANKL
M-CSF
Differentiated osteoclast
Pre-osteoclasts -

NMTANITUARIINYOUTAGUAaITAINA N UNTHUIUM ST IaUTRNEUUSEa g ITIUAE UL UAYgUTINYenTEan anenmUsznaudeihlasy
usamaiuanssudnity iewdeuasiduidonsoy q nsgnitnituaslaunaiy thnn1izyimdenluuTiaagina FunnvymeendiouluyTiaaduey
innmsiigeiuveseymelalasiou faunsotuldlaensidy §25u ASIC3 uay TRPs dudualidaniseniay luvasiwaaiieuiasseusinity

oehawasaradulouaziwadvasndeniannsanailuniseanledferieiv amansalunisimseeninveenidenveawasplsuiuls uay
msilvaeUssamemauidacualinmms e ssuaunssnauiandu luvusiialaulndinssdumsionarlunssuaunsdnauionssiu
[ARAY NS YNETUNISUSNIDENYDY RANKL Uay M-CSF Tiassiusananalun1ssusy RANK uay c-Fms vuwadaaienssgnlidmsiannlaosne
Wuiidnde

Overall picture of the cellular and molecular events during the neuronal inflammation and bone remodeling. This figure
describes the downstream effects of orthodontic tooth movement. The local tissue and vessels in dental socket are
compressed that subsequently squeeze PDL and causes the local ischemia. The acidosis accumulates hydrogen ions which directly
bind to ASIC3 and TRPs to induce inflammatory processes. The paradental connective tissue such as fibroblasts and endothelial cells
are stimulated to release nitrous oxide. Therefore, immune cells could penetrate through the injury sites; combined with the neuronal
inflammation that release neuropeptides. These neuropeptides could act as the mediators for bone remodeling processes via RANKL and

M-CSF to bind with RANK and c-Fms on the osteoclast maturation processes.
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Figure 3 Neuronal response to orthodontic force in peripheral levels. This diagram depicts the neurogenic inflammation that releases

neuropeptides. Then, these could regulate osteoblast and osteoclast activities.
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Figure 4 Dentin-pulp complex neural sensitization theories. This figure depicts 3 theories of dental pain inductions; (1) Neural theory describes
the direct activation of noxious stimuli onto the local neural fibers. (2) Hydrodynamic theory described by the movements of dentinal
fluid then activates the local nerve fibers. (3) Odontoblast transducer theory defines odontoblast cells as an inducer that functions

as neuronal cells to transduce the signals to the nearby neural fibers to central nervous system.
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Abstract

Human breast milk is still the best nutritional source for the baby especially in the first year of life. Human
breast milk is composed of immunologic compounds and proteins that were shown to interfere and inhibit bacterial
adhesion and colonization. However, it also contains lactose, the main sugar in the human breast milk, that
Streptococcus mutans can utilize and produce acid in dental plaque. Many studies have tried to find the relationship
between breastfeeding and dental caries. In last decades, breastfeeding behaviors and dental caries have been
studied extensively. The results often varied depending on the criteria used for oral examination, ages of the children
studied, definitions of breastfeeding patterns and other confounding factors included in each studies. Some studies
found a relationship between breastfeeding and dental caries, some studies failed to find the relationship, while
some studies found the protective effects against dental caries from breastfeeding. So far, the relationship between

breastfeeding and dental caries is still inconclusive. Thus, the objective of this review article is to present the
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relationship of breastfeeding behaviors on early childhood caries which have been studied. Hopefully, this study

would be helpful for dentists or other health professionals to recommend parents to develop a good oral health

for their children.
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Corticotomy-assisted Orthodontic Treatment in Bimaxillary Protrusion Patients
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Abstract

Corticotomy-assisted orthodontic treatment is an option to accelerate orthodontic tooth movement. It
also can reduce risks of root resorption, dehiscences and fenestration; increase stability after orthodontic treatment;
and expand envelope of tooth movement. In bimaxillary protrusion patients, corticotomy-assisted en-masse retraction
can improve malocclusions and prevent side effects from anterior tooth movement beyond the anatomical limit.
After a corticotomy, the decreased bone density effects the center of resistance of anterior teeth. The mechanics

for en-masse retraction and force systems should be considered for desired anterior teeth movement and control

of the posterior segment.
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Introduction

Corticotomy-assisted tooth movement

Alveolar bone remodeling is the key component
of orthodontic teeth movement. The idea to accelerate
tooth movement is to accelerate bone remodeling.
Frost found that bone remodeling increased during
wound healing." In 1959 Kéle H introduced a corticotomy
technique that performed vertical interdental alveolar
surgery both buccally and lingually, leaving the medullary
bone intact, combined with a horizontal osteotomy cut
extending through the entire thickness of the alveolus

above the apex of the teeth. He explained rapid tooth

movement after a corticotomy as “bony block movement”.
He claimed that this technique could prevent devitalizing
of teeth, injury of the periodontium and pocket formation
due to the medullary bone remaining intact.” Osteotomy
of the cortical layer and subsequent healing should
prevent relapse. But this technique was viewed as
unnecessarily invasive and was not widely accepted.’
In 2001, Wilcko WM et al. introduced a new
technique as the Periodontally Accelerated Osteogenic
Orthodontics (PAOO, Wilckodontics) procedure that

perform full-thickness labial and lingual alveolar flap,
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decortication over the facial and lingual surfaces of
alveolar bone with bone cuts made barely into the
medullary bone that did not injure any tooth or periodontal
licament.” Thicker portions of the alveolar cortex were
selectively traumatized to promote bleeding. Combined
with augmentation resorbable bone grafting created
greater alveolar bone volume, which repaired bony
dehiscences and fenestrations and also increased the
stability of the orthodontic treatment result. Wilcko MT
et al. noted that the increased rate of tooth movement
after corticotomy-assisted orthodontics was caused by the
increase of bone turnover and the decrease of regional
bone density (localized osteopenia) because osteoclasts
and osteoblasts were increased by a regional acceleratory
phenomenon (RAP) as described by Frost HM.”" He
found a positive relationship between the intensity of
response in the bone healing process and the amount
and severity of a corticotomy, the bone turnover rate
was increased at the injured region. RAP begins within
a few days of surgery, typically peaks at 1 to 2 months, and
may take as long as 6 months to 2 years to completely
subside. This phenomenon causes bone healing to
occur 10-50 times faster than normal bone turnover
rate. Actually orthodontic force application alone can also
stimulate RAP activity on a mild level. But orthodontic
treatment combined with a corticotomy stimulate more RAP.

Of the above information, the advantages of a
corticotomy assisted orthodontic treatment can be
concluded as follows:

- Reduced treatment time.***’

- Decreased risk of root resorption due to reduced
treatment duration and decreased resistance of cortical bone.**’

- More stability of the orthodontic outcome is
likely due to loss of tissue memory after a corticotomy
and the increase in cortical bone thickness due to bone grafting”

- Reduced risk of dehiscence and fenestration
from augmentation grafting.”

- The limits of orthodontic tooth movement in
adult patients are expanded about two to three-fold

for central incisor movement.®*

Nowadays, a corticotomy technique is widely
used to assist orthodontic tooth movement in various
purposes with different malocclusions such as to resolve
crowding of anterior teeth with shortened treatment
time, to accelerate canine retraction after premolar
extraction, to enhance post-orthodontic stability, to
facilitate eruption of impacted teeth, arch expansion, molar
intrusion in open bite cases, intrusion of supraerupted
teeth and manipulation of anchorage in molar distalization
and bimaxillary protrusion.'

Regarding the adverse effects of a corticotomy,
this procedure has no adverse effects on tooth vitality,
gingival lines, clinical attachment levels, probing depth
and alveolar crestal bone heights because the surgical
line is cut about 3 mm below the alveolar crest and
not beyond the cortex bone so it barely injures the tooth
or periodontal ligament.*'*™ Likewise, root resorption
after orthodontic treatment combined with a corticotomy
is similar to conventional orthodontic treatment.'”"
However because a corticotomy is a surgical procedure,
pain and swelling usually occur.

Corticotomy in bimaxillary protrusion patients

A patient with a bimaxillary protrusion is
characterized by protrusive and proclined upper and
lower anterior teeth which results in the protrusion of
the upper and lower lips."® A typical orthodontic treatment
plan is extraction of the four first premolars and retraction
of the anterior segments as maximum to absolute
anchorage situation. However, a cortical plate of alveolar
bone around the incisors apex acts as a barrier of anterior
teeth retraction.'” Most patients with bimaxillary
protrusion have a thin alveolar bone especially in their
lower incisors, anterior teeth movement more than
anatomical limit may lead to many side effects such as
bone dehiscence and fenestration, gingival recession
and root resorption.'® To expand the envelope of tooth
movement and prevent risks from this limitation, a
corticotomy in the area of anterior teeth is an option

besides anterior segmental osteotomy (Fig. 1).

340 J DENT ASSOC THAI VOL.68 NO.4 OCTOBER - DECEMBER 2018



Figure 1 Corticotomy in area of anterior teeth in bimaxillary protrusion patient.

The indications of a corticotomy in bimaxillary
protrusion can be concluded as follows:

1. Patients who have a thin alveolar bone
housing of upper and/or lower anterior teeth and a
treatment plan required anterior teeth retraction more
than palatal or lingual bone thickness of the upper or
lower incisors.”® Thin alveolar bone housing exhibits a
root prominence in clinical examination. Also alveolar
bone thickness is positively correlated with keratinized
gingival thickness and width."”?°

2. Patients who have a desire to shorten orthodontic
treatment time.”"

The rate of space closure without a corticotomy
is 0.8-1.2 mm per month.”*** With a corticotomy, the
rate of space closure is twice as fast than conventional
treatment (1.8 mm per month in maxilla and 1.6 mm
per month in mandible) and the peak of retraction rate
is during the first two months that correlate with the
RAP phenomenon.”””’ The orthodontic treatment time
is shortened depending on the rate of tooth movement
during RAP phenomenon.

The contraindications of a corticotomy in
bimaxillary protrusion can be concluded as follows:®

1. Patients who have active periodontal diseases.

2. Patients who have uncontrolled osteoporosis
or other bone diseases.

3. Patients who have long-term use of medications
that are anti-inflammatory drugs, immunosuppressive

drugs, or steroids.

4. Patients who have long-term use of
bisphosphonates.

5. Patients who have a gummy smile from
vertical maxillary excess and desire to improve their
gummy smile.

Retraction of the anterior teeth can be mainly
performed by two techniques: two-step conventional
technique and en-masse retraction technique. In corticotomy
patients, En-masse retraction is usually chosen to retract
anterior teeth for the most benefit from RAP that typically
peaks at 1 to 2 months after the procedure.
Mechanics for corticotomy-assisted en-masse retraction

En-masse retraction can be done by various
orthodontic techniques such as frictionless mechanics
(closing loop mechanics) and sliding mechanics (Fig. 2).**
Due to the protrusion and proclination of the lips and anterior
teeth in bimaxillary protrusion patients, temporary anchorage
devices (TADs) is widely used for anchorage preparation

in en-masse retraction with sliding mechanics.”"****

The retraction force magnitude is 150 grams per side.”®*
Following a corticotomy, the activation force initiates
immediately or within two weeks after surgery is performed
depending on the patients’ acceptance and comfort.
The force was reactivated every two weeks for lengthening
the duration of the RAP effect for 4-6 months (Fig. 3).*°
Suya H recommended a heavier orthodontic force for
earlier and faster tooth movement.” Inversely, Lino S
et al. suggested that no initial heavy force was necessary.”

From previous studies the retraction force after corticotomy
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varied from 250 grams to 450 grams per side that could However, the optimal force to be applied following a

21,23

move the teeth effectively without any adverse effects. corticotomy is not clear and further studies are needed.

Corticotomy &

Premolars extraction

Immediately /

within 2 weeks

En-masse retraction

Force
reactivation
every 2 weeks
for 4-6

months

Figure 3 The recommended protocol in corticotomy-assisted orthodontic treatment in patients with bimaxillary protrusion.
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Center of resistance of six anterior teeth (CRE) after
corticotomy

En-masse retraction is identified by the retraction of
the six anterior teeth as one group. From the biomechanical
principle, the types of orthodontic tooth movement
depend on the relationship between a line of action of
the force and the center of resistance (CRE) of the
tooth.” Therefore, the location of the CRE of six anterior
teeth is important for treatment planning in the type of
anterior tooth movement.

The CRE of the six anterior teeth is determined
by various techniques such as laser reflection, in vivo
study, human autopsy, photoelastic, and finite element
method.” Among them, the finite element method (FEM)
can provide powerful tools for optimizing 3-dimensional
(3D) morphology from radiographic scans and determining
stress and deflection distributions for complex anatomic
geometries such as bone.” Lee JK and Chung KR
reported the location of the CRE of the six upper anterior
teeth after the corticotomy was changed more apically
than the six anterior teeth without a corticotomy about
0.33 mm.” This conforms to the study of Ouejiaraphant
T et al. that found the location of the CRE of the six
upper anterior teeth after a corticotomy moved 0.2-0.4
mm apically depending on decreased bone density at
5 9% to 25 % from the initial value. However, this change
was not clinically noticeable.”

Effect of corticotomy to anterior teeth movement

From the effect of corticotomy to the location
of CRE of anterior teeth, the incisors tended to move
more retroclination, more relative extrusion and the
bite deepened after en-masse retraction.'®* This could
be an advantage for patients with severe proclination
of the upper incisors. However, to minimize these side
effects, the retraction force could apply closely to the
CRE of the six anterior teeth by using hooks.”"*> At present
there is no study to compare the inclination of the
anterior teeth after en-masse retraction between corticotomy
and without corticotomy whether there is clinically

significant difference.

From the RAP affect, the retraction rate in
corticotomy patients is increased by 2 times during the
first two months of retraction compared to the retraction
without a corticotomy, resulting in a shorter treatment
period.”"” Also Linlawan W et al. found that corticotomy-
assisted en-masse retraction could retract the anterior
teeth beyond the anatomical limit."

Corticotomy as anchorage reinforcement

From the study of Sakthi SV et al. that compared
the amount of molar mesialization after en-masse retraction
without TADs or any anchorage devices between corticotomy
and without corticotomy, they reported a maximum
anchorage situation in corticotomy group and found the
anchorage loss in corticotomy group was significantly
less than conventional group about 2 times.” This could
be explained by the uncorticated posterior segment
has relatively increase anchorage value compared with
decreased bone density of anterior segment. At present
there is only one study that evaluate the effect of
corticotomy as anchorage reinforcement, further studies

are required.

Discussion and Conclusion

Corticotomy-assisted en-masse retraction is an
effective treatment option for treating bimaxillary protrusion
patients who have a thin alveolar bone of the anterior
teeth and/or desire reduced orthodontic treatment
time. The decreased bone density after a corticotomy
effects the location of CRE of anterior teeth, so the
mechanics for en-masse retraction and force systems
should be considered for desired anterior teeth movement.
Also decreased bone density at the anterior segment
can reinforce anchorage of posterior segment when
en-masse retraction but further studies are required.

The optimal force after a corticotomy is still controversial.
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Abstract

Two cases of facial asymmetry with diagnosis of hemifacial microsomia treated by three internal distractors
to correct occlusal canting, shorten ramus and facial asymmetry were presented. The initial evaluation showed
hemifacial deficiency, occlusal and lip commissure canting. All of the clinical data showed characteristic of hemifacial
microsomia type 2 according to Pruzunsky’s classification. Three intraoral distractors were placed following a Le
Fort | osteotomy, left horizontal ramus osteotomy and right intraoral vertical ramus osteotomy. The modified
Le Fort | osteotomy was designed for the direction of distraction by clockwise rotation with anterior nasal spine as
center of rotation. Left side distractors were activated to lengthen left site segment but the right side distractor was
activated to compress right segment. Advancement of 6 mms of left ramus and 3.75 mms of left maxilla were
obtained within 2 week. In the completion distraction phase, both occlusal canting and shorten left ramus were
obtained. After the consolidation period, the distractors were removed under general anesthesia without any
complication. Furthermore the right side angle reduction and mandibular buccal osteotomy, advancement genioplasty,
left mandibular body augmentation with autogenous bone graft and nose augmentation with silicone material were
performed to improve the final esthetic. Long term post-operative follow up revealed the optimal occlusion with

significant improving in facial symmetry without any skeletal relapse detected.

Keywords: Distraction osteogenesis, Hemifacial microsomia, Intraoral distraction device
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Figure 4 A. showed osteotomy site (dot line), distractor placement and direction of bone movement (arrow) under nasal septum as

center of rotation. B. Reveal postoperative prediction of jaw bone and equation for evaluated ratio of maxilla and mandible

distractor activation.
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Figure 5 A. showed horizontal oblique ramus osteotomy and distractor placement at affected side.

B. intraoral vertical ramus osteotomy at normal side.

C. showed osteotomy and distractors placement in maxilla.
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Figure 6 Revealed patient’s clinical apparent in different phase of treatment. A. Preoperative. B. Post simultaneous maxillo-
mandibular unit distraction. C. Post consolidation period. D. Post distractor removal with right mandibular angle reduction

and sliding genioplasty advancement.

352 J DENT ASSOC THAI VOL.68 NO.4 OCTOBER - DECEMBER 2018



JU 7 amanesiinslnandseming A Aeunsiny B. waimsshdnmdeunssgauinssinsuratmieuiy C. iszernisneiivensegn
(consolidation phase) D.ysnhgunsaldiansegnaensausunIsinanyu s Y UazAAABeuNSEgNA NN E. 2 7mnaanTs
thianszanitusuena Y TunsegnUgniasum e

Figure 7 Postero-anterior cephalometry in different phase of treatment. A. Preoperative. B. Post simultaneous maxillo-mandibular
unit distraction. C. Post consolidation period. D. Post distractor removal with right mandibular angle reduction and sliding
genioplasty advancement. E. Post right body of mandible cortectomy as free bone graft of left body of mandible augmentation

and nose augmentation with silicone
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Figure 8 Revealed preoperative facial asymmetry with occlusal canting of the patient
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: 2 round / day

- Lt 1.5 round / day
- Rt1.34 round / day
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Figure 9 Reveal postoperative prediction of jaw bone and equation for calculating the ratio of maxilla and mandible distractor activation
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Figure 10 Revealed surgical operation and distractor placement according to the surgical planning
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Figure 11 A. Pre-operative facial asymmetry and occlusal canting B. post distraction process showed improved facial symmetry and

occlusal plane
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Figure 12 Mechanical characteristics of maxillo-mandibular unit movement under 2 distractors with cross direction show combination
of class 1 and 2 lever action. According to left distractor show the moving mass is in the middle and the fulcrum at the
rieht distractor. Corresponding to the characteristic of class 2 lever. If considering to the right distractor, it is found that the
point of mass in motion is at the position of the right distractor with the fulcrum and the effort are nasal cavity and the
left distractor, respectively. Corresponding to the characteristic of class 1 lever. Due to this mechanical characteristics, the
effort for skeletal translocation was reduced from the appropriation of clockwise moment and anticlockwise moment as

class 2 lever, and the reduction of maxilla-mandibular unit translocation distance for equilibrium as class 1 lever.
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Figure 13 Mechanic of maxillo-mandibular unit movement compared between fulcrum positions. If fulcrum at midline of maxilla
and mandible, facial symmetry will resulted from both side movement and made the transportation distance less than

fulcrum in each side. Revealed in figure that A<B.

356 J DENT ASSOC THAI VOL.68 NO.4 OCTOBER - DECEMBER 2018



Tudnvesnsneeunsaldansegn lunsfinunils
gunsaivianua 3 /1 TuiSeswesdnwiugunsaiflilunissnum
(UM 10) wlwdealulesledeniivaisnsfinwiiiiaue
TusUuuuiiseiuasan1sAnw1ves Ortiz Taufu Molina Tu
U pue. 1997 NidenldaunsaluandesUiniiies 1 Ju Ainsegn
n33lnsans®® AsAnwives Rachmiel Tud a.a. 2001
wagSatoh Tul a.a. 2002" Mldgunsaiatinlugesiin 1 Fu
4' ' I o v £ S =
ninseanuInsslnsans wivhlugUieenetos uaghiin1sfny
299 Scolozzi Tul A.A. 2005 waz Nakajima Tul a.a. 2011
Wudugunsal lneldgunsaisiinlugasuinidiuam 2 6
i i =% & aada A aa
finsganuInIsinsuukazans Jaduisnmueiuithensinng
WidulavanseanvInssinsany el Tunisfinwil
§171915019MNANNINTVOEUIBITNUTIAINENTUS VR
Yosinnsslinsronteneuinsslnsrsudisund lagiues
= Y a @ i o & A Y oA
Sesdnvaugnunmeinailifinnudnduiiagdedanseen
Josovnsilnsaradigidntesiannsslng uranussashves
nslfaunsaldianseananinssinsuumararsluduiiises

Tsauu fsananludUeeiividealulaslodlovsiianuas
YBIANUINISVRNUBLE DI DUAILTEAUNTS TID1992YIN LA
nstansganiilaen waragdsdruinunduintnnldiv
¢ a | o v = iy X%

gunsalalinlutesn Aliusslunsmdeutunseanlites
Tngmgluduvasiuunafivihnsdiansegniidugesing
Tunsiedeudunsegnidnly Bdluseninesseeinnounsuwen
ﬂiz@ﬂLLaxédNﬁﬁwé’qLLaﬂiz@ﬂaaﬂmﬂﬁuawSmﬁmilﬁm
A A4 A @ & 2 & o A
LUBLUBUUTDUNITLANLANN (soft callus) FINaLLTUMINVIN
nsingeuveensEaniansatuliendu uazilosainded
n1sEIARRUULaeNEs NTUUS ALY ITueg LA T
a a ey | v bAoA
fsandngunsaidianszansiumelulsilifiseslsauay
USuszervaunsalnniunisssuliningsses A
1 wavihnstumdaugunsalaumalunisiansggndim
fuiiesuiulileldetiusounseanuaniiniuunuily
° V& 2 g £ a a a a v
Aty Bendamalvinisiadeunseaniusansnmuagly
srezalunisiansznlaAeud1euyueulisnieaini

Mankuld

FUi1 14 msitugUnsaldansegniiusiaaeuiung unisvensearsusslunisindounsegnuinsslnsuruayaredutunisanuseildlunds
indounsegn awwaligunsalauisoviiulalnginuadesuasanaunieninaduusiaanssgnidninndeui

Figure 14 Adjunctive distractor at non-lesion side take a role in forced distribution that reduced the transportation force for skeletal

movement that make distractor working properly under stable condition and reduced stress in bone.

uenanluBesvosusdunisdanszgnuda fiemg
Tunsindeudunszgniduieiidrdnyiiagilifiinainu
muew wardnvaurnaniniafifieUszasd nsilgunsal
Banseqn 2 Ju fsumisiuiiiseslsn axiliarnse
wensaimsiedouiivesnsegnliinitnisligunsalfiuden

Fwfunsdaity Snviadadunisyieduduiedndunsegn

y1nslnsuuaIeiatundouiisouganiuaaiianiaves
gunsalimausly Uszneufunmsiigunsaifivansslasuud
Weusofugunzlvandsuy waznstuiadousunsaltiunis
%%umsgﬂ‘ﬁ'asﬂﬂaﬁaLLuaé’mﬂﬁsQﬂﬁLﬁuﬁﬁuﬁSais v
fheBudulaslidumssutosemnsslnsdiluluthie
sevnsslns wiloutunsdfiléaunsaldnfeiinszgnan

Nuntanaranont et al., 2018 357



1 5 491 4 dl a a 6 1 v
nsshnsans Maillusnuiniinisingunsalanseansiueie
wanvnazidunisyaeLiinusalunisadeudunszanuad

s o v oA A & o o a PR °
gunsalfwimthimiieuduiitiinswaoun Fagiivug

a gy = =y Y o Nay 1a
‘1/1?1‘1/11%1/1511@Lﬁ]ui‘umil,ﬂaau%uﬂixgﬂ miﬁéﬂquﬂUﬂﬁm‘ng\m@

A ... -
‘Inappropriate vector

ca v a & a 4' Aav 1
gunsalfiAuUnd Junsegnerainnisinfeuiniling
UszasAlukuannuasls (yaw) dsagvilranvagluniimes
nsSnwgRaunRINAY (5UN 15)

JUi1 15 Swagunsaliiivguludunddutunissedududaeiitunsygnuingsinsuuaiidundeuiiseugavydee 1 iszas lngagim

Mgunsaliivimsinnsegnenliusslunianieiliomnsauiilnsetou Gegunsaliiduniayvignmuaiiannnisiedeutunsegnly

wangaulumuiianievesgunsal A97II9uAY

Figure 15 Number of distractor will confirm the transportation of skeletal under fulcrum properly. From figure revealed that distractor in

lesion side can caused inappropriate vector of transportation to opposite side, the distractor in non-lesion side will control

direction of transportation according to vector of distractor placement as surgical planning.
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Efficacy of Coconut Oil and 0.12 % Chlorhexidine Mouthrinses in Reduction
of Plaque and Gingivitis: A Two-Week Randomized Clinical Trial
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Abstract

The objective of this study was to compare the clinical effects of coconut-oil and 0.12 % chlorhexidine
(CHX) on the reduction of plaque and gingivitis. Forty healthy undergraduate dental students were randomly allocated
into two groups of 20 participants each: control group (0.12 % CHX) and experimental group (coconut oil). All participants
were instructed to rinse their mouthdaily strictly and consistently for two weeks. Oral examination, plaque index
(P) and gingival bleeding index (GBI) were performed at baseline and on day 14. At the end of the study, satisfaction,
adverse effects and a desire to continue mouthrinse usage were recorded by questionnaires. Thirty-five participants
completed the trial. The results revealed that there were significant reductions in Pl and GBI between baseline and
day 14 in both groups (p=0.001; p<0.001). The mean percentage reductions in Pl and GBI in each group were; 0.12 %
CHX (41.05 % and 33 %, respectively) and coconut oil (29.43 % and 36.35 %, respectively). There was no significant
difference in the percentage reductions in Pl and GBI between the two mouthrinses. Coconut oil had significantly
higher overall satisfaction scores, greater satisfaction scores for taste and fewer side effects (p=0.03, p<0.001, p=0.003,
respectively). However, the numbers of participants who desired to continue using coconut oil were significantly
lower than those who desired to use CHX because the long rinsing duration for coconut oil was an obstacle. Coconut
oil can be considered as an alternative mouthrinse in reducing Pl and GBI in participants with gingivitis because of

its fewer side effects.
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Introduction

Dental plague is the main etiologic factor in
the development of gingivitis." Thus, supragingival
plague control is the mainstay for prevention of gingivitis.”
Chemical mouthrinses are used as an adjunctive agent
for daily oral hygiene regimens, especially in patients
who are unable to consistently maintain adequate
levels of plaque control using mechanical methods
alone.’

Chlorhexidine gluconate (CHX) has been known
as an excellent chemical antimicrobial mouthrinse for
preventing dental plaque and gingival inflammation.*
To a large degree, it can inhibit plaque formation and
has a high substantivity effect.” However, its pronounced
adverse effects are superficial staining of the teeth,
altered taste perception and a bitter, unpleasant taste.”
These affect patient compliance for daily rinsing and
the possibility of using CHX over an extended period of
time. A previous study showed that a 0.2 % CHX mouth
rinse has more side effects than those of 0.12 % CHX;
in contrast it does not seem to be more effective against
plaque and gingivitis.® Therefore, there is a continued
search for a substance with antimicrobial properties
which avoids the side effects of CHX.

“Qil-pulling” or “Oil-swishing” therapy is an
ancient Ayurvedic medicine that has been practiced for
centuries in India and other parts of southern Asia.’ This
technique involves swirling edible oil in the mouth for
10-20 minutes and then spitting it out.® Edible oils used
for oil-pulling’ include sesame oil, olive oil, sunflower
oil, and coconut oil. Coconut oil is a natural product
and commercially available in the local market of
Thailand.

It is becoming increasingly of interest for use
as an alternative mouthrinse though the price of coconut
oil is approximately twice as expensive as that of CHX
mouthrinse (0.5 baht/ml for coconut oil and 0.25 baht/ml
for CHX mouthrinse). Scientific evidence shows that coconut

oil-pulling therapy can reduce oral microorganisms." '

A recent study revealed that there were no significant
differences between coconut oil and 1 % CHX gel (Hex-
igel) after 10 minutes of daily gum massage for three
weeks in the reduction of S. mutans count, Lactobacil-
lus count, plaque scores, and gingival scores.” There has
not been a study that has evaluated the satisfaction of
people using coconut oil or compared the reduction of
dental plaque and gingival bleeding between coconut
oil and CHX mouthrinses. Furthermore, the adverse
reactions of coconut oil are of interest and there are
limited studies on the topic.

Therefore, the objectives of this study were to
clinically evaluate the antiplaque and antigingivitis ef-
fects of coconut oil and also to investigate the adverse
reactions and the satisfaction of people using coconut

oil compared to a 0.12 % CHX mouthrinse.

Materials and methods

This in vivo study was designed as a randomized,
single-blind (observers) study and was approved by the
Human Experimentation Committee of the Faculty of
Dentistry, Chiang Mai University (Document No.26/2558).
Forty participants who were 2™ to 6" year undergraduate
dental students at Chiang Mai University, Thailand met
the selection criteria and were assigned to the study.
The procedures of the study and its potential risks and
benefits were fully explained to all participants. They
were instructed to report if they had adverse effects from
using the mouthrinses. Participants who had allergic
reactions or a burning sensation would have been
referred to an oral medicine specialist. Tooth staining
was subsequently resolved within 15 days by tooth
cleaning. All participants voluntarily participated in the
study and informed consent was obtained from them.
Selection criteria

Medical and dental histories were recorded for
each participant at a pre-screening visit. Inclusion criteria

were: 18-25 years of age, male or female dental students
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with mild to moderate gingivitis associated with dental
plaque®, clinical attachment level <3 mm, a minimum
of 20 natural teeth. Conversely, exclusion criteria were
as follows: participants with systemic diseases, pregnancy
or lactation, having orthodontic or prosthodontic appliances,
using tobacco products, undergoing antibiotic therapy
three months before and during the study, using other
mouthrinses one month before and during the investi-
gation and/or having an allergy to coconut oil, CHX or
any of the ingredients to used in the study treatment.
Procedure

At the beginning of the study, all participants
were interviewed about demographic characteristic,
medical history, dental history and oral hysiene practice.
Oral examinations, including bleeding on probing and
plague index were performed by two experienced
dental examiners at baseline and on day 14. Each
examination was conducted by the same examiner.
Intra-examiner reliability was determined with a kappa
statistic of = 0.75, which indicates satisfactory calibration.

* Bleeding on probing (BOP) was evaluated
at the mesial, distal, buccal and lingual surfaces of all
teeth. The gingival bleeding was recorded as “presence”
or “absence” of bleeding in a period of 10 seconds
after UNC-15 periodontal probe insertion in the gingival
sulcus.” The periodontal probe was inserted into the
gingival sulcus with a force of 25 grams.'* The gingival
bleeding index (GBI) was expressed as the percentage
of all sites examined that bleed on probing."

® Plague index (PI) was assessed on the mesial,
distal, buccal and lingual surfaces of all teeth after
disclosing with an erythrosine solution.” The amount
of plague was assessed and scored from 0 to 3. The
criteria were; 0= No observable plaque; 1= A thin film
of plaque is detected at the gingival margin by running
an explorer across the tooth surfaces; 2= Moderate
accumulation of plaque is detected along the gingival
margin. Plaque is visible clinically; 3= Heavy plaque
accumulation is detected at the gingival margin and in

the interdental spaces. The Pl was calculated by adding

the tooth scores together and dividing by the total
number of teeth examined.

Forty participants were randomly allocated to
one of the two groups according to mouthrinses:

1. Experimental group (n=20): Virgin coconut
oil (Coco Delight®, GPO, Bangkok, Thailand) (lot:
NP580021) was used. Fifteen milliliters of coconut oil
was kept in the mouth and swished for 10 minutes every
night after tooth brushing.

2. Control _group (n=20). 0.12 % CHX mouth
rinse (Manufactured by the Faculty of Dentistry, Chiang
Mai University, Chiang Mai, Thailand) was used. Fifteen
milliliters of CHX was rinsed for one minute twice a day
after meals. If CHX rinsing occurs after toothbrushing,
the volunteers should wait for at least 30 minutes.

All participants received oral hygiene instruction
by a clinician. They were also instructed to brush the
teeth twice a day using the modified Bass technique,
to consistently use the mouthrinses every day for 14
days and to avoid drinking or eating for 30 minutes after
using the oral rinses. Soft nylon toothbrushes (Colgate
slim soft, Colgate-Palmolive, Bangkok, Thailand) and
fluoridated toothpastes (Colgate Total Pro Gum Health,
Colgate-Palmolive) were given to all participants to
exclude the effects of the different toothbrushes and
the compositions of different toothpastes. On day 7,
the subjects were recalled to evaluate any adverse
reactions experienced and their compliance by meas-
uring the residual volume and returning their mouthrinse
bottle. At two weeks of enrollment, the examinations
were repeated by the same researchers who were blind
to the type of mouthrinse being used.

The satisfaction questionnaires

The questionnaire, composed of two parts, was
evaluated and scored on day 14. It was validated and
pretested prior to data collection. The first part included
demographic characteristics, such as age, sex and
educational level. The second part included information
about adverse reactions, overall satisfaction with the

mouthrinses, taste, smell, time of rinsing, and desire to
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continue using the mouthrinses. The overall satisfaction
scores were based on VAS score in the form of a 10-cm
horizontal line on which the participants placed a mark
somewhere along the line at a point that they rated
their overall satisfaction with the mouthrinse received.
The level of satisfaction with taste, smell and duration
of rinsing were evaluated as a simple “satisfied” or
“dissatisfied”. The desire to continue using the mouth
rinses was assessed by answering with “yes (desire)” or

“no (reject)” and describing the reasons. The scope of

Participants
(N=40)

!
) )

CHX group

Coconut oil group

(n=20) (n=20)

l At baseline l

Oral examination, Pl and GBI

A

On day 14
Dropouts (n=2) Dropouts (n=3)
\4 v
CHX group Coconut oil group
(n=18) (n=17)
- Oral examination, Pl and - Oral examination, Pl and
GBI (n=18) GBI (n=17)

- Questionnaires (n=17) - Questionnaires (n=17)

- Oral Examination, Pl and - Questionnaires (n=17)

GBI (n=17)
Figure 1 The scope of the study

Statistical analysis

The percentage reduction of Pl and GBI in the
control and experimental groups were calculated. The
findings were analysed using SPSS 17 software (SPSS
Inc., Chicago, Ilinois, USA). The independent samples
t-test, Mann-Whitney U test and Chi-square test were
used to test the differences in variables between two

independent groups, such as age, sex, education, the

percentage reduction of PI, GBI, and overall satisfactions.
The paired t-test was used to test the significance of
the differences between in variables at baseline and on
day 14 in the same group. Fisher’s Exact test was used
to compare adverse reactions, the satisfaction in taste,
smell and duration of rinsing between the two mouth

rinses. A significance level of p<0.05 was set.

Thirty-five of 40 participants completed the full
two weeks of the study. Two participants in the control
group left the study because of antibiotics taken during
the study period. Three participants in the coconut oil
group were excluded, as two participants discontinued
the use of the oil and one participant took antibiotics
during the study period. The demographic characteristics
of subjects in the study are presented in Table 1. There
were no statistically significant differences at baseline
between the two groups with respect to age, sex or
educational level.

There were no statistically significant differences
in Pl or GBI at baseline between the two groups. The
results revealed a decrease in the Pl and GBI from baseline
to day 14 in both groups. Compared with baseline, there
were statistically significant differences in Pl and GBI with
the two mouthrinses (p=0.001; p<0.001, respectively) as
shown in Table 2. Table 3 presents the mean percentage
reduction in Pl and GBI at two weeks. CHX produced a
Pl reduction of 41.05 % and a GBI reduction of 33 %.
Coconut oil demonstrated a Pl reduction of 29.43 %
and a GBI reduction of 36.35 %. There were no significant
differences in percentage reduction of Pl and GBI between
the two groups (p>0.05).

One participants in the CHX group did not answer
the questionnaires. Therefore, 34 questionnaires were
completed. The overall satisfaction scores of both
groups are shown in Table 4. The mean overall satisfaction
score in the CHX and coconut oil groups were 4.92+2.14
and 6.01+1.91, respectively. The coconut oil group had
a significantly higher score than the CHX group (p=0.03).
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Satisfaction in taste, smell and duration of rinsing are
demonstrated in Table 5. The satisfaction score for taste
was significantly higher in the coconut oil group
(p=<0.001). However, there were no significant differences
in the satisfaction scores for smell or duration of rinsing
between the two groups.

The coconut oil group demonstrated significantly
fewer side effects than the 0.12 % CHX group (p=0.003),
as shown in Table 6. Ten of the 18 participants (52.82 %)
in the 0.12 % CHX group reported adverse reactions.
Furthermore, only one (5.9 %) of the 17 participants in

the coconut oil group had an adverse reaction (numbness

Table 1 Demographic characteristics of subjects in the studly.

of tongue).

The number of participants who desired to
continue using 0.12 % CHX was significantly greater than
that for coconut oil (p=0.039). Eleven of the 18 (64.71 %)
participants desired to continue using 0.12 % CHX.
Whereas, only five of the 17 (29.41 %) participants had
any desire to continue using coconut oil. Moreover, 12
of the 17 (76.5 %) participants in the coconut oil group
preferred not to continue using the mouthrinse. The
main reason was long rinsing duration of coconut oil,

as shown in Table 7.

Groups
Variables p-value
0.12 % CHX Coconut oil
N 18 17
Mean age + SD (years) 223+1.9 22.1+1.8 0.627°
Sex Male (%) 8 (44.4 %) 6 (35.3 %) 0.862°
Female (%) 10 (55.6 %) 11 (64.7 %)
Educational level Pre-clinic (%) 8 (44.4 %) 9 (52.9 %) 0.740°
Clinic (%) 10 (55.6 %) 8(44. 4%)

a=independent samples t-test; b=Chi-square test

Table 2 Mean (+5D) of plaque index (Pl) and gingival bleeding index (GBI) at baseline and two weeks with the two mouthrinses

Pl GBI
Groups N
Baseline 2 weeks p-value Baseline 2 weeks p-value
0.12 % CHX 18 1.05+0.36 0.64+0.34 0.001" 33.29+9.41 23.01+10.64 <0.001”
Coconut oil 17 1.29+0.48 0.90+0.41 0.001” 38.19+6.84 24.44+8.98 <0.001”
p-value 0.113a 0.262a

a=independent samples t-test; b= paired t-test; *p-value < .05

Table 3 Mean (+SD) of the percentage reduction in plaque index (Pl), and gingival bleeding index (GBI) with the two mouthrinses at two weeks

The percentage reduction (%)

Groups N
Pl GBI
0.12 % CHX 18 41.05+26.37 33.00+24.13
Coconut oil 17 29.43+23.25 36.35+18.76
p-value 0.177° 0.599°

a=independent samples t-test
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Table 4 Mean (£5SD) of the overall satisfaction scores of both groups

Groups N The overall satisfaction scores p-value
0.12% CHX 17 4.87 + 2.04
0.03a*
Coconut oil 17 6.51 + 1.99
a=Mann-Whitney U test; *p-value < .05
Table 5 Satisfaction in taste, smell and duration of rinsing
Level of satisfaction
Topics Groups N Satisfied Dissatisfied p-value
n (%) n (%)
Taste 0.12 % CHX 17 3(17.6 %) 14 (82.4 %) <0.001%
Coconut oil 17 15 (88.2 %) 2(11.8 %)
Smell 0.12 % CHX 17 16 (91.1 %) 1 (5.9 %) 0.758°
Coconut oil 17 16 (91.1 %) 1(5.9 %)
Duration of rinsing 0.12 % CHX 17 14 (82.4 %) 3(17.6 %) 0.132°
Coconut oil 17 10 (58.8 %) 7(41.2 %)
a= Fisher’s Exact Test; *p-value < .05
Table 6 Perception of the adverse reactions in both groups
0.12 % CHX Coconut oil
Adverse reactions (n=18) (n=17) p-value
No; n (%) 8 (44.44 %) 16 (94.7 %)
Yes; n (%) 10 (58.82 %) 1(5.9 %) 0.003"
Altered taste perception 4 (22.2 %) 0
Numbness of tongue 4(22.2 %) 1(5.9 %)
Mouth irritation 2 (11.1 %) 0
a= Fisher’s Exact Test; *p-value < .05
Table 7 Reasons to continue or reject using the two mouthrinses
Reasons
Groups N p-value
Desire to continue (n; %) Reject (n; %)
0.12% 17 11 Subjects (64.71 %) 6 Subjects (35.9 %)
CHX 1. Feeling cleansed (9/11; 81.8 %) 1. Bitter taste (6/6; 100 %)
2. Reducing oral malodor (3/11; 20 %) 2. Adverse reactions (4/6; 66.7 %)
3. Easy application (1/11; 9.1 %) 3. Unpleasant smell (2/6; 33.3 %)
0.039"
Coconut oil 17 5 Subjects (29.41 %) 12 Subjects (70.59 %)
1. Feeling cleansed (4/5; 80 %) 1. Long rinsing duration (9/12; 76.5 %)
2. Pleasant scent (3/5; 60 %) 2. Qily taste (2/12; 16.7 %)
3. Reducing oral malodor (3/5; 60 %) 3. Adverse reaction (1/12; 11.8 %)

a= Chi-Square Test; *p-value < .05
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Discussion

Gingival bleeding is the easiest clinical sign of
gingival inflammation to measure, and precedes gingival
redness and swelling."® Moreover, gingival bleeding is
related to histological inflammatory evaluations of the
gingival tissues.'” CHX mouth rinse as an adjunct to daily
tooth brushing can successfully control gingivitis."®
Previous studies have reported no remarked differences
between 0.2 % and 0.12 % CHX mouthrinses in antiplaque

and antigingivitis effectiveness.* "

Therefore, our study chose
0.12 % CHX mouthrinse as a control group and limited
the study period to 14 days to prevent tooth staining
associated with prolonged usage of CHX mouthrinse.

This study was conducted with dental students
who were not submitted to professional mechanical
tooth cleaning or dental prophylaxis at the beginning
of the experiment. Therefore, all participants had gingivitis
at the baseline. This population was chosen because
they have low levels of gingival inflammation and their
compliance can be easily controlled.

The results confirmed that regular and consistent
daily use of coconut oil for 14 days had a beneficial
effect in reducing existing plaque and gingivitis. No significant
difference in the mean percentage reduction of Pl and
GBI was found between the 0.12 % CHX and coconut
oil groups. These findings are consistent with those of
two previous studies. Singla et al.” showed that there
was no significant difference in the percentage reduction
of plaque scores or gingival scores between coconut
oil and 1 % CHX gel (Hexigel) after 10 minutes of daily
gingival massage for three weeks. The median percentage
reduction in plague and gingival index scores with coconut
oil were 55.4 % and 55.3 %, respectively. These values
are greater than the findings of our study. This may
result from their study having been conducted with
participants of low socioeconomic status with poor oral
hygiene and because gingival massage has a beneficial
role in mechanical disruption of the biofilm on the teeth.

Peedikayil et al.”’ evaluated plaque and gingival indices

on days 1, 7, 15 and 30 after coconut oil-pulling in 60
participants aged 16-18 years. A statistically significant
decrease in the plaque and gingival indices was noticed
from day 7 and the scores continued to decrease during
the period of study. However, CHX mouthrinse was not
compared as a control group.

The exact antimicrobial mechanism of the action
of coconut oil is still unclear. The major composition
of coconut oil is a medium chain fatty acid (MCFA).
Some MCFAs, such as lauric acid, capric acid, caprylic
acid and caprioic acid in coconut oil exhibit bacterial
inhibition.”" The body converts lauric acid to monolaurin,
which is a monoglyceride. Monolaurin has the ability to
destroy various gram-positive and gram-negative bacteria.”*
It has been postulated that monolaurin and other
medium chain monosglycerides have the capacity to alter
bacterial walls, penetrate and disrupt cell membranes,
inhibit enzymes involved in energy production and
nutrient transfer, causing bacterial death.” It has been
proposed as a possible mechanism of action of oil-pulling
therapy that the viscosity of the oil can inhibit bacterial
adhesion and plaque coaggregation.” Another possible
mechanism might be the saponification or the soap-making
process that arises as a result of alkaline hydrolysis of
the oil by bicarbonates in saliva. Soaps are good cleansing
agents because they are potent emulsifiers. Emulsification
greatly enhances the surface area of the oil, in consequence
increasing its cleansing action.”

The mean overall satisfaction was significantly
higher in the coconut oil group (p=0.03). This was to be
expected because the advantages of coconut oil are
better taste and fewer side effects. The results showed
88.2 % of the participants in the coconut oil group were
satisfied with the taste and only 5.9 % of the participants in
coconut oil group had an adverse reaction. Furthermore,
there were significant differences in satisfaction with
taste and in adverse reactions between the two mouth

rinses (p=0.03; p=0.003). Even though, there was no
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significant difference in satisfaction with the duration of
rinsing between two groups, the results showed that
41.2 % of the participants in the coconut oil group were
dissatisfied with the duration of rinsing. Moreover, two
participants in the coconut oil group discontinued the
use of the oil because they could not constantly use
the oil for 10 minutes every day. This could indicate
that ten minutes of coconut oil-pulling was a major obstacle.

The adverse effects of coconut oil have not
previously been reported. However, this study showed
that one participant in the coconut oil group perceived
numbness of the tongue. According to a study by Singla
et al’, none of the participants (n=10) using coconut
oil reported any kind of discomfort, burning sensation,
taste alteration, or any other adverse effects after
performing oil sum massage therapy for two weeks, and
most of them wished to continue using it. Moreover,
Peedikayil et al." revealed that a few participants using
0.2 % CHX mouthrinse exhibited mild staining of teeth,
whereas no staining was observed in the participants
performing 30 days of coconut oil-pulling. The occurrence
of tooth staining in our study was recorded during the
dental examination. The data showed that the examiner’s
perception of tooth staining was not pronounced on day
14 in either coconut oil or 0.12 % CHX group.
Furthermore, none of the participants in either group
was aware of this staining. The fact that the participants
using 0.12 % CHX in our study did not exhibit tooth
staining may result from the use of a low concentration
of CHX mouthrinse and short treatment duration. The
results also showed that no one in the coconut oil group
and four participants (22.2 %) in the CHX group had
altered taste perception. One participant (5.9 %) in the
coconut oil group and four participants (22.2 %) in the
CHX group had numbness of tongue. All the participants
with altered taste perception or numbness of the tongue
reported that the symptoms were temporary and the
participants recovered within 15-30 minutes without
any treatments. The literature reveals that a zinc/parotid

protein/salivary glycoprotein complex is important to

maintain normal taste activity.”” CHX interaction with
these components may have caused the transient altered
taste perception.”® Mouth irritation was also reported in
the CHX group. Two participants (11.1 %) had a mild
burning sensation when rinsing with CHX. The oral
examination did not show desquamation, erythema,
edema or any lesions. The participants were willing to
continue using 0.12 % CHX until the end of the study.

Oil-pulling therapy has been reported to induce
lipoid pneurnonia.””* Two case reports have demonstrated
the aspiration of microbe-rich oil during oil pulling therapy
(especially sesame oil-pulling) and resulted in lipoid
pneumonia.”” ** The common symptoms of exogenous
lipoid pneumonia include fever, weight loss, cough, dyspnea,
chest pain and hemoptysis. Approximately 40% of the
patients had no or only mild symptoms.** The radiographic
findings of lipoid pneumonia resemble those of many
other lung diseases. Because of the nonspecific clinical
presentation and radiographic features, the diagnosis is
often missed or delayed.” In mild cases, spontaneous
remission often occurs after discontinuation of the
causative stimuli and symptomatic treatment.” In severe
cases, high-concentration oxygen therapy or mechanical
ventilation is required. Therefore, the oil-pulling therapy
should be avoided for children and the elderly who
could have problems with controlling a swallowing
reflex because of the risk of lipoid pneumonia.

An interesting finding of our study was that the
number of participants who wished to continue using
0.12 9% CHX was significantly greater than that for coconut
oil. This result was in contrast to the overall satisfaction
scores; higher satisfaction scores were found in the
coconut oil group. A factor that should be considered is
the possibility of the participants being psychologically
biased in favor of the treatment. The participants were
dental students who could recognize the bitter taste
of CHX. They had knowledge of, and stronsly believed
in, the clinical efficacy and antimicrobial effect of a CHX
mouthrinse. Therefore, generalizing the results of this

topic is difficult.
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Although the clinical efficacies of coconut oil
are comparable to CHX mouthrinse, coconut oil has
some advantages over CHX because it is a natural prod-
uct that has a pleasant taste and fewer side effects,
such as altered taste perception and tooth staining.
Therefore, coconut oil could be considered as an alter-
native mouth rinse in preventive therapy to maintain
oral hygiene, especially in patients who have a history
of allergy to CHX or need to avoid the side effects of a

CHX mouthrinse.

Conclusions

Under the conditions of this in vivo study, coconut
oil was as effective as 0.12 % CHX mouthrinse in reducing
Pl'and GBI in participants with gingivitis. Therefore, coco-
nut oil can be considered as an alternative mouthrinse
to 0.12 % CHX because there are fewer side effects,
higher satisfaction and better taste. However, the long
rinsing time needed for coconut oil-pulling was an obstacle

and should be improved.
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Effect of Surface Treatments on Microtensile Bond Strength of Bis-acryl Resin
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Abstract

The aim of this study was to investigate the effect of surface treatments on the microtensile bond strength
of bis-acryl resin provisional restoration (ProtempTM4) and self-curing acrylic resin (Unifast™'TRAD). Specimens of
cylindrical bis-acryl resin blocks 10 millimeters in diameter and 5 millimeters in height were prepared and stored
in artificial saliva at 37-degree celsius for 14 days. The specimens were randomly divided into 3 groups (n=20) according
to the types of surface treatments: (I) Sandblast with ALO, 50 micron (2) Single bond universal adhesive (3) Untreated

group. After bis-acryl resin blocks were prepared according to their group of surface treatment, blocks were adhered
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to self-curing acrylic resin and cut into dump-bell shape 1 mm?.Each group was divided into 20 pieces. Microtensile
bond strength test was performed by using a universal testing machine. The data were statistically analysed by
using one-way ANOVA and Tukey HSD at significance level of 0.05. The fractured surfaces were examined under
stereomicroscope to classify the mode of failure and examined surface by scanning electron microscope (SEM). The
study showed that the highest microtensile bond strength was observed in sandblast group with statistically significant
differences of highest average bond strength compared to other groups. The study revealed no statistically significant
differences between untreated group and single universal adhesive group. The modes of failure were primarily of
cohesive type for both bis-acryl resin and self-curing acrylic resin. The study concluded that surface treatment with
sandblast technique on bis-acryl resin prior adhering to self-curing acrylic resin provided the highest microtensile

bond strength, which was significantly higher than other groups.

Keywords: Bis-acryl resin, Self-curing acrylic resin, Microtensile bond strength, Single bond universal adhesive
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Table 1 Temporary product materials under investigation

Product Polymerization method Main components Manufacturer LOT number
UNIFAST™ TRAD Autopolymerized Methylmethacrylate Resin GC America 1404224 (base)
(powder/monomer) 1406042 (monomer)
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Single Bond Universal  One-step bottle MDP Phosphate monomer 3M ESPE 642536

Adhesive Light- cured
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Table 2 Mean microtensile bond strength (MPa) of different surface treatments on bis-acryl composite (Protemp™4) bonding with

self-curing acrylic resin(UNIFASTTMTRAD)

Surface condition on

Microtensile bond strength

Mode of fracture (pieces)

Group
Protemp TM4- UNIFASTTM (Mean+SD) (MPa) cohesive adhesive mix
1 Sandblast 20 60.66 + 7.12 12 3 5
2 Single bond universal adhesive 20 49.12 + 7.79 9 9 2
3 No surface treatment 20 51.55 +5.73 7 9 4
28 21 11
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Figure 3 Bar graph for average mean microtensile bond strength.

The same letter indicate no statistical differences.
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Abstract

The main purpose was to study the effectiveness of audit and feedback on oral health performance in
qualified Well Child Clinic (WCC) with full time dental nurse at Sub-district Health Promoting Hospital. This study
was a double blind randomized controlled trial. The samples consisted of 14 dental nurses who worked at Sub-district
Health Promoting Hospital (7 in control and 7 in intervention groups). Seven hundred and fifty two children and
their guardians were included (372 pairs in control and 380 pairs in intervention groups). The intervention group
received audit and feedback both at group level and confidential individual level. The tailor-made solving problem
plan was developed after feedback. The dental nurses’ performance evaluated by chart auditing for the coverage
and the accuracy of caries risk assessment. The outcome evaluation was oral health care behavior of guardians and
oral cleanliness. Structure questionnaire interviewing among guardians was used for oral health care behavior.
Dental examination was conducted for oral cleanliness. The evaluation was implemented two times; at baseline
and 6 months after intervention. The mean ages at baseline of children among control and intervention groups
were 22.4+7.8 and 20.8+6.6 months, respectively. At 6 months after intervention, the number of existing children
were 642 (85.4 %) with mean age 27.5+7.1 months and 26.8+6.4 months among control and intervention groups,
respectively. There were statistically significance between both groups in the coverage and the accuracy of caries
risk assessment by dental nurses, oral health care behavior and oral cleanliness of guardian and their children. In
conclusion, audit and feedback improved the dental nurses’ performance, parental oral health care behavior and

children oral cleanliness.

Keywords: Audit and feedback, Caries risk assessment, Parental oral health care behavior, Dental nurse, Randomized

controlled trial
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Table 1 Percentage of coverage in children who received assessments for well child clinic activity by dental nurse

Pre intervention

Post intervention

control intervention

Mode [range] = Mode [range]

control

Mode [range]

intervention

Mode [range]

Breastfeeding 0 [0-30.4] 0 [0-77.3] 0 [0-37.0] 100 [96.1-100.0]
Unsweetened milk feeding 0 [0-50.0] 0 [0-80.3] 0 [0-37.0] 100 [96.1-100.0]
Sweetened milk feeding 0 [0-30.4] 0 [0-81.8] 0 [0-37.0] 100 [96.1-100.0]
Late night milk feeding 0 [0-41.2] 0 [0-100.0] 0 [0-59.6] 100 [96.1-100.0]
Bottle feeding 0 [0-41.2] 0 [0-81.8] 0 [0-59.6] 100 [96.1-100.0]
A sleep bottle feeding 0 [0-30.4] 0 [0-83.3] 0 [0-37.0] 100 [96.1-100.0]
Sweetened beverages added in to milk bottle-feeding 0 [0-30.4] 0 [0-83.3] 0 [0-37.0] 100 [96.1-100.0]
Flour/sugar consumption > 2times/day 0 [0-47.1] 0 [0-83.3] 0 [0-38.6] 100 [96.1-100.0]
Daily vegs/fruit consumption 0 [0-50.0] 0 [0-0] 0 [0-40.4] 100 [96.1-100.0]
Shared spoon eating 0 [0-47.1] 0 [0-0] 0 [0-45.6] 100 [96.1-100.0]
Tooth brushing by child 0 [0-47.1] 0[0-1.5] 0 [0-43.9] 100 [96.1-100.0]
Tooth brushing by parents 0 [0-50.0] 0 [0-81.8] 0 [0-43.9] 100 [96.1-100.0]
Usage of fluoride toothpaste 0 [0-50.0] 0 [0-0] 0 [0-64.9] 100 [96.1-100.0]
Pl examination 0 [0-50.0] 0 [0-81.3] 0 [0-64.9] 100 [96.1-100.0]
White lesion examination 0 [0-50.0] 0 [0-0] 0 [0-50.9] 100 [96.1-100.0]
Teeth examination 59.2* [0-100.0] 100 [46.0-100.0] 100 [0-100.0] 100 [96.1-100.0]
Enamel defect 0 [0-50.0] 0 [0.0] 0 [0-49.1] 100 [96.1-100.0]
Other tooth defect 0 [0-50.0] 0 [0.0] 0 [0-49.1] 100 [96.1-100.0]
Accuracy of caries risk assessment 0% 0% 0% 100 %

= 329, intervention = 350)
= 372, intervention = 380)

Chart audiit 1 = pre intervention (n = 679 children, control
Chart audiit 2 = post intervention (n = 752 children, control

* mean
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Table 2 General characteristics of child and care takers among intervention and control groups

Pre intervention [n=752]

Post intervention [n=642]

control Intervention control Intervention
[n=372] [n=380] prvalue [n=328] [n=314] prvalue
Gender of children
Male 190 [51.1] 195 [51.3] 0.947 160 [48.8] 156 [49.7] 0.819
female 182 [49.8] 185 [48.7] 168 [51.2] 158 [50.3]
Mean age of 22.4+7.8 20.8+6.6 0.010% 27.5+7.1 26.8+6.4 0.300
children (months)
Gender of parents
Male 27 [7.3] 21 [5.5] 0.331 31[9.5] 30 [9.6] 0.965
Female 3451[92.7] 359 [94.5] 297 [90.5] 284 [90.4]
Religion
Muslim 149 [40.1] 278 [73.2] <0.001* 130 [39.6] 230 [73.2] <0.001*
Buddhist/other 223 [59.9] 102 [26.8] 198 [60.4] 84 [26.8]
Relationship
Parents 277 [74.5] 256 [67.4] 0.032* 241 [73.5] 230 [68.2] 0.138
Close relatives 95 [25.5] 124 [32.6] 87 [26.5] 100 [31.8]
Occupation
Housewife 167 [44.9] 214 [56.3] <0.001* 159 [48.5] 166 [52.9] 0.159
Employee 135 [36.3] 80 [21.1] 106 [32.3] 80 [25.4]
Business owner 70 [18.8] 86 [22.6] 63 [19.2] 68 [21.7]
Education
Primary school 115 [30.9] 128 [33.7] 0.293 101 [30.8] 102 [32.5] 0.775
Secondary school 190 [51.1] 199 [52.4] 175 [53.4] 168 [53.5]
Bachelor degree or over 67 [18.0] 53 [13.9] 52 [15.8] 44 114.0]
Income / month
<15,000 Baht 178 [47.8] 238 [62.6] <0.001* 180 [54.9] 176 [56.1] 0.765
>15,000 Baht 194 [52.2] 142 [37.4] 148 [45.1] 138 [43.9]
Giving childbirth exp.
Never 93 [25.0] 64 [16.8] 0.006* 68 [20.7] 51[16.2] 0.143
Once or More 279 [75.0] 316 [83.2] 260 [79.3] 263 [83.8]
Marital status
Single/divorce 44 [11.8] 23 [6.1] 0.005* 43 [13.1] 22 [7.0] 0.011*
Married 328 [88.2] 357 [93.9] 285 [86.9] 291 [93.0]

* statistical significance p-value < 0.05
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Table 3 oral health care behavior for children at pre and post intervention among intervention and control groups

Pre intervention [n=642] Post intervention [n=642]
control intervention control intervention
[n=328] [n=314] p-value [n=328] [n=314] p-value
Frequency of dental cleaning
<1 time/day 127 [38.7] 124 [39.5] 0.841 138 [42.1] 77 [24.5] <0.001%***
>2 times/day 201 [61.3] 190 [60.5] 190 [57.9] 237 [75.5]
Toothbrush usage*
No 17 [5.3] 16 [5.6] 0.910 19 [5.9] 7[2.2] 0.021%***
Yes 301 [94.7] 272 [94.4] 305 [94.1] 305 [97.8]
Fluoride toothpaste usage *
No 71 [22.3] 44 [15.3] 0.027%*** 23[7.1] 11 [3.5] 0.045%***
Yes 247 [77.7] 244 [84.7] 301 [92.9] 301 [96.5]
gauze strip*
No 278 [87.4] 223 [77.4] 0.001**** 320 [98.8] 305 [97.8] 0.329
Yes 40 [12.6] 65 [22.6] 41.2] 7[2.2]
Amount of toothpaste**
Inappropriate 98 [38.7] 55 [22.7] <0.001 **** 171 [55.5] 113 [37.3] <0.001****
Appropriate 155 [61.3] 187 [77.3] 137 [44.5] 190 [62.7]
Level of PI***
Low 178 [57.2] 149 [53.0] 0.304 110 [35.0] 247 [81.5] <0.007****
High 133 [42.8] 132 [47.0] 204 [65.0] 56 [18.5]
Mean of PI 1.1+0.9 1.1+0.8 0.467 1.6+0.8 0.5+0.7 <0.001%***

* number of care takers at pre-intervention= 604 (control= 318, intervention= 288) number of care takers at post-intervention= 636 (control= 324,
intervention= 312)
** number of care takers at pre-intervention= 495 (control= 253, intervention= 242) number of care takers at pre-intervention= 611 (control= 308,
intervention= 303)
*** number of children at pre-intervention= 592 (control= 311, intervention= 281) number of children at post-intervention= 617 (control= 314,
intervention= 303)

**** statistical significance p-value < 0.05
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Table 4 Dietary behavior of children at pre and post intervention among intervention and control groups

Pre intervention [n=642] Post intervention [n=642]
control intervention control intervention
[n=328] [n=314] p-value [n=328] [n=314] p-value
breast-feeding
No 264 [80.5] 237 [75.5] 0.125 280 [85.4] 262 [83.4] 0.501
Yes 64 [19.5] 77 [24.5] 48 [14.6] 52 [16.6]
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Pre intervention [n=642] Post intervention [n=642]

control intervention control intervention
[n=328] [n=314] pvalue [n=328] [n=314] pvalue
bottle-feeding
No 264 [80.5] 237 [75.5] 0.125 280 [85.4] 262 [83.4] 0.501
Yes 64 [19.5] 77 [24.5] 48 [14.6] 52 [16.6]
bottle-feeding
No 73 [22.3] 69 [22.0] 0.932 72 [22.0] 72 [22.9] 0.766
Yes 255 [77.7] 245 [78.0] 256 [78.0] 242 [77.1]
UHT milk
No 109 [33.2] 88 [28.0] 0.153 93 [28.4] 68 [21.7] 0.050
Yes 219 166.8] 226 [72.0] 235 [71.6] 246 [78.3]
sweetened beverage’s bottle or feeding sweetened UHT milk
No 81 [24.7] 101 [32.2] 0.036* 107 [32.6] 200 [63.7] <0.001*
Yes 247 [75.3] 213 [67.8] 221 [67.4] 114 [36.3]
Frequency of sugar and food consumption
Inappropriate 183 [55.8] 149 [47.5] 0.035* 195 [59.5] 115 [36.6] <0.001*
Appropriate 145 [44.2] 165 [52.5] 133 [40.5] 199 [63.4]
* statistical significance p-value < 0.05
15299 5 MsFeuuamginssunevainismaaadlungunaaeiussngunIURY
Table 5 Behavior change at after intervention among intervention and control groups
control [n=328] intervention [n=314]
Frequency of dental cleaning >2 times/day -3.4 15
Toothbrush usage -0.6 3.4
Fluoride toothpaste usage 15.2 11.8
Appropriate amount of toothpaste -16.8 -14.6
Low level of PI -22.2 28.5
No sweetened beverage’s bottle or feeding sweetened UHT milk 79 31.5
Appropriate frequency of sugar and food consumption -3.7 10.9
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Abstract

This study intended to determine the differences of space analysis in four groups each with a different
level of crowding severity using digital models of impressions and compared with the plaster models. One hundred
and twenty upper and lower plaster models were divided into four groups according to the crowding severity: group
1, no crowding; group 2, lack of space less than 2 mm; group 3, lack of space 2-4 mm; and group 4, more than 4
mm. These models were converted to digital models by impression scanning using the 3Shape R700™ scanner.
Tooth size and segmental arch length measurement were performed on the plaster models using a digital caliper
with a scale precision of 0.01 mm and digital models using the 3Shape OrthoAnalyzer™ software. Space discrepancy
of each study model was calculated. Independent t-test and Wilcoxon rank-sum test were used to compare sum
of tooth size, segmental arch length, and space discrepancy. No statistically significant differences were found between
the plaster and digital models for sum of tooth size, segmental arch length or space discrepancy measurement in
any group of crowding. The use of digital models obtained from the 3Shape R700™ scanner appears to be acceptable

in tooth size, segmental arch length, and space discrepancy measurements.
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Introduction

Digital equipment and analyzing programs have Digital study models can be derived from direct scanning
been introduced in orthodontics. For proper orthodontic of a plaster model, impression scanning, intraoral scanning,
treatment plans, digital study models combined with and cone-beam computerized tomography (CBCT)."”
different programs have become widely accepted. These digital models and analyzing programs can provide
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all of the data which can be achieved from a plaster
study cast. Moreover, model analysis such as Bolton’s
analysis or space analysis can also be easily obtained
from these new technologies.

Digital models were introduced in 1999 by
OrthoCAD™** (Cadent, Carlstadt, NJ, USA) and in 2001
by emodels®®’ (GeoDigm, Chanhassen, MN, USA) which
generated the digital model by destructive scanning and
laser-based scanning, respectively. Moreover, CBCT and
3D model desktop scanner were also developed and
they are commonly used to create digital models.” Due
to the advanced development of the three-dimensional
scanner and analyzing software, many studies tried to
prove whether the measurements directly from a study
model or manual method were different from the digital
method. Previous studies and systematic reviews reported
accuracy and reliability of the digital models made by
the systems acquired from plaster models or impressions.
Most of the research gave the idea that digital measurement
can be used effectively in orthodontics.">*""

Space analysis is one of the significant procedures
in orthodontic treatment planning, especially in crowding
problems. This analysis consists of measurements of
segmental arch length and sum of tooth width. An
accurate space analysis enhances proper treatment
planning on whether extraction or arch expansion can
be performed. Specifically, in moderate crowding cases,
the precise evaluation of space discrepancy is essential since
these are borderline cases for a decision of extraction
or non-extraction.

Even though there are reports regarding many
aspects of digital models, few studies have shown the
differences of space analysis between digital and manual
methods. Leifert studied space analysis measurements
made on digital models from plaster dental casts.”” A
statistically significant difference in the space analysis
on the maxillary models was found in that study. However,
it was concluded that digital models could be used for
space analysis compared with manual method. Redlich

evaluated the accuracy of space analysis on digital

models obtained from plaster casts compared with
plaster models divided into groups according to the
level of crowding severity.”” The results showed that
the measurements from digital models did not differ
from the manual measurements on plaster models
except in cases of severe crowding.”” However, no study
has evaluated the space analysis based on severity of
crowding carried out on plaster models compared with
digital models produced from impression scanning with
the 3Shape R700™ scanner (3-Shape™, Copenhagen,
Denmark). The advantage of impression scanning is the
avoidance of pouring stone to create a plaster cast. This
advantage can save cost and time. Therefore, the purpose
of this study was to evaluate the differences of space
analysis in four groups with different crowding severity
between two methods of measurement: digital models

obtained by impression scanning and plaster models.

Materials and Methods

The research protocol was approved by the
Research Ethics Committee, Faculty of Dentistry, Prince
of Songkla University (EC5904-13-P-LR).

Study design, samples, and sampling methods

This study was a cross-sectional experimental
study using the purposive sampling method. The sample
consisted of 120 maxillary and mandibular pre-treatment
plaster models derived from orthodontic patients. The
sample size was calculated from a previous study.”” A
sample size of 11 pairs of study models was required
per group to obtain a statistical power of 95 %. The
inclusion criteria of the sample were study models with
fully erupted permanent dentition from first molar to
first molar, no missing teeth, no supernumerary teeth,
no abnormal tooth morphology, no attrition or large
restoration that may affect the tooth mesio-distal width,
no voids or beads, and no fractures or cracking of plaster
models. All samples were divided equally into four
groups according to crowding severity determined by
one specialized orthodontist. Group 1 was no crowding

(with or without spacing). Group 2 was mild crowding
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(estimated space discrepancy <2 mm). Group 3 was
moderate crowding (estimated space discrepancy 2-4
mm). Group 4 was severe crowding (estimated space
discrepancy >4 mm).
Digital model production

The 120 plaster models were converted into
digital models using impression scanning by the 3Shape
R700™ scanner. Alginate impressions were taken from
each plaster model and impressions were made. Only
one brand of alginate (Alginoplast; Heraeus-Kulzer,
Hanau, Germany) was use in this study and it was mixed
strictly following the instructions of the manufacturer.
Then, all impressions were immediately scanned into
digital models with ScanltOrtholmpression™ software.
Measurements

The measurements were performed on plaster
models with a digital caliper (573-721 Absolute, Mitu-
toyo Corporation, Tokyo, Japan) with a scale precision
of 0.01 mm. Tooth size was measured from the mesial
contact point to distal contact point parallel to the

occlusal plane which is the greatest mesio-distal width

Figure 1

of each tooth. Arch length was measured as segmental
arch length which was divided into four segments. Right
and left posterior segments were measured from the
mesial contact point of the first molar to the mesial
contact point of the canine, and the right and left an-
terior segments were measured from the mesial contact
point of the canine to the midline (Fig. 1). Digital mod-
els were analyzed using the 3Shape OrthoAnalyzer™
software to the nearest 0.01 mm for the tooth size and
segmental arch length measurement, which was similar
to the measurement made on plaster models. Tooth
size measurement from the digital model was carried
out by plotting the greatest mesio-distal width of each
tooth starting from the right second premolar to the left
second premolar, and arch length was measured as the
segmental arch length (Fig. 2). Space analysis for each
study model was calculated as the discrepancy between
the space required (sum of tooth width from right second

premolar to left second premolar) and the space avail-

able (sum of the four arch length segments).

Figure 2 Measurements of tooth size and segmental arch length made on digital model OrthoAnalyzer™ software.
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Error of the method

All measurements on the digital and plaster
models were carried out by a single examiner trained
and standardized by a specialized orthodontist in the
use of both measuring methods. Internal reliability was
performed on 10 randomly selected digital models and 10
randomly selected plaster models on which measurements
were made separately 2 times with an interval of 2
weeks. An intraclass correlation coefficient (ICC) was
calculated to evaluate the intra-observer reliability of
measurement on the plaster and digital models and the
measurement errors were evaluated using Dahlberg’s

formula.*

Statistical Analysis

IBM SPSS Statistics version 21 (SPSS Inc., Chicago,
Ilinois, USA) was used for the statistical analyses. The
Shapiro-Wilk test was used to test for normality. Means
and standard deviations of sum of tooth size, segmental
arch length, and space discrepancy for plaster and
digital models were calculated separately. Independent
t-test or Wilcoxon rank-sum test was applied to determine
whether the measurements on plaster and digital models

had equal means for sum of tooth size, segmental arch

length, and space discrepancy measurements. The

level of statistical significance was set at p<0.05.

The intra-examiner reliability of tooth size and
segmental arch length measurements from repeated
measurements were analyzed. The data showed that
all measurements carried out using the two methods
were highly correlated with ICC values more than 0.90
and measurement errors less than 0.50 mm.

Most of the data measurements by these two
methods were normally distributed, except space
discrepancy in mandibular moderate crowding. All
measurements from the digital models were larger than
the measurements from the manual method. However,
a comparison of the means of the measurements from
the plaster and digital models using the independent
t-test and Wilcoxon rank-sum test showed no statistically
significant differences in the measurements for the sum
of tooth size and segmental arch length in any group
(p>0.05) (Tables 1 and 2). According to the space analysis,
it also showed that the space discrepancies were not
statistically significantly different between the plaster

and digital model measurements (Table 3).

Table 1 Comparison of tooth size measurements between manual measurement from plaster model and digital measurement

from impression scanning.

Maxillary arch Mandibular arch
Degree of Manual Digital Mean Manual Digital Mean
crowding measurement measurement Difference p value Mmeasurement measurement Difference  p value

(mean+SD) (mean+SD) (mm) (mean+SD) (mean+SD) (mm)
None 75.00+3.47 75.30+3.53 -0.30 0.814 64.19+3.51 65.03+3.61 -0.84 0.525
Mild 75.86+2.64 76.08+2.64 -0.22 0.824 65.88+2.32 66.74+2.76 -0.85 0.369
Moderate 78.48+4.63 78.84+4.26 -0.36 0.828 66.74+2.68 66.80+3.01 -0.06 0.952
Severe 80.67+3.55 80.60+3.78 0.07 0.957 69.25+3.06 69.09+3.04 0.16 0.890

*Significance at o level p<0.05; NS, Not significant, p>0.05
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Table 2 Comparison of sesmental arch length measurement between manual measurement from plaster model and digital

measurement from impression scanning.

Maxillary arch

Mandibular arch

Degree of Manual Digital Mean Manual Digital Mean
crowding measurement  measurement Difference pvalue measurement measurement Difference  p value
(mean+SD) (mean+SD) (mm) (mean+SD) (mean+SD) (mm)
None 76.86+4.12 77.36+3.93 -0.50 0.734 66.61+3.28 67.51+3.34 -0.89 0.466
Mild 74.95+2.65 75.38+2.46 -0.44 0.644 64.69+2.19 65.63+2.40 -0.94 0.272
Moderate 75.22+4.43 75.71+4.28 -0.49 0.761 63.84+3.01 64.40+3.19 -0.55 0.629
Severe 73.58+3.24 73.71+2.89 -0.13 0.907 62.47+4.14 63.17+4.06 -0.70 0.645

*Sienificance at o level p<0.05; NS, Not significant, p>0.05

Table 3 Comparison of space discrepancy between manual measurement from plaster model and digital measurement from

impression scanning.

Maxillary arch Mandibular arch
Degree of Manual Digital Mean Manual Digital Mean
crowding measurement  measurement Difference pvalue measurement measurement Difference  p value
(mean+SD) (mean%SD) (mm) (mean+SD) (mean%SD) (mm)
None 1.86+2.02 2.06+2.22 -0.20 0.798 2.42+2.17 2.48+2.79 -0.06 0.820
Mild -0.91+0.54 -0.70+£1.22 -0.22 0.529 -1.19+0.62 -1.10+£0.76 -0.09 0.729
Moderate -3.26+0.56 -3.13+0.65 -0.13 0.553 -2.90+0.77 -2.41+0.67 -0.50 0.074
Severe -7.10+2.78 -6.89+3.03 -0.20 0.848 -6.78+1.91 -5.93+2.04 -0.85 0.247

*Significance at o level p<0.05; NS, Not significant, p>0.05

Discussion

With the significant advances in technology,
computer technology is being increasingly applied in
dentistry. Nevertheless, when new equipment of digital
models are released for orthodontic diagnosis, treatment
planning or research purposes, an assessment of the
accuracy and reliability of measurement needs to be
determined.? The objective of this study was to identify
whether space analysis from impression scanning can
replace the analysis from the traditional method. The
outcome of the study can be applied in a clinical setting
by scanning the impression taken from a patient’s mouth.

Error in the measurements in both plaster and
digital models may occur from many factors including
different points of identification, differences in the

measurement tools, and the examiner’s experience. To

reduce measurement errors in this study, the measurements
were carried out by a single examiner to avoid interobserver
error. The examiner was trained and standardized by a
professional orthodontist to minimize the random error.
From intra-examiner reliability testing, tooth size and
segmental arch length measurements showed high
reliability and low measurement error with ICC values
more than 0.9 and measurement errors less than 0.5
mm. This study created digital models by impression
scanning with a three-dimensional scanner. Errors and
problems of digital model production may occur in
many processes, such as (1) the risk of dimensional
deformation caused by moisture absorption or moisture loss
from the impression material, (2) permanent deformation of

the impression material can occur when there are deep
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undercuts, (3) the time between taking the impression
and the time of scanning to a digital model, and (4)
impression material may not completely imprint all
proximal contact areas, especially in crowding areas.””
All of these factors may affect the dimensions of the
digital model and the precision of point identification.
However, this study was designed to minimize the error
by scanning the impression immediately after it was set.
All procedures were done by one investigator who
strictly followed the instructions of the manufacturers.
The results showed no statistically significant differences
of sum tooth size, segmental arch length or space
discrepancy measurement between the measurements
performed on digital models and plaster models.

Lemos et al.’® evaluated the reliability of linear
measurements performed on plaster models compared
with three-dimensional digital models obtained with a
R700 scanner, which was the same scanner model used
in the current study. No statistically significant differences
between any linear measurements obtained directly on
the plaster models versus the digital models were found
in this study. The authors concluded that the digital
models obtained from the 3Shape R700 scanner are
reliable and can be considered an alternative to cast
models for performing measurements and analysis in
orthodontic practice. This study also found no statistically
significant differences in the space analysis on either
the maxillary or mandibular models, which were in
accord with the study conducted by Lemos et al.16 The
results of this study were similar to those of Wiranto
who compared the measurements on plaster models
with digital models obtained from CBCT scanning, alginate
impression, and intraoral scanning.’”

However, the results of this study were in
contrast to those reported by Leifert.'” He found a
statistically significant difference in the space analysis on
the maxillary models. The factor that possibly affected
the results was the different arch length measurement
technique. This present study used the segmental arch

technique to measure the arch length instead of the

circumferential technique. A large deviation from the
circumferential technique can happen due to individual
determination and low reproducibility."’

One of the factors that can influence identification
of landmarks and affect the accuracy and reliability of
the measurements is a significant amount of crowding.
Measurements on models with moderate to severe
crowding have limitations because it is difficult to identify
the actual contact point of the teeth, especially in rotated
or impacted teeth and also some teeth may have a
large contact area which produces large variations in
the measurements. Therefore, the access of manual
instruments can be restricted by malalighment of teeth
and tooth contact areas. However, the results of this
study showed that the space discrepancy measurement
of both plaster and digital models differed in the range
of 0.06-0.85 mm which was not different in any of the
groups based on severity of crowding. This result disagreed
with a study by Redlich et al.”> who found statistically
significant differences between the measurements obtained
from the plaster and digital models and that the differences
of space discrepancy were large (1.19-3.00 mm) in severely
crowded teeth. The results from Redlich showed significantly
less crowding using the measurements from the digital
models which consequently influenced the treatment
plan. However, the differences in space discrepancy
measured in severe crowding of teeth in the present
study were small (0.41-1.15 mm). Differences between
the 3D scanner system and the analyzing software
functions may influence the measurements. The use of
3Shape OrthoAnalyzer™ software in this study has
advantages such as the ability to magnify and rotate
the diigital model to identify the landmarks of measurement
without changing their dimensions, as well as excellent
resolution obtained with this type of software. Steven*
advocated that measurements on digital models were
more valid than plaster models and reported that various
malocclusions were obstacles to placing the caliper for
measurements which affected the definite measurement

points. However, digital models allowed for identifica-
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tion of the measurement points by clicking the mouse
point on the digital model.

Thus, as long as digital models are used carefully,
it would be sensible to consider that the measurements
on a digital model are more valid than those made on
plaster models with calipers. However, the most recent
innovation is the direct creation of a digital model by
intraoral scanning of the patient’s mouth. This system
provides many advantages, especially the avoidance of
making an impression, and it is convenient. Many studies
showed that intraoral scanning has acceptable accuracy
and reliability and can be an alternative diagnostic tool
for clinical application. However, this system has some
limitations due to intraoral conditions such as patient
movement, saliva, and limited intraoral space which
result in inaccurate scanning.®*

Many studies proved that a digital model from
either model scanning or impression scanning can be a
substitute for plaster models for all measurements and
analysis in an orthodontic diagnosis. However, the skill
of the operator in utilizing these new technologies is an

important factor.

Conclusion

The use of digital models for a clinical diagnosis
is sufficiently accurate for tooth size, segmental arch
length measurement, and space discrepancy measurement
in all groups of various degrees of tooth crowding.
Nevertheless, more investigations should be undertaken
to discover whether they are suitable for the clinical

situation and result in similar treatment outcomes.
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Voids of Bulk-fill Resin Composite Restoration in Class Il Cavity
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Abstract

The aim of this study was to evaluate voids formation in Class Il cavity restored with different placement
methods of bulk-fill resin composites using micro-computed tomography (micro-CT). Standardized Class Il cavities
were prepared in 40 extracted human premolars which were divided into 4 groups. Groupl: one bulk placement
with syringe type; Group2: incremental placement with syringe type; Group3: one bulk placement with injection
capsule type; Group4: one bulk placement with injection SonicFill Handpiece type. Percent of voids (% Void) in
restored cavity was evaluated with micro-CT after storage in 100 % relative humidity at 37 degrees Celsius for 24
hours. Statistical analysis was done using One-way ANOVA and Tukey post hoc test at confidential level of 95 %.
Results: Percent of voids in group 2 (1.62 %) was significant higher (p = 0.05) than the other groups (0.49 %, 0.33 %
and 0.21 %, respectively). Conclusion: Incremental placement created the highest voids when restore Class Il cavity

with bulk-fill resin composite.
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Figure 5 Cross-sectional imaging of group 1. A) Cross-sectional imaging from sample with lowest %Voids in the group B) Cross-sectional

imaging from sample with average %Voids in the group C) Cross-sectional imaging from sample with highest %Voids in the group.
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Figure 6 Cross-sectional imaging of g¢roup 3. A) Cross-sectional imaging from sample with lowest %Voids in the group B)

Cross-sectional imaging from sample with average %\Voids in the group C) Cross-sectional imaging from sample with highest %Voids

in the group.

406 J DENT ASSOC THAI VOL.68 NO.4 OCTOBER - DECEMBER 2018



LI

JUR 7 #1060 MFAY9YeINauT 4 A) DIMEAYINDINTUA 108197k AYeI 1R TIgAYeINgH  B) NINFAYININTUA 017NN
Sogazvesresinlnaaade  C) nmAnYINeINTUT 108 197IANYEIINNINTIgAYEINGY

Figure 7 Cross-sectional imaging of group 4. A) Cross-sectional imaging from sample with lowest %Voids in the group B) Cross-sectional

imaging from sample with average %\Voids in the group C) Cross-sectional imaging from sample with highest %Voids in the group.
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Figure 8 Cross-sectional imaging of eroup 2. A) Cross-sectional imaging from sample with lowest %\Voids in the group B) Cross-sectional

imaging from sample with average %\Voids in the group C) Cross-sectional imaging from sample with highest %Voids in the group.
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Figure 9 Three-dimensional imaging of voids for different groups.
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Effect of Corticotomy Patterns on the Center of Resistance Location of the
Upper Six Anterior Teeth During En Masse Retraction: Finite Element Analysis
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Abstract

To determine the center of resistance location of six maxillary anterior teeth during en masse retraction
after combination with different corticotomy patterns. Five finite element models were constructed from CBCT.
Standard brackets were passively positioned on maxillary anterior teeth at the center in mesiodistal dimension and
3 mm vertically from the cusp tip. The power arm was set mesial to the canine bracket and the mini-implant was
placed between the upper second premolar and the first molar. Five decorticated bone patterns were created, the
patterns started at 1 mm above the crest of the alveolar bone of the upper first premolar to central incisor areas. The
upper anterior teeth were retracted from the power arm to the mini-implant. The center of the resistance location
was determined by varying the force locations parallel to the occlusal plane until bodily movement of the upper
anterior teeth was obtained. The center of resistance in all models was located at the same 10.8 mm distance
apically from the middle of the bracket slot in the mesiodistal dimension or 13.8 mm apically from the incisal edge.
Different corticotomy patterns did not change the center of resistance location of the upper anterior teeth in en

masse retraction.
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Introduction

Speedy orthodontic treatment aids in the considered to achieve those goals.
preservation of periodontal tissue. To increase the rate of Corticotomy with orthodontic movement can
tooth movement, various methods' have been developed. accelerate tooth movement by delineated bone block,
Mechanical, chemical, and surgical methods are usually reduced resistance of the cortical bone and increased
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bone turnover from surgical trauma can change the
bone properties which results in a localized decrease
in the bone density. Consequently, the rate of orthodontic
tooth movement can increase.”” The pattemns for alve-
olar decortication varies, such as vertical cuts or dot-
shaped decortication or a combination of vertical cuts
and dot-shaped decortication.’ The upper incisal move-
ment patterns in patients with corticotomy and without
corticotomy are similar but the upper incisal inclinations
after retraction were different.’

En masse retraction is the retraction of all six
anterior teeth which is usually used in orthodontic
treatment because en masse retraction does not create
unaesthetic spaces at the front of canine during retraction.
A retraction force that passes through the center of
resistance that causes pure translation of the anterior
teeth would be a benefit in reducing the treatment time
in the finishing phase.®

In order to specify the position and direction
of the force exerted, the most significant factor is to
locate the position of the center of resistance. This position
depends upon various analytical techniques, for instance,
laser reflection, human autopsy, photoelastic, and finite
element analysis.”"™

Finite element analysis is a mathematical
method that can be used to analyze structural stress
and strain and to solve biomechanical problems. This
technique has proved to be a powerful tool to study
orthodontic tooth treatment."' Finite element analysis
is used to specify the location of the center of resistance
of teeth by analyzing teeth displacement.

Furthermore, the location of the center of
resistance relates to periodontal support.”” Corticotomy
affects the change in bone properties such as bone
density” that may alter the position of the center of
resistance. However, the effect of corticotomy patterns
on the location of the center of resistance of the upper
anterior teeth is still unknown. The aim of this study

was to determine the position of the center of resistance

of six upper anterior teeth combined with different

corticotomy patterns.

Material and Methods

Five finite element models were constructed
from a data set of maxillary full arch via cone-beam
computed tomography (CBCT) scan (3D Accuitomo, J.
Morita MFG. Corp., Kyoto, Japan). The 3D data set had
a voxel dimension of FOV 170x120. The CBCT data
provided average tooth and root length™ and normal
surrounding alveolar bone. These data can be used to
generalise the subjects.

The finite element model was developed using
ITK-Snap software' by using data from the CBCT scan
(this study was approved by the ethics committee of
Faculty of Dentistry, University). The thickness of the
periodontal ligament was constructed to be uniform
over all of the roots at 0.25 mm."® The maxilla and teeth
were constructed from the CBCT scan file with an aver-
age cortical bone thickness of 0.5 mm."" Standard brackets
with a 0.022x0.028-inch slot were placed passively in all
the anterior teeth and set at the center of the buccal
surface in mesiodistal dimension. The vertical distance
from the cusp tip to the bracket slot was 3 mm. A stainless
steel segmented archwire, which was the same size
as the bracket slot, was inserted in the upper anterior teeth.

The mini-implant was set at 1 mm apical from
the alveolar crest between the second premolars and
the first molars. The power arm was bonded to the
archwire at mesial of the canine brackets and the height
of the power arm varied from 8 to 14 mm at 0.2 mm
intervals. The level of the mini-implant at 1 mm from
the alveolar crest is equal to 8 mm of the power arm
length. The power arm length and position of the mi-
ni-implant were changed together to keep the force
parallel to the occlusal plane with a 0.2 mm interval
beginning at 1 mm from the alveolar crest level of the
upper second premolar and upper first molar to apical

root position. The coefficient of friction between the
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bracket slots and archwire was set to be 0.2."°
Only half of the model was fabricated based
on the assumption that the opposite sides were exactly the

same and the prescription of symmetry boundary conditions

Table 1 Properties of materials

was made at the nodes on the symmetry plane.’®*

The material properties of the model were
assumed to be homogeneous, isotropic, linear elastic

and obtained from previous studies (Table 1).""***

Material

Young’s modulus (MPa)

Poisson’s ratio

Cortical bone
Cancellous bone
Tooth

PDL

Stainless steel wire

13,800 0.26
345 0.31
20,000 0.30
0.45

200,000 0.30

In the finite element analysis, the upper first
premolar was removed from the model. Decorticated
bone was performed from the upper right premolar tooth
to the central incisor area. The patterns of decorticated
bone were classified into five categories (Fig. 1).*

1. Dot decortication size 1 mm diameter depth
0.5 mm every 1 mm (decorticated only cortical bone
layer) was performed from a point at 1 mm above the
crest of the alveolar bone (Model 1; Fig. 1A).

2. Dot decortication size 1 mm diameter depth
0.5 mm every 2 mm was performed from a point 1 mm
above the crest of the alveolar bone (Model 2; Fig. 1B).

3. Dot decortication size 1 mm diameter depth
0.5 mm every 3 mm was performed from a point 1 mm
above the crest of the alveolar bone (Model 3; Fig. 1C).

4. Inter-radicular cut with horizontal cut
decortication was performed from a point 1 mm above
the crest of the alveolar bone (Model 4; Fig. 1D).

5. Combination of inter-radicular cuts with
horizontal cuts and dots decortication every 1 mm was
performed from a point 1 mm above the crest of the
alveolar bone (Model 5; Fig. 1E).

The calculation of finite element models was
performed using Marc/Mentat® 2010 (MSC Software
Corp., Santa Ana, California, USA). The model was

meshed with tetrahedral elements and constructed
with elements varying from 113,341 to 118,728 and
nodes ranging from 27,500 to 28,330 (Fig. 3).

To simulate tooth movement, 150 g retraction
force was applied in the direction from the power arm
to the mini-implant. The location of force on the pow-
er arm was varied to represent the change of the pow-
er arm length and position of the mini-implant simultane-
ously (Fig. 2). The center of resistance was determined
by observing the type of tooth movement.

Data records and data analysis

Orthodontic movement was analyzed from the
initial movement due to the applied force. The center
of resistance of the upper anterior teeth was evaluated
before and after decortication.

The location of the center of resistance of the
upper anterior teeth following en masse retraction was
determined from the movement of the midpoints of the
apex and incisal edge of the upper anterior teeth and
analyzed on 3 planes (transverse, vertical and anteroposte-
rior plane) from both the initial and final positions (Fig.
4) by varying the location of force on the power arm
until there was only translation. The movement of
nodes at the apical and incisal points were determined

from their initial and final positions. The least difference
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between the movement of the incisal edge and apex
indicated that there was only translation. This condition

implied the location of the center of resistance.

The displacement of the upper anterior teeth
to each force direction was used to evaluate the location
of the center of resistance by measuring the differential

changes of the incisal edge and apex from the initial

and displaced position.

When the force level was applied at 10.8 mm
from the bracket slot level, the smallest difference
between the incisal edge and apex movements were
obtained as shown at the lowest point in Figure 5. The
center of resistance of the upper anterior teeth was
located at 10.8 mm from the middle of the bracket slot

level or 13.8 mm from the incisal edge of the central incisor.

Figure 1 Geometric models: (A) Dot-shaped decortication every 1 mm; (B) Dot-shaped decortication every 2 mm; (C) Dot-shaped

decortication every 3 mm,; (D) Inter-radicular cuts with horizontal cuts; (E) Combination.

Position of
Mini-implant
8 -15 mm
(0.2 mm
interval)

Figure 2 Schematic illustration of the anterior teeth retraction with

various lengths of power arm and mini-implant.

Power arm
8 -15 mm
(02 mm

interval)

Figure 3 Finite element model.

AX apex

AVaor TN

Force }

\ //AY incisaII

Different displacement = (AX, ., - AX,

AX incisal

apex) + (AYir\cisaL - AYapex)

Figure 4 Schematic illustration of the differential changes of the incisal edge and apex.
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Figure 5 Differential movement between the incisal edge and apex versus the force location.

After differential corticotomy approaches, the
center of resistance was in the same position obtained
from the lowest point from Figure 5. Although multiple
corticotomy patterns were used, the center of resistance
of all the models was at 10.8 mm since the smallest
difference between the incisal edge and apex movements
was observed.

This study found no alteration in the location
of the center of resistance among the models with

different corticotomy patterns.

Discussion

The present finite element study was undertak-
en to investigate the influence of corticotomy patterns
on the location of the center of resistance of the upper
anterior teeth. The present findings showed that the
location of the center of resistance of the upper anterior
teeth was the same in all the models with various
corticotomy patterns.

The greatest differential movement of apical
and incisal of the upper anterior teeth was seen in the

vertical cut and combination cut models (Models 5 & 6).

However, in all the models, no obvious difference in
the upper anterior teeth movement was observed.

This study found that the type of tooth movement
corresponded with the position of the retraction force
of the power arm and the position of the mini-implant.
In all five finite element models, the retraction force at
13.8 mm above the incisal edge seemed to produce
the least difference between the incisal edge and apex
movements which should be ideal pure translation.

When the distance between the force and the
incisal edge was less than 13.8 mm, lingual crown tipping
movement occurred because the line of force passed
below the center of resistance of the upper six anterior
teeth. On the other hand, lingual root torque was dis-
played when the force distance was greater than 13.8
mm from the incisal edge because the line of force
passed above the center of resistance of the upper six
anterior teeth.

This indicated that corticotomy performed only
in the cortical bone layer with preservation of the al-
veolar height did not affect the location of the center

of resistance. In the initial period, the bone properties,
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such as bone density, did not change; therefore, the
location of the center of resistance was not different in
any of the models. According to the model without any
decortication, the location of the centre of resistance of
the upper anterior teeth remained in the same position
of 13.8 mm from the incised edge * Similar results were
obtained by Jeong et al*’ who reported that the center
of resistance of the upper anterior teeth was 13.5 mm
apical to the incisal edge of the upper central incisor in
finite element analysis. From an in vivo study by Yoshida
et al*® the center of resistance of the upper anterior
teeth was 13.7 mm apical to the incisal edge. However,
these findings contradict the in vivo study by Tamer Turk
et al” who reported that the center of resistance of the
upper anterior teeth was situated 9 mm apical to the
lateral incisor bracket. Moreover, Pedersen et al*
reported that the center of resistance of the upper
anterior teeth was 6.5 mm apical to the central incisor
bracket slot from the human autopsy technique. However,
the various technical and measurement methods in
order to specify the location of the center of resistance
of all previous studies were undertaken without a sur-
gical technique.

This study investigated the center of resistance
of the upper anterior teeth after corticotomy by the
finite element method. The center of resistance varies
among patients, depending on root length,” number of
teeth,” surrounding bone, and the properties of the
bone.”” There are other factors that could alter the
biomechanical properties affecting the movement of
teeth which were not included in this study; for example,
sizes of wire and bracket slot, play in the wire-bracket
slot, type of archwire, and the variable anatomical
parameters. Referring to a clinical situation, different
patients have different root lengths and bone properties
which could be more or less than this study’s standard
value. These could be the limitations in this study.

Also, an interpretation should be made carefully
because the non-linear and viscoelastic material of the

periodontal ligament was set to be linear and isotropic.

Furthermore, time also affected these movements. The
results are appropriate for the initial movement.

The information obtained from this study can
be useful in determining the center of resistance location
for effective upper anterior teeth movement by applying

orthodontic force with different corticotomy patterns.

Conclusion

In this study, the effects of the different corticotomy
patterns on the location of the center of resistance of
upper anterior teeth were investigated by finite element
analysis. The results indicated that corticotomy patterns
have no influence on the location of the center of

resistance of the upper anterior teeth.
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Abstract

The aim of this study was to compare the property of two different concentrations of xylitol varnish and
fluoride varnish on enamel erosion from soft drink. Enamel specimens were prepared from 25 human premolars.
The teeth were sectioned mesial-distally to obtain buccal and lingual halves. The buccal and lingual surfaces were
polished to obtain flat enamel surfaces 3 millimeters in diameter. Nail varnish was applied to the polished surface
except for the test area. The specimens were randomly divided into following treatments (n=10): Group 1 - negative

control, Group 2 - fluoride varnish, Group 3 — 20 % xylitol varnish, Group 4 — 30 % xylitol varnish and Group 5 -
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placebo varnish. The varnishes were applied to enamel surfaces before demineralization and on the fifth day of
demineralization. Then, the specimens were demineralized by immersion in soft drink for five minutes for ten days.
Enamel volume loss was measured by contact profilometer. The data were analyzed statistically using One-way
ANOVA and Tukey’s post-hoc test with the level of significance at p<0.05. The mean enamel volume losses (cubic
millimeters) were not significantly different in the negative control group (0.0121+0.0019) and the placebo varnish
group (0.0117+0.0015). The mean enamel volume loss of the 20 % xylitol varnish group (0.0084+0.0004) showed
more volume loss than the fluoride varnish group (0.0070+0.0007) with no statistically significant difference. The 30 %
xylitol varnish group showed the lowest mean enamel volume loss (0.0055+0.0005) with statistically significant
when compared to other groups. From the result of this study, 20 % xylitol varnish and fluoride varnish showed

no significantly difference in reducing enamel erosion by soft drink. Whereas, 30 % xylitol varnish showed the highest

performance among all treatment groups.

Keywords: Demineralization, Dental Erosion, Fluoride varnish, Soft drinks, Xylitol varnish
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Figure 1 Showed the process of specimen preparation

(A) Flat enamel surface after polished by silicon carbide paper about 3 millimeters in diameter

(B) Flat enamel surface was covered by nail varnish except the test area about 1.5 mm x 1.5 mm
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Products

Compositions

Fluoride varnish

(Duraphat®, Colgate-Palmolive, USA)

20 % and 30 % Xylitol varnish

(Faculty of Pharmaceutical science, Chulalongkorn university)
Placebo varnish

(Faculty of Pharmaceutical science, Chulalongkorn university)
Artificial saliva

(Faculty of Dentistry, Chulalongkorn university)

Soft drink
(Coca cola®, Thainamthip, Thailand)

5 % sodium fluoride, 33.1 % ethanol, natural resin (colophonium), wax,
saccharine and flavor.

20 % or 30 9% xylitol, water, natural resin, 6 % xanthan gum, 1 % citric
acid and 0.5 % paraben.

water, natural resin, 6 % xanthan gum, 1 % citric acid and 0.5 % paraben.

deionized water 1200 ml, sorbitol 36 g, sodium benzoate 2.4 g, sodium
carboxymethylcellulose 6 g, calcium chloride 0.2 g, potassium chloride
0.75 g, magnesium chloride 0.07 g, dipotassium hydrogen phosphate 0.965 g
and potassium dihydrogen phosphate 0.44 g.

Carbonated water, sucrose, caramel color, phosphoric acid, natural

flavors and caffeine.

Kijanukul and Sakoolnamarka, 2018 423



NaN1SANE

INMIMARRY USunsiadevesiuafeuiluiasy
a o a a A a a

deluuaganudnderesusnuniinisaydoniouiluves
nauNg 9 wanslupnsan 2

lanaaaun1InIEIeflIvesdoyan 1aia
lalulnson-awesuannuindayausaznguinisnsy e
WUUUNf (p>0.05) Myamsevideyadsldaifuuumsiuss
AFYIANITIATIEVIAUBUTUTILLUUTILUANIGLAED WU
A A a a a a a ' ) & iAo
fUsumsindevesiuniouiluniaydellegrseeniagnd

o w a

AMULANANTueETitedAymeeaia Fsdesirlunadeu

a

ANALANANAIENSTUANIYIaYAg nuiUSinasiade

Y

a

a = = i ' sa av
vosindeuiluigaydeluvesngueuauuasngusiuil

fvlgealsivdernnalsdveadudiuusznou lifinnuuan
AafuegalitedAyneads dwnguledneainsivaiu
Wduioay 20 ﬁ‘tﬁmmm?ﬁmmﬁamﬁauﬁuﬁqzyﬁalﬂmn
nimgeslsinidndniesusdlifiauuandreiuesiedite
ddamadnauiy Sutaesnduiiruunnseiueehadie
ddnyfunduenunuuasnginiteiiliivgeslsduiothnia
leanoadudndsznou Tuvaeiinguledneanstvanud
fufevar 30 TUTunsiedevesinndeuiluiigydslutes

o o

ﬁqme'?jqLLMﬂﬁWQQWﬂnﬂﬂdmwﬂaaaaEJNﬁﬁstﬂmmﬂaﬁa

o

A157991 2 uansusnmsiadevesiundouiluiigydsly (gnuiaritadiuns) uasariuanaagvesuTaidnsgadeinaouini (lulasums) vesyn

nQUNITNNADI

Table 2 Mean=SD of enamel volume loss (cubic millimeters) and mean depth of test area (micrometers) of all groups.

Treatment groups

Mean+SD of enamel volume loss (mm?)

mean depth of test area (um)

Control group 0.0121+0.0019° 9.738+0.253°
Fluoride varnish group 0.0070+0.0007° 6.155+0.755°
20 % Xylitol varnish group 0.0084+0.0004° 7.562+0.251°
30 % Xylitol varnish group 0.0055+0.0005° 4.787+0.250°
Placebo varnish 0.0117+0.0015° 9.675+0.258°

Fa8nusTUaNgNAY (a, b, c) Asdmausnsiusediedpgniadiissauleainyoenay 0.05

Different superscript letters (a, b, c) showed significant difference of mean enamel volume loss at p<0.05

a a A

ANNANRGEvasUIRMNINsgyFeRATa Uiy
rduiusivUSunsadevesiiuafouiluiigaydsly fe o

<
¥
= =

N a = a A ::4' =~
mﬂianml,aaa‘uaamLﬂaauﬂwqmmsﬂﬂmmu A3UA

= a Sa = = < PN £y \
wigvesuInumiinsgadeiniouiiuiagiiunnTumeru
i fauansluguil 2

“ s 2 8 ¥ &8 8}

°*33:3aBRRES

a
2
o

= o < & o =) o g ' ¢ ga ' =
JUT 2 uanunIneIaesvesiuynaeuIINATesinn UM WRMUUANRE (A nInvesnguaIuns, B nmvesngungeslsiniidy, C nmvasngulvavea
MsTveTisegas 20, D mmveinguleaneansivrnutiidiusodas 30 way £ nmvasngusiailiivigeslsiierimalvaveaitiusmseneu)

Figure 2 3D images of specimens after 10 days of demineralization from profilometer (A control group, B fluoride varnish group, C 20 % xylitol

varnish group, D 30 % xylitol varnish group and E placebo varnish group).
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CONTINUING EDUCATION QuUIZ

Radiation Protection in Dentistry: Fundamental Concepts and Practical Approach

Phonkit Sinpitaksakul', Pisha Pittayapat', Ruben Pauwels"? Soontra Panmekiate'
!Department of Radiology, Faculty of Dentistry, Chulalongkorn University, Bangkok, Thailand

2Department of Mechanical Engineering, Faculty of Medicine, KU Leuven, Leuven, Belgium

1. dumunmgasiandn ALARA lumsmenmedliiihe ALARA Tufifidesnainayls
N.  As Low As Reasonably Acceptable
9. As Low As Reasonably Achievable
A. As Light As Reasonably Acceptable
1. As Light As Responsibly Achievable

2. Tunmsaeamssdludin valaaisufus
N, AI5UsU kvp Tueing 90-100
9. wnlgszuuian mslaiauwiin D-speed
A. sl rectangular collimator Lilesantianuiunassanielasuls

1. szuuRdnea Asld CCD Wasnnuinasunmidvunalugninflauialy

3. JSunasedsana (effective dose) 483 CBCT Tuiuiladoslsldvhs
A.  VUINYBY Field of view (FOV)
9. mMsnerSiEveanIed (kV, mA, 17a")
A AU IzveuAsasusazlaLazie

1. QAnnde

U 9

4. dolamsuftilunslfiaiesenusduuuiledie (handheld portable dental X-ray device)

A, NusLANgAIsIASasenYsrlatluns ANty WY udRvunInen

v, gawldduludeddidonsmiusdilionnduegndunios
A, GllufimAdenfnwideiunseseneisduiingl

e

3. MNToLRSRIlASUNIISUTEIRTN FDA Adenldlsetslannse

5. “ﬁ@lﬂgﬂﬁadmuwﬁﬂ “Fundamental principles of radiation protection”
. ﬁumLL‘W‘V]éﬂismaﬁayjaﬁlﬁmﬂmsmmLLaz%’ﬂsti’aLLé”J?ﬁdﬁmﬁuia’mﬁﬂwﬁwLﬁué’aqlé’%’ums
anenINSsduns ol
9. mainaulaidtiesldsunistenmisiniels Sufulssleniivunumnday iy
A. eSS (panoramic radiograph) Witheynaureuiifiieazldsunsnnauasdnys: ia
1. msdenldinienenusd wazdunniunzayliiedudumilives Fundamental principles of

radiation protection

nsn amzidounde Log in lu www.cdec.or.th 1ff erouAI uLASUAZLUY 3 MU18AINTTN
http://descdec.cda.or.th/CDECExam/ExamAns?EXAMKEY=93435
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