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Instruction for Authors

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

Categories of the Articles

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

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

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

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

Manuscript Submission

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

Contact Address

Editorial Staff of the Journal of the Dental Association
of Thailand

The Dental Association of Thailand

71 Ladprao 95

Wangtonglang Bangkok 10310

Email: jdat.editor@gmail.com

Telephone: 669-7007-0341

Manuscript Preparation

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

should be typewritten.

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

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

references are not limited for review article)
Measurement units such as length, height, weight,

capacity etc. should be in metric units. Temperature
should be in degree Celsius. Pressure units should
be in mmHg. The hematologic measurement and
clinical chemistry should follow International
System Units or SI.

. Standard abbreviation must be used for abbreviation

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

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

Every illustration including tables must be referred in all
ilustrations  The contents and alphabets in the illustrations
and tables must be in English. All figures and table must
be clearly illustrated with the legend. Numbers are used
in Arabic form and lmited 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
Medical Research and Experiment involving human
subjects such as Declaration of Helsinki 2000 or has
been approved by the ethic committees of each
institute.

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

- Discussion: The topics to be discussed include
the objectives of the study, advantages and
disadvantages of materials and methods.
However, the important points to be especially
considered are the experimental results compared
directly with the concerned experimental study.

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

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

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

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

Writing the References

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

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

- Institutional authors

Council on Dental materials and Devices.

New 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.,
assignee. Flexible endoscopic grasping and cutting
device and positioning tool assembly. United States
patent US 20020103498. 2002 Aug 1.

Petty patent

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

Preparation of the Review articles and Case reports

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

The Editorial and Peer Review Process

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

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

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

Color Printing (baht / 2,000 copy) : Extra charge for
addition color printing for 1-16 pages is 15,000 baht
vat included. The price is subjected to change with
prior notice.
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Original Articles

Oral Health Status of Patients with Dementia and their Caregivers’ Ability in
Oral Health and Dysphagia Assessment: A Pilot Study

Orapin Komin', Panatcha Weerapol?
'Department of Prosthodontics, Faculty of Dentistry, Chulalongkorn University, Bangkok
*Department of Community Dentistry, Faculty of Dentistry, Chulalongkorn University, Bangkok

Abstract

The aim of this study is to investigate the oral health status of dental patients with dementia and to evaluate
the ability of caregivers of patients with dementia in primary oral health assessment using the Oral Health Assessment
Tool (OHAT) and dysphagia detection using the Eating Assessment Tool (EAT-10). Nine dementia patients with their
caregivers were voluntarily gave consented to participate in the study. Their oral health status and tongue pressure
were recorded by oral examination and tongue pressure sensor device. Socio-demographic data, individual information,
primary oral health assessment, OHAT, EAT-10, and any symptom-sign correlation of dysphagia was derived from an
interview with caregivers. Descriptive statistics were reported by the mean with SD and percentage. The mean age
of participants was 83.33 (+4.15) years old. The average remaining teeth was 11.22 (£9.74). Seven participants (77.8 %)
had fixed and/or removable dental substitution. Only 33.3 % had at least 20 functional teeth, while 22.2 % had
at least four Posterior Occluding Pairs. Almost half of the participants (44.4 %) had periodontal disease, and two
(22.2 %) had active dental caries. For the tongue pressure value, four (44.4 %) had a substandard tongue pressure
value (less than 20 kPa) which implied the risk of dysphagia. While three out of these four cases can be detected
for dysphagia signs by their caregivers using EAT-10. For the OHAT assessment, 55.6 % of the caregivers had similar
OHAT scores with dental professionals. The differences between caregivers and dental professionals in their OHAT
assessment were in the sections of oral cleanliness, the status of natural teeth, and the quantity of saliva, while
the largest frequency of agreements were lips, dentures, and dental pain. The results showed that the oral health
of the patients with dementia is not so good as almost half of the participants have a problem with periodontal
disease and 70% have less than 20 natural teeth. Also almost 80 % have less than four occluding pairs. However,
caregivers have the potential in dysphagia early detection and the ability in oral health assessment which indicate

the need for further study and to develop a training program for caregivers.

Keywords: Caregiver, Dementia, Dysphagia, OHAT, Oral health status

Received date: Aug 14, 2019 Revised date: Sep 9, 2019 Accepted date: Nov 1, 2019
Doi: 10.14456/jdat.2020.1

Correspondence to:
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Introduction

Dementia is one of the primary diseases of aging,
is known as a slow, progressive, chronic decline in intellectual
abilities that includes an impairment in memory, judgment,
or other thinking skills which are severe enough to reduce
a person’s ability to perform everyday activities. Globally,
1 % of the cases appear by the age of 60 and more than
40 % of the cases occur by the age of 85."” Meanwhile,
in Thailand, the prevalence of dementia was reported
around 3.1 to 3.4 % among older Thai people.**

The activities in daily living of dementia patients
are not only challenging because of their dependency on
their caregivers but also the provision of regular oral hygiene
care with their reduced physical dexterity, impaired sensory
functions, communication and behavior problems that
decreases their self-care ability.” Moreover, multiple
factors in the general aging process can also lead to the
cause of oral health problems such as systemic diseases
and medications. Especially in older people who are
cognitively impaired, they tend to have a higher risk of
root and coronal caries, with more retained roots and
plague accumulation when compared to older people
without dementia.”” This leads to many oral health
problems related to oral soft tissues such as gingival
bleeding, periodontal pockets, stomatitis, mucosal
lesions, and hyposalivation.” People with edentulous
cognitive impairment have a tendency to have poorer
denture hygiene condition than people who are cognitively
healthy.” This brings the idea that the caregivers of patients
with dementia play an important role for the physical,
psychological and dental conditions of their patients.

Besides oral hygiene, and oral function; chewing
ability is another concern for dental care. In the oral stage,
the first stage of chewing performance, teeth and tongue
help in grinding foods to form a bolus. Then, the bolus will
be swallowed into the gastrointestinal tract by the process
of the pharyngeal and esophageal stages respectively.
An estimated 45 % of institutionalized patients with

dementia have dysphagia.'”'" The high prevalence of

dysphagia in individuals with dementia is the result of
age-related changes in sensory and motor functions.
The consequences of dysphagia may be dehydration,
malnutrition, weight loss, and aspiration pneumonia; a
common cause of morbidity and death. Afterall, in the
late stage, patients with Alzheimer may be unable to
manipulate the bolus or chew adequately to meet their
nutritional needs.' Patients with moderate to severe
Alzheimer’s have an especially high risk of malnutrition
which is a common contributor to mortality.””** The Body-
Mass Index (BMI) seems to be not only a good nutritional
parameter but also an indicator of global health status in
older people with dementia.'* A lower BMI is associated
with increased mortality risk in individuals with dementia.”

For these problems, the movement of the tongue
plays a crucial role in maintaining a cohesive bolus while
manipulating the bolus during mastication and propelling
the bolus out of the oral cavity and through the larynx in
the oral-stage of swallowing. The tongue pressure sensor
device is a device that measures the pressure of the tongue
in kilopascal (kPa). This force will be obtained when the
dorsum of the tongue touches the hard palate while the
person is swallowing. The obtained pressure value has
a significant relationship with the tongue muscle strength
which is also related to the oral-phase swallowing function
especially for bolus formation, mastication, premature bolus
loss, tongue to palate contact, and oral transit time.’* The
strength of the tongue needs to be maintained for proper
swallowing and also when the force drops, it can be an
objective indicator for monitoring dysphagia evaluation.'**®
Providently, there is a validated and reliable self-administered
instrument for symptom-specific survey for dysphagia
called ‘Eating Assessment Tool” or ‘EAT-10’. This instrument
may be utilized as a clinical instrument to document the
primary detection in older people with dysphagia. EAT-10
is a subjective dysphagia assessment tool that helps to
measure swallowing difficulties. The normative data suggest

that an EAT-10 score of 3 or more is abnormal.”*
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For these reasons, caregivers are the key person
in notice any signs of dysphagia and maintain oral health
and hygiene of dementia older people. This could be
achieved by care education for caregivers in behavior
management, individualized oral health care plan, and the
training in usage of simple screening tools such as Oral
Health Assessment Tool (OHAT) and Eating Assessment
Tool (EAT-10). It is much more benefit when the caregivers
can early detect any signs and liaise with dental professionals
in regular professional dental care.”® This also promotes
a multidisciplinary approach with physicians, nurses, family
members, caregivers and dental professionals sharing
responsibility for the four key processes: oral health screening,
oral health care planning, daily oral hygiene and access to
dental treatment.”

There are still fewer studies about the relation
between dementia and oral health status in Thailand.”” The
authors aim to investigate the oral status of the dementia
dental patients at the Faculty of Dentistry, Chulalongkorn
University and to evaluate the ability of caregivers of patients
with dementia in primary oral health assessment using
OHAT and dysphagia detection using EAT-10. We hope this
study will enable Thai dentists to understand the oral
health status of patients with dementia and collect useful
data for the further full-scale study and the optimal oral health
care protocol or standard training program development

for caregivers of patients with dementia.

Materials and Methods

This cross-sectional descriptive pilot study enrolled
patients with dementia who are current dental patients
at geriatric clinic of Faculty of Dentistry, Chulalongkorn
University during March to May 2019 with their caregivers.
Patients with dementia with their caregivers were invited
after screening by the specific inclusion criteria; be diagnosed
dementia, have the ability to communicate in Thai with
cooperative along the study protocol. All participants’
caregivers must have the capacity to give their consent in
written consent form for study participation after being

thoroughly informed about the study protocol. Participation

is always voluntary. The study protocol was under the
approval of the Ethical committee at the Faculty of Dentistry,
Chulalongkorn University (HREC-DCU 2019-006).

The oral health status data and current dentition
of participants were collected by oral examination.
Denture history were interviewed, and tongue muscle
strength were measured by TP. Current dental substitution
type with patient’s satisfaction, Number of natural teeth
(NT) (classified into two groups; less than 20 NTs and at
least 20 NT), Number of Posterior Opposing Pairs (POPs)
(classified into two groups; less than 4 POPs and at least
4 POPs), Periodontal disease; the presence of at least
two proximal sites of non-adjacent teeth having clinical
attachment loss > 3 mm will be defined as present
periodontal disease,” Present of active tooth decay, and
tongue pressure by The JMS tongue pressure measurement
device; Orarize® TPM-01, JMS Co.,Ltd. Hiroshima, Japan
(Fig. 1). After device calibration for 20 kPa in the bulb,
participants were seated up-right and asked to “press
your tongue against the bulb as hard as possible”. Three
trials of maximum performance will be collected and
recorded. The highest score will be used for the maximum

tongue pressure (Fig. 2).

Figure 1 JMS tongue pressure measurement device (Orarize®

TPM-01, JMS Co.,Ltd. Hiroshima, Japan)
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Figure 2 JMS tongue pressure measurement device usage

The standard tongue pressure for people age 70
year old and over from the device manual is 20 kPa.”*
Socio-demographic data, individual information, primary
oral health assessment, and any symptom-sign correlation
of dysphagia derived from the caregivers’ interview; including
age, sex, marital status, living condition, educational level,
occupation defined as the longest job they have held,
current income, weight, height, Body Mass Index (BMI),
mini nutritional assessment (MNA) as a nutritional status,
diagnosis and duration of dementia, family history of
dementia, drug abuse, exercise, The Barthel Activities in
Daily Living; ADL and the Lawton Instrumental Activities
in Daily Living; IADL as functional assessment. For the social
interaction, the cognitive training activities, the frequency
of of social contact (at least 30 mins a day) or the social
media using time were recorded. For the second objective,
the EAT-10 was questioned to the caregivers, then used
the obtained score for classified the participants into two
groups by using three scores cut point as normal and at
risk to dysphagia. The OHAT was used for the caregivers
along with dental profession to evaluate the patient, then
both obtained results were compared. While caregiver
characteristics recorded in relationship to the patient as
formal, informal, or family members, total experience
of elderly caregiving and hours spent caregiving.

Statistical analysis was performed by using the IBM
Statistics Package for the Social Sciences (SPSS) version

22.0. Descriptive statistics were reported by the mean with

SD and percentage. All of the data collection procedures

were completed by only one investigator.

Nine participants with dementia were included
with their caregivers. The mean age of the participants
dementia was 83.33 (+4.15) years, while age range was
79 to 92 years old. Most were female (77.8 %), married
(55.6 %), lived with their family (88.9 %), and had at least
six years of formal education (77.8 %). Self- employed/
business as the longest job in life and having less than
10,000 THB for monthly income were majority of study
participants. Mean BMI was 22.14 (+2.41) kg/m’. Around
half of participants (55.6 %) had over in waist circum-
ference. All had been diagnosed with dementia for at least
18 months. The mean duration with dementia was 37
(£15.38) months. Seven were functionally independent
according to Barthel ADL (77.8 %). Eight participants (88.9 %)
went out to a social engagement at least once a week,
while only five (55.6 %) had lifelong learning or cognitive
training activities at least once a week. Only two (22.2 %)
use social media at least once a week.

The mean of caregivers’ experience and caregiving
time was 38.29 (+32.99) months and 18.00 (+7.75) hours
per day, respectively. Demographic characteristics and
bio-socio-economic factors results were reported as

shown in Table 1.
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Table 1 Demographic characteristics and Bio-socio-economic factors of patients with dementia (n = 9).

Characteristics

Number (%)

N = 9 (persons)
Age (mean + SD) (years)
Age range (years)
Gender
- Male
- Female
Marital status
- Married
- Others (single, divorce, widow)
Living condition
- With spouse
- With family
Education
- Iliterate
- Primary school
- Secondary and vocational school
- Bachelor’s degree or higher
Occupation
- Civil servant
- Private employee
- Self-employed/Business
Monthly income (Baht)
- <10,000
- >10,001
BMI (mean + SD)
Waist Circumference
(80 cm. in female / 90 cm. in male)
- Normal
- Over
Duration of dementia (months) (mean + SD)
Range (Months)
Dependency level according to Barthel ADL
- Social-bound
- Home-bound
Lifelong learning & Cognitive training
- At least once a week
- None
Social engagement
- At least once a week
- None
Social media using
- At least once a week
- None

83.33 (+4.15)
79-92

2(22.2)
7(77.8)

5(55.6)
4 (44.4)

1(11.1)
8(88.9)

2(22.2)
1(11.1)
5(55.6)
1(11.1)

2(22.2)
1(11.1)
6 (66.7)

7(77.8)
2(22.2)
22.14 (x2.41)

5(55.6)
4 (44.49)
37.00 (+£15.38)
18-60

7(77.8)
2(22.2)

5(55.6)
4 (44.09)

8(88.9)
1(11.1)

2(22.2)
7(77.8)

*SD = Standard Deviation
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More than 75 % (77.8 %, seven participants) have
fixed and/or removable dental substitution in acceptable
conditions. The average remaining teeth was 11.22 (+9.74).
Only three participants (33.3 %) had at least 20 functional
teeth. Only two participants (22.2 %) had at least four
posterior occluding pairs. Mean number of posterior
occluding pairs was 1.11 (£1.76) pairs, which having four
pairs was the maximum POPs of participants. Almost half
(44.4 %) had periodontal disease, while two participants
(22.2 %) had active dental caries. All of the oral health
status was reported as shown in Table 2.

Tongue pressure of these participants were
various from 9.4 to 39.6 kPa, which the mean of tongue
pressure was 23.36 (+10.96) kPa. Four (44.4 %) participants
had sub-standard tongue pressure; less than 20 kPa which
implied the risk of dysphagia. While three out of four
sub-standard tongue pressure cases can be detected for

dysphagia signs by their caregivers using EAT-10. More

Table 2 Oral health status of patients with dementia (n = 9)

than half of the caregivers had similar OHAT scores with
dental professionals. Six cases were at risk of malnutrition
due to their MNA score. BMI range showed only one case
having less than 18.5 kg/m” indicated for underweight
level. The tongue pressure, EAT-10 score and OHAT
agreement were reported as shown in Table 3.

Eight aspects of OHAT were verified by only one
investigator and caregivers including lips, tongue, sum &
tissues, saliva, natural teeth, dentures, oral cleanliness,
and dental pain. Each part of OHAT presents 0-2 score
meanings; 0 = Healthy, 1 = Changes, and 2 = Unhealthy.

Five out of nine caregivers have similar OHAT
scores with dental professionals. The differences between
caregivers and dental professionals in their OHAT assessment
are in the sections of oral cleanliness, the status of natural
teeth, and quantity of saliva, while the largest frequency
of agreements were lips, dentures, and dental pain. OHAT

scores are reported as shown in Table 4.

Oral health conditions

Number (%)

Dentition status
- NT with removable prostheses
- NT with fixed prostheses
- NT with fixed and removable prostheses
- Partial edentulous without dentures
Complete edentulous with dentures
Number of Natural Teeth
- NT (mean + SD)
- NT range (Min - Max)
Groups of Natural Teeth
- Lessthan 20 NT
- 20 NT and mores
Number of POPs
POPs (mean = SD)
- POPs range (Min - Max)
Groups of POPs
- Less than 4 POPs
- 4 POPs and mores
Periodontal disease
Absent
- Present

3(33.3)
1(11.1)
1(11.1)
2(22.2)
2(22.2)

11.22 (£9.74)
0-23
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Table 2 Oral health status of patients with dementia (n = 9) (cont.)

Oral health conditions Number (%)

Active caries

- Absent 7(77.8)

- Present 2(22.2)
Tongue pressure (kPa)

- Tongue pressure (mean = SD) 23.36 (+10.96)

- Tongue pressure range (Min - Max) 9.4 - 39.6
Groups of Tongue pressure

- Normal (20 kPa and over) 5(55.6)

- Sub-standard (less than 20 kPa) 4 (44.4)

*NT = Natural Teeth
POPs = Posterior Opposing Pair(s)
kPa = kilopascal

Table 3 Tongue pressure, EAT-10 score and OHAT score (n = 9)

Tongue Tongue EAT-10
Participant  Age EAT-10 MNA MNA OHAT
pressure pressure score BMI BMI range
no. (years) score score result agreement
(kPa) interpret interpret
1 85 9.4 Abnormal N/A N/A 8/14 At risk 17.3  Underweight Agree
2 79 37.5 Normal 0 Normal 12/14 Normal 25.4 Obese Agree
3 82 22.9 Normal 2 Normal 12/14 Normal 23 Overweight Disagree
4 81 31.0 Normal 0 Normal N/A N/A N/A N/A Disagree
5 92 10.9 Abnormal 5 At risk 9/14 At risk 22.5 Normal Agree
6 86 17.1 Abnormal 5 At risk 10/14 At risk 21.4 Normal Agree
7 79 16.6 Abnormal 4 At risk 11/14 At risk 22.8 Normal Disagree
8 85 39.6 Normal 0 Normal 11/14 At risk 20.8 Normal Disagree
9 81 25.2 Normal 0 Normal 11/14 At risk 23.9 Overweight Agree

*N/A = Not Available
At risk on EAT-10 result = At risk to dysphagia
At risk on MNA result = At risk to malnutrition

Table 4 OHAT scores assessed by Caregiver and Dental professional (n = 9)

OHAT category

Participant (Score by Caregiver / Score by Dental professional) Caregiver Dental
o total professional ~ Agreement
Lips Tongue Gum & Saliva Natural Denture Oral Dental score total score
Tissues teeth cleanliness  pain
1 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0 0 Agree
2 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0 0 Agree
3 0/0 0/0 0/1 0/0 0/1 N/A 0/1 0/0 0 2 Disagree
4 0/0 0/1 0/1 0/1 0/1 0/0 0/1 0/0 0 3 Disagree
5 0/0 0/0 0/0 0/0 N/A 0/0 1/1 0/0 1 1 Agree
6 0/0 0/0 0/0 0/0 0/0 N/A 0/0 0/0 0 0 Agree
7 0/0 1/1 0/0 0/1 0/1 N/A 0/2 0/0 1 5 Disagree
8 0/0 1/1 0/0 0/1 0/0 0/0 1/1 0/0 2 3 Disagree
9 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0 0 Agree

*Each part of OHAT presents 0-2 score meanings (O=Healthy, 1=Changes, and 2= Unhealthy).
N/A = Not Available
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Discussion

The average age of study participants is 83.33+
4.15 years old, which may result in poor oral status as shown
in that 70 % still have less than 20 natural teeth, also almost
80 % have less than four occluding pairs. Furthermore,
almost half of the participants have a problem dealing
with periodontal disease. This implied insufficient chewing
performance and may affect food preferences in types
and consistency decided by caregivers. Despite low-level
income of most participants, more than 75 % have fixed
and/or removable dental substitutions in acceptable
conditions which implied for better access to oral health
care, living with family support, and the urban location
of the study site.

Six cases were found at risk of malnutrition
according to the MNA score. This might be a result of
dependency on caregivers and limited choices due to
autonomy of communication, as well as the nutritional
status of each meal. The nutrition gained from types of
food and consistency preferences may have resulted
in having more carbohydrates than protein or vitamins
and minerals from vegetables and fruits. Not only the
chewing performance from dentition, but the swallowing
problem also represents the oral function of individuals
with dementia that could affect the nutritional and
global health status in the BMI and MNA results.™

In this study, the tongue pressure was obtained
for an objective measurement of dysphagia signs, while
EAT-10 was collected for subjective evaluation through
the key person of this population who are the caregivers.
The standard tongue pressure for people age 70 years old
and over from the device manual is 20 kPa while the study
in 2008 showed the average maximum tongue pressure
31.9 + 89 kPa in the seventies.” Three out of four participants
who had sub-standard tongue pressure can be detected
for dysphagia signs by their caregivers using EAT-10. Further
research needs to find the relationship between the
incidence of aspiration pneumonia and the weakness

of tongue muscles. Moreover, five out of nine caregivers

have similar OHAT scores with dental professionals. The
differences between caregivers and dental professionals
in their OHAT assessment were in the sections of oral
cleanliness, the status of natural teeth, and quantity of
saliva, while the sections they were in agreement regarding
lips, dentures, and dental pain. This might be a result of
the sites of each OHAT aspect during the observation
period of the caregivers; the intraoral parts seem to be more
complicated for the non-dental professionals. The attitude
of caregivers in reaching into the oral cavity of patients
with dementia might also affect the oral hygiene care in daily
routine which is a crucial part for a long-term care plan.

The dysphagia risk found in 4 out of 9 cases (almost
50 %) may also be a result of the older age of this population.
Unfortunately, this pilot study has no data about the severity
of dementia, the history of treatment and current medi-
cations which can describe the higher risk for dysphagia
especially in the late stage of patients with dementia.”
Besides, all the participants with dysphagia risk in this study
need to be referred to a rehabilitation specialist for clinical
diagnosis and proper treatment for their needs.

From these pilot study results, we may know
where to emphasize on the caregiver training program
by pointing up to personalized dental care plan and
prevention. Also, it appears that this study shows the
potential of the caregivers in dysphagia early detection
and oral health assessment. The caregivers who can
detect this symptom have more than three years of work
experience. The work experience of each caregiver and
the time spent with the patient are other important factors.
These topics need to be considered and explored more
regarding types; formal or informal, the caregiver living
conditions, and the relationship between the caregivers
and the dementia individuals. Based on the results it is
suggested that the professionalization of the caregivers
including perception and attitude towards holistic care is
important, not only for oral health and dysphagia literacy

but also the ability to recognize or identify the abnormal
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is required. Caregivers are key persons in dependent stage
of the overall health and quality of life of the patient with
dementia. They need to be encouraged, empowered, and
prioritized for future training program development as
shown in Figure 3.

However, this study is relatively small in size as
a pilot study and so the conclusions are limited. There

needs to be a focused full-scale study which should be
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dental patients
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Oral function

modified for the development of training programs for
caregivers especially in oral health and dysphagia signs
literacy such as the use of oral health screening tools
and oral care instrument and education. Furthermore,
the encouragement in perceptions and attitudes of
caregivers towards oral health care and the accessibility
to the dental services for older people with dementia

is also needs to be achieved.
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Figure 3 The pathway of caregiving to dependent patients with dementia through oral function and oral hygiene promotion by

EAT-10 and OHAT as subjective evaluation instruments.

Conclusions

The results showed that the oral health of
patients with dementia is not so good as almost half of
the participants have problems dealing with periodontal
disease and 70 % still have less than 20 natural teeth
also almost 80 % have less than four occluding pairs.
Anyway, it is useful to know that the caregiver has the
potential to help in dysphagia early detection and ability
in oral health assessment which indicate the need for
further study and development of a training program

for caregivers.
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Effects of Palaseal® Coating Agent on Surface Roughness of Heat-polymerized
Denture Base Acrylic Resins
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Abstract

The objective of this study was to evaluate effects of Palaseal® on surface roughness of acrylic resins which
passed different polishing techniques. One hundred eighty heat-polymerized polymethymethacrylate specimens
were fabricated and finished with abrasive sandpaper. Then they were randomly equally divided into six groups. A
control group (N) was neither polished nor Palaseal® coated. The others were experimental groups as follows: No
polishing with Palaseal® coating (NC), pumice and Tripoli polishing without coating (P), pumice and Tripoli polishing
with coating (PC), silicone points polishing without coating (S), silicone points polishing with coating (SC). Changes in
surface roughness were measured with a profilometer and calculated Ra of specimens. SEM was utilized for surface
visualization and surface roughness confirmation. Two-way ANOVA and Tukey Honestly Significant Difference (HSD)
were used for statistical analysis. Group (N) had the highest mean Ra value (670.5 nm.) whereas group (PC) had the
lowest mean Ra value (241.9 nm.). Groups (N, NC) had the mean Ra value (670.5, 394.5 nm.) significantly (P<0.01) more
than groups (S, SC) (300.1, 254.9 nm.) and groups (P, PC) (283.2, 241.9 nm.) respectively. Differences of the mean
Ra values between Palaseal® uncoated groups (N, P, S) and coated groups (NC, PC, SC) were statistically significant
(P<0.01). Lastly, there was interaction between surface polishing and Palaseal® coating. Palaseal® coating on heat
polymerized acrylic resins enhanced surface smoothness of acrylic resins polished with pumice and Tripoli and

silicone points, including finished with abrasive sandpaper.
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Introduction

Poly-methylmethacrylate (PMMA) resins have
been the most cormnmon dental materials because of their
excellent working characteristics, pleasant physical and
esthetics properties, cost-effectiveness and ease of
fabrication. However, there have been some limitations
related to PMMA resins which make them different from
an ideal denture base material." For example, residual
monomer content within the processed denture base
increased due to the reduction of the processing temperature
and time. In fact, the residual monomer leading to bubbles
and porosities can diffuse rapidly into the oral cavity and
body.”Moreover, some material properties resulted in dis-
advantages after long-term intraoral use. The disadvantages
were discoloration, wear, surface adhesion and accumulation
of microorganisms. The microorganisms which adhered and
accumulated on the PMMA denture bases were associated
with oral infections such as denture induced stomatitis.**
Candida species were obviously found in the denture
biofilm.” Denture-base irregularities were reservoirs for
microorganism adhesion. Therefore, denture base acrylic
resins should be properly finished and polished to gain
smooth visible surfaces that promoted oral hygiene and
reduced plaque accumulation. There were many studies
about using chemical solutions to reduce accumulation
of microorganism on denture base acrylic resins. For
example, denture immersion in sodium hypochlorite was
arecommended method of disinfection. Also, disinfection
with 1 9% sodium hypochlorite for 10 minutes seemed to
be a very effective protocol.’ Furthermore, Candida albicans
adhesion was reduced by approximately 80 % after
disinfection with 1 % sodium hypochlorite and without
acquired saliva pellicle (ASP) formation. Also, it was
decreased at the same level after disinfection with 4 %
chlorhexidine gluconate and without the acquired
saliva pellicle (ASP) formation. Whereas, being with ASP
formation reduced the adhesion of Candida albicans

by approximately 88 %.

Tissue and occlusal adjustment was required during
insertion of dentures although the dentures were highly
polished from the laboratory. Therefore, many surfaces of
the dentures such as the occlusal surface, the tissue surface
and the polished surface were rough after the adjustment
leading to plaque accumulation and microorganism
adherence like Candida albicans, Streptococcus oralis.?
The initial adhesion of microorganisms on surfaces
depended on their physical and chemical properties
along with those of the substrates and environmental
solutions.”In fact, surface roughness (Ra) which was one of
material properties affected initial adhesion. Restorative
materials with enhanced surface roughness were vulnerable
to be attached by microorganisms especially Candida
albicans."® The surface roughness of 0.2 um. was created
as the threshold for the adhesion of bacteria, which the
aggregation of bacteria considerably increased."""*

Mechanical polishing was one method which
reduced surface roughness of dentures. Mechanical
polishing materials such as polishing wheels, felt cones,
prophylactic pastes, rubber polishers, abrasive stones,
aluminum oxide-based polishing pastes, silicone polishers,
pumice, and lathe polishing.”” According to a pervious
study about mechanical polishing materials, polishing with
polishing paste was more effective to enhance smoother
surfaces than polishing with polishing cake and pumice
and gold rouge respectively.” Moreover, mechanical
polishing (conventional lathe polishing using pumice
and chalk powder) produced lower surface roughness
of denture base acrylic resins compared with chemical
polishing (immersing in heated MMA monomer)."”” Similarly,
mechanical polishing (universal polishing paste, alumi-
numoxide—Alzo3 in paste) produced smoother surface
of CAD/CAM denture base resin compared to chemical
polishing (immersing in heated MMA monomer)."* Many
studies presented that conventional laboratory polishing

(with a lathe and polishing paste) produced the smoothest
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surface of denture base acrylic resin."”™ Conventional
laboratory polishing provided smoother surface of
denture base acrylic resin than polishing with chairside
silicone polishing kits."™” Meanwhile, polishing with
chairside silicone polishing kits produced a significantly
smoother surface of acrylic resin than polishing with
a tungsten carbide bur."” Denture base materials which
were processed under ideal laboratory conditions after
wax pattern investment still presented Ra measurements
between 3.4 and 7.6 um.” Thus, these fitting surfaces were
prone to have microbial adherence. Many researchers
tried to improve techniques and applied different coating
materials such as titanium dioxide, monomers, oils or high
polymerized glaze in order to overcome this situation.”
For instance, titanium dioxide coatings on a denture base
acrylic resin inhibited adhesion of S. sanguinis and C. albicans.”
However, there were several drawbacks of these coating
materials such as discoloration of the denture material

after using, limitation of improvement of its mechanical

Table 1 Surface coating agents and their components

properties or controversial longevity in the oral environment.”*

There were many studies about various brands of surface
coating agents such as Biscover®LV, Surface Coat®, Optiglaze
and Parylene®Coat. For example, the effectiveness and
surface integrity of Biscover®lV-treated surfaces was
more than that of Surface Coat®* In addition, coating
with 10-um layer of Parylene® C decreased the surface
roughness of PMMA although increasing the coating
thickness leaded to higher surface roughness of PMMA.”
Sulfobetaine methacrylate (S) and 3-hydroxypropyl
methacrylate (HP) coatings considerably reduced the
adhesion of C. albicans to the acrylic resin and could
prevent the dentures from C. albicans accumulation.”

Each surface coating agent has different com-
ponents as shown in table 1. However, some surface
coating agents have the same components. For instance,
Palaseal® is also composed of methylmethacrylate which

was found in Optiglaze.”

Surface coating agents

Components

Manufacturer

Biscover® LV

Optiglaze
and photo initiator

Parylene® coat

Palaseal® Methyl methacrylate 25-50 9%,

Dipentaerythritolpentaacrylate, ethanol

Methyl methacrylate, multifunctional acrylate, silica filler

Organic polymers (polypara-xylylenes)

Bisco, Inc Schaumburg, Illinois, USA
GC Corp

Penta Technology (Suzhou) Co., Ltd

Heraeus Kulzer GmbH

Tris(2-hydroxyethyl)-isocyanurat-triacrylate 25-50 %,

Oligotriacrylate 5-10 %

Propoxylated esters with acrylic acid 5-10 %

Diphenyl(2,4,6- trimethylbenzoyl)phosphine oxide 0-5 %

polyxyloxane hexaacrylate <1 %

Properties of surface coating agents are similar to
each other such as enhancing smoothness of the surface
area which leads to reduce bacterial accumulation, helping
abrasion resistance and reducing staining on the surface area.

According to KULZER MITSUI Chemical group
(Heraeus Kulzer Gmbh), Palaseal®is the trade name of

a product based on methacrylates. Its components are

presented in table 1. It refers to a family of monomer used
as sealing materials due to their ability to build a protective
layer on various surfaces. According to manufacturer’s
instructions, it shows that Palaseal® can form a film of
uniform thickness which is biocompatible and stable.
Also, it is a light-cure lacquer that is used to apply to the

surface of the denture materials and temporary crowns
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and bridges made of PMMA acrylic resins. Besides, it
has high surface hardness and abrasion resistance. With
Palaseal® coat it is possible to achieve a smooth surface
on newly finished and reworked PMMA-based prosthetic
components. The smooth surface prevents mechanical
irritation of the tongue and mucous membrane. The
transparent lacquer does not alter the color of the prosthetic
components. There has been studied about the capacity
L®

of Palaseal” glaze to make surface defects of composite

resin.”’ Also, Palaseal® coating had a surface roughness
higher than the plaque accumulation threshold (0.20 pm).***
However, there were few studies about Palaseal®as a
coating material for PMMA intraoral prostheses. Dentures
and several dental prostheses can be fabricated from heat-
cure or self-cure acrylic resin. However, heat-polymerized
resin was mostly chosen for denture fabrication such as
surface hardness, flexural strength, and bond strength to
highly cross-linked tooth which were higher than auto-
polymerized resin.”**! In addition, conventionally polished
auto polymerized resin remained porous which promoted
plague formation and bacterial contamination compared
to conventionally polished heat polymerized resin.”
Therefore, heat polymerized acrylic resins were chosen

to evaluate surface roughness in this study.

The purpose of this study was to evaluate effects
of Palaseal® coating agent on the surface roughness of
heat-polymerized denture base acrylic resins which
passed two different polishing techniques. The null
hypothesis was that different surface polishing and
Palaseal® coating would have no effect on the surface

roughness of heat- polymerized denture base acrylic resins.

Materials and methods

Fabrication of acrylic resin specimens

One hundred eighty rectangular (15*15*3 mm?)
PMMA specimens were fabricated from heat polymerization
(ProBase Hot, Ivoclar Vivadent) and finished with 1,000
grit silicon abrasive sandpaper as standardization before
an experiment. Then they were randomly divided into
six groups. The six groups included one control group
and five experimental groups. The control group (N) was
neither polished nor Palaseal® coated (Heraeus Kulzer
GmbH). The experimental groups were polished with
different techniques such as a conventional polishing
technique (pumice and Tripoli) (Whip Mix corporation,
Kentucky, USA) and a chairside polishing technique
(silicone points or Acrypoint) (Shofu Inc, Kyoto, Japan)

as shown in table 2.

Table 2 Surface polishing and Palaseal® coating in each experimental group.

Groups Abrasive sandpaper Pumice and Tripoli Silicone points Palaseal® coating
finishing polishing polishing Coated Uncoated
N / - - - /
NC / - - / -
p / / - - /
pC / / - / -
S / - / - /
SC / - / / -

The first group was unpolished and Palaseal®
uncoated group (N). The second group was unpolished and
Palaseal® coated group (NC). The third group was polished
with pumice and Tripoli and Palaseal® uncoated (P). The
fourth group was polished with pumice and Tripoli and

Palaseal® coated (PC). The fifth group was polished with

silicone points and Palaseal® uncoated (S). The last group
was polished with silicone points and Palaseal® coated (SC).

The details of materials using in this study
comprised of compositions and manufacturer as shown
in table 3.
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Table 3 The details of materials using in the studly.

Materials Use of materials

Compositions Manufacturer

ProBase Hot Denture base processing

Heat cured acrylic

Powder: 95% PMMA, 4% plasticizer,

Ivoclar Vivadent

1% benzoylperoxide

resins Liquid: 90% MMA, 10% dimethacrylate, catalyst
Pumice Finishing and polishing Silicon dioxide 76.2%, Aluminum oxide 13.5%, Whip Mix
Ferric oxide 1.1%, Ferrous oxide 0.1%, water <0.1% Corporation,
Louisville,

Kentucky, USA

AcryPoint Finishing and polishing Bonded abrasives (silicon carbide-SiC) in silicone matrix  Shofu Inc, Kyoto,
Japan
Palaseal® Coating Methyl methacrylate 25-50 9%, Heraeus Kulzer

Tris(2-hydroxyethyl)-isocyanurat-triacrylate 25-50%, GmbH

Oligotriacrylate 5-10% propoxylated esters with

acrylic acid 5-10%

Diphenyl (2,4,6- trimethylbenzoyl) phosphine oxide

0-5% polyxyloxane hexaacrylate <1%

All specimens were prepared by using silicone
molds made of rectangular custom-made plastic boxes.
The plastic boxes were used to form the rectangular
silicone molds. The rectangular patterns (15*15*3 mm?)
were made of heavy body condensation silicone material.
Wax was melted and placed on the silicone molds. The
glass slab was used to control the thickness of specimens.
The molds were made by placing the rectangular wax in
a metal flask with dental stone. The lower half with the
flask was added up with mixed dental stone and was
allowed to set for 1 hour. The stone surface was painted
with a separating medium. The upper half of the flask
was placed over the lower half and filled with mixed
dental stone and allowed to set for 1 hour. The flask
was placed into wax scalding unit for boiling out the wax
(100°C, 5 minutes). The halves of the flask were separated.
The stone surface was painted with separating medium.
A heat cured denture base material was mixed according
to the manufacturer’s instructions and packed into the
molds. The upper and lower flasks were closed and
maintained under 200 lbs of compression for 30 minutes.

The flasks were removed from the hydraulic press and

cooled over the bench for 150 minutes. The curing
procedure was processed by placing the flasks in the
water bath at 71°C for 9 hours. The specimens were left
in the flask overnight before removal. And then they
were stored in water at room temperature for 24 hours.”
Finishing and polishing methods

Heat cured acrylic resin specimens were peripheral
polished by a tungsten carbide bur. Then, they were finished
with 1,000 grit size waterproof silicon abrasive paper by a
polishing machine for 60 seconds as standardization.
Finishing was achieved at 5000 rpm. under constant pressure
and water irrigation. The abrasive paper also was cleaned
under running tap water after each cycle. Group P and PC
were then polished with pumice (Whip mix) and Tripoli
on soft cloth wheels for 60 seconds using a polishing unit
at 5,000 rpm. The polishing was controlled under constant
pressure. Meanwhile, groups S and SC were then polished
with silicone polishing points (Acrypoint, Shofu). Starting
with dark grey polisher (coarse grit) and brown polisher
(medium grit) and light grey polisher (fine grit) in the chairside
micromotor at 5,000 rpm for 60 seconds each under

constant pressure. Finishing and polishing were performed
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by 1 operator to avoid operator variability. After polishing,
the specimens were ultrasonically cleansed for 30 minutes
to eliminate contamination of the surfaces. Then, they were
immersed in distilled water for 48 hours at 37°C to promote
release of residual monomer.* After that, they were dried
and sterilized with ethylene oxide.”
Palaseal® coating methods

Groups NC, PC and SC were further coated with
1 layer of Palaseal® (Heraeus Kulzer) as shown in figure 1.
To begin with, a measurable micropipette (10-1000 pl.

size, Finn Pipette® F2) was set at 20 pl. to control coating

Figure 1

thickness. Then, the micropipette tip was used to take
Palaseal® and drop it on prepared PMMA specimens.
Later, a cover slide sheet (22*22 mm.) was carefully put
on the prepared specimens to avoid air bubble formation
and promote surface smoothness. This procedure was
done by one hand operator to avoid operator variability.
Lastly, according to the manufacturer’s instructions, the
specimens were polymerized for 90 seconds in light
curing HiLite® power unit (Dentacolor XS; HeraeusKulzer

GmbH) after an exposure time approximately 20 seconds.

Procedures of Palaseal® coating. A: set a measurable micropipette at 20 ul., B: take Palaseal® with the micropipette tip, C: drop it on

prepared PMMA specimens, D: put a cover slide sheet on the specimens and polymerize the specimens with light curing HiLite® power

unit for 90 seconds after an exposure time approximately 20 seconds.

Palaseal® coating surface smoothness was controlled
by using a cover slide sheet. After the complete coating
procedure, the specimens were ultrasonically cleansed
for 30 minutes to eliminate contamination of the surfaces.
Then, they were immersed in distilled water for 48 hours at
37°C7 After that, they were dried and sterilized with ethylene
oxide.” The specimens were kept into the vacuum sealed bags.
Also, they were held with gloves to prevent them from
contamination of the surfaces before during and after testing.
Measurement of surface roughness

A laser noncontact profilometer (Alicona, Infinite
Focus SL, Austria) was used to measure the surface roughness

of the specimens in each group. To explain, it calculated

the arithmetic average height (Ra) of the specimens. A
scan size was fixed by the magnification of the optical
system. The magnification of the objective lens used in
the measurement was *50 and scanning duration for each
line was 5 minutes. The surface roughness was derived
from computing the numeral values of the surface profile.
The Ra value was able to indicate the overall surface
roughness. Also, they could be defined as the mean value
of absolute distance of the roughness profiles from the
mean line within the measuring distance. For each specimen,
a central area of 5*5 mm. was scanned by 3 lines with a
profile length of 1.25 mm and a scan size of the area was
Lc 250 um.
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Visual surface analysis

A Scanning Electron Microscope (SEM) was
used to visualize the surface topography and verify the
surface roughness of control and experimental samples.
One sample from each group was visualized at 1000x,
3000x, and 5000x magnification. An effort was made to
focus on a showing area and adjustment of the higher
magnification while remaining on the same area was
also done.
Statistical analysis

The Statistical Package for the Social Sciences (SPSS)
software (version 23, SPSS Inc., IBM Corp. Chicago, IL, USA) at
95% confidence of level was used to analyze the collected
data. A p-value < 0.05 was significantly considered. Mean

surface roughness values were compared between various

Table 4 The statistic results of Two-way ANOVA.

groups using two-way ANOVA. Also, Tukey Honestly Significant
Difference (HSD) was chose to test for significant differences

in the mean surface roughness values of each group.

Two-way ANOVA test showed results in table 4.
According to F values and p-value, they could be interpreted
as following:

1) Surface roughness was significantly different across
surface polishing.

2) Different Palaseal® coating had significantly difference
in surface roughness.

3) There was significant interaction between surface

polishing and Palaseal® coating in surface roughness.

Source Type Il Sum of Square df Mean Square F Sig.
Corrected Model 3960993.700 5 792198.740 1005.708 0.000
Intercept 23007205.700 1 23007205.700 29207.976 0.000
Surface Polishing 2762077.758 2 1381038.879 1753.249 0.000
Palaseal® Coating 656904.381 1 656904.381 833.950 0.000
Surface Polishing * Palaseal® Coating 542011.559 2 271005.780 344.046 0.000
Error 137060.292 174 787.703
Total 27105259.690 180
Corrected Total 4098053.990 179

Next, pairwise comparison was conducted to test
which pairs of surfaces polishing and Palaseal® coating were

different in surface roughness. It was shown in table 5.

Also, estimated marginal means of surface roughness
(Ra) graph were plotted to analyze effect of interaction

and presented in figure 2.

Table 5 Multiple comparison and descriptive statistics (surface polishing)

95% Confidence Interval of

Mean Std. Error of the Difference ; o Sig.
Difference Difference (2-tailed)
Lower Upper
Control - Pumice 269.920 18.864 232.248 307.591 14.309 65° 0.000°
Control - Silicone 254.999 18.959 217.151 292.848 13.450 66° 0.000°
Pumice - Silicone -14.920 6.28348 -27.363 -2.477 -2.374 118 0.019°

*The letter “a” superscript meant significant difference at 0.05 between groups at 95% confidence level. The letter “b” superscript meant t-test

came from unequal variances assumed.
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Mean (nm.) Standard Deviation

Control Non Coating 670.5 30.7
Control Coating 394.5 30.1
Pumice Non Coating 283.2 25.8
Pumice Coating 241.9 253
Silicone Non Coating 300.1 31.8
Silicone Coating 254.9 23.7

Figure 2 Estimated marginal means of Ra (Surface Polishing * Palaseal® Coating)

Starting with surface polishing, figure 2 illustrated comparison of each surface. Every pair had p-value
means of each surface. Itis clearly seen that control group less than significance level 0.05. Consequently, surface
had the highest mean, followed by silicone and pumice roughness could be ordered from maximum to minimum
groups, respectively. Besides, table 5 showed pairwise by control, pumice and silicone groups, respectively.

Table 6 Multiple Comparison and Descriptive Statistics (Palaseal® Coating)

95% Confidence Interval of

Sig.
Mean Std. Error of "
the Difference ¢ df (2-tailed)
Difference Difference
Lower Upper
Non-Coating - Coating 120.822 20.727 79.776 161.867 5.829 118" 0.000°

“« »

*The letter “a” superscript meant significant difference at 0.05 between groups at 95% confidence level. The letter “b” superscript meant t-test

came from unequal variances assumed.
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Mean (nm.)

Standard Deviation

Non-Coating

417.9 182.1

Coating

297.1 74.2

Estimated Marginal Means of Ra

420 .00

390 .00

360.00

330.00

Estimated Marginal Means

300.00-

T
Mon Coat

Figure 3 Estimated marsinal means of Ra (nm.) (Palaseal® Coating)

Figure 3 illustrated clearly that mean of surface
roughness for coating was dramatically lower than non-
coating. Mean difference of non-coating groups was
higher than coating groups. P-value shown in table 6
was less than significance level 0.05. Consequently, it was
concluded that surface roughness of non-coating was
higher than coating.

Lastly, the t-test results in table 7 presented
that every combination was significant difference in
surface roughness with other combinations. All p-values
in the table were less than significance level 0.05.

Moreover, figure 4 depicted estimated marginal
means of surface roughness by surface polishing and
Palaseal® coating. A green line represented coating;
whereas, a blue line referred to non-coating. Position
of the green line was under the blue line, which meant
that surface roughness of coating groups was lower than
non-coating groups across three types of surface roughness.

Also, surface roughness of control groups was the highest,

T
Coat

Coating

followed by silicone and pumice groups, for both coating
and non-coating groups.

In conclusion, there was significant difference in
surface roughness across surface polishing, where pumice
groups had the least roughness and control group had
the most roughness. In addition, coating groups had less
roughness on surface than non-coating groups. Finally,
there was interaction between surface polishing and
Palaseal® coating on surface roughness.

Scanning electron microscope images (5000x
magnification) of poly-methylmethacrylate (PMMA)
specimens (Fig. 5) revealed results which were similar
to surface roughness measurements. To explain, (D) group
PC had the smoothest surface while (A) group N had the
roughest surface compared to the others. Furthermore,
Palaseal® coated groups (group NC, PC, SC) had smoother
surface than Palaseal® uncoated groups (N, P, S). In addition,
group P has smoother surface than group S and group N

respectively for coated and uncoated groups.
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Table 7 Multiple Comparison and Descriptive Statistics (Surface Polishing * Palaseal® Coating)

95% Confidence Interval

Mean Std. Error of of the Difference ‘ of Sig.
Difference Difference (2-tailed)
Lower Upper

Control Non Coating - 276.013 7.839 260.321 291.705 35.210 58 0.000°
Control Coating

Control Non Coating - 387.286 7.317 372.630 401.943 52.926 56" 0.000°
Pumice Non Coating

Control Non Coating - 428.565 7.259 414.025 443.107 59.041 56" 0.000°
Pumice Coating

Control Non Coating - 370.420 8.069 354.267 386.572 45.904 58 0.000°
Silicone Non Coating

Control Non Coating - 415.592 7.070 401.420 429.764 58.780 55° 0.000°
Silicone Coating

Control Coating - 111.273 7.237 96.787 125.759 15.376 58 0.000°
Pumice Non Coating

Control Coating - 152.553 7177 138.1767 166.929 21.254 56" 0.000°
Pumice Coating

Control Coating - 94.407 7.996 78.400 110.413 11.806 58 0.000°
Silicone Non Coating

Control Coating - 139.579 6.987 125.577 153.581 19.978 55° 0.000°
Silicone Coating

Pumice Non Coating - 41.279 6.603 29.060 53.498 6.251 58 0.000°
Pumice Coating

Pumice Non Coating - -16.867 7.486 -31.851 -1.882 -2.253 58 0.028°
Silicone Non Coating

Pumice Non Coating - 28.306 6.396 15.503 41.109 4.426 58 0.000°
Silicone Coating

Pumice Coating - -58.146 7.428 -73.016 -43.276 -7.828 58 0.000°
Silicone Non Coating

Pumice Coating - -12.973 6.329 -25.642 -0.305 -2.050 58 0.045°
Silicone Coating

Silicone Non Coating - 45.173 7.244 30.672 59.674 6.236 58 0.000°

Silicone Coating

*The letter “a” superscript meant significant difference at 0.05 between groups at 95% confidence level. The letter “b” superscript meant t-test

came from unequal variances assumed.
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Mean (nm.) Standard Deviation

Control Non Coating 670.5 30.7
Control Coating 394.5 30.1
Pumice Non Coating 283.2 258
Pumice Coating 241.9 253
Silicone Non Coating 300.1 31.8
Silicone Coating 254.9 23.7

Figure 4 Estimated marginal means of Ra (Surface Polishing * Palaseal® Coating)

Figure 5 Scanning electron microscope images (5000xmagnification) of poly-methylmethacrylate (PMMA) specimens. N: unpolished
and uncoated group, NC: unpolished and coated group, P: polished with pumice and Tripoli and uncoated group, PC: polished
with pumice and Tripoli and coated group, S: polished with silicone points and uncoated group, SC: polished with silicone

points and coated group.
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Discussion

This study investigated how Palaseal® coating
and different polishing techniques would affect surface
roughness of heat polymerized denture base acrylic
resins. Heat polymerized acrylic resin material was
chosen to be the material of choices instead of auto
polymerized acrylic resin material because of many
reasons. Firstly, auto-polymerized acrylic resins has more
residual monomer content than heat polymerized acrylic
resins.”’ Secondly, surface hardness and flexural strength
of heat-polymerized resin is higher than auto-polymerized
resin.”® Thirdly, using heat-polymerized denture base
acrylic resin obtained higher bond strength to highly
crosslinked tooth compared to auto-polymerized resin.”*
Finally, conventionally polished auto-polymerized resin
remained porous which promoted plaque formation and
bacterial contamination compared to conventionally
polished heat polymerized resin.”

Conventional lathe polishing and chairside
polishing was most common polishing systems used in
process of polishing acrylic resins. Chairside polishing
were preferred to use for tissue adjustment or occlusal
adjustment on the surfaces of complete or partial
dentures during delivery visit or post insertion visit.'"****
However, chairside polishing technique provided higher
surface roughness than conventional lathe polishing
technique.17 As a similar, the result showed that the mean
Ra value of group S was higher than that of group P.
This finding was as the same as the result of previous
studies.’”* Pumice and Tripoli polishing technique was
used as a conventional lathe polishing due to being a
traditional technique utilizing pumice mixed with water
to form a mud-like material for finishing and polishing
denture base acrylic resins. Thus it was chosen to stand
for a laboratory polishing technique in this study. In addition,
there was a previous study found that polishing with
pumice and gold rouge provided higher surface roughness
of heat-cured acrylic resins materials than polishing with

polishing paste and universal polishing paste respectively.

However, pumice and gold rouge values were well within
the threshold value of 0.2 mm." As a consequence,
pumice was used as one of polishing techniques instead
of using universal polishing paste in this study. According
to the manufacturer, the particle size of fine grain pumice
(Whip mix) was 40 to 200 pum. which was moderate rough
compared to that of abrasive particles in toothpaste
which had a grain size 4-12 um.” However, toothpaste
which had the great abrasive effect to damage the surface
of denture base material should be avoided while cleaning
the denture.”” Moreover, the result showed that the
smoothest surfaces were produced when specimens were
polished with pumice and Tripoli and then coated with
Palaseal®. A reasonable explanation was that the smoother
surface of specimens after the polishing was, the more
chance of smoother surfaces of the specimens could be
after Palaseal® coating. Furthermore, the consequences
of this study showed that Palaseal® coating could lead
to produce surfaces with Ra values within a range 0.241-
0.254 pm which was close to Ra value 0.2 um. as the
threshold for microbial colonization.*?** In addition, it
presented that a reduction of mean Ra values of all Palaseal®
coated groups (NC, PC, SC) was statistically significant
(P<0.01). It could be explained that Palaseal® coating
was able to effectively seal rough surfaces of both acrylic
resins polished with pumice and Tripoli and silicone points.

In this study, a non-contact laser profilometer
was used to measure surface roughness instead of using a
contact stylus profilometer because of many advantages.
First, a procedure of using a non-contact laser profilometer
was less complicated than that of using a contact stylus
type profilometer.” Second, there was no a diamond or
ruby stylus related to potential damage of the specimen
while moving on its surface in a non-contact laser. Lastly,
the average gradient of the surface roughness was considered
in measurement of the deviations in the vertical direction.”
However, there were some limitations in using a non-

contact laser profilometer. Too shiny specimens were
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measured Ra values with difficulty because of their
reflection of the light. Thus, the right angle should be
found to measure them. Furthermore, a non-contact laser
profilometer was less available than a stylus profilometer.
In this study, arithmetic average height (Ra) was calculated
in the profilometer because Ra was the most common
amplitude parameter which was used to characterize
surface roughness.” Ra was more preferable than the Rz
and Rq because of sensitivity of Rz in case of high pecks
and deep valleys and unsuitability for a small deviation
from the mean line of Rq.”

In a polishing procedure with pumice and Tripoli
and silicone points, one hand operator was used in the
procedures instead of a polishing machine. As a consequence,
human errors could be found. In a Palaseal® coating
procedure, a measurable micropipette (20 um.) was
used to measure the volume of Palaseal® coating agent
and to control coating thickness before applying. Then, a
cover slide sheet (22*22 mm) was used to put on the
coated surface of specimens to control surface smoothness
of coating agents. According to Manufacturer’s instructions,
an applicator like a small brush was recommended to
use for application. However, the applicator provided
unexpected thickness and surface smoothness of the
coating agent. Therefore, the cover slide sheet would
prefer to the applicator.

Limitation in this study was that the surfaces
of PMMA specimens were flat whereas any removable
prosthesis had curve surfaces. Despite the limitation,
Palaseal® coating agent could be effectively reduce surface
roughness of acrylic resins specimens as presented by

decrease in the mean Ra values and confirmed by SEM images.

Conclusions

In spite of the limitations of this study, and the
conclusion based on the obtained results, it may be
concluded as the following sentences.

1) Palaseal® coating on heat polymerized denture base

acrylic resins produced reduction of surface roughness

of acrylic resins both polished with pumice and Tripoli
and silicone points.

2) Palaseal® coating on heat polymerized denture
base acrylic resins even performed decrease in surface
roughness of acrylic resins only finished with abrasive
sandpaper.

3) Polishing with pumice and Tripoli was more effective
to increase surface smoothness of heat-polymerized
denture base acrylic resins than polishing with silicone
points.

Therefore, denture base acrylic resins adjusted
during delivery visit should be polished with a conven-
tional laboratory technique (pumice and Tripoli) before
Palaseal® coating because of obtaining the smoothest
surface of acrylic resins. However, the laboratory technique
after denture base adjustment may not be available in some
dental clinics. Thus, a chairside polishing technique (silicone
points) could be an acceptable option before Palaseal®
coating based on this study.

However, further studies related to efficacy of
Palaseal® coating agent should be supported such as
tendency to reduce adherence of candida albicans on
Palaseal® coated acrylic resin and longevity of Palaseal®

coat after brushing or accelerated aging.
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Abstract

This study aimed to assess associations between occluso-proximal caries related factors and success/failure
of class Il restorations in mandibular primary molar teeth using the SMART technique and to assess failure characteristics
of Class Il restorations using the SMART technique in mandibular primary molar teeth. This study was approved by
the Ethics Committee at The Faculty of Dentistry, Prince of Songkla University. Children aged 3-5 years old having
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dentinal caries on occluso-proximal surfaces were recruited for this study. One hundred and forty-one teeth were

examined for clinical information regarding caries lesions and related factors. Dental models were cast from putty

silicone impressions. For all selected teeth, soft caries was removed by spoon excavators and then restored with

glass ionomer cement (Fuji IX GP Extra capsule, GC Corp., Japan) by dental therapists as part of an ongoing regular

project. Clinical examination for ART scores was conducted at 6-month follow-up. Multivariable logistic regression

analyses were conducted. The success rate of SMART Class Il restorations was 70.7 %. Based on the multivariable

logistic regression model, occluso-distal lesion in the primary mandibular first molar, interproximal gingival inflammation

and interproximal space were statistically significantly associated with higher failure rate of SMART Class Il restorations.

Loss of restoration was the most common failure for the restorations. For SMART Class Il restorations having an occluso-distal

lesion in primary first molars, having adjacent interproximal gingival inflammation and having interproximal space

were more likely to fail in SMART Class Il restorations.

Keywords: Glass ionomer cement, Primary teeth, Dental caries, Restorative technique, ART
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fian 3.0 U rgunniian 5.9 U ngusegnannninfesas 95
fingAnssulimnusiniioduegsfuasnisysaslnseilu
unnInSewaz 98 hjﬁmiﬂmﬁamsijmiyims fludile
fumaysaraodluaudmduiiunnuthuudsdi 1 Taony
598HA1U OD (occluso-distal) Usvanausaway 57

dlofinmunatiszozingn 6 Wew nuhfiiluilésy
nMsnsIesIua 133 & Suihildndunnfinnuma 8 Saadu
Soway 5.7 lnelonsanudsa (3% 0 uag 1) lumsysaeily
whiiuTeway 70.7 dnuaigmIaumvaIven1sysaisiunaiay
dalvgy Ao v 4 mnedsTaqusnsvigaiamn uildny
AmuduvETnnsisesunduth Tnewuhsnsnisduman
°Uaqmiymwumﬁummﬁmuéw%ﬁ 1 waedtunsniuseng
i 2 whiuSesas 33.7 uazdoray 17.0 muddu fuandy
97l 2

M15997 2 Tunsian Uszdiuianysazuaydnsm s uS vy daBituuas s AU lATUN Ty stz Ie1nas ART

(AAUATI 2821387 6 LHD1)

Table 2 Distribution of evaluated codes and success rates by tooth type and surface of the restoration according to the ART criteria.

(6-month follow-up)

AUNTIUUIUNEATN 1

AUNTIUUUNE19TTN 2

U (Sowaz) U (Sowaz) R
S9el (n=133)
oM oD 394 oM oD 394
(n=21) (n=77) (n=98) (n=15) (n=20) (n=35)

0 11 (52.4) 27 (35.1) 38 (38.8) 8 (53.3) 11 (55.0) 19 (54.3) 57 (42.9)

1 8(38.1) 19 (24.6) 27 (27.5) 5(33.4) 5(25.0) 10 (28.7) 37 (27.8)

2 0 7(9.1) 7(7.1) 1(6.7) 2(10.0) 3(8.5) 10 (7.5)

q 2(9.5) 23(29.9) 25 (25.5) 1(6.7) 2 (10.0) 3(8.5) 28 (21.1)

6 0 1(1.3) 1(1.1) 0 0 0 1(0.7)
AUASD

©.1) 19 (90.5) 46 (59.7) 65 (66.3) 13 (86.6) 16 (80.0) 29 (83.0) 94 (70.7)
ANLALLIaD

24 6 2(9.5) 31 (40.3) 33 (33.7) 2(13.4) 4 (20.0) 6 (17.0) 39 (29.3)

ApszraNudNNUSaesLUs (bivariate analysis)
seniedafesing 9 deanudumvalunsysaeiiukanduy
MINN 3

NUNSUUIMUYB T (11 OD WWSeuiiiauiumu
OM (occluso-mesial)) st aity (Au OD vasiunI ML
81989 1 Wisuileuivguaganudu) nmsiiuvesianysuy
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naaysalziiy seAuNsenlauvevRianseieity Nsiiesing
sewinsdilufanuduius fuanudumanlunisysaugily
pgelitldAyMN9af (<0.05) kaENUINYIBIY YWIAVBA
Tnseitusgfatundsmsmdadiotiug fulthifasduiusiu
eudnsalunisysailu (p=0.068 war p=0.057 Mud1Au)

naNTIATIZNIsanneeladafndvansfiiuls lay
Fonduusiesduiiiian p<0.2 Wour duvdsiuwedity
¥iinTitu wiadfuuaziumishudionSeudeusuiiuns
thunde®l 1 F1u OD Feny sedunisdnauvesnien
spisity nsiivesinsswiedily suasesyfistunds
f‘iﬁmLﬁaﬁuaLLasﬂmﬁwuaﬁa@yimwé’qgiwﬁu Wervins
NARBUANELNUSTULDITENINILUTDESE (multicollinearity)

Linuadelaisienduyssavsruduiudii 0.6 Tnefuuy
anvnewuthdontimduiusensiiuddmeeda (p<0.05)
Toun wiadflunassumisin Tnewnlnseiluduiiunsw
Yunane@d 1 du oD wulddnsiduiladedes (odds
ratio) Tlazdumaainiu 5.468 dofeuiuiuduazsudy
(p=0.004) 32AUNITONLEVVDNIIDNTZWINAU WInTNIS
shiauveionsyuhaiiu fimssautaddesfiorduman
Wiy 15.212 edisufunislifiuiensniauszninsdiy
(p=0.010) WAz 13iveeIesEninedily Tnewniiveding

s ine@ity Sandnsdnieduidusfivsdumaiiniu 3.993
dladlsutunislifivesinesewinedilu (p=0.009) Fuans
Tum5199i 4
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Table 3 Bivariate analyses assessing associations between restoration failure and related factors at the 6-month follow-up.

ANUEUVAIVDITTY TR

UJady Fuau Gowaz)
OR (95% ClI) p-value
WA (n=133)
¥18 71(51.4) Ref.
W 70 (49.6) 1.15 (0.54, 2.42) 0.720
Fuvisduvas@iiy (n=133)
occluso-mesial 39 (27.7) Ref.
occluso-distal 102 (72.3) 4.52(1.48, 13.83) 0.008
wiadily (n=133)
Hunsuniundnedil 1 104 (73.8) 2.45 (0.93, 6.50) 0.071
flunsnnuuenedii 2 37 (26.2) Ref.
windilunasiuviedig (n=133)
funsuniuwansdit 1 ¢u occluso-distal 81 (57.0) 4.04 (1.68, 9.71) 0.002
Fuavdudu 60 (42.6) Ref
42991g (n=133)
<40% 20(14.2) 2.52(0.93, 6.80) 0.068
>407 121 (85.8) Ref.
woAnssufaun1TYsUEAy (n=133)
Tmnusiuiielueened 135 (95.7) Ref.
Wanusudlelisud 6(4.3) 1.64(0.26, 10.22) 0.596
AMUANAIU occluso-gingival (n=133)
< 2 Hafung 109 (77.3) Ref.
> 2 Jafuns 32 (22.7) 1.45(0.62, 3.42) 0.391
A2MUANATY axio-pulpal (n=133)
< 2 fiaduns 104 (73.8) 1.17 (0.50, 2.72) 0.718
> 2 daduns 37 (26.2) Ref.
A2MUN319A1U mesio-distal (n=133)
< 3.00 Hadiuns 112 (79.4) 1.40 (0.54, 3.60) 0.489
> 3.00 fiaang 29 (20.6) Ref.
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Table 3 Bivariate analyses assessing associations between restoration failure and related factors at the 6-month follow-up. (cont.)

AUANMAIVDITHAYTOUL

UJady uau (3ewaz)
OR (95% CI) p-value

AUN19AU bucco-lingual (n=133)

< 3.50 fadkuns 95 (67.4) 1.16 (0.52, 2.59) 0.715

> 3.50 fiaawng 46 (32.6) Ref.
Aunavastnseiluniiugaiiudtu buccal (n=117)

Tiugailuvsafuguilusn buccal < 1.00 fadluns 96 (78.0) 2.70 (0.86, 8.56) 0.090

Auyudiy > 1.00 Jaduns 27 (22.0) Ref.
Anunavastnseiluniiugaiiugu ingual (n=117)

TRugaituvsafuguilug lingual < 1.00 fiadwns 107 (75.9) Ref.

Auyudiy > 1.00 Jaduns 16 (24.1) 1.56 (0.52, 4.71) 0.426
AMURUIYRIHUAIU buccal (n=132)

< 1.00 Hadiums 54 (38.3) Ref.

> 1.00 Hadns 86 (61.7) 1.44 (0.66, 3.16) 0.357
AUNLIVBIHUAY lingual (n=132)

< 1.00 fadiuns 42 (29.8) 1.29 (0.58, 2.88) 0.537

> 1.00 fiaawmng 98 (70.2) Ref.
omaderiluvnsidailoiluy (n=133)

Taifl 131 (92.9) Ref.

a 10 (7.1) 1.22(0.29, 5.15) 0.785
Msiiuvasanysasnaeysueiy (n=133)

TanysugUnd 117 (83.0) Ref.

Taqysugiiy < 0.5 Jadiuns 24 (17.0) 4.46 (1.01, 19.69) 0.048
STAUNNTONLEUVDIUIBNTZUINHY (n=133)

wienUn@ 43 (30.5) Ref.

Wansniau 98 (69.5) 5.43 (1.78, 16.56) 0.003
IAYaMNsANIENINeTaNHuy (n=133)

Taif] 44 (31.2) Ref.

a 97 (68.8) 1.72 (0.73, 4.06) 0.215
nsivesineseninedily (n=117)

Taif] 83 (58.9) Ref.

e 41 (41.1) 2.99 (1.29, 6.98) 0.011
N3IAYBIINeTENINNTHY (n=118)

Tadvn 85 (60.3) Ref.

U0 40 (39.7) 0.90 (0.39, 2.10) 0.808
swalnseilumisdundaidaidoiluy (n=133)

laditatu 116 (82.3) 3.45 (0.97, 12.39) 0.057

Wty 25 (17.7) Ref.
Uszaunsalnisyinauvesiunnivia (n=133)

Usgaunmsal > 3 T 69 (48.9) Ref.

Uszaunmsal < 31 72 (51.1) 1.17 (0.55, 2.47) 0.686

Ref. fig ngue N84
9
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Table 4 Multivariate analysis* assessing factors associated to restoration failure at the 6-month follow-up.

Jady OR (95% CI) p-value
wiaTHusazAuiedy

funsratuuansdi 1 & op 5.47 (1.73, 17.32) 0.004

Fuavsnudie Ref.
SEAUNITONLEUVD BN TZU AN

widenun@ Ref.

wilendnLay 15.21 (1.92, 120.42) 0.010
nsivesineseninedilu

il Ref.

3l 3.99 (1.40, 11.37) 0.009

*HauvsTudumuudsduusenaudig s uvestiy viladiluuayguvuanu Yoy seAunITenauYeunionsynINity nslivesinsynindity nsi
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uniasal

msfnwihSumsinwidanaeiiaianmmaiy
feyaludhanth Tneudeyaludin 100 auildsumsysasity
AanayaviA 141 & famunaiisyezinn 6 oy Tiuillésy
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YDIIBNTYIUTUUY SMART Felddayavainisysaiiuiie
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HANSANY
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dosmnluvssmdlnedisnamaieiuggefusinengios
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aulsianansaysaiiludeds SMART ¢ Gamsdinwidu 4 5in
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\defnnunaiiszoziia 6 1eu wusniAdy
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de Franca Lopes WagAnis Ssvinisnaaesnisadinuuudy
(randomized clinical trial) lngysaugiluaaiaymenaid
lolelumiosBumnsinnumilags EQUA™ Fi) iszezian 6 Weu
fsamanudi3awiiuiesay 83" eraidesnannsiden
SOURPNLINDITIVES ICDAS 5 130 6 Tilasinin Jefideiden
senyfilivensiiundsitudulndutuvdosulndduuas

annsoliaiosflodnlumdnsesyldnuinasives ART
Ineviununmddudysagitudenslifouyalnseiiuluyn
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Leuven, Belgium) LLa::Lﬁﬂﬁlﬁﬁﬁ'mmsﬁﬂmmqmmhvﬁa
Wiy 6 U e1alianusiudlelauinnituavenaditasniny
au/l3 (attention span) fiumuniinguifinuesnisinuiifios)
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wuuuAlgaBishduRsduNIa A g N
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Consistency of Orthodontic Treatment Need Indexes in the Community between
Orthodontist, General Dentist and Dental Nurse
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Abstract

The objective of this study was to evaluate the consistency and time consumed of the Community Orthodontic
Treatment Need (COTN) index that was developed by researchers from the Faculty of Dentistry, Prince of Songkla
University compared with the Dental Aesthetic Index (DAI). The samples consisted of 80 students (18 males
and 62 females) aged 15 to 20 years (17.6+1.6 years) in Hat Yai, Songkhla. The samples were examined with DAI
and COTN indexes by orthodontist, standardized and well-trained general dentist and dental nurse. Statistical analysis
included the Kappa coefficient and paired t-test. Result: Both indexes had good consistency between examiners
but COTN was more consistent than DAI. The inter-examiner consistency between orthodontist and general dentist
was higher than for orthodontist and dental nurse (Kappa of DAI=0.709 and 0.618, Kappa of COTN=0.717 and 0.623,
respectively). When comparing the times consumed between DAl and COTN indexes, the results revealed no significant
difference in time consumption between the orthodontist and general dentist (P>0.05) but dental nurse used significantly
more time to examine both indexes than orthodontist (P<0.01). In addition, dental nurse used significantly less time
with COTN than DAI (P=0.001). This study concluded that well-trained dental nurse and general dentist were able
to determine orthodontic treatment need using both indexes. Higher consistency and less time consumption were

found when performing with the COTN index compared to the DAl index.

Keyword: Orthodontic treatment need, Community Orthodontic Treatment Need index, Dental Aesthetic Index,

Dental nurse, General dentist
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Table 2 Occlusion characteristics components of COTN index.

COTN components Unit of measurement
1. Anterior crossbite (AC) number of pair(s)

2. Posterior crossbite (PC) number of pair(s)

3. Anterior maxillary overjet (MO) mm.

4. Vertical anterior overbite (OB) mm.

5. Largest maxillary irregularity (M) mm.

6. Anteroposterior molar relationship (MR) Class L (0)

Class L or Class W half cusp (1)
Class WL or Class W full cusp (2)
7. Posterior crowding (PCd) number of segment(s)

8. Posterior spacing (PS) number of segment(s)
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+ (0.706XMR) + (1.07xPCd) + (1.728xPS)

(-13.088) + (4.492xAC) + (0.236xPC) + (2.001xMO) + (1.252xOB)
+(0.612xMI) + (0.368xMR) + (1.574xPCd) + (2.665xPS)
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Figure 1 Microsoft Excel program for recording and presenting the output of COTN index.
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Examiner Kappa coefficient

DAI COTN
Orthodontist vs General dentist 0.709 0.717
Orthodontist vs Dental nurse 0.618 0.623
General dentist vs Dental nurse 0.653 0.680
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Table 4 Average time consuming between DAl and COTN index

Time consuming (minute)

Mean difference

Examiners P-value
Min - Max Mean +SD Min - Max Mean + SD (DAI-COTN)
Orthodontist 0.53-2.16 1.13 + 0.40 0.56 - 2.00 1.10 + 0.31 0.03 0.602
General dentist 0.58-2.24 1.18 + 0.44 0.57 - 2.30 1.17 £ 0.32 0.01 0.873
Dental nurse 1.01-2.23 1.29 £ 0.25 1.00 - 2.10 1.22 +0.18 0.07 0.001*
* Statistical significance (P<0.05) using paired t-test
A1529i1 5 AadgueaIaIltseningnsas 3 aulaelasvll DAl uay #uid COTN
Table 5 Average time consuming of DAl and COTN index among 3 examiners.
DAl COTN
Examiners Mean difference Mean difference
P-value P-value
(minute) (minute)
Orthodontist - General dentist 0.05 0.510 0.07 0.158
Orthodontist - Dental nurse 0.16 0.003* 0.11 0.002*
General dentist - Dental nurse 0.11 0.030* 0.05 0.333

* Statistical significance (P<0.05) using a paired t-test
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Evaluation of the Push-out Bond Strength of MTA-based Sealer in the Simulated
Immature Root Models
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Abstract

The aim of this study was to compare the push-out bond strength of MTA Fillapex to AH Plus and CU Sealer
in simulated immature root models. The models were created from forty-five extracted single root premolars and
randomly divided into three groups of fifteen each. Root canals were obturated with gutta-percha and one of the
following sealers: MTA Fillapex, AH Plus and CU Sealer. After immersion in phosphate buffered saline for twenty-eight

days, the roots were cut perpendicularly to the long axis to create 3-mm thick slices from the apical end of roots.
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The push-out bond strength was measured with a universal testing machine. Failure modes were determined under

scanning electron microscopy. The highest mean of push-out bond strength was found in AH Plus group, followed
by MTA Fillapex and CU Sealer sequentially at p<0.05. Within the limitations of this in vitro study, MTA Fillapex

showed less push-out bond strength to root dentin when compared to AH Plus sealer.

Keywords: Push-out bond strength, Root canal sealer, MTA
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Table 1 Mean push-out bond strengths (MPa + SD) of the experimental groups.

Push-out bond strength . Maximum
Sealers Minimum
(n=15) Mean = 5D (MPa) (MPa)
N (MPa)
MTA Fillapex 0.29 + 0.08° 0.18 0.42
AH Plus 1.05 + 0.07° 0.61 1.64
CU sealer 0.11 + 0.03° 0.08 0.18

Different superscript letters indicate a significant difference between groups. (p<0.05).

AN 2 TIILTUIIUTIUUNAIUAINAUNAIYEIN17TERAAYD I

Table 2 Specimen distribution according to failure mode.

Sealers Mode of failure (number of specimens)
(n=15)

Adhesive Mixed Cohesive

MTA Fillapex

AH Plus
CU sealer 11
15kV WD19mm  S540
JU 2 pnmsumamvkendIWlunguiydaines
Figure 2 Adhesive failure of CU sealer group; D = Dentin,
C = Root canal
WD19mm S840
Uil 3 A B mvUNaulunguilo g U4 pnuaumavulpdinlunguieeandd
Figure 3  Mixed failure of AH Plus group; D = Dentin, Figure 4 Cohesive failure of AH Plus group; D = Dentin,
C = Root canal C = Root canal
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Abstracts

The aims of this study were to compare the effects of antacid and remineralizing agent on the prevention of
enamel surface loss and microhardness of enamel exposed to hydrochloric acid. Flat specimens on buccal enamel
surface of 60 extracted human premolar teeth were prepared. Each specimen was subjected to microhardness
measurement to obtain a baseline value. The specimens were allocated into 3 groups (n=20) consisting of the
treatments: antacid, remineralizing agent and control group. All specimens were exposed to hydrochloric acid for
2 minutes. Then the specimens were either immersed in antacid for 2 minutes or applied remineralizing agent for
3 minutes depending on the experimental groups. Finally, the specimens were immersed in artificial saliva for 24 hours.
The process was repeated for 5 cycles. The final microhardness and enamel surface loss were assessed. The data were
analyzed statistically with the level of significance at p<0.05. Using Paired T-test to compare baseline and final
microhardness within group, Welch ANOVA and Game-Howell multiple comparisons to compare baseline and final
microhardness between groups, One-way ANOVA and Post hoc Turkey’s test to compare enamel surface loss between
groups. The final microhardness of all groups was significantly lower than the baseline microhardness (p<0.001).
Compared to control group, the final microhardness was significantly higher when using antacid and remineralizing
agent (p=0.001 and 0.003 respectively) and the enamel surface loss was significantly lower when using antacid and
remineralizing agent (p<0.001 and 0.006 respectively). The final microhardness and enamel surface loss between
the antacid and remineralizing agent groups were not significantly different. From the result of this study, the effects
of antacid and remineralizing agent on the prevention of enamel surface loss and microhardness of human enamel

exposed to hydrochloric acid were not significantly different.

Keywords : Hydrochloric acid, Enamel surface loss, Microhardness, Antacid, Remineralizing agent
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Table 1 Shows the compositions of treatment agents used in the study.

Treatment agents

Compositions

Antacid (Gaviscon®)
Remineralizing agent (GC Tooth Mousse®)

Artificial saliva

sodium alginate, sodium bicarbonate, calcium carbonate
Casein phosphopeptide-amorphous calcium phosphate

Potassium chloride, magnesium chloride, calcium chloride, dipotassium

hydrogen phosphate, potassium dihydrogen phosphate, sodium, carboxy

methylcellulose, sorbitol, sodiumbenzoate, and distilled water
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Figure 1 Shows the area subjected to microhardness and enamel volume loss measurement
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Table 2 Shows mean=SD of baseline and final microhardness (VHN) of all groups.

Mean + SD of Microhardness (VHN)

Groups

Baseline Final
Antacid 345.65+7.39" 248.09+18.43°
Remineralizing agent 346.02+6.44" 241.34+7.19°
Control 345.28+6.44" 227.99+14.35°

Different superscript letters (A,B,C) showed significant difference of mean microhardness at p<0.05.

A15991 3 uansAnadgUsuInsRundeuihTigandeluuararuanadevesiuidafigydedundouiluyesusay ngusioe

Table 3 Shows mean+SD of enamel volume loss and depth of tested area of all groups.

Groups Mean + SD of Enamel volume loss in Mean + SD of

enamel volume loss (mm3) percentage comparing to the  depth of tested area (um)

control
Antacid 0.18497+0.06762" 62.5 0.14134+0.04308°
Remineralizing agent 0.22837+0.06641" 7.2 0.17668+0.04462°
Control 0.29585+0.06566° 100 0.20981+0.04358"

Different superscript letters (A,B) showed significant difference of mean enamel volume loss at p<0.05.

Different superscript letters (a,b) showed significant difference of mean depth of tested area at p<0.05.
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Figure 2 Shows schematic 3D images of 3 experimental groups after treatment; A antacid group, B remineralizing agent group, and

C control group.
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Abstracts

The objective of this study was to compare the effect of calcium silicate based-material and glass ionomer
cement on root dentin demineralization resistance. Sixty root dentin specimens from human permanent premolars
were prepared to obtain standardized cavities and randomly divided into 4 groups (n=15): groupl-negative control
(no restoration), group 2- conventional glass ionomer cement, group 3-resin modified glass ionomer cement and
group 4- calcium silicate based-materials. The surface knoop microhardness test was performed on root dentin at
50, 100, 150 and 200 pm from restoration margin. The specimens were subjects to pH-cycling model then, surface
knoop microhardness test was measured again. Two specimens from each group were randomly selected to assess
mineral composition in dentin adjacent to restorative materials using energy dispersive X-ray spectroscopy. Data
were analyzed using two-way repeated measures ANOVA, one-way ANOVA and Tukey HSD test, repeated measures
ANOVA and Bonferroni post-hoc test with the level of significance at p<0.05. Surface microhardness loss of root
dentin from group 4 was significantly lower than the other groups in every distance from restoration margin. Surface
microhardness loss of root dentin from group 2 and 3 was not significantly different but the surface microhardness
loss from both groups was significantly different from group 1. From the results of this study, root dentin restored
with calcium silicate based-material had higher demineralization resistance than root dentin restored with glass

ionomer cement until 200 um from restoration margin.

Keywords: Glass ionomer cement, Demineralization resistance, Knoop microhardness, Root dentin, Calcium silicate

based-material
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Tablel Description of materials used in this study
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Manufacturer
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Figure 1 (a) Section of a root specimen; (b) embedded root specimen in resin; (c) polished surface with flat and smooth surface 4 x 4 mm.;

(d) cavity preparation; (e) restored the prepared cavity with restorative material in each group; (f) root dentin was covered

by nail vanish except 2 mm. around restoration margin; (g) twelve indentations of initial knoop microhardness (KHN) at

position 0°, 120° and 240° from restoration margin 50, 100, 150 and 200 um, respectively; (h) twelve indentations of final

knoop microhardness (KHN / at position 60°, 180° and 300°.
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Table 2 Shows mean + SD of microhardness loss value in each group at 4 distances from restoration margin

Mean + SD of microhardness loss value in each distance from restoration margin

Group
50 pm

100 pm

150 pm

200 pm

22.16 + 5.47 **
12.75 + 3.27 %
1215 + 4.12 %
453 + 381

Negative control
Conventional glass ionomer cement
Resin-modified glass ionomer cement

Calcium silicate cement

21.90 + 5.40 **
14.05 + 2.67 °°
15.04 + 4.65 °°
7.46 + 3.48 “°

21.40 + 5.44 **
14.00 + 3.31 %
14.86 + 4.44 °°
7.74 + 3.56 <°

20.76 + 4.96
14.04 + 3.54 °°
16.57 + 4.68 °°
9.41 + 3.71 ¢
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Group with the same uppercase letter in each column are not statistically different (p>0.05)

Group with the same lowercase letter in each row are not statistically different (p>0.05)
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The Effects of 4 mg Dexamethasone on Anti-inflammation and Quality of Life
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Abstract

Inflammatory complications following third molar surgery are a concern of patients. Dexamethasone, one of
the corticosteroids, possesses an anti-inflammatory property that can reduce inflammation. However, there is no consensus
on an appropriate administration. This study evaluated the anti-inflammatory outcomes of 4 mg dexamethasone given
by pre-operative submucosal injection after the surgical removal of third molars. A split-mouth, randomized, triple-blind,
placebo-controlled study was carried out with 17 participants (34 impacted teeth) having bilateral identical lower third
molar impaction. Submucosal injection of either 4 mg dexamethasone or placebo was given after anesthetization
of the inferior alveolar nerve according to random assignment. The time interval between the first and second operation
was a dweek period. Single surgeon, assessor, and data analyst were arranged and they did not know of drug use.
Onset and duration of local anesthetic were collected. On postoperative days 1, 2, 3 and 7, pain intensity was
recorded using a visual analog scale. At baseline and postoperative days 1, 3 and 7, swelling and maximal mouth
opening were measured. No effect of dexamethasone on swelling and mouth opening was detected when compared
to control. However, dexamethasone injection group showed significantly less pain than control at every time points,
p<0.05. The quality of life in the physical domain was better in dexamethasone injection group than control. For third
molar surgery, 4 mg dexamethasone did not demonstrate a benefit in anti-swelling or improve mouth opening.

However, it significantly reduced pain and improved quality of life.
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Introduction

Pain, swelling, restricted mouth opening and
disturbance in quality of life (QOL) are the common
unpleasant consequences after the removal of an impacted
third molar. However, the surgical removal procedure is
necessary, especially in the impacted tooth that may cause
infection, cyst, tumor, and jaw fracture.' The inflammatory
response after surgery derives from releasing chemical
inflamsnmatory cytokines of injured tissues. Afterward,
vasodilation and an increase in vascular permeability
result in leakage of protein and accumulation of fluid in the
surgical site. Redness, warmth, swelling, pain, and loss of
function commonly occur as classic signs of inflammation.”*

Physical and pharmacological treatment modalities
have been used to reduce inflammation. Anti-inflammatory
drugs are commonly used and increasing in popularity.
Corticosteroids are effective anti-inflammatory therapy.
They account for both natural compounds produced by
the adrenal cortex and synthetic versions. They affect physio-
logical functions and supply human energy by providing
gluconeogenesis.” The anti-inflammatory role results
from inhibition of phospholipase A2 and arachidonic acid
production. Subsequently, inflammatory mediators such
as prostaglandins, leukotrienes, and platelet-activating
factors are not able to produce. Likewise, corticosteroids
are responsible for vasocontraction and provide an
immunosuppressive effect, which helps to reduce the
inflannmation. In humans, the daily release of cortisol ranges
from 15-25 mg. However, cortisol level surges in response
to stimuli such as stress and trauma, in order to provide the
energy and substrate necessary to handle stress-provoking
stimuli. Thus, steroids supplement is used to maintain the
cortisol level above the amount of physiological release.”
Nevertheless, consuming supraphysiologic dose of gluco-
corticoids may result in suppression of the hypothalamic-
pituitary-adrenal (HPA) axis by decreasing corticotropin-
releasing hormone (CRH) synthesis and secretion. However,
HPA axis suppression is likely to develop in patients who

receive high doses of glucocorticoids such as more than

20-30 mg hydrocortisone or equivalent, for longer than
3 weeks.” Also, steroids may cause gastrointestinal
disturbance. Therefore, an effective minimal dose that
causes no systemic effect is an aim for the therapy.

Commonly used synthetic corticosteroids are beta-
methasone, triamcinolone, prednisolone, hydrocortisone,
dexamethasone, methylprednisolone, etc.” Among these
drugs, dexamethasone provides further advantages because
it possesses a long duration of action, great glucocorticoid
potency, and having minimal mineralocorticoid effect.®
Dexamethasone has a longer duration of anti-inflammatory
action (approximately 36 — 72 hours) than common steroids
(approximately 24 hours).*'* An Additional benefit of
dexamethasone is prolonging anesthetic duration when it is
used in combination with a local anesthetic." In literature,
various dosages, routes, and timings of administration have
been proposed for removal of the third molar but there
is still no consensus on the most effective application.
Recently, a single dose administration of dexamethasone
is increasing in popularity.

The inflammatory outcomes following removal
of impacted third molar commonly occurs within 1 week.
The majority studies reported a peak inflammation between
a few hours to postoperative day (POD) 2. Thereafter, the
inflammation gradually subsides and recovers within
seven days."” Various dosages of dexamethasone are used
for anti-inflasmation in oral surgery. The prescription
ranged from 25-156 mg prednisone equivalent and the
dose between 50-156 mg prednisone equivalent are
claimed to provide effective anti-inflammation without
any adverse effects.”” Based on a reference body weight
of 70 kg and 1.73 m” bodly area, Buttgereit et al. graded a
level of steroid supplement as a prednisone equivalent
per day. A low dose referred to less than 7.5 mg prednisone
equivalent. An average dose was 7.5-30 mg prednisone
equivalent and high dose was more than 30 mg but less
than 100 mg prednisone equivalent. A very high dose was

more than 100 mg but less than 250 mg while pulse therapy
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was more than 250 mg prednisone equivalent.”* Commonly,
8 mg of dexamethasone is used for anti-inflammation
in oral surgery. It’s 53.3 prednisone equivalent falls into
a high level steroid therapy. Whereas the dose of 4 mg
dexamethasone has a 26.7 prednisone equivalent that
falls into high level steroid therapy. Therefore, the anti-
inflammatory effect of a lower dose of 4 mg of dexa-
methasone has been further investigated to confirm its
clinical benefit. The study by Vivek et al. (2017) studied
the effects of 8 mg of dexamethasone after the removal
of the third molar at immediate postoperation among
three routes of administration. They revealed that
intravenous injection of dexamethasone significantly
reduced pain and swelling on POD 3 when compared
to intra-masseteric muscle and submucosal injection.
However, they found that the mouth opening was not
affected by the routes."” Recently, studies of the inflammatory
effect of 4 mg of dexamethasone were introduced and
compared with 8 mg. However, the clinical outcomes
from those studies were not consistent. Laureano Filho et al.
(2008) conducted a split-mouth randomized control trial
of 30 participants who had identical bilateral lower third
molar impaction. Dexamethasone at 4 or 8 mg was given via
oral route at one hour before surgery and clinical outcomes
were monitored at 24 and 48 hours post operation. They
found that 8 mg of dexamethasone significantly reduced
swelling and improved mouth opening than those had
4 mg. Nonetheless, dexamethasone at both dosages
did not provide any benefits in pain control."® Dissimilar
to arrandomized control trial in patients having a single third
mandibular molar removal by Grossi et al. (2007) and
Arora et al. (2018). Both studies monitored the outcomes
on POD 2 and 7 and supported the use of 4 mg that
provides comparable anti-inflammatory results to those
received at 8 mg. Grossi et al. studied 72 patients and
noted that 4 and 8 mg of dexamethasone demonstrated
a benefit only on pain reduction on POD 2 but there
were no effects on reduction of swelling and mouth
opening on PDO 2 and 7. Both dosages of dexamethasone

statistically significantly reduced swelling on POD 2 control

but the swelling between the dosages were comparable.’
Whereas Arora et al. studied 45 patients and claimed
that 4 and 8 mg of dexamethasone similarly reduced
swelling and pain which were significantly better than
control on POD 2. However, dexamethasone did not improve
mouth opening at both time points. Additionally, they
found that QOL in aspects of the patient’s perception of
appearance and ability to chew was statistically significantly
affected in control than dexamethasone groups.'? In brief,
the anti-inflammatory effects of 4 mg dexamethasone
for surgical removal of the impacted third molar are not
conclusive on the outcomes of pain control, anti-swelling,
an improvement on mouth opening and quality of life.
Therefore, this study aimed to find more evidence on
these effects in a split-mouth randomized control triple
blinded study.

Materials and Methods

The bilateral surgical removal of the lower third
molars in identical positions was conducted in a split-mouth,
randomized, triple-blind, placebo-controlled study.
Participants seeking the treatment in Discipline of Oral
Surgery, College of Dental Medicine, Rangsit University,
were registered in the study. This study followed the
Declaration of Helsinki on medical protocol and the ethic
was granted by The Ethical Committee of Research Institute
of Rangsit University (RSEC 68/2560) according to relevant
guidelines. The sample size was calculated by using the
below formula using results from the study by Laureano
Filho, et al. (2018)." A study power was set at 80 % with

a 0.05 level of significance using two tailed tests.

2
2
20 (Z% +Zﬂ)

n= e

n = required sample size, O = standard deviation,
and A = the difference in effect of two interventions
which required Z, =1.96, QL = type | error B = type Il error,
significant level :2 0.05. The dropout rate is estimated at
20 % therefore 17 participants (34 impacted teeth) were

required for this study. Inclusion criteria were healthy
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participants according to The American Society for
Anesthesiologists categorized (ASA) | &Il who had identical
bilateral lower third molar impacted teeth according to
Pell & Gregory’s classification, aged between 18-40 years,
and were free from anti-inflammatory drugs and antibiotics
within two weeks before the operation. Exclusion criteria
included pregnancy or lactating women, uncontrollable
systemic disease, having a history of an adverse effect
from drugs used in this study. After the research detail
was informed, those granted consents were randomly
allocated to the groups. Computer-generated 2 digits
randomized table and coin tossing technique were used
to allocate the drug and the impacted tooth on the first
operation. One fixed-researcher was responsible for this
allocation method and prepared drugs used in a blinded-
manner. Wash-out period was 4 weeks. The participants,
surgeons, and assessor were not known for drug use. A single
surgeon operated on each participant. One fixed-researcher
assessed the clinical outcomes of all participants and intra-
examiner reliability tests were confirmed. After anesthetizing
by using 2 % of mepivacaine with epinephrine 1:100,000
(Scandonest special, Septodont, France), either 1 ml of 4 mg
dexamethasone (Dexon, General Drug House Co, Ltd,,
Thailand) or normal saline solution was submucosally
injected on buccal mucosa. A standard surgical procedure
was performed using full-thickness mucoperiosteal flaps.
Bone grinding and tooth sectioning were performed
under constant irrigation with sterile normal saline
solution. The wound closed with 3/0 black silk suture.
Anesthetic onset and duration, as well as operation
time, were recorded.

Participants were asked to record pain intensity
using visual analog scale (VAS) on POD 1, 2, 3 and 7.
The average pain intensity of each day was calculated
from those collecting from the period at 7.00-9.00 am
11.00-13.00 am and 8.00-10.00 pm. An oral analgesic
drug was given with acetaminophen 500mg/tab (Paragen,
Osoth Inter Laboratories Co., Ltd., Thailand) at 1 h after
surgery for the first dose and it was prescribed to take

1 tab prn for pain for two days. The participants were

informed to record the pain score before taking analgesic
drugs. Additional rescue (stronger) analgesic drug was
given on the participants’ need for severe pain using
tramadol hydrochloride 50 mg (volcidol, central poly
trading) prn for pain g 6h. No antibiotic was given in our
treatment protocol. Facial dimensions (FD) were measured
using horizontal lines (H1, H2) and vertical line (V) at pre-
operation, POD 1, 3, and 7. Percentage of facial swelling
was calculated similarly to the study by Amin and Laksin

(1983), as detail described below, Figure 1.

Figure 1 Diagram shows reference lines which represent facial
dimension: H1 refers to a distance from the corner of
the mouth to the attachment of the ear lobule. H2
refers to a distance from the tragus to most anterior
point of mandibular symphysis (pogonion). Vertical
line (V) refers to a distance from the outer canthus of
the eyes to the angle of the mandible (gonion).

Average facial dimension (FD) = H1+V
2

Percentage facial swelling

= Postoperative FD - Preoperative FD x100

Preoperative FD

Maximal mouth opening defined as the distance
between an incisal edge of the upper and lower central
incisors at a mesioincisal point measured with a digital
caliper at pre-operation, POD 1, 3, and 7. Participants were
required to answer two kinds of QOL questionnaires,
modified-OHIP 14 and modified-OIDP on pre-operation
and POD 1, 3 and 7. These questionnaires were modified
from OHIP14 and OIDP and testified by Cronbach’s Alpha
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Coefficient which obtained the results at 0.8 and 0.9,
respectively. They were attached with this article.”
The Statistical Package for Social Sciences (SPSS for
Windows, version 24.0; SPSS Inc., Chicago, IL, USA) was
used. Descriptive statistics was performed, Normality test
was confirmed with Korov-Smirnov normality test and
paired t-test, repeated ANOVA and Bonferoni’s multiple
comparisons were applied. Comparison of the quality of
life from mod-OHIP and mod-OIDP questionaires were
conducted using the Wilcoxon Signed-rank test. The

significant level was set at 0.05.

Thirty-four impacted teeth from 17 participants
aged from 18-25 years (mean 21.9 years) comprising
of 3 males and 14 females. Their position included
75 % mesio-angular, 18.75 % horizontal and 6.25 %

vertical position. One participant was excluded from

data analysis because of postoperative infection causing
exaggerated facial swelling. The onset and duration of
local anesthetic, as well as the operation time, showed
no statistically significant differences (p>0.05) between
dexamethasone and control, detail shown in table 1.
Dexamethasone revealed statistically significant lower

pain than control at all healing periods, p<0.05. (fig. 2)

Figure 2 Comparison of postoperative pain intensity between
dexamethasone and control using visual analog scale

(VAS)on POD1, 2, 3 and 7, a=p<0.05 using paired t-test.

Table 1 Comparison of onset, duration of local anesthetic and operation time (Mean +SD) between dexamethasone and control.

There was no significant difference between onset, duration of local anesthetic and operation time between both groups,

p>0.05 using paired t-test.

Measurements Dexamethasone (minutes) Control (minutes)
Onset LA 3.31 +1.30 3.88 + 1.41
Duration of LA 228.75 + 66.51 237.50 + 59.93
Operation time 30.19 + 12.29 28.25 £ 8.54

There were no statistically significant differences
in H1 and H2 between both groups, p>0.05. Regarding the
changes of H1 by time, the H1 of both groups revealed
a significant increase from pre-operation to POD 1
(a=p<0.05) and pre-operation to POD 3 (b=p<0.05). Only
the H1 in the control group significantly increased from
POD 1 to POD 3 (c=p<0.05) but not in dexamethasone.
Interestingly, only the H1 in the dexamethasone group
significantly decreased from POD 3 to POD 7 (d=p<0.05)
but not in the control as described in table 2. Maximal
facial swelling occurred on POD 3 in both groups. There

was no significant difference in the distance V between

both groups. However, the distance V was taken into
consideration in the evaluation of facial swelling in the
above-mentioXXned formula. Likewise, both groups showed
no significant difference in facial swelling and maximal
mouth opening on POD 1, 3 and 7, p>0.05 (table 3).
Pre-operatively, mod-OHIP revealed comparable
QOL in both groups while mod-OIDP showed a better
QOL in the control group. Subsequently, the QOL was
significantly less affected in the dexamethasone group
on POD 1 and 3, fig 3. In detail, dexamethasone was
less effective on physical pain (mod-OHIP) and physical
aspect (mod-OIDP) as compared to the control on POD 1,

76 J DENT ASSOC THAI Vol.70 No.1 January - March 2020



p<0.05 (fig. 4a, 5a). On POD 3, dexamethasone significantly indicated by mod-OIDP as compared to control, p<0.05
less affected the QOL on the aspects of functional (fig. 4b, 5b). Eventually, the QOL became comparable
limitation, psychological disability, social disability, and almost returned to normal on POD 7 in both groups

handicap indicated by mod-OHIP and physical aspect (fig. dc, 50).

Table 2 Comparison of facial dimensions H1 and H2 (Mean +5D) between dexamethasone and control There was no significant

difference of H1 and H2 between both groups at all time points, p>0.05 using paired t-test.

Facial dimension (H1) Facial dimension (H2)
Time Dexamethasone Control Dexamethasone Control
(mm) (mm) (mm) (mm)
Pre-operation 120.46 + 3.86*° 121.36 + 4.03*° 149.61 + 8.44 149.45 + 8.54
POD 1 123.06 + 4.24 124.05 + 4.67¢ 151.95 £ 9.11 151.33 + 8.14
POD 3 124.02 + 5.00° 12553 + 4.61 150.60 + 12.39 152.21 + 8.28
POD 7 122.40 + 4.21 122.66 + 3.56 150.85 + 8.63 150.69 + 8.66

Note: Within group comparison revealed a=p<0.05, Pre-op to POD1; b=p<0.05, Pre-op to POD 3; c=p<0.05, POD 1 to POD 3; d=p<0.05,
POD 3 to POD 7 using repeated ANOVA and Bonferrroni multiple comparison tests.

Table 3 Comparison of facial swelling (%) and maximal mouth opening (Mean+SD) between dexamethasone and control at pre and
post-operation day (POD) 1, 3, and 7. There was no significant difference on facial swelling and maximal mouth opening

between both groups at all time points, p>0.05 using paired t-test.

Facial swelling (%) Maximal mouth opening
Time Dexamethasone Control Dexamethasone Control
(mm) (mm) (mm) (mm)
Pre-operation 115.10 (£3.47) 114.99 (+2.25) 43.42 + 4.97 45.66 + 5.78
POD 1 1.85 (+1.39) 2.19 (+1.38) 34.81 + 8.04 32.78 + 7.89
POD 3 2.52 (+1.45) 3.35 (+2.07) 35.65 + 7.02 35.09 + 8.67
POD 7 1.51 (+1.78) 1.15 (+1.30) 40.44 + 7.56 41.08 + 7.85

Figure 3 Diagram demonstrates comparison of changes in the quality of life (QOL) at pre and post-operation between dexamethasone
and control. From a) comparison of modified OHIP-14 scores; a=p<0.05. b) comparison of modified OIDP score; a=p<0.05
using Wilcoxon signed rank test.
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Figure 4 Comparison of detail aspects of the quality of life from
modified OHIP-14 scores between dexamethasone and
control on (a) post-operative day 1, a=p<0.05; (b)
post-operative day 3, a= p<0.05 and (c) post-operative
day 7, p>0.05 using Wilcoxon signed rank test.

Discussion

Steroids are chosen as a personal preference or
in situations when NSAIDS provide less benefit. Steroids
are commonly used for nonherpetic mucosal lesions such
as an aphthous ulcer or lichen planus, surgical or local
anesthetic-induced nerve trauma, phlebitis, prophylaxis
of surgical swelling, endodontic over instrumentation,
and prophylaxis of postoperative nausea and vomiting.
For surgery, they are used to reduce the magnitude of
swelling after surgery while NSAIDs are used to relieve

moderate to severe pain.”* Though, some studies reported

Figure 5 Comparison of detail aspects of the quality of life from
modified OIDP scores between dexamethasone and
control on (a) post-operative day1, a=p<0.05; (b)
post-operative day 3, a=p<0.05 and (c) post-operative
day 7, p>0.05 using Wilcoxon signed rank test.

a reduction of pain by steroids and a reduction of swelling
by NSAIDs. In comparison to NSAIDS, dexamethasone, one
of the steroids, provides a stronger anti-inflammatory
property. Importantly, dexamethasone provides a much
longer duration of action than NSAIDs that can cover
a peak inflammation period after surgery with a single
administration dose. In clinical practice, the combined
use of steroids and NSAIDs may be considered if severe

postoperative inflammation is expected.’
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The side effects of dexamethasone depend on
dose and duration of administration. The steroid use for
anti-inflammation in dentistry usually apply as a single
dose or a short-course is unlikely to produce any harm.
Short-course use of glucocorticoids such as between 5-7
days in dental practice is unlikely to cause considerable
side effects. A short-term elevation of blood glucose
level and blood pressure may occur during treatment
which is an unharmful rare consequence. However, the
relative contraindications for even a short-term use include
poor control diabetes, immunocompromised, active peptic
ulcer, osteoporosis, and active herpetic or fungal infections.
Besides, may influence mood and behavior. Therefore,
high dosages should not be used in patients who have
psychoses or other similar disorders.” Moreover, a single
steroid therapy given for anti-inflammation for various
kinds of surgery in patients without high risk of delayed
wound healing showed no effect on the development
of postsurgical infection.”

In general, clinicians attempt to make the
patients feel safe and comfortable with the surgery.
Atraumatic and painless surgery, as well as minimal
unpleasant sequelae from surgery, are the targets. Regarding
the route of drug administration, submucosal injection
technique is noninvasive, simple and safe. Also, injection
on the anesthetized area after long buccal nerve block
causes no additional pain. Dexamethasone has a potent
anti-inflammatory property, long duration of action, and
safe from an adverse effect. The least dose that has
been introduced to reduce inflammation for surgical
removal of impacted tooth procedure is 4 mg. Though
there are a certain number of studies investigated its
effects, the methodology was varied and the benefit
on anti-swelling, pain reduction and improve mouth
opening were not consistent. Likewise, a recent systematic
review and meta-analysis by Chen et al. (2017) suggested
collecting more and stronger evidence for the conclusion
of these effects.”

First of all, we evaluated the effect of dexa-

methasone on the onset and duration of local anesthetic.

Dexamethasone did not show any effect on both onset
and duration. In contrast to the study by Bhargava et al.
(2013). They conducted a study of 20 patients with bilateral
impacted mandibular molar in a split-mouth cross-over
study. In a test group, a mixture of 1.8 ml of 2 % lignocaine
with 1:200,000 epinephrine and 1 ml of 4 mg dexamethasone
were injected into pterygomandibular space for nerve block.
Whereas 2 % lignocaine with 1:200,000 epinephrine and 1 ml
of normal saline solution were injected in a control group.
They claimed that intra-pterygomandibular space injection
of dexamethasone provided statistically significant shorter
onset and longer duration of local anesthesia than control.
The anesthetic onset significantly shorter in the control
(76+7.62s) than the test group (51+17.5s). The duration
of local anesthesia was significantly longer in the control
(176 +15.65) than the test group (301+60s), (p<0.0001).
They explained these effects as dexamethasone shorten
the onset as aresult of an alteration of a pH. Also, prolongation
of the duration might cause from the vasoconstriction effect
of dexamethasone or its effect on inhibition of nociceptive
C-fibers.”? However, these effects were claimed as a result
from perineural administration of dexamethasone. Oliveira
et al, (2015) explained that these effects possibly caused by
inhibiting the activity of potassium channel on unmyelinated
c-fibers which brings nociceptive information; a slow
absorption of a local anesthetic agent from vasoconstriction
property; and decreasepostoperative pain from inhibit
the release of anti-inflammatory mediators.” Nevertheless,
the studies by Desmet et al. (2013) and Choi et al. (2014)
discovered that not only perineural route but also intra-
venous route administration of dexamethasone could
prolong the durationof the local anesthetic in interscalene
and brachial plexus nerve block.,” Hence, the mechanism
related to local anesthetic remains unclear and it was not
evidence in our study.

Importantly, the expected anti-inflammatory
benefits from dexamethasone are the reduction of
swelling and improve mouth opening after third molar
surgery.”” Nonetheless, we could not detect these effects

in our study. Instead, pain intensity in dexamethasone
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was statistically lower than control at every time points
(p<0.05). Regarding the analgesic effect, dexamethasone
is recently used as adjuvant pain relief from either surgery
and guideline for palliative care therapy”®* Even though
some studies could detect the effect of dexamethasone
on pain reduction.”

In previous studies, different time points were
used to evaluate the effects of 4 mg dexamethasone
following removal of the third molar which results were
alsoinconsistent. The intense clinical inflammatory responses
after surgical removal of the third molar occur within 1-3
days and it may persist to 7 days. Likewise, the quality
of life was reported to be affected up to 5 days.” In our
study, we provided the first dose of the oral analgesic drug
at 1 h after surgery that covered postoperative immediate
pain period. Subsequently, the clinical inflammatory
responses were evaluated on POD 1, 2, 3 and 7 healing
periods. A self-reported record of pain intensity was
done at all above mentioned periods. While the rests of
outcomes were evaluated by the researcher in the clinic
on POD 1, 3 and 7. These periods were adequate to
cover a peak inflammation and normal recovery period.
Naire et al. (2013) reported that dexamethasone significantly
reduced swelling on POD 2 but there was no effect on
pain and mouth opening as compared to control.”’ Fhsan
et al. (2014) found a significant reduction in swelling and
improvement of mouth opening in the dexamethasone
group on POD 2 but they did not evaluate the effect on
pain.”> Warraich et al. (2013) supported a significant benefit
of 4 mg dexamethasone on pain, swelling and mouth
opening as compared to control.* While Mojsa et al. (2017)
compared the effects among pre, post-operative
dexamethasone, and placebo given by submucosal
injection. They found that dexamethasone given at both
timings significantly reduced pain, swelling, and improved
mouth opening when compared to placebo.” Recent
systematic review and meta-analysis by Chen et al. (2017)
claimed that dexamethasone tended to reduce swelling

and also improve mouth opening at an early stage. Still,

they concluded that the additional supports are required
because inadequate evidence was obtained from the
previous studies.”

The oral health impact profile (OHIP) and oral
impacts on daily performance (OIDP) questionnaires are
the widely used instruments to evaluate an individual’s
perception of oral health and the influences on daily
activities. They were confirmed as a precise, valid and
reliable instrument for evaluation of oral health-related
QOL in adult patients.” The OHIP-14 questionnaire is “a
comprehensive measure of self-reported dysfunction,
discomfort, and disability attributable to oral conditions”.*
The OIDP questionnaire evaluates the behavioral impacts
on performance. These questionnaires were modified to
suit the type of research and participants."” Both question-
naires confirmed a similar impact of dexamethasone on
patients’ QOL. OHIP-14 provided more detail of aspects
affected the QOL. In general, third molar surgery leads
to in a negative effect on the QOL during POD 1--5.
Subsequently, it returned to normal on POD 6-7.% In our
study, two kinds of questionnaires were used to assess
and confirm their effects on the QOL. At baseline, the QOL
in both groups were comparable from assessing with mod-
OHIP 14 and better from assessing with mod-OIDP in control
group. In detail, the physical aspect, functional limitation,
psychological disability, social disability, and handicap
aspects were mostly relieved in the dexamethasone
group. These effects might result from a significant pain
reduction with dexamethasone use. Subsequently, they
might contribute to improvement in the QOL of patients.
Eventually, wound recovery took place in one week and
the QOL became comparable on POD 7 in both groups. Our
study could not detect evidence supporting anti-swelling
and improved mouth opening after submucosal injection
of 4 mg dexamethasone. Therefore, further studies are
required to draw a conclusion on these properties. During
follow-up periods,. participants informed the researcherthat
they felt more comfortable with one surgery over another

without knowing the kind of drug used in each operation.
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Conclusion

Our study could prove that 4 mg dexamethasone
given before the operation via submucosal injection
significantly reduced pain at all time points (POD 1, 2,
3, and 7), p<0.05. However, it did not show significant
benefit for anti-swelling or mouth opening following
third molar surgery. Both mod-OHIP-14 and mod-OIDP
questionnaires confirmed a significant better QOL on
POD 1 and 3 in dexamethasone than control group. Pre-
operative submucosal injection of 4mg dexamethasone
can be routinely used for third molar surgery on selected
cases. With the absence of the relative or absolute
contraindications, this safe and simple method can

improve the QOL of patient after surgery.
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