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Instruction for Authors

The Journal of the Dental Association of Thailand

(J DENT ASSOC THAI) supported by the Dental Assocition
of Thailand, is an online open access and peer-reviewed
journal. The journal welcomes for submission on the field
of Dentistry and related dental science. We publish 4
issues per year in January, April, July and October.

» Categories of the Articles «

1. Review Articles: a comprehensive article with
technical knowledge collected from journals and/or
textbooks which is profoundly criticized or analyzed, or
tutorial with the scientific writing.

2. Case Reports: a clinically report of an update
or rare 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
significant contributions, investigations or observations, with
appropriate experimental design and statistical analysis in
the filed of dentistry.

» Manuscript Submission «

The Journal of the Dental Association of Thailand
welcome submissions from the field of dentistry and related
dental science through only online submission. The manuscript
must be submitted via http://www.jdat .org. Registration by
corresponding author is once required for the article’s sub-
mission. 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 (word97-
2003). All figures, and tables should be submitted as sepa-
rated files (1 file for each figure or table). For the acceptable
file formats and resolution of image will be mentioned in
8. of manuscript preparation section.

» Scope of Article «

Journal of Dental association of Thailand (JDAT)
is a quarterly peer-reviewed scientific dental journal aims
to the dissemination and publication of new knowledges
and researches including all field of dentistry and related
dental sciences
» Manuscript Preparation «

1. For English article, use font to TH Sarabun New Style
size 14 in a standard Ad paper (21.2 x 29.7 cm) with 2.5 cm
margin on a four sides. The manuscript should be typewritten.

2. For Thai article, use font of TH Sarabun New Style
size 14 in a standard A4 paper (21.2 x 29.7 cm) with 2.5 cm
margin on a four sides. The manuscript should be typewritten

with 1.5 line spacing. Thai article must also provide English
abstract. All reference 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.

3. 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).

4. 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.

5. 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.

6. Position of the teeth may use full proper name
such as maxillary right canine of 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)

7. Table: should be typed on separate sheets
and number consecutively with the Arabic numbers. Table
should self-explanatory and include a brief descriptive title.
Footnotes to tables indicated by lower-case superscript
letters are acceptable.

8. Figure : the photographs and figures must be
clearly illustrated with legend and must have a high
resolution and acceptable file types to meet technical
evaluation of JDAT that is adapted from file submissions
specifications of Pubmed (https://www.ncbi.nlm.nih.gov/
pmc/pub/filespec-images/#int-disp). We classify type of
figure as 3 types following: line art, halftones and combo
(line art and halftone combinations) The details of description,
required format, color mode and resolution requirement
are given in table below.

Numbers, letters and symbols must be clear and
even throughout which used in Arabic form and limited
as necessary. During the submission process, all photos
and tables must be submitted in the separate files. Once
the manuscript is accepted, an author may be requested
to resubmit the high quality photos.
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» Contact Address «

Editorial Staff of JDAT

The Dental Association of Thailand

71 Ladprao 95, Wangtonglang, Bangkok 10310, Thailand.
Email: jdateditor@thaidental.or.th Tel: +669-7007-0341
» 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 paragraph.
Only English abstract is required for English article. Both
English and Thai abstract are required for Thai article
and put in separate pages. The abstract should contain title,
objectives, methods, results and conclusion continuously
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 section 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, human
material samples, human participants and animal samples,
authors should indicate that the study was performed
according to the Experiment involving human or animal
subjects such as Declaration of Helsinki 2000, available at:
https.//www.wma.net/what-we-do/medical-ethics/declara-
tion-of-helsinki/doh-oct2000/, or has been approved by

the ethic committees of each institute (*ethic number
is required).

- Results: Results are presentation of the discovery
of experiment 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 of
illustrations etc. Avoid repeating the results both untables
and in paragraph =. Emphasize inly 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 informed in the discussion and indicate the
ways to make good use of the results.

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

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

- Conflicts of interest : for the transparency
and helping the reviewers assess any potential bias. JDAT
requires all authors to declare any competing commercial
interests in conjunction with the submitted work.

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

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

- Authors

ZhaoY, Zhu J: In vivo color measurement of 410
maxillary anterior teeth. Chin J Dent Res 1998;1(3):49-51.

- Institutional authors

Council in Dental Materials and Devices. New
American Dental Association Specification No.27 for direct
filling resins. J Am Dent Assoc 1977,94(6):1191-4

- No author

Cancer in South Africa [editoriall. S Afr Med J
1994:84:15
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Sample of references from books and other mono-
graphs

- Authors being writers

Neville BW, Damn DD, Allen CM, Bouquot JE.
Oral and maxillofacial pathology. Philadelphia: WB
Saunder; 1995. P. 17-20

- Authors being both writer and editor

Norman IJ, Redfern SJ, editors. Mental health care
for the elderly people. New York: Churchill Livestone; 1996.

- Books with authors for each separate chapter

- Books with authors for each separate chapter
and also have editor

Sanders BJ, Handerson HZ, Avery DR. Pit and
fissure sealants; In: McDonald RE, Avery DR, editors.
Dentistry for the child and adolescent. 7th 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. R The Journal of
the Dental Association of Thailand (JDAT): (ISSN 2408-1434)
online open access and double-blind peer review journal
and also supported by the Dental Association of Thailand
advances in clinical neurophysiology. Proceeding of the
10th International Congress of EMG and Clinical Neuro
physiology; 1995 Oct 15-19; Kyoto, Japan. Amsterdam;
Elsevier; 1996.

- Conference paper

Hotz PR. Dental plague control and caries. In:
Lang PN, Attstrom R, Loe H, editors. Proceedings of the
European Work shop on Mechanical Plague Control,
1998 May 9-12; Berne, Switzerland. Chicago: Quintessence
Publishing; 1998. p. 25-49.

- 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 [disser-
tation]. Texas: The University of Texas, Dental Branch at
Houston; 1974.
Samples of reference from these articles are only
accepted in electronic format

- Online-only Article (With doi (digital iden-
tification object number))

Rasperini G, Acunzo R, Limirolj E. Decision making
in gingival rec experience. Clin Adv Periodontics 2011;1:
41-52. doi:10.1902 cap.2011.1000002.

- 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://nursingworld.
org/AIN/2002/june/WaWatch.htmArticle
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 noticed 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 i 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

Publication fee for journals: Free for Black and white printing
this article. The price of color printing is extra charged 10,000 bath/
article/1,500 copy (vat included).

Note: Color printing of selected article is considered by editorial
board. (no extra charge)

» Updated January, 2024 «
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Erratum

(see Uma, page 77 for detail)

Front cover image: adapted from Figure 2 Additional investigation images: A) Panoramic radiograph showing extrusion of tooth
28 and mesioangular impactionof tooth 38, B) MRI of the right TMJ during opening revealing anterior displacement and deformation
of the articular disc (black color), indicated by the yellow arrow, and C) MRI of the left TMJ during opening showing the articular
disc in a normal position, with the posterior band of the articular disc located on top of the condyle as shown by the yellow arrow.
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'Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, Bangkok Thonbui University Bangkok, Thailand
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*Department of Oral and Maxillofacial Surgery, Masterpiece Plastic Hospital, Bangkok, Thailand
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AT : NIEANAIBRINNIRBSE, Tunaunn, anslinui, uzsifsusuazdine, 5985w, aunmdesdin

Abstract

Patients diagnosed with head and neck cancer often require various treatments, including radiation therapy.
Dentists, as oral health specialists and members of the multidisciplinary cancer care team, must possess the
knowledge to ensure accurate and timely dental management. This enables patients to receive cancer treatment
within the required timeframe, especially for radiation or post-surgical radiation, while considering the limited time
for dental care. Pre-radiation dental management involves eliminating sources of oral infection, educating patients,
addressing the risk of dry mouth, masticatory muscle contracture, and making decisions about tooth extractions.
During radiation, patients are advised to perform fluoride applications and practice jaw muscle exercises to maintain
mobility. Post-radiation dental care extends throughout the patient’s lifetime, focusing on caries and periodontal
disease prevention. Proper coordination between dental and oncological treatments is essential to ensure the

patient’s overall health and successful cancer treatment outcomes.

Keywords: Osteoradionecrosis, Dental Care, Xerostomia, Head and Neck Cancer, Radiation Therapy, Oral Care
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Figure 1 Example of brochure for pre-radiation education in Thai language
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Table 1 Checklists for education, examination and treatment from pre-radiation to post radiation
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Table 2 Recommendation for oral mucositis prevention from head and neck radiation™
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Abstract

This report presents the use of palatal prostheses to restore the remaining palatal defects in eight patients
with cleft lip-cleft palate. Two adult patients had small palatal defects, but they rejected surgical correction. Two
pediatric patients had small palatal defects, but it was not a proper time for surgical repair. Four pediatric patients
had palatal defects that could not be corrected surgically with an adjacent tissue. Their palatal defects were
reconstructed with acrylic-based palatal prostheses, which were designed based on the principles of removable
dentures, with additional considerations such as the tissue characteristics around the defects, forces acting on the
prostheses, the condition of teeth, and caries risks. Other than this, there were chair-side relining and border molding
procedures to improve adaptability and seal of the palatal prostheses. Using palatal prostheses improves patients’

overall quality of life.

Keywords: Remaining palatal defect, Obturator, Palatal prosthesis, Cleft lip-cleft palate
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Case Report

Non-Surgical Management of Disc Displacement Without Reduction:
A Case Report

Uthai Uma'
1Departmen‘t of Occlusion, Faculty of Dentistry, Chulalongkorn University, Bangkok, Thailand

Abstract

Disc displacement can cause limited mouth opening, jaw locking, and joint pain. Although it can resolve
on its own over months to years, timely conservative treatment is essential to prevent further disc deterioration
and improve quality of life. A 25-year-old woman reported difficulty opening her mouth for six months, along with
tightness and pain radiating to the right temple. She reported a history of joint clicking that later disappeared. Clin-
ical examination and magnetic resonance imaging confirmed disc displacement without reduction. Additionally,
she presented with right masseter muscle pain, rated seven out of ten on the pain scale, radiating to the temporal
region during mouth opening, which was diagnosed as myofascial pain with referral. The combined treatment in-
volved patient education, warm compresses on the masseter muscles, a hard upper occlusal splint with increased
thickness, active jaw exercises in front of a mirror, and passive exercises using silicone tubes and wooden tongue
depressors. After ten months, her mouth opening improved from 15 mm to 52 mm, with normal jaw movements
and no pain. This case demonstrates that non-surgical management can effectively treat chronic disc displacement
without reduction, along with myofascial pain with referral, resulting in significant improvements in mouth opening

and jaw function.
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Introduction

Disc displacement refers to the condition where
the articular disc of the temporomandibular joint (TMJ) is
displaced from its normal position." When the mouth is
opened, the disc remains displaced, a condition known
as disc displacement without reduction.” In this situation,
patients are typically unable to open their mouths wider

than 40 mm and may experience jaw locking.” Magnetic
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resonance imaging (MRI) can reveal anterior disc displacement
in the closed and open mouth positions.” Limited mouth
opening combined with MRI findings supports the diagnosis
of disc displacement without reduction with limited opening,
according to the Diagnostic Criteria for Temporomandibular
Disorders (DC/TMD).” However, dentists should also consider

other potential causes for restricted mouth opening, such as



muscle spasms, anchored disc phenomenon, and ankylosis,
which may result from trauma, local infection, or rheumatoid
disease.” A precise and comprehensive examination is
essential for accurate diagnosis.

Although disc displacement without reduction
often resolves on its own, the process can take several
months to years.® During this period, patients may suffer
from jaw locking and pain when attempting to open their
mouth wider,” which can greatly impact their quality
of life. Without appropriate treatment, the shape and
position of the articular disc can deteriorate further over
time.*” Therefore, timely and appropriate treatment is
essential for patients with this condition.’

Treatment for disc displacement without reduction
can be categorized into three types based on invasiveness:"**
1) non-invasive treatments, e.g., patient education, mandibular
manipulation, jaw exercises, splint therapy, and pharmaco-
therapy, 2) minimally invasive treatments, e.g., arthrocentesis,
and 3) invasive treatments, e.g., arthroscopy and open
joint surgery. Additionally, tissue engineering approaches
for articular disc treatment are being explored."' However,
conservative therapy should be the first line of treatment.’
If conservative treatment is unsuccessful after at least
six months, invasive procedures may be considered.*""
The treatment of disc displacement should involve a
conservative, multimodal approach tailored to the
specific symptoms and needs of the patients, focusing
primarily on symptom relief and functional recovery."
Surgical intervention should be considered only for
cases where there is a definitive and accurate diagnosis,
a well-established underlying cause, and the condition
reaching a more advanced or late stage.'”"” Hence, this
case report presents the clinical presentation, diagnosis,
and non-surgical treatment of a patient with chronic
disc displacement without reduction, managed
collaboratively by dental specialists using patient education,
warm compresses, occlusal splint, active jaw exercises,

and passive jaw exercises.

Case Report

A 25-year-old Thai woman sought dental care due

to difficulty fully opening her mouth. She experienced

tightness around the right preauricular area for about
six months and had previously heard clicking sounds
when yawning. After the clicking stopped, her mouth
opening became restricted, and she felt intense pain
radiating to the right temple when trying to open her
mouth wide. The previous team of oral and maxillofacial
surgeons prescribed anti-inflammatory medication, warm
compresses on the masticatory muscles, and active jaw
exercises using silicone tubes between the left and right
molars while applying upward pressure on the chin. Her
condition did not improve, leading to her referral to the
Occlusion and Orofacial Pain Clinic.

The extraoral examination revealed a symmetrical
face. Muscle tenderness was noted in the right masseter
muscle (Fig. 1A), and mouth opening causing pain in the
right cheek that radiated to the right temple (Fig. 1B),
with a pain intensity rated as 7 out of 10 on the numeric
rating scale, occurring only during jaw function. No pain
was reported at rest. The right TMJ had hypomobility and
pain during function. Intraorally, occlusion in intercuspal
position showed contact between teeth 17/47, 27/37,
and 28/38 (Fig. 1C). In centric relation, the first contact
was between teeth 27/37, with nonworking contact on
teeth 17/47 during left excursion. The patient could open
her mouth 15 mm without pain (Fig. 1D), increasing to
17 mm with finger assistance, accompanied by a hard
end-feel and pain. There was a right deflection while
opening (Fig. 1E and 1F). The jaw movements were 7 mm
right, 4 mm left, and 6 mm protrusion.

The patient underwent additional diagnostic
tests. The panoramic radiograph demonstrated extrusion
of tooth 28 and mesioangular impaction of tooth 38, but
no abnormalities in the TMJ or surrounding structures
(Fig. 2A). An MRI of the right TMJ revealed anterior disc
displacement during mouth opening (Fig. 2B) and closing,
whereas the left TMJ showed the normal position of the
articular disc (Fig. 2C). The primary diagnosis for this patient,
according to the DC/TMD,” was disc displacement without
reduction with limited opening. The secondary diagnosis
was myofascial pain with referral. The contributing factors
in this case included: 1) occlusal instability, 2) sleep bruxism,

3) extrusion of tooth 28, and 4) impaction of tooth 38.
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Figure 1 Clinical examination: A) Location of pain during mouth opening, B) Diagram of the pain location and radiation (red asterisk
indicates the pain location, red line shows the pain referral during mouth opening, and blue lines represent the pain referral
during prolonged mouth opening and extended jaw function, C) Preoperative intraoral photographs, D) Maximum mouth
opening measured from incisal edges (15 mm), E) The lower teeth midline was aligned with the ruler in intercuspal position,
and F) The lower teeth midline deviated from the ruler to the right-side during mouth opening, as indicated by the yellow arrow.

Figure 2 Additional investigation images: A) Panoramic radiograph showing extrusion of tooth 28 and mesioangular impaction of
tooth 38, B) MRI of the right TMJ during opening revealing anterior displacement and deformation of the articular disc (black
color), indicated by the yellow arrow, and C) MRI of the left TMJ during opening showing the articular disc in a normal
position, with the posterior band of the articular disc located on top of the condyle as shown by the yellow arrow.
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The treatment plan consisted of two phases.
Firstly, during the period of limited mouth opening, the
patient was prescribed warm compresses, use of an
occlusal splint, and both passive and active exercises
to address her conditions, including disc displacement,
myofascial pain with referral, and sleep bruxism. Secondly,
once her mouth opening improved, she was referred
to remove teeth 28 and 38, followed by orthodontic
treatment to ensure long-term occlusal stability.

The patient received comprehensive dental
treatment to address her problems and manage the
contributing factors. Her conditions were thoroughly explained,
and she was educated about her issues. Warm compresses
were continuously recommended for her masseter muscles
for 15 to 20 minutes at a time," intended to relax muscle
contractions and alleviate pain. An occlusal splint was
designed as a Michigan splint," a typical full-coverage design
made of heat-cured acrylic resin contacting all lower teeth,
featuring two canine rises, and having a thickness of 2-3 mm
at the nearest interocclusal space, as observed during
the mounting of the working casts on the articulator. The
occlusal splint was provided for nightly use during sleep
and, if feasible, during the daytime (excluding mealtimes
and brushing) (Fig. 3A), aimed to decrease intracapsular
pressure within the TMJ and enhance the chances of the
articular disc returning to its normal position.'® Additionally,
it could reduce muscle activity, relax the masticatory
muscles, and prevent the adverse effects associated with
sleep bruxism.' The thickness of the occlusal splint gradually
increased by adding self-cured acrylic resin to accommodate
the ability of the patient to open her mouth (Fig. 3A),
supporting jaw stability and improving mouth opening,
with regular follow-ups to monitor her progress. She was
instructed to perform active jaw exercises in front of a
mirror using a 5 x 5 x 5 regimen'": hold the mouth open
for five seconds per repetition, five minutes per session,
and five sessions per day. Lateral and protrusive jaw
movements were also recommended as parts of these
exercises, aimed at re-establishing coordination among
the masticatory muscles during function. For passive jaw
exercises, the patient was instructed to bite on silicone

tubes positioned at the molars while applying an upward

force with her fist on her chin (Fig. 3B). This technique
utilized the silicone tube as a fulcrum for the mandible,
with the upward force acting like a lever to help break the
restricted TMJ. Additionally, another technique involved
placing wooden tongue depressors between the upper
and lower posterior teeth,"® with the patient encouraged
to gradually add more depressors to slowly decrease
intracapsular pressure in the TMJ, thereby increasing
mouth opening ability (Fig. 3C). These passive jaw exercises
were recommended to be performed five times a day.

During follow-up, the patient reported consistently
wearing the occlusal splint at night, which showed noticeable
wear reflecting sleep bruxism, and occasionally using it
during the day. She also adhered well to the prescribed
jaw exercises. After 1 month, with no change in pain and
mouth opening (Fig. 4A and 4B), the splint thickness
increased to be 11 mm at the interincisal distance, which
was 2-3 mm less than the mouth opening of the patient
to facilitate insertion and removal of the splint (Fig. 3A).
By 2 months, the pain score had decreased to 4, and
mouth opening increased to 19 mm (Fig. 4), which led to
an adjustment in the splint thickness to 16 mm, measured
at the interincisal distance. At 4 months, the patient
experienced a sustained period of pain relief (Fig. 4A). During
this visit, the patient was fitted with a thicker occlusal
splint and silicone tubes were used as a fulcrum. As a
result, the mouth opening improved to 22 mm (Fig. 4B),
and the tongue depressor technique for the passive jaw
exercise was introduced to further aid in treatment.
The eccentric jaw movements returned to their normal
range (Fig. 4C). By 10 months, the patient demonstrated
significant improvement, achieving a 52-mm mouth opening
while continuing to use the occlusal splint at night. The
patient reported occasional clicking in the right TMJ. During
this visit, the thickness of the occlusal splint was reduced to
nearly its initial thickness. At the 22-month follow-up,
the mouth opening had reached 54 mm, with normal jaw
movements, no musle pain, and no clicking sounds or
tenderness in the TMJ. The dental occlusion remained
stable with no significant improvement. So, the patient
was referred to remove teeth 28 and 38, with subsequent

orthodontic treatment recommended.
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Figure 3 Patient treatments: A) An upper hard occlusal splint with thickness added using self-cured acrylic resin, B) Passive jaw exercise

involving biting silicone tubes at the molars, while applying an upward force with the patient’s fist at the chin, and C)

Passive jaw exercise by placing as many wooden tongue depressors as possible between the upper and lower teeth.

A Numeric Rating Scale (0-10) Treatment Modalities
(a) Warm compresses
N B (15-20 minutes)
5 5 )
3 0 0 0 0 (b) Active jaw exercises
. . (5 x 5 x 5 regimen)
E Maximum Mouth Opening (mm) 55 54
(c) Occlusal splint
57 (initial thickness)
21
15 g4 15 1 17 18
(d) Occlusal splint
C Right Excursion (mm)  Left Excursion (mm) Protrusion (mm) (increased thickness)
9 9 9.5 9-58 9.58 9.58 ©
8 8 e) Passive jaw exercises
76 76 756 76 76.5 T¢ 5 7 7 T 7 - N
4 4 (silicone biting)

(f) Passive jaw exercises
Duration OM m o 15m 2M 25M 35M dM 5M 10M 22M

Treatment ab abc abd abd abd de def def ¢ c

Figure 4 The treatment outcomes for a patient with disc displacement without reduction showed improvement over the course of

(tongue depressor)

treatment, with various modalities used: A) The numeric rating scale (0 to 10) for pain, as rated by the patient; B) The

maximum mouth opening achieved without assistance; and C) The range of motion observed during eccentric jaw movements.

Discussion

Although the diagnosis of disc displacement clinical symptoms of the patient, An MRI remains the

without reduction can be supported by the history and gold standard for confirming this diagnosis.”" In cases
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where a patient is unable to access an MRI, a dentist can
diagnose disc displacement without reduction based on
the DC/TMD criteria.” The diagnosis can be made if all
the following conditions are met: 1) the patient reports a
history of jaw locking, 2) the patient experiences limited
jaw opening that affects their ability to eat, and 3) the
dentist observes a maximum assisted mouth opening of
less than 40 mm. For patients with a restricted mouth
opening who are not improving with conservative methods,
additional imaging, such as panoramic radiographs, tran-
scranial oblique radiography, or computerized tomography
may be considered to rule out other abnormalities.”
Patients with untreated disc displacement without
reduction may develop greater deformation of the
articular disc, more bone changes, and reduced joint
effusion.”” In some cases, it may be necessary to refer
to a specialist, such as oral and maxillofacial surgeons,
neurological surgeons, or otolaryngologists.

A systematic review by Al-Baghdadi et al.'’
found that jaw manipulation is effective for patients
with recently closed locks, while occlusal splints can
reduce TMJ pain. Combining splints with jaw exercises has
been shown to improve the mouth opening more than
splints alone.'*”' Comparisons between conservative and
invasive treatments suggest that conservative and invasive
approaches are equally effective,””'"* however, the
duration of the closed lock impacts treatment efficacy.
Longer periods of closed lock reduce the effectiveness
of the treatment.” This indicates that disc displacement
without reduction should be managed promptly with
appropriate treatments. This case involved a six-month
history of jaw locking, accompanied by significant muscle
pain and sleep bruxism, which interfered with treatment
progress and delayed successful outcomes. The initial
treatment plan focused on pain management and restoring
muscle coordination, using warm compresses, active exercises,
and an occlusal splint. The next phase aimed to alleviate
the jaw locking, employing passive exercises with a thicker
occlusal splint. Finally, the occlusal instability, tooth extrusion,
and tooth impaction of the patient were addressed to
ensure long-term and sustainable results. These occlusal

problems may have served as predisposing factors for

jaw locking or as perpetuating factors that interfered
with treatment and recovery. However, due to the
limited mouth opening, these occlusal issues were only
addressed once the patient regained the ability to open
her mouth.

Multiple studies reported on the use of occlusal
splints for disc displacement without reduction.”
Muhtarogullari et al.”” designed a pivot splint with an
additional pivot on the occlusal surface, which helps in
repositioning the disc by reducing joint pressure. Schmitter
et al.”® compared two types of splints: the centric splint
(which contacts all lower teeth) and the distraction splint
(which contacts only the molars). Both types reduced
pain and increased range of motion, however, the centric
splint showed slightly better results. Conversely, Seedorf
et al.”’ found that pivot splints might increase internal
joint pressure due to the forces from the masseter and
temporalis muscles. In this case, a centric occlusal splint
was chosen to increase space within the TMJ* and
reduce internal pressure during rest and function.” The
splint thickness was progressively increased to enhance its
effectiveness, because greater splint thickness can more
effectively reduce intra-articular sounds and alleviate joint

+ 30,31
pain.”™

If no TMJ sounds or pain are present, a thicker
splint may not be necessary.” Similarly, masticatory
muscle activity, as measured by electromyography, does
not significantly differ between different splint thicknesses.”
Therefore, in cases of disc displacement without reduction,
it is recommended that the patients should wear a 4-6 mm
thick occlusal splint for up to one year.”* This case
illustrates the challenge of managing the complexities of
temporomandibular disorders. Initially, a thinner occlusal
splint was used to manage pain, while a thicker splint
was introduced in the later phase to help recapture the
TMJ locking and reduce muscle activity. The decision
to use a thicker occlusal splint should consider factors
such as the ability of the patient to adapt to the splint,
their level of compliance, pain severity, and overall
comfort during sleep.

Jaw management was used in conjunction with
occlusal splint therapy to help increase the mouth opening.™

Jaw management techniques include self-traction, where
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the patient uses their index and middle fingers to
hold the lower front teeth and gradually pulls the
jaw downward to reduce intra-articular pressure.”
Additionally, the TheraBite device, designed to push the
upper and lower front teeth apart, can aid in increasing
mouth opening when the patient applies pressure to
the device.”® Moreover, dentists can modify dental
instruments by using a prefabricated soft silicone bite
block and a mouth prop to facilitate mouth-opening
exercises.”* Another popular method is using a wooden
tongue depressor placed between the upper and lower
teeth. This cost-effective treatment can be performed
by the patient and has been found to be as effective
as other methods.'® Hence, this treatment was chosen
to complement the use of the occlusal splint.

Sato et al. reported that patients with disc displace-
ment without reduction who awaited natural recovery
and received no treatment were able to open their
mouths 35.3 mm at six months, 36.9 mm at 12 months,
and 38.0 mm at 18 months, along with improvements
in joint and muscle tenderness.” This suggests that although
patients can recover some jaw function, their range
of motion may not fully return to normal. In contrast,
patients who received single or combined treatments,
including conservative, minimally invasive, or surgical
approaches, show varying outcomes.'*”*** Hence, there
is no consensus on the optimal treatment duration or
the best approach for transitioning between treatments
for these patients.'****

The treatment outcomes for this case were
assessed using the numeric rating scale, the patient’s
ability to open her mouth, and the range of motion during
eccentric movements. As shown in Figure 4, during the
first 2.5 months, the pain level of the patient decreased
to the numeric rating scale of 3. At 3.5 and 4 months,
passive exercises were introduced to help recapture the
jaw locking. This phase was crucial for encouraging patient
compliance with the exercises, as the pain level had
significantly decreased. By the 10-month follow-up, with
continued use of the thick occlusal splint and ongoing
passive exercises, the patient was able to open her

mouth 52 mm without masticatory muscle pain. These

81 JDENT ASSOC THAI VOL.75 NO.2 APRIL - JUNE 2025

outcomes demonstrate that a multimodal approach for
managing chronic disc displacement without reduction
and painful masticatory muscles should be prioritized
and tailored to the individual patient, ensuring optimal
treatment and recovery. Additionally, periodic assess-
ment of treatment satisfaction and costs are essential."
However, it is important to note that this report pertains
to a single patient, and further studies are required to
evaluate the efficacy of this treatment approach in a

broader patient population.

Conclusion

For treating a patient with chronic disc displacement
without reduction along with limited mouth opening,
conservative management could be effective. This
included using patient education, warm compresses,
occlusal splint, active jaw exercises, and passive jaw
exercises. These approaches could help reduce pain

and increase the range of jaw movement.
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Abstract

Regular dental visits is important. Early treating disease prevents damage that is difficult to reverse. Whether
the pandemic of coronavirus disease 2019 in Thailand affects dental visits or not, is of great interest. The purpose
of this study is to detect the prevalence and related factors of dental visits during pandemic of coronavirus disease
2019. This study was a cross-sectional descriptive study. Data were collected from volunteers who received services
at a university hospital, were of Thai race and nationality, and aged between 20-59 years. Using a questionnaire
consisting of 4 sections of questions: general information, attitudes and knowledge about oral health, awareness of
one’s own health problems and dental visits during the pandemic of coronavirus disease 2019. Data were analyzed
using descriptive statistics. Related factors were analyzed using multiple logistic regression. Data collected from 378
service recipients, revealed that the prevalence of dental visits during pandemic of coronavirus disease 2019 was
46.0 percent. Related factors were attitudes and oral health knowledge and oral problems that were necessary to
receive dental treatment. The group considering that going for a dental check-up and scaling is important was 2.38
times more likely to have dental visits during the pandemic of coronavirus disease 2019 compared to the group
reflecting that it is not important (95% CI = 1.19, 4.73). The group which worried about or scared of having dental
visits was 0.52 times less likely to have dental visits during the pandemic of coronavirus disease 2019 compared to
the group with no worries or fears (95% Cl = 0.29, 0.92). The group which wanted to cancel or postpone a dental
appointment was 0.35 times less likely to have dental visits during the pandemic of coronavirus disease 2019
compared to the group which did not want to (95% Cl = 0.21, 0.60). The group with oral problems that needed
dental treatment was 2.70 times more likely to have dental visits during the pandemic of coronavirus disease 2019
compared to the group with no oral problems (95% Cl = 1.66, 4.38). In conclusion, the prevalence of dental visits
during pandemic of coronavirus disease 2019 was 46.0 percent. Related factors were attitudes and oral health

knowledge and oral problems that were necessary to receive dental treatment.

Keywords: Dental visits, Pandemic of coronavirus disease 2019, Thai adults, University hospital
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152991 1 FoyanadnvazsmhbiiAnlse (F1uau 378 Au)
Table 1 Data of predisposing characteristics (n=378)

NAN1SANEI

97181adATY1 IR UL UUADUNILIIUIY
378 AU Kan1sANEIAMEN wardni i AnlsAnuIeaalng
dulvgdunanda 271 au Govar 71.7) fogeglugi 20-
29 Y wnnilgniuau 184 au (Fevaz 48.7) Tanunmlan
278 au (3oway 73.5) sesunsAnuusgans 241 au (Sevay
63.8) o1fwaglunjunuMIuAT 256 AU (Seay 67.9)
anfwvdnidundnanuw/gninaensu 121 au (Gevay 32.0)
drudaderinuainazannuinuauamyesiinnuil nqu
fegdnlngnauiinisluanafiuuasyaiuyu/yaiu
Yhanefimudndiny 269 au (Gegar 71.2) Smnufnanie
AnunTlunsiUnuTURLNTE 263 Au (Sovay 69.6) uay
Fesmsendnvierdeutinnislunuiiuaunme 202 au Seay
53.4) fauandlunsnad 1

Anansazdniilviinlsn U (AU) Soway
el

B8 107 28.3

o 271 717
a1y @)

20-29 184 48.7

30-39 79 20.9

40-49 59 15.6

50-59 56 14.8
gaunwausa

Tan 278 73.5

Augd 92 24.4

1118/%eN 8 2.1
SEAUNTSANYY

Uszoufingn 7 1.8

dseuAnwn 37 9.8

U2%. 12 3.2

U/ dm/eydiyan 12 3.2

USeyeyns 241 63.8

VsyaTn/gandv/au « 69 18.2
fogjande”

NFUNNUNILAT 256 67.9

999179 121 32.1
91TINnEN

11991 31 8.2

wina/gnansenau 121 32.0
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152911 1 FoyanadnvazdnhbiiAnlse (F1uau 378 Au) (5a)
Table 1 Data of predisposing characteristics (n=378) (cont.)

anansazdniilviinlin U (AL) Sovaz
A1e/UsenaugsiadIue 65 172
INEATNT 6 1.6
Sudaily 17 4.5
tnZew/dde/dnfnw 72 19.0
91519/ NINUTINT/gNIvesTy/nUnnusTiania 62 16.4
B 4 1.1
iAuARKAAINFAIUFUAINYBIUIN
anuddnwasmsluasailunazyaiiugu/gadiudias
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Tainsu/ldudla 49 12.9
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AMUNIANIBAMUNA2 UM IUNUTIUALANE
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g 263 69.6
anudesnisenidnusaraeutanislunuiuaunmg
laifimenis 176 46.6
93N 202 53.4

* dgfailsineuentudet 1 Ay

nmsAnuiladeidewuin annguiiedng 378 ay
fmmeuiiiniigaluuiasdossd afafnsguamuuuans
Uszudanay/nosumaunu 154 au ($evay 40.7) eliiade
faLfay 15,001-30,000 U 120 AU (5oay 31.7) Auans
Tupsnedl 2

1524911 2 Fayailoseide (F1uaw 378 AY)
Table 2 Data of enabling resources (n=378)

mnnsfnuniladerudesnisifeatunmsiuitgm
JUANVBINUIINNGUAIBE 378 AW wudn dulnaylad
lsausedsn 253 Au (Sewaz 66.9) uaglufidgmludesun
Adndusedlunuviuauwnd 219 eu (Fosaz 57.9) fauans
Tupsned 3

Haduide 31U (AY) Sovaz

aianan1sguaIn’
A5 30 v (Unsuseiuguaiweiunii) 146 38.6
andusziudsny/nesmunaunu 154 40.7
dvdtnvnis/Ansvnsiiungy 53 14.0
fgiaviia/mienudassvesdy/esinsunasesdiuviosiu 8 2.1
Useiiuguamiuusenuseiu 69 183
alain1sdnlagungdng 24 6.3
Bu 12 3.2

eld (RAedaiay)
laiflsela 29 7.7
1-5,000 um 13 3.4
5001-15,000 um 85 225
15,001-30,000 um 120 31.7
30,001-50,000 um 88 233
>50,001 U 43 11.4

° gadpeulauinny 1 9o
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1524971 3 FoyatlosenauienTs (F1uIu 378 A)
Table 3 Data of need (n=378)

Jaduannufoens 31U (AY) foway
nssuilymguainvasauLes
Tsauszandavzelsamaszuuiiuwmdsey
Tainsu/lamensia 28 7.4
laiflsausgansa 253 66.9
flsauszdnm 97 25.7
Paymlugasundisndudedunuiiuaunms
Laidl 219 579
a 159 421

91NMSAnY WUl oranadaslunuiuauwgly
Fremssruningjvedsaindeldalalsur 2019 siuau
174 au Andudeway 46.0

msiaszilagldadfinisonnounuvasIafngs
wian wuih orenadasiineuimslunsailunazyafiugu/
ymﬁu‘f’]maﬁmmﬁﬂﬁ'ﬁgﬁmmﬁuﬁuéﬁumﬂﬂwuﬁumwalé
Tuthemsssunlvguedsainidol3alalswn 2019 1w 2.38
Wi (95% CI = 1.19, 4.73) Lﬁ@LﬁﬂUﬁUﬂ&jmﬁmaudwmﬂﬂ
mmﬁuLLazyﬂﬁugu/ymﬁwfﬂm&Jl@iéﬁﬁzy ﬂ&juﬁﬁmm
Ananseanunallunisiunuiuauwndlutienisssuina
Tngvedsaiinideldalalsun 2019 fmuduiudiunsly

WuuALnSL S 0.52 wh (95% CI = 0.29, 0.92) Wiewfieu

funduldfianuinavseanundilunslunuriuawnmdly
Framsszuaingvedsainielsalalsun 2019 NANADINTS
snidnuerdeutinnislunuiununmsluganisseunalng
vadlsandieldalalsun 2019 fiaruduiudiunsidnu
Fununmeidu 0.35 wh (95% Cl = 0.21, 0.60) Wefieuiu
naulaisesnsenidnvieldeutinlutienisszunslugjvestse
fniolasalalsun 2019 waznguiitiymiludesiniisndy
Faslunuiununmslutasnisszunlngvedsainidolya
Talsun 2019 faudniusiunmsiunuriuaiwndidu 2.70
W1 (95% Cl = 1.66, 4.38) LﬁaLﬁ&JUﬁUﬂfjﬂzjﬁﬂzwﬂuﬁm
Uinlurramsseuialngiuedisaindelifalalsun 2019 &
wandluansnadi 4

715199 4 Toseiilnrmauiisiunslunusiusummelursmsssumlngveslsadmielsalalsu 2019

Table 4 Related factors of dental visits during pandemic of coronavirus disease 2019

Jady

Crude OR (95% ClI) Adjusted OR (95% Cl)

anuddyvasmsluasiaitusasyafiuyu/gasiuinans
(n=378)
laldnAey
lainsru/ldudla
daudndey
AuNanIaAMunalunsiUNUTLALNNTE (n=378)
aid]
B
Anudasn1sendniadeuiianisiunuiuaunng (n=378)
lalfmenis
HOINT
Tnyynluasuniidndudedunuviuauwmmg (n=378)
Laidl

a

4

1.00 1.00
1.33(0.59, 3.05) 1.28 (0.51, 3.21)
3.08 (1.65, 5.72) 2.38(1.19, 4.73)*

1.00 1.00
0.34 (0.22, 0.54) 0.52(0.29, 0.92)*

1.00 1.00
0.27(0.17, 0.41) 0.35(0.21, 0.60)*

1.00 1.00
2.19 (1.45, 3.33) 2.70 (1.66, 4.38)*

OR = Odds ratio, 95% Cl = 95% Confidence Interval, *TultaAgyn19ads (p-value < 0.05)
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Abstract

The purpose of this study was to compare unloading force of glass fiber-reinforced wire (GF), non-coated
superelastic NiTi wires (NC), epoxy-coated NiTi wire (EC), and Teflon-coated NiTi wire (TC) in ceramic passive self-ligat-
ing bracket. The modified three-point bending test was conducted on an ideal upper arch model with intentionally
omitted maxillary right lateral incisor. Ceramic passive self-ligating brackets were bonded, and the model was set in
a controlled-temperature water bath at 36 + 0.5° Celsius. The universal testing machine with 100 newton load cells
was used. The arch-shaped preformed GF, NC, EC and TC wire was attached to the model and the indenter was set
perpendicular to the middle portion of the space of maxillary right lateral incisor. The crosshead speed was 0.5mm/
min and the deflection was settled at 1.5 mm for the GF wire and 3 mm for the NiTi wire. Then, the unloading force
was measured at every 0.5 mm until the deflection was 0 mm. The experiment was repeated ten times per group
and a new archwire was used on every test. The minimum and maximum unloading force measured from the GF
group was 14.54 and 134.36 g, the NC group was 41.60 and 526.49 g, the EC group was 35.54 and 289.12 g and the
TC group was 56.57 and 514.58 ¢. The loading and unloading curve of the GF group showed no hysteresis while
the NG, EC, and TC groups presented the comparative style of a force-deflection curve with hysteresis and a steep

plateau. The four types of wire listed from the lowest to highest unloading force are GF, EC, TC and NC groups.
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Introduction

Nowadays, a lot of adult patients seek orthodontic appliance. Even though a removable clear plastic aligner
treatment for esthetic appearance and restore function was invented and widely renowned as it is almost im-
of the masticatory system. A concern from these patients perceptible, the cost of treatment was still greater than
is about the distinctiveness of the metal orthodontic the conventional fixed orthodontic appliance. To work
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out both the aesthetic and expense problem, a clear
ceramic bracket and a tooth-colored wire is another option
which has been developed to satisfy the esthetic need.

The use of light force has always been encouraged
throughout orthodontic treatments for frontal bone
resorption which should maximize the biologic response of
tooth movement, maintain the vitality of the paradental
tissue and allow maximum comfort for the patient'™. In
the early stage of orthodontic treatment, appropriate
archwire for aligning and leveling the teeth should produce
light force and has a long range of activation. After the
invention of Nickel-Titanium (NiTi) alloy, orthodontic
treatments have been simplified by the application of
NiTi archwire to straighten the teeth due to its ability to
deliver light force with flexibility

In pursuit of esthetic orthodontic wire, the NiTi
archwires are coated to appear more appealing. Meanwhile
new material has also been used as archwire such as
glass fiber. However, the mechanical properties of the
material are unclear. As the force level is a crucial factor
in determining orthodontic tooth movement, this study
aims to compare the force level exerted by the esthetic
orthodontic wire with the conventional NiTi wire in the

initial stage of orthodontic treatment.

Materials and Methods

A maxillary dental arch model was designed by
omitting the right lateral incisor using 3Shape Orthoanalyzer
software. The base of the model was set to allow 90°
angle of the unsupported wire portion and the indenter.
After that, the model was fabricated by Flashforge guider
Il fused deposition modelling 3D printer with polylactic
acid fiber. Passive self-ligating ceramic brackets (Damon
clear2, Ormco) were bonded with cyanoacrylate glue by
using 0.021x0.028 inch stainless steel wire as the guiding
wire to align the position of the bracket slot.

The samples were a 0.018-inch orthodontic
archwire divided into four groups according to the types
of wire: glass fiber-reinforced composite wire (GF group)
(Translucent ideal arch pearl, Dentaurum), Non-coated

superelastic NiTi wire (NC group) (Rematitan ‘LITE’, Dentaurum),

93 JDENT ASSOC THAI VOL.75 NO.2 APRIL - JUNE 2025

epoxy-coated superelastic NiTi wire (EC group) (G4
ultraesthetic, G&H orthodontics) and Teflon-coated
superelastic NiTi wire (TC group) (Perfect, Hubit).

A testing chamber was filled with water and
attached to the holder at the base of the universal testing
machine. The temperature of the water was controlled
by a thermostat in the range of 36 + 0.5 °C according to
the ISO 15841:20145 for wire use in orthodontics. The
dental model was then fixed to the chamber and the
indenter was set to a 90° angle on the middle portion of
unsupported wire area between maxillary right central
incisor and canine. (Fig. 1)

The indenter was set on the universal testing
machine with a 100 N load cell. The crosshead speed was
0.5 mm/min. As glass fiber-reinforced wire was composed
of brittle material compared to metal wire, the pilot test
was conducted to determine the failure point of GF archwire.
The test value was used to set the maximum deflection
of GF archwire. The NC, EC and TC group underwent the
maximum deflection at 3 mm according to ISO 15841:2014.
The unloading force was measured at every 0.5 mm until
the deflection became zero. The machine was self-
calibrated and allowed to be balanced before commencing
each test. A new archwire was applied after each test
and ten samples were performed for each group.

The data was recorded on an X-Y recorder.
The X-axis represented the deflection of the wire in
millimeters and the Y-axis represented the load at the
crosshead in gram-force. The raw data from the universal
testing machine was exported to Microsoft Excel (Microsoft
Corp., Redmond, WA., USA). Then, the data was used to
create a load-deflection graph. All Data was analyzed
using SPSS 24.0 (SPSS Inc., Chicago, IlL., USA). The means
and standard deviations of unloading force of each group
was calculated. The Shapiro-Wilk test for normality was
performed to ensure normal distribution of the data.
One-way analysis of variance and multiple comparison
with the Tukey test was performed to identify the
differences between mean unloading force of the four
types of wire at various levels of deflection. Results were

considered statistically significant at £<0.05



Figure 1 Demonstration of the indenter positioned in the middle
of the unsupported wire between maxillary central

incisor and canine during the experiment.

From the pilot study to determine the maximum
load that the GF wire could tolerate before reaching
its breaking point, the result showed that the breakage
of the GF wire was seen at 1.8 - 2.0 mm of deflection.
Therefore, the maximum deflection used in this study
for the GF group is limited to only 1.5 mm. To compare
the unloading force of all four types of wire, the forces at
0.5-3.0 mm of deflection were measured, except for the
GF group that comparison was available at 0.5 - 1.5 mm

of deflection.

The minimum and maximum unloading force
that was measured at every 0.5 mm deflection point
from the GF group was 14.54 + 6.55 and 134.36 + 19.10 g,
the NC group was 41.60 + 10.06 and 526.49 + 13.57 g,
EC group was 3554 + 2.28 and 289.12 + 12.01 ¢ and
the TC group was 56.57 + 3.96 and 514.58 + 21.62 ¢.
All the test groups provided the least unloading force
at 0.5 mm and the most force at 3 mm except the GF
group that was deflected to only 1.5 mm. (Table 1) At
almost all deflections, the NC group gave the highest
unloading force that was comparable to the TC group.
At 1 and 3 mm the force level of the NC group was not
different from the TC group. The GF group expressed the
lowest force at 0.5 and 1 mm with statistically different,
but at 1.5 mm the unloading force was not significantly
different from the EC group. When compared to the
other NiTi wires, the EC group displayed the lowest
unloading force level with statistical difference. (Fig. 2)

The pattern of force-deflection plot in the GF
group, the loading and unloading curve were almost on the
same line. On the unloading curve, the force dropped
proportional to the release of the deflection, demonstrated
by the linear line until 0.5 mm deflection was reached.
After that point, the force was almost constant.

The pattern of force-deflection plot in the NC,
EC, and TC groups presented the comparative style of
force-deflection curve with steeper loading curve compared
to GF group, and also presented with hysteresis and

unloading plateau. (Fig.3)

Table 1 Mean and SD of unloading force of 4 types of wire at various levels of deflection

0.5mm 1Imm 1.5mm 2mm

2.5mm 3mm

Force(g) SD Force(g) SD Force(g) SD Force(g) SD

Force (§ SD Force(g) SD

GF 14.54 6.55 69.64 10.77 13436 19.10 - - - - - -

NC 41.6 10.06 180.33 13.40 250.02 1248  301.25 13.80 358.1 11.60  526.49 13.57
EC 35.54 2.28 92.49 8.88 123.29  8.037 150.55 1047 18197  8.029  289.12 12.01
TC 56.57 3.96 175.82 11.06 217.36 9.717 252.55 1192 30532 13.09 51458  21.62
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Figure 3 Force-deflection plot of GF, NC, EC and TC group

Discussion

To evaluate the mechanical properties of esthetic
orthodontic archwire, in this experimental study, non-coated
NiTi wire (NC group) and the three types of commercially
available esthetic wire: including glass fiber-reinforced

composite wire (GF group), epoxy-coated NiTi wire (EC
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group), and Teflon-coated NiTi wire (TC group) and passive
self-ligating polycrystalline ceramic bracket were used. The
modified three-point bending test was chosen to simulate
the force system in clinical situation of orthodontic

appliance and to assess the mechanical properties of



superelastic wire which allowed reproducibility of the
result.® Literature showed that the load-deflection
performance of orthodontic wires depended on the
design of the test model’, thus the mechanical test was
set according to the recommendation of the international
standard ISO 15841 that was developed to help comparing
the wires used in orthodontics, including preformed
orthodontic archwires. The load-deflection diagram
from the experiment had two parallel curves: an upper
curve depicted the force applied to occupy the archwire
into the bracket and a lower curve portrayed the force
the teeth was given to bring it into alignment. Only the
unloading force was focused for this study since it
demonstrated the force that the tooth encountered
clinically. One limitation of the method was the cross-
head speed. The crosshead speed was recommended
at 0.5 - 2.0 mm/min according to the recommendation
of the international standard ISO 15841. The crosshead
speed could not be addressed as slow as in the real
clinical situation. Therefore, 0.5 mm/min speed that was
as slow as possible was selected in this study.

The size of the archwire used in this study was
0.018 inch. Because the glass fiber-reinforced composite
wire was only commercially available in this diameter,
the same size of NiTi wires were selected so that it
was logically comparable. Also, the 0.018-inch wire was
regularly used later in the leveling and aligning stage
before stepping up to the more rigid working wire in the
next phase of orthodontic treatment.

The orthodontic wire used in this study were
widely grouped into two types of material: glass fiber-
reinforced composite and NiTi wire. The mechanical
properties, therefore, had dissimilar patterns. The glass
fiber-reinforced composite wire possessed a mechanical
characteristic that was a linear elastic pattern without
prolonged yielding stage, that resulted in a diminished
breaking point. The glass fiber-reinforced composite
was a brittle material that, even though could tolerate
compressive stress well, poorly withstood tensile force.
The tensile stress that simultaneously occurred on the

opposite surface as the compressive force was applied

weakened the material and caused breakage in the wire.
Thus, the deflection of this wire was determined by its
properties and, in this study, limited the flexure to only
1.5 mm, before the failure of the material according to
the pilot experiment. This pilot result is in the same
manner as observed in an experiment conducted by
Alobeid in 2017 that the 0.018-inch glass fiber-reinforced
composite wire of the same brand cracked below 2 mm
of deflection.®

The ¢lass fiber-reinforced composite wire delivered
force with linear pattern and the unloading force was
significantly lower compared to all the tested NiTi
wires except to the EC group at 1.5 mm deflection. The
indistinguishable difference between the loading and
unloading force of glass fiber-reinforced wire demon-
strated the property within its elastic range. The pattern
of force showed the mechanical properties of the
plastic material as stated before, linear within elastic
limit and a lower yield point. Unlike the NiTi wires,
both coated and uncoated, which demonstrated various
degrees of the superelastic properties.

Among the three types of NiTi wire: non-coated
NiTi wire, epoxy-coated NiTi wire, and Teflon-coated
NiTi wire, all of them produced significantly different
force at the same point of archwire deflection. The
epoxy-coated wire yielded the least unloading force,
followed by the Teflon-coated wire and the non-coated
NiTi wire gave the highest force. A previous study’
measured the diameter of the 0.016 inch coated NiTi
wire, and showed that the diameter of Teflon-coated
wire (Perfect wire, Hubit) was significantly larger than
epoxy-coated wire (Ultraesthetic wire, G&H orthodontics)
(0.0164 and 0.0153 inch respectively). The epoxy coating
of the Ultraesthetic wire was 0.05 mm in thickness (or
0.00196 inch) according to Alavi and Hosseini.' The
Teflon coating of the Perfect wire was 0.001 inch which
meant that the core of Teflon-coated wire of the Perfect
wire was larger than that of the Ultraesthetic wire. Thus,
the core diameter of epoxy-coated NiTi wire was the
smallest among three types of wire and produced the

least force. The Teflon-coated group also offered less
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force than the conventional uncoated NiTi wire, indicating
the effect of the smaller diameter of the wire. The other
concerning point was that the coating layer was not
durable and damage was obviously seen at a contact
area with a bracket.”® The unloading force could have
been reduced due to the raise in binding of the lacerated
coating. From previous literature, the retrieved coated
archwire produced a lower unloading force than the
unused wire in a conventional bracket with an imprint
of the bracket on the delaminated area and an increase
in surface roughness was detected through the scanning
electron microscope. In the as-received wire, the roughness
of the coated area of the Teflon-coated wire was significantly
lesser than the epoxy-coated wire.” This lesser roughness
might be contributed to the less resistance on sliding
and more unloading force in the Teflon-coated wire.
However, the effect of surface roughness on friction was
controversial. A study'” stated that friction was related
to surface roughness of the wire. On the contrary, there
were studies that found no interaction between surface
roughness and friction.”"

The pattern of load-deflection plot of uncoated,
epoxy-coated, and Teflon-coated NiTi wires in self-ligating
bracket in this study illustrated the hysteresis with exertion
of gradually lesser force on the deactivation curve. The
experiment by Tikku'" that tested superelastic NiTi,
coated and non-coated, in a ceramic passive self-ligation
bracket also showed the same pattern of load-deflection
curve in which the deactivation force was continuously
lowered as the deflection was decreasing.

In a clinical situation, the ideal orthodontic wire
should have a lower load deflection rate. Since the lower
load deflection rate delivered more constant force and
maintained the appropriate stress along the PDL. Generally,
the orthodontic force during the level and alignment
stage according to the literature was 35 - 60 g'°. From this
study, all the wire and bracket combination produced an
unloading force that was more than the recommended
range for the level and alignment stage except at 0.5 mm
that all three types of NiTi wire gave optimal force range

and glass fiber-reinforced wire delivered slightly less
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than optimal range. In esthetic-concerned cases, it can
be implied from this experiment that 0.018-inch clear
glass fiber-reinforced wire and coated NiTi wire could
be used in a self-ligating bracket to correct malposition
teeth with no more than 0.5 mm wire deflection. To
relieve more severe crowding, a smaller size of esthetic
archwire is recommended.

The limitation of this study was that the chosen
NiTi wire had an 0.018-inch diameter to make a fair comparison
with the only commercially available clear glass fiber-
reinforced composite wire size. Since the test is set up
according to the recommendation of the international
standard ISO 15841 that is developed to help compare
properties of wire used in orthodontics, 3mm is adopted
as the maximum deflection. The situation may not particularly
reflect the clinical situation. Thus, care must be taken to
apply the results to clinical use, since at this deflection
the force is still too high. Also, in order to simulate an
oral condition, a water bath was used to control the
temperature of the experiment and to mimic a moist
environment. According to research'’ the testing friction
of an NiTi wire in a self-licating ceramic bracket, higher
friction was observed in the water sample group than in
the artificial saliva and natural human saliva group. To
postulate the results for clinical application with better
accuracy, further experiments should be conducted with

modification of the medium.

Conclusion

From the experiment of the study, it can be
concluded that among all four types of wire, at low
deflection of 0.5 and 1 mm, glass fiber-reinforced wire
(GF) gives the lowest unloading force. While all the NiTi
wire at more than 1 mm of deflection, the wires that
tend to give the lowest to highest unloading force are
listed as epoxy-coated NiTi wire (EC), Teflon-coated NiTi
wire (TC), and non-coated NiTi wire (NC).
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Abstract

Autistic children have difficulty understanding abstract concepts and responding to communication. This

becomes even more challenging when they need to receive healthcare services, especially in dentistry, which is often
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a source of fear and anxiety for most people. Visual communication is therefore an effective method to increase
understanding and help promote cooperation among autistic children in receiving dental services. This study aims to
examine the level of cooperation of autistic children during dental examinations when using a social story book. The
sample group consisted of 30 pairs of parents and autistic children aged 3 - 12 years who received dental services at
the Queen Sirikit National Institute of Child Health, Rajanagarindra Institute of Child Development, and Yuwaprasart
Waithayopathum Child and Adolescent Psychiatric Hospital, selected through purposive sampling. The tools used
in the study included a social story book titled “I Go to the Dentist,” which parents used consistently with their
children for 4 weeks before seeing the dentist, a general information record form, and Frankl’s Behavior Rating Scale
to record cooperation levels during dental examinations. Data were analyzed using descriptive statistics. The results
showed that the average cooperation level of all participants was 3.03 (SD = 1.0), and the average cooperation
level of the target group who had never experienced a dental visit before was 3.40 (SD = 0.9). The highest cooperation
scores were for the steps of traveling to the hospital to see the dentist and sitting in the waiting room before entering
the dental office. The lowest cooperation scores were for cooperation during the use of suction devices and dental
examination tools. The study shows that using the social story book “I’'m Going to the Dentist” can be used to

promote preparation for autistic children to receive dental examinations and dental health services.

Keywords: Preparation, Cooperation, Dentistry, Social Story Book, Autism
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Figure 1 Examples of illustrations and text from some pages of a social story book entitled “I go to the Dentist”
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Table 3 Level of cooperation of children during the dental examination process at the dental clinic
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Abstract

Various caries risk assessment (CRA) forms have been developed as an essential element in risk-based
caries management. However, most established CRAs were developed based on the evidence in Western countries,
potentially limiting their applicability to different demographic groups. This cross-sectional study aimed to evaluate
the predictive performance of caries risk/protective factors from established CRA forms in predicting the presence of
cavitated caries lesions in Thai preschool children and to compare the associations between these factors and caries
status. A total of 122 children participated, with parental interviews conducted using a comprehensive questionnaire
that integrated caries/protective factors from CRAs endorsed by AAPD, ADA, and DAT. Participants were categorized
into two groups based on caries status: those with and without cavitated caries lesions. A Random Forest classifier
was utilized for predictive model construction, and important factors were identified through the Boruta algorithm
and Recursive Feature Elimination (RFE). Factors associated with the caries status included age, the educational
level of the primary caregiver, visible plaque, and sibling’s caries status. The Out-of-Bag (OBB) error rates of models
generated from individual CRA forms were comparable, with a slightly lower error rate observed in the model that
combined all three CRA forms. Key factors identified as important for predicting caries status were the number of
non-cavitated caries lesions, visible plaque, and sibling’s caries status. This study highlighted the importance of these
factors in caries risk assessment among Thai preschool children. These findings, aligned with established CRAs, could
guide the development of tailored CRA forms for this population. Further studies with larger, more diverse cohorts

and a longitudinal design are recommended to validate these findings and enhance their utility as caries predictors.
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Figure 1 Study flow and data analysis using supervised machine learning. Group classification was based on cavitated caries diagnosis.

Predictive analysis utilized oral examination data and caregiver interviews. Model accuracy was assessed using the Out-Of-Bag

(OOB) error rate, and important factors of the presence of cavitated caries were identified using Boruta algorithm and

Recursive Feature Elimination (RFE)
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Favsvenauddyrestadusegdenisinngly uazITY
Padefnanindanuddyrenuuduglunsiuevieol
medaneifiulugan (Boruta) uagiwallanismdadalben

LUUSEngn (Recursive feature elimination, RFE)?

NaNSAN®E

windou 122 au wuadunguiinuseslsaitumdug
101 A waznquitlinuseslsailugdug 21 aulngeneande

A15099 2 Teyaniluvesngusaoe

Table 2 Characteristics of Participants by Comparison Group

o

vosnguiinuseslsailumdusiaviniu 60.21 « 9.60 ey
gandnguiilinuseslsaitusgdusifeintu 54.95 « 1.66
WousgildudAy (o = 0.034 Mann-Whitney U test)
uammﬁé’qwudwQ’UﬂmaﬂﬂuaﬂLﬁﬂiuﬂduﬁlﬁwmaa‘hﬂﬂm
\Wuslissfumsfinuiigeninseiuisendnuiludadauiigendy
aguditfudday (p < 0.001 Pearson Chi-square test /151471 2)

tafuiiAndestunmafeiiundenSeudioussning
2 ngu wuth nsiinsugur3siueaiuld uaznnsiiflusly
fitioswasnguidiniinusoslsnitugdustufirnganitoged
HedAgy (o = 0.015 way 0.012 MNAIRY Pearson Chi-square

test 913199 3) Tuduvesrvilvedlsafiuguazlsau3iug
Vianuadilasunsuszdiu nuitlunguinuseslsailumidug

Y
sudinndfiargeandinguitlinuseslsailuniinidugesad

HedAy sniuiissrvddnnudiulazsiuresiunlasunis
ysnuzuazgadeluilosannituy Alinuanuunnsisedied

Y
o

WudAnysening 2 NqueAINa (M15199 4)

fauus nguitwuitusdy nguitlinuitusidug p value
(n =101) (n=21)

LAl 0.869°
U1Y 47.52 % 52.38 %
N 52.48 % 47.62 %

a1y (thou) 60.21 + 9.60 5495 + 11.66 0.034b*
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151971 2 Joyanaluveangusiaeg s (sia)
Table 2 Characteristics of Participants by Comparison Group (cont.)

faus nguitwuilumdug nquitlinuitugidug p value
(n =101) (n=21)

Hauandn 0.529°
1150 63.37 % 57.14 %
o 21.78 % 28.57 %
J-gvan-uy 10.89 % 4.76 %
faTeld) 3.96 % 9.52 %

sEAUNSANYIYREauanEn <0.001"
Uszou@nwmdosnid 29.70 % 42.86 %
Tseufne 62.38 % 19.05 %
UsznatieUns 297 % 14.29 %
Uy n3 4.95 % 14.29 %
ganUSues 0% 9.52 %

21TINVRIEQUANEN 0.257°
199U 28.71 % 23.81 %
NANUUTENLNTU 13.86 % 14.29 %
YN 1.98 % 14.29 %
0 TINdasy / LnwAsns 32.67 % 23.81 %
g 19.80 % 19.05 %
WIvedRanIg 0.99 % 4.76 %
Bu 9 1.98 % 0%

s1eldsanvasnsaunds (Rdedaiiiou) 0.279°
floanin 6,000 UM 3.96 % 0%
6,001-17,000 umn 48.51 % 33.33 %
17,001-30,000 U 29.70 % 28.57 %
30,001-50,000 v 15.84 % 33.33 %
111171 50,000 UM 1.98 % 4.76 %

¢ Chi-square test
® Mann-Whitney U test

* Umner9eeNiba Ay 19aaa (p < 0.05)

A15797 3 Uadendeauay Uovetoadunsinaiiue

Table 3 Caries Risk and Protective Factors

fiuus nguiiwuiluy nquitlsinuilugy p value
EECELIDEH] J2HZRNAIN
(n =101) (n=21)
ASTURAUVTE ALYl AOn AP AT 0.015*
Laidl 39.60 % 71.43 %
il 60.40 % 28.57 %
nsiiflurvesdauandn " 0.48
Laiglitugy 29.70 % 42.86 %
filuglutng 24 Woudiiuan 37.62 % 33.33 %
filusflugas 6 Weudlsian 32.67 % 23.81 %
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A157197 3 Uadendeuas Uavetoadunisinniiue (sa)

Table 3 Caries Risk and Protective Factors (cont.)

fiuus nguitwuiluy nquitlsinuilugy p value
STETanaIY EETEL IR
(n =101) (n=21)
uUssuagnetosiuay 2 ﬂ%ﬂﬁqaﬂﬁﬁﬁuwauwgaalsﬁ AAPD, DAT 0.703
14 79.21 % 85.71 %
Tallaj 20.79 % 14.29 %
IiFungaalsaetu "M 0.952
T 87.13 % 90.48 %
Tallaf 12.87 % 9.52 %
fuuaginuan O 0.479
Taifindn 81.19 % 90.48 %
fansiog 18.81 % 9.52 %
fuuaRnvInvuzuaunay " 0.61
Tallsf 83.17 % 90.48 %
T 16.83 % 9.52 %
mMuvaswnuudseda 0.118
dnilvgmumeluiioonns 33.66 % 57.14 %
dnivamuszwindloams 64.36 % 42.86 %
MUABUNAIAU 1.98 % 0%
MuvsmUsTRINsieewnsInnInTuaz 2 ade O 0.427
Tallaf 49.50 % 61.90 %
T 50.50 % 38.10 %
fiSasiiovumnssulugasuan Ao AT 1
Tallaj 98.02 % 100 %
1o 1.98 % 0%
1#5un1sasraruuysesn 2om° 1
T 6.93 % 9.52 %
Tallaj 93.07 % 90.48 %
itiaatinlus O 0.012*
Tallaj 50.50 % 85.71 %
1o 49.50 % 14.29 %

Chi-square test

* Umner9eeNIba Ay 19aaa (p < 0.05)

P American Dental Association caries risk/protective factors

M7 American Academy of Pediatric Dentistry caries risk/protective factors

™7 Dental Association of Thailand caries risk/protective factors
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A5 4 AYTTuRUAz YT

Table 4 Caries and Periodontal Status Index

1Y

fil nguitwuilusdug nquitlinuitumdug p value
(n =101) (n=21)
Plaque score 301 + 224 1.71 + 1.59 0.018*
dt 7.91 + 456 0 <0.001*
ds 19.37 + 16.11 0 <0.001*
non-cavitated caries (teeth) 281 + 244 1.29 + 1.79 0.003*
non-cavitated caries (surfaces) 502 + 4.11 148 + 225 <0.001*
d]t 10.72 + 4.64 1.29 + 1.79 <0.001%*
ds 24.39 + 16.26 148 + 225 <0.001*
mt 0.09 + 032 0 0.187
ms 041 =+ 143 0 0.187
ft 0.09 + 043 0 0.305
fs 02 + 1.11 0 0.305
dmft 8.09 + 464 0 <0.001*
dmfs 19.97 + 16.68 0 <0.001*
dzmﬁ 10.9 + 4.69 1.29 + 1.79 <0.001*
dszs 24.99 + 16.78 148 + 225 <0.001*
Mann-Whitney U test
*uana o wluEa Ay Nana (o < 0.05)
A5 5 S751MIIWASNAINUSNNGUVIUFBLUUUTIADY
Table 5 OOB estimate of error rate of each model
AAPD ADA DAT Combined factors Important factors*
AR AENNES 18.85 % 18.85 % 18.03 % 16.39 % 15.57 %

(OOB estimate of error rate)

* WYUT1a04 Important factors A¥NTUINMTUATIZY 3 FIUT laun SuausivesseslsaiiuyszesTudy n1siiilugyesiies uaznTIveaunTdiaIuso

<y
uoaiule

aswiliieadasiunsilitusdug

anudayvestladesng 4 ifisvinaeauuiuen
U9UUUF1889 Combined factors lunsvinunenisiiftumdu
senunsagliannisiieesinsanasesiideanuuiug
(Mean Decrease Accuracy MDA) LATNNTANANTBIA LAY
Gini (Mean Decrease Gini MGA) @'&meﬂugﬂ‘ﬁ' 1 Tlpedade
fiftunumardylunsfiuanuwiusivesnisviue fesiuo
Frumesiugszezudu uonaind maditunvesiidowuayssst
s1eldvesaseuntn finuindian MDA uay MGA figaiulieaiu
Hadudu q idaruddryasvduasnliun ngnssumsuslan
pwnsfiTmasswineile warnsitilugosdpuandn Wusy

HANTIAT IR danesiuluganseydn 31U
suvesseslsafiunszeiiudiu nsliflugvesives uazasy
Quvadannsaueuiuld Wutladeiifianudfouasavina
AT lUNTYIUIBTBILUUT AR IR T T d Ay
suzimaianmsidafidonuuudentissyt deld o tade

Leiwrl Uadednesiu auiu mamuvesvmuluuszd ssiumels
Y99A50UATI NFITUKVBIAUAVEN NMINUVBIMIUTENIN
floonmns msfiedosiloviunnssuludesuin uazmsu
1nvn Tumsaauuudiass agliranugniesgedigadi
ﬁi’ﬁmuﬁ’swiﬁaaﬁqw (Accuracy = 0.8449 + 0.07040, Kappa
= 0.0704 + 0.3815) agunaladn uuduvessaslsailuy
syogEudu nMaiiluguesiiies uazATUAUYEETaNTD
vl utadeifianuddyuazifetostunisdilug
ug iflesangnazyindutiodedidyiie 2 e
(Boruta waw RFE) (Uil 1) vied) Iduiia 3 Jadudrdnydenam
wauuuaenisiensiiftudug (wudiaes Important
factor) wuhlvinadhsanuiiamaratieenuuuiiass Combined
factors (OBB error = fovaz 15.57) (51971 5) 1unnsdudu
anuieadesiddyvesdadodnaniunsiilumdugues
winlveneuwieEeu
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Non-cavitated o asro, oar
Sugary diet ,;, par
Sibling’s caries status ,pa, par
Family income
Sugary diet between meal ;. o
Intraoral appliance,p,, par o
Caregiver’s caries status ,;, o
Fluoride supplement 4o, asen o
Not yet wean bottle suep, par °
Sleep feeding ,ar o
Visible plaque ,;s aapo, par
Regular check up apa aapo o

Fluoride toothpaste sapp par| o

2

T T T
4 (] 8

Mean Decrease Accuracy (MDA)

Non-cavitated ,ps aapo, par
Family income ,pp
Sibling’s caries status apa par
Caregiver’s caries status ,,,
Visible plaque .54 aspo, oat
Sugary diet ;. par °
Sugary diet between meal p,r o
Fluoride toothpaste aspo, par o
Not yet wean bottle ,upo, par °
Sleep feeding ,xr o
Fluoride supplement apa, aaeo o
Regular check up apa aapo o

Intraoral appliancesp,, par o

4 6

Mean Decrease Gini (MDG)

Uil 2

ARy vestlades ) NlovEWasemIILuE 1veIUUTIaae Combined factors (aiuAatladeidiaaiua Ay (Important factor)

#an 13viuIgvesuUTIaey Combined factors WlaTnsIzvinageana 3ulugnTunumalanIsiIsnduaenkuUssen)

Figure 2 The important factors of the Combined factors model based on mean decrease accuracy (MDA) and mean decrease Gini

(MDG) indices (Black dots are Important factors for the prediction of the Combined factors model, analyzed using Boruta

and Recursive Feature Elimination (RFE))

2nusY

IINNTIATIIEN YT IUVINGUAIBE1INUT
918 UazTEauMIAnyIvesUnATamaniauLanaeiy

v o o

agnsiteddny Inenguiilinuilumdugedlugmengtesndn

wazdlsyiunsAnwvesunasemaniignin Yadusangnn
Tilagnihanldlunszuiunmsieseimenisseuiveunios
Wesnnlilieglunuunesuussfiupnudesionisiiiailuyi

AsEnwtnanlY eenelshf nan1sInseisananaenAdes
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