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Instruction for Authors

The Journal of the Dental Association of Thailand,
supported by the Dental Association 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 Cordia 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.

2. For Thai article, use font of Cordia 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

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 un tables
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, Limiroli 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

The price of addition color printing is extra charged
10000 bath/article (vat included).

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

» Updated January, 2021 «




ANYIFEISNUALNNYAERAS
JOURNAL OF THE DENTAL ASSOCIATION OF THAILAND

o/
GUEITLY
I 71 avufl 1 wnsau - Sluneu w.A. 2564

UNINYINTT

Dental Implant Treatment at the Faculty of Dentistry
Chulalongkorn University: 5-year Data Analysis
Chatchaya Boonyatikarn

Pojnicha Srisopon

Wathanya Sookjadit

Keskanya Subbalekha

annzewdisdesunninanuiuaznginssuvasdunases
lumsquariungunmianvazusuinw lulssneiua
1550 UsgaaAdiuana

Funild Bousud

AugnEasvesuUUTIaasRdTiaildaneTaaunuly
PasUnSeuliisuiuwuudnassuandines

Yaind Usallefsa

ey Tousng

Wadnwal AuyeysIIY

Evaluation of the Posterior Superior Alveolar Artery
and Related Factors Using Cone Beam Computed
Tomography Images

Nutcha Benjaphalakron

Pornchai Jansisyanont

Vannaporn Chuenchompoonut

Sirichai Kiattavorncharoen

Orthodontic Extraction of Impacted Mandibular Third
Molar Using the Minimally Invasive Bracket System
Somyot Limpanaputtajak

Boonsiva Suzuki

Eduardo Yugo Suzuki

20

35

44

Contents

Volume 71 Number January - March 2021

Original Article

Dental Implant Treatment at the Faculty of Dentistry
Chulalongkorn University: 5-year Data Analysis
Chatchaya Boonyatikarn

Pojnicha Srisopon

Wathanya Sookjadit

Keskanya Subbalekha

Children Oral Hygiene, Parental Knowledge and
Oral Health Care during Children’s Hospitalization
Suwan Prasongtunskul

Wantanee Cheamram

Accuracy of Digital Models Derived from Intraoral
Scanners Compared with Plaster Models
Wasawatt Praneechotiros

Pitchaya Chaiyaraksa

Nonglak Sombuntham

Evaluation of the Posterior Superior Alveolar Artery
and Related Factors Using Cone Beam Computed
Tomography Images

Nutcha Benjaphalakron

Pornchai Jansisyanont

Vannaporn Chuenchompoonut

Sirichai Kiattavorncharoen

Orthodontic Extraction of Impacted Mandibular Third
Molar Using the Minimally Invasive Bracket System
Somyot Limpanaputtajak

Boonsiva Suzuki

Eduardo Yugo Suzuki




b

SOCIAT,,
/‘, 4/0‘\

9 g
0: Trg pATRO
o m. THe W

ANYIFITNUALLNNYAEANS
JOURNAL OF THE DENTAL ASSOCIATION OF THAILAND

GREV

v A

I 71 atuft 1 unsau - Sunau w.A. 2564

UNINYINIT

Effects of Alveolar Bone Width and Density 53
on the Rate of Orthodontic Tooth Movement

Nawaporn Ritwiroon

Boonsiva Suzuki

Eduardo Yugo Suzuki

Factors Associated with Dental Caries among Hill 64
Tribe Preschool Children in Doi Tung Development
Project, Chiang Rai

Niwat Thanaboonyang

Pornpun Asvanit

Busayarat Santiwong

annazlsaluruazdadevinuneanudssveslsailunge 74
vauaninSeululseSsulonvudaurmaundaany

DNDIBLENZ JINIAUTIEE

w13u lngndl

Contents

Volume 71 Number January - March 2021

Original Article

Effects of Alveolar Bone Width and Density
on the Rate of Orthodontic Tooth Movement
Nawaporn Ritwiroon

Boonsiva Suzuki

Eduardo Yugo Suzuki

Factors Associated with Dental Caries among Hill
Tribe Preschool Children in Doi Tung Development
Project, Chiang Rai

Niwat Thanaboonyang

Pornpun Asvanit

Busayarat Santiwong

Dental Caries Status and High Caries Risk Predictor
of Schoolchildren in Private Islamic Religious
Schools in Ruso District, Narathiwat Province

Narim Tokanee

Front cover image:
adapted from The color - coded superimposed image showed the differences between the TRIOS® and

CEREC Ortho® digital models . (see Praneechotiros et al., pages 27 for details)




Original article

Dental Implant Treatment at The Faculty of Dentistry Chulalongkorn University:
5-year Data Analysis

Chatchaya Boonyatikarn', Pojnicha Srisopon', Wathanya Sookjadit', Keskanya Subbalekha®
'Dental students, Faculty of Dentistry, Chulalongkorn University, Bangkok, Thailand
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Abstract

The aim of this study was to analyze the dental implant treatment data at the Faculty of Dentistry, Chulalongkorn
University (FDCU) for the past 5 years. The treatment records of patients who had implants placed during 2014-2018
were retrieved from the FDCU electronic patient database. Patient information; sex, age, region, implant number
and complications, and patient’s follow-up were collected. The data were analyzed by descriptive statistics using
IBM SPSS Statistics software. We found that among 4,111 records, 2,734 records with 4,279 implants met the study
criteria. The number of implant patients increased approximately 10 % each year. The average patients’ age was
55.9 years old (range 15-89 years). Sixty percent of the patients were 50 - 69 years old, female, and had one implant
placed. Seventy-one percent of the implants were placed in the posterior region. Among the 1,967 patients who
had complete implant restoration for at least six months, 1,245 (63.3 %) followed the maintenance recall schedule.
Complications were detected in 288 implants and 76 implants were eliminated. Seven departments/clinics at
FDCU provided implant treatment. However, missing implant details and illegible handwriting were found in many
records. In conclusion, the number of dental patients at FDCU is increasing. Most patients were 50-69 years old,
with the majority of the implants placed in the posterior region. Although half of the patients followed the first-year
maintenance recall schedule, the number decreased over time. Few complications were noted. One third of the

records was incomplete resulting in less data to be analyzed.

Keywords: dental implant, maintenance, patient database, recall, treatment record
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Introduction

A dental implant is an artificial tooth root, and
is widely used as a replacement for a missing tooth as a
single-tooth implant or an implant-supported overdenture.'
Several implant designs have been developed and used in
clinical dentistry. Implant treatment has become increasingly
popular because it results in marked improvement in
appearance, speech, chewing, comfort, and quality of life
without harming the natural teeth and have an almost
100 % success rate.”

The number of dental implant patients in Thailand
has rapidly increased over the last few decades not only in
dental schools, such as the Faculty of Dentistry, Chulalongkorn
University (FDCU), but also at private dental clinics. To
evaluate the trend and success of implant treatment in
Thailand, baseline statistical data is needed. However,
there is no statistical report of the dental implant treatment
in Thailand. Unfortunately, it would be a very hard and time-
consuming work to collect the country’s data since no
official registrar for dental implant treatment is set. The
data collection in a well-known organization like a dental
school could be a pioneering effort. The aim of this study
was to gather and analyze the dental implant treatment
data at FDCU.

Materials and methods

The protocol for this study was approved by
the Human Ethics Committee, Faculty of Dentistry,
Chulalongkorn University, Bangkok, Thailand (HREC-DCU
2019-039). The treatment records of dental implant
patients who received dental implant placement and
restoration at FDCU from January 2014 to December 2018
were retrieved from the hospital electronic database using
the treatment fee codes. Demographic data; including
age, sex, implant number, location, diameter, and lensth,
and soft or hard tissue graft were collected. The department
providing treatment, follow-up period, and complications

were also collected.

Descriptive statistical analyses were performed
using IBM SPSS Statistics version 22 software (SPSS Inc.,
Illinois, USA).

Dental implant patient demographic data

The electronic database search resulted in 4,111
patients who received dental implants during January
2014 to December 2018; however, dental implant treatment
was confirmed in only 2,734 patient records with a total
of 4,279 dentalimplants. The patients comprised of 1,102
men (40.3 %) and 1,632 women (59.7 %) with a mean age
of 55.9 years old (range 15 - 89 years old), 60 % were in
the 50-69-year age group. Sixty-three percent (1,719 patients)
received one implant and the remaining patients received
two or more. Of the 4,279 implants, 1,984 (46.4 %), 178
(4.1 %), and 128 (3 %) implants involved bone grafting,
soft tissue grafting, and both bone and soft tissue grafting,

respectively (Table 1).

Table 1 Number of implants based on the details of the implant

Number of implants
Total = 4,279 (%)

Brand
Identifiable 4,254 (99.2)
N/A* 34 (0.8)
Location
Anterior esthetic zone
Maxilla 915 (21.4)
Mandible 308 (7.2)
Posterior zone
Maxilla 1,001 (23.4)
Mandible 2,041 (47.7)
N/A* 14.(0.3)
Diameter
Narrow (<3.75 mm) 594 (13.9)
Standard (3.75 to 5 mm) 3,607 (84.3)
Wide (>5 mm) 51(1.2)
N/A* 27(0.6)
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Table 1 Number of implants based on the details of the implant
(cont.)

Number of implants
Total = 4,279 (%)

Length
Short (<8 mm) 853 (19.9)
Standard (>8 mm) 3,402 (79.5)
N/A* 24.(0.6)
Bone & soft tissue graft
Bone grafting 1,984 (46.4)
Soft tissue grafting 178 (4.1)
Both 128 (3.0)
None 1,989 (46.5)
Type of restoration
Crown 2,563 (59.9)
Bridge 221(5.2)
Overdenture 148 (3.4)
N/A* 1347 (31.5)

Amount of implant Number of patients

placement Total = 2,734 (%)
1 1,719 (62.9)
o1 1,015 (37.1)

*not available due to unclear data record

Table 2 Implant size based on anatomical region

Dental implant characteristics

The number of patients and implants increased
approximately 10 % each year (Fig. 1). The majority of
the implants placed at FDCU were Straumann (2,866
implants, 67.0 %) followed by Astra Tech (1,141 implants,
26.7 %). Most of the implants had a standard diameter
(3.75-5mm, 3,607 implants, 84.3 %) and length (>8 mm,
3,402 implants, 79.5 %). A single crown was the most common
restoration (2,563 implants, 59.9 %), and the remaining
consisted of bridges and implant-retained removable
dentures (Table 1).
Implant location

The implants were more commonly placed in
the mandible compared with the maxilla (2,349 and
1,916 implants, respectively), and more prevalent in
the posterior than the anterior esthetic region (3,042
and 1,223 implants, respectively) (Table 1). The most
common location was the mandibular first molar (1,199
implants, 28.1 %), followed by the maxillary first molar
(527 implants, 12.4 %), and the mandibular second molar
(500 implants, 11.7 %) (Fig. 2). The distribution of implant

size used in each location is seen in Table 2.

Number of implants (%)

Diameter Length
Anatomical region
Narrow Standard Wide Short Standard
<3.75 mm 3.75to 5 mm >5 mm <8 mm >8 mm

Anterior maxilla 350 (38.4) 562 (61.6) 0 (0) 54 (5.9) 859 (94.1)
Posterior maxilla 46 (4.6) 932 (93.7) 17 (1.7) 347 (34.8) 649 (65.2)
Anterior mandible 130 (42.5) 176 (57.5) 0(0) 19 (6.2) 288(93.8)
Posterior mandible 67 (3.3) 1,930 (95.0) 34 (1.7) 432 (21.3) 1,595 (78.7)

*Missing/unclear data were excluded.
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Figure 2 Implant distribution based on location. The mandibular first molar was the most common location of implant placement,

followed by the maxillary first molar, and mandibular second molar. No implant was placed at the maxillary third molar location
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Departments providing implant treatment

Five departments/clinics provided implant surgery,
the Oral and Maxillofacial Surgery (OMFS) department,
the Periodontology departments, the Esthetic, the Implant,
and the Specialist clinics. The surgical procedures for implant
placement were mostly performed at the Specialist clinic

(1,652 implants, 38.6 %) and OMFS department (1,570

implants, 36.7 %). The implant restorations were performed
at seven departments/clinics, the Prosthodontic department,
the Esthetic, the Implant, the Specialist, the Maxillofacial
prosthetic, the Geriatric clinics, and the OMFS department.
Nearly half of the implant restorations were performed at
the Specialist clinic (1,429 implants, 48.0 %), followed by
the Prosthodontic clinic (820 implants / 27.3 %) (Table 3).

Table 3 Distribution of patients and implants based on department/clinic providing surgical and restorative procedures

department/clinic providing surgical procedures

OMFS Specialist Esthetic Implant Periodontology
Number of patients 952 357 1 311
Total = 2,734 (%) (34.8 %) (40.7 %) (13.1 %) (0.1 %) (11.3 %)
Number of implants 1,570 576 3 478
Total = 4,279 (%) (36.7 %) (38.6 %) (13.5 %) (0.1 %) (11.1 %)
department/clinic providing restorative procedures

Prosthodontics Specialist Esthetic Implant Others®
Number of patients 508 225 240 38
Total = 1,9797 (%) (25.7 %) (48.9 %) (11.4 %) (12.1 %) (1.9 %)
Number of implants 820 340 338 70
Total = 2,997° (%) (27.3 %) (47.9 %) (11.4 %) (11.2 %) (2.2 %)

“The number of patients who already had their implant restored.

®The number of implants restored.

‘Maxillofacial prosthetic, OMFS, and Geriatric clinic.

Number of implant patients following implant
follow-up visit

Among the 2,734 patients (4,279 implants),
only 1,967 patients (2,940 implants) had their implant
restoration performed at least six months before data
acquisition and were included into the follow-up criteria.
One thousand two hundred and forty-five patients (1,863
implants) who attended the follow-up visits six months after
restoration were identified. The number of patients attending
only the first year follow-up was 739 (1,095 implants), while
506 patients attended further follow-ups (768 implants).
Implant follow-up provider

Most of the implant follow-ups were performed

by the dentists who placed and restored the implants

(704 of 1,245 patients). However, 275 patients had their
implants evaluated only by the dentists who provided
the restoration and 219 patients by those who placed
the implants. The remaining 47 patients had their oral
health, including implant follow-up, evaluated by dentists
who had performed neither the surgery nor the restoration.
Complications

Complications were noted in 288 implants (6.7 %
of allimplants placed), including 97 implants with biological
complications and 191 implants with technical complications,
of which 76 implants were removed. Among the removed
implants, 33 failed from biological and ten failed from
technical complications; while no records were available

of the other 33 failed implants. The biological complications
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included peri-implant mucositis, peri-implantitis, disos-
seointegration, bone graft material leakage, abscess, and
fistula. The technical complications included abutment
screw loosening, abutment screw fracture, crown dislodgement,
crown instability, retrieving screw-hole filling dislodgement,
implant body fracture, implant malposition, loose contact,
and traumatic occlusion.
Unclear records

Among the 4279 implants, unclear data was
found in 1,160 (27.1 %), including 695 implants that
were charted by unidentified clinics and the others had
illegible handwriting, lacked important information, or
were missing scanned treatment records. The records from
the Specialist clinic had the greatest number of implants

(204 implants) with unclear data.

Discussion

The present study demonstrated that the number
of dental implant patients rose approximately 10 % during
the five years of data collection. Similarly, dental implant
use in the U.S. increased by an average of 14 % per year.’
The average age of the patients in our study was 55.9
years old, which was similar to other studies.*” Tooth
loss is associated with advancing age, including in Thais.*’
Therefore, dental substitutes for replacing missing teeth,
such as implants, provide a meaningful benefit for older
patients. The most common site for implant placement
in this study was the posterior mandible, especially the
mandibular first molar, corresponding to other studies.**’
The reason for the first mandibular molar loss may be due
to it being the first erupted permanent tooth and that it
has a high risk for dental caries and periodontal disease.""**

We found that standard length and diameter
implants were the most commonly used implants. A
short implant is typically placed in the posterior mandible
and maxilla where the bone quantity is limited and in close
proximity to vital structures, such as the maxillary sinus
and inferior alveolar nerve."” " Studies have demonstrated

that short implants were associated with a lower survival

rate.’*'" In contrast, Annibali et al., " reported that short

implants successfully supported prostheses in patients
with an atrophic alveolar ridge. A systematic review and
meta-analysis revealed that short implants’ survival rate
and marginal bone loss were not significantly different
compared with standard implants.” However, other studies
found that short implants were associated with higher
prosthetic and biological complications.”** Based on implant
diameter, the largest percentage of narrow implants
were placed in the anterior maxillary region. This finding
may be because narrow diameter implants are typically
placed in an alveolar crest with insufficient buccolingual
width, resulting in less risk of injury to neighboring teeth
and dehiscence defect.”*” In the present study, standard
diameter implants were mostly used in the posterior region,
correlating with other studies.*”” The wider diameter
implants are associated with greater bone interaction,
improved stability due to the increased surface area for
osseointegration, more resistant to vertical load, and reducing
the stress distributed to the surrounding bone.'"***
Ting et al,” suggested choosing wide diameter implants
(>4.7 mm) in the posterior mandibular or maxillary
region when there is a limit on implant length due to
surrounding vital structures.
Complications were found in 288 of 4,279 implants
(6.7 %) during the six months to five years follow-up period,
which was lower than that of McDermott et al., who found
13.9 % from 2,379 implants in the 0-7 years follow-up
period.”’ The failure rate in the present study may not
reflect the actual rate due to missing data and the short
follow-up period of five years. The most common biological
complication was peri-implant mucositis/peri-implantitis,
followed by abscess or fistula. The most common technical
complication regarding the fixture was screw loosening
followed by implant fracture. Crown or composite dis-
lodgement was the most frequent restoration problem.
These complications were similar to other studies.”* It
is recommended to systematically collect the implant
failure rate and related contributing factors, and analyze
these data which will be useful for developing suidelines

to prevent failures.
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Implant complications and failures are most likely
to occur within the first year (3-8 %)* and subsequently
decrease to approximately 1 %™. Several studies have
revealed the importance of maintenance recall in relation
to dental implant success rates.””*" A cohort of patients
who frequently attended follow-up visits demonstrated
a higher survival rate compared with those who did not.”
However, the appropriate recall interval has not yet been
determined. Monje et al., suggested a follow-up every 3-4
months in the first year and subsequently on an interval
based on individual risk factors, periodontal response,
and oral hygiene.”” A recall visit at least once a year was
related to a 90 % decrease in treatment failure compared
with patients who were lost to follow-up.” Therefore,
patients who have received their final restoration should
attend maintenance visits to prevent postoperative
complications. Moreover, implant maintenance schedules
should be set for a sustainable implant treatment outcome.

The limitations of this study included short-term
data collection and unclear data. Because the data were
searched from scanned treatment records in the FDCU
electronic database, the missing scanned documents were
counted as unclear data. Moreover, illegible handwriting
and incomplete information, such as the implant or restoration
details, implant location, and the dentist who provided
treatment were also counted as unclear data. Biomedical
research, including dental research, has evolved to using
digital records. The patient-level information can be easily
obtained from standardized digital data, and rapidly
analyzed to determine trends, risk factors, and treatment
outcomes that can guide treatment decisions, research
directions, health care promotion, and policy. However,
collecting health data from digital systems has some
disadvantages when there is no standardized format for
capturing data. Using uniform terminology, classification,
and data recording templates would greatly promote the
completeness of the patient record and subsequently
better analysis.” Our results suggest an urgent need to

develop uniform and fully electronic patient records.

Conclusion

The number of patients receiving dental implants
at FDCU is increasing. Most implants were placed in the
posterior region and the patients were in middle age
and elderly. Sixty percent of the patients attended the
first-year recall visit and the number markedly decreased
over the long term. Implant complications were noted.

Many incomplete and unclear data were found.
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Abstract

The objective of this study was to provide information on oral hygiene status of children while hospitalized
including parental knowledge and oral health care, also to be used as a guideline to improve oral hygiene for children

who are hospitalized. The study was performed in 30 patients in pediatric ward, aged 3 to 7 years. Assessment of
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oral hygiene status was done by measuring the plaque index before and during hospitalization, parents’ knowledge
about factors affecting dental caries and behavioral changes of dental health care of children while in hospital
was collected by one-on-one structured interview. Data were analyzed using descriptive statistics in percentage,
mean and the different plaque index values with T-Test statistics. The study was found that oral hygiene status in
hospitalized children are at a very poor level compared to before admitted with an average plaque index of 89.1
points and 69 points respectively with statistical significance (p<0.001). Level of knowledge about factors affecting
dental caries of parents was at a high of 43.3 % and was at moderate of 40 %. More than 90 % of parents know
that mouth cleaning, sweets or flour or sugar eating, drinking sweetened beverages or milk, and eating between
meals affecting the occurrence of tooth decay. Dental health care while in hospital was found that self-brushing
decreased by 80 %, brushing by parents decreased by 63.3 %, and sleeping with a bottle increased by 30 %. The
results of the study concluded that oral hygiene status and oral health care behavior of children have negative
change while hospitalized. There was a statistically significant increase in plague index values and decrease in self
brushing and brushing by parents. Most parents had a high and medium level of knowledge about factors that affect

the occurrence of tooth decay.

Keywords : Knowledge and behavior of oral health care, Hospitalization, Oral hygiene of children
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Table 1 General characteristics of children

n1sMAaauAfl (paired T-test) lnafurunseAutisdAgng

aad

@i 0.05 (p<0.05) TnTzvinzkuUANSTOIEUNATE ALY
ayangAnssuNsQUATURgUAAN Fvatiidanssaudy
AAA (Frequencies) Soeas (Percentage) wazA1iage (Mean)

NAN1SAN®EN

infidnaufnudman 30 auume 16 aunds
14 au dndlvgilengsening 3-5 T (de 4 T 1 Flew) ueusnun
flulsangrunametymlsaszuumafiumelaiosas 60
TsAszuumaiuewnsiesas 23.3 fd1uan 2 efiflsauszain
fin lsAséafidle (Thalassemia) uaznguennslsala (Nephrotic
syndrome) flsseziianTuneusewing 2-6 fu (wie 2.6 Au)
(97991 1)

characteristics n percentage

sex male 16 53.3
female 14 46.7

age (years) 3-5 27 90.0
6-7 3 10.0

(mean 4 years 1 month range 3 - 6 years 10 months)

diagnosis respiratory disease 18 60.0
gastrointestinal diseases 7 233
salivary gland disease 2 6.7
neurological diseases 2 6.7
musculoskeletal diseases 1 33

length of stay 2 days 17 56.7
3 days 9 30
4 days 3 10.0
6 days 1 33

(mean 2.6 days)

Hunasefiguatnvazususnwiilulsmeuia
Jumnsasevas 56.7 waziludnidesas 26.7 fenguinni
40 USeuay 33.3 uazeny 30-39 Uauag 30 In1sAnwszau

dspulanesesay 60 fonTnsuinesovar 90 Anelande
8IATBUASININNTT 15,000 UMIpEay 66.7 (AN157199 2)
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M15997 2 Joyarnluvesinases

Table 2 General characteristics of parents

characteristics n percentage
relationship father 8 26.7
mother 17 56.7
grandmother 5 16.7
age (years) 20 - 29 11 26.7
30 - 39 9 30.0
> 40 10 333

(mean 35 range 21 - 53)

education level primary 5 16.7
middle school 3 10.0
high school 18 60.0
diploma 3 10.0
university 1 3.3
career government officer/state 2 6.7

enterprise employee

employee 27 90.0

merchant 1 33

family income 5,000 - 10,000 2 6.7

(baht per month) 10,001 - 15,000 8 26.7

> 15,000 20 66.7
HAN1INTIIATTURRUVEIIUTIUINVD AN VBIZ LB JEELUINITU %'W‘udwL?ﬁﬂnﬂﬂuﬁﬂ%umﬂswqaum%él,ﬁumﬂ%u

Shwdlulsimernadunatedielos 2 Auwdy wurdndl  Tnefiddeilganitlussezusnduialaduilnsugdunidey
ATIURAUNTIDYTENINN 48-108 ATLUL AATE 89.1 AvUUL  38WIN8 20-105 AXWULUATANLATE 69.0 AU UANANLBENS

HoundisvosUnszaunguiniosas 73.3 seduleiovas 23.3 frledAgneadia (p-value < 0.001) (119199 3)
syauneldiosay 3.3 WeouwnUisuiisuiuinmanuluy

@159 3 AIAvinsIvgaunSIvendn lussesusniuuazvalzuausnyIf lulsime1u1a
Table 3 Children’s dental plaque index while admitted in hospital

initial period hospitalized
plaque score level
n (percentage) n (percentage)
0-24 good 1(3.3) 0 (0)
25-49 fair 7(23.3) 1(3.3)
50 - 74 poor 7(23.3) 7(23.3)
75 - 108 very poor 15 (50.0) 22 (73.3)
range 20 - 105 48 - 108
Mean + SD 69.0 + 24.1 89.1 + 16.8%

* p-value < 0.001 using paired t-test
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Table 4 Answer of parents arranged by correct answer from high to low scores

factors affecting dental caries

yes no/uncertain

n (percentage) n (percentage)

. teeth cleaning
. eating foods or snacks containing flour or sugar
. drinking sweetened beverages or milk

. eating between meals

1

2

3

a

5. sleeping with a bottle

6. fluoride treatment applications
7. tooth sealant

8. transmission of oral microbes from carer with dental caries
9. saliva components

10. heredity

30 (100) 0(0)
29 (96.7) 1(3.3)
29 (96.7) 1(3.3)
28(93.3) 2(6.7)
26 (86.7) 4(13.3)
24 (80.0) 6 (20.0)
21 (70.0) 9 (30.0)
15 (50.0) 15 (50.0)
7(23.3) 23 (76.7)
5(16.7) 25(83.3)

wgAnssuNsuaTiuRARARIEBgTITY WU
nsuUseituemaiesiesas 84.3 uariunaseuseiiulisesay
66.7 Inendunsuussliiissunsiudosay 33.3 wusslituay
1 a¥s¥oas 30 uavulsdsnnnii 1 adedesar 3.3 uslis

wnaulalasunisvianuazeiame nudailuias dunisusing
DIMNTHUNUI hnAuvuNmInwlauaztiinadesas 76.7 A

A oA N Aal v < A )
LASDINNVSaUNTTTAMIIUS YA 63.3 WNTIUBUNAUANYINUY
P50LA509AN5DYAY 13.3 (AN57991 5)

AN 5 WOANTTUNITOUAIUNFUN YAz g U IMUAY N SIUAULYAsYRINgAnT Sy W UsH ) [ulTane1UIA (n=30)

Table 5 Oral health care behavior while at home and behavioral changes while admitted in hospital (n=30)

behaviors at home

changes at hospital

Oral health care ever some days once aday >onceaday increasing decreasing
behaviors
n n n n n
(percentage) (percentage) (percentage) (percentage) (percentage) (percentage)

1. self-brushing 25 (84.3) 8(26.7) 5(16.7) 12 (40.0) 0(0) 24 (80.0)
2. brushing by carer 20 (66.7) 10 (33.3) 9 (30.0) 1(3.3) 0(0) 19 (63.3)
3. floss using 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
4. refusing to clean 14 (46.7) 14 (46.7) 0(0) 0(0) 14 (46.7) 3(10.0)
5. eating flour/sugar snacks 23 (76.7) 22 (73.3) 1(3.3) 0(0) 5(16.7) 3(10.0)
6. drinking sweetened beverages or milk 19 (63.3) 19 (63.3) 0(0) 0(0) 0(0) 3(10.0)
7. sleeping with a bottle 4(13.3) 4(13.3) 0(0) 0(0) 9 (30.0) 1(3.3)
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Table 6 Factors affecting in decreased brushing practice while admitted in hospital

Factors that result in changing brushing behavior

n (percentage)

current illness

fever/weak, mostly sleeping, don’t want to wake the child. (13)

22 (73.3)

feeling sick, coughing, dyspnea, sore mouth, sore throat, causing brushing difficult. (6)

have to take care of other matters e.g. tepid sponging. (3)

absence of frequent carer who take care of tooth brushing for child.

no cleaning tools, did not bring toothbrush, did not buy one.

place was not convenient for brushing.
cooperation of children
didn’t want to force due to child’s irritability. (7)
often cry when brushing teeth, disturbing other people. (1)

11 (36.7)
11 (36.7)
10 (33.3)
8(23.3)
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Abstract

The purpose of study was to determine accuracy of 2-dimensional parameters and 3-dimensional surface
distance deviation of dental models derived from two intraoral scanners compared to plaster models taken from
samples with malocclusion and samples who previously received orthodontic treatment. The samples consisted
of 15 subjects with malocclusion (PAR scores > 24, Malocclusion Group) and 15 subjects who previously received
orthodontic treatment (PAR scores < 9, Orthodontic treated Group). Three types of dental models from each subject
were (1) plaster models from Alginate impression, (2) digital models from intraoral scanners, TRIOS® (3Shape A/S,
Copenhagen, Denmark) and (3) digital models from CEREC Ortho® (Sirona, Dental, Thailand). Nine 2-D parameters of
plaster models using a digital caliper were measured. The digital models were measured by digitization processing
software (MeshLab, Italy). Surface distance deviation of digital models from the two scanners were determined by
superimposing surfaces using color mapping. Comparing 2D parameters by RM-ANOVA with Bonferroni’s method
for multiple comparisons, results showed that Upper Intercanine Width of plaster models was significantly different
from CEREC Ortho® digital models (F(2,56) =4.490, p=.016) with mean difference -0.146+0.057 mm (p=.048). In addtion,
malocclusion had a significant interaction on Midline Deviation (MD) among three types of models (F(l_m B 5.421,
p=.016). The plaster models had significant difference MD from digital models from TRIOS® and CEREC Ortho® (Mean
difference 0.234+0.068 mm, p=.005; 0.169+0.066 mm, p=.047 respectively). Comparing by t-test, there was no significant
difference of 3-D surface distance deviation of digital models between Malocclusion and Orthodontic treated groups.
In conclusion, accuracy of two digital models was clinically accepted. Malocclusion had an interaction on Midline
Deviation of the two digital models. 3-D surface distance deviation of the digital models from two intraoral scanners

showed no significant difference.

Keyword : Model analysis, 3D surface analysis, Intraoral scanner
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Figure 1 Location of resin-composite references on all of canines
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Figure 2 Intraoral scanners 1) TRIOS® 2) CEREC Ortho®
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(MeshLab 2016°, Visual Computing Lab, ISTI - CNR, Pisa, Italy)
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Figure 3 Measurements of the nine 2-D parameters
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U4 msiamsilimesaesdiselusunsu MeshLab 2016°
Figure 4 Measurements of the nine 2-D parameters with MeshLab 2016°
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Figure 5 Reference points for superimposed images
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Figure 6 The color — coded superimposed image showed the differences between the TRIOS® and CEREC Ortho® diigital models
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Table 1 Pearson’s Correlation Coefficients (r) and Reliability (Cronbach’s alpha) for Intra-observer agreement

Parameter ulC UAAW UPAW LIC LAAW LPAW MD oJ OB
Correlation Coefficients (r) 0.975 0.990 0.963 0.973 0.985 0.987 0.990 0.997 0.990
Cronbach’s alpha 0.987 0.995 0.981 0.986 0.992 0.993 0.995 0.999 0.995

A0ae wazAuLUsUsIU vaensiimes 2 iR 9
& wandlunsnad 2 definnsanravesiiaduniglu (Within-
subjects Effects) fis ¥linvosuuuinass Msilseuiisumnilnes
aoadiinuan ldfimuuansnsiuegeiided Ay ssninsuy
avsiiu 3 ila oniiu UIC-528AUNNMUIUINTERIN
vy fflenuunnssfueenalifdfyserinauuuiiaes

3 wila (F = 4.490, p= 0.016) Tnedenaaeunsioudiou
waad (Multiple comparisons) dheFsueumelsi (Bonferroni’s
method) fauanslumsnsd 3 wui Aade UIC-sozanuniig
wnvssEwieiiudeiuy fnen wusasshavenees
CEREC Ortho®(DMC) 1nnnauuudnassitulaames (PM)

o

0.146+0.057 131, 98NHUYEIAYN9EDH (p= 0.048)

A5 2 ANAAE (mean) kazanuleauuuImsgIl (stand deviation: SD) Yoaw157dinasaevdda 9 73 uaskamsiUseuiiguniTIdimesaeiis

LWINUUUTIADY 3 ¥iln AIeadANATIZAIINUYTUTIULUYTAT) (Repeated-measures Analysis of Variance; RM- ANOVA)

Table 2 Means and standard deviation of the nine 2-D parameters and comparisons of 2D parameters among three types of models

using Repeated-measures Analysis of Variance (RM- ANOVA)

Model type
PM, DMT, DMC,
Parameter ° ® df df Error F Sig.

Plaster model TRIOS CEREC Ortho

Mean SD Mean SD Mean SD
uIC 35.47 2.32 35.57 2.29 35.61 2.28 2° 56 4.490 .016*
UAAW 37.21 2.58 37.15 2.65 37.13 2.62 2° 56 1.936 154
UPAW 46.86 2.84 46.76 2.74 46.76 2.69 2° 56 1.220 .303
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#1591 2 ANAAY (mean) kazaudenuuImsgId (stand deviation: SD) Yaaw157dimasaasdd 9 47 uaskamsiUseuigunisIdimesaaiis

LUINUUUTIADY 3 Uiln AI8aiRIATIZAIINMYTUSIULUYTAYT (Repeated-measures Analysis of Variance; RM- ANOVA) (8)

Table 2 Means and standard deviation of the nine 2-D parameters and comparisons of 2D parameters among three types of models

using Repeated-measures Analysis of Variance (RM- ANOVA) (cont.)

Model type

Parameter P PMT, DMG, df df Error F Sig.

Plaster model TRIOS® CEREC Ortho®

Mean SD Mean SD Mean SD
LIC 27.43 1.80 27.57 1.74 27.53 1.78 2° 56 2.836 .067
LAAW 35.92 2.60 36.02 2.56 36.04 2.54 2° 56 4.130 021*
LPAW 47.64 2.98 47.76 3.02 47.82 3.03 1.59° 44.64 2.307 122
MD 1.35 1.11 1.25 1.03 1.27 1.07 1.41° 39.43 3.375 .060
0oJ 2.62 3.22 2.61 3.28 2.55 3.21 2° 56 2.621 .082
OB 2.72 1.86 2.63 1.85 2.61 1.85 1.15° 32.12 1.774 1193

Within-Subjects RM-ANOVA; *p < .05
a : Sphericity Assumed
b : Greenhouse-Geisser

AI9NN 3 LamISEUTEUNYAMA 85U Ve YT SrarANNTIULIYINTENINIUTE UL (UIC) Uae Seevii v Naumvediiua s (LAAW)

Table 3 Multiple comparison outputs by Bonferroni’s method of Upper intercanine width (UIC) and Lower anterior arch width (LAAW)

Types of Models Mean
. " Comparisons diff
es o ifference
Parameter P PM, DMT, DMC, of types of Sig.®
malocclusion Plaster TRIOS® CEREC® /SE
model
Mean /SD Mean /SD Mean /SD

uic Malocclusion 35.23/1.98 35.29/1.85 35.40/1.84 PM - DMT -.101/.049 143
Orthodontic tx 35.70/2.68 35.85/2.69 35.84/2.70 PM - DMC -.146/.057 .048*

Total 35.47/2.32 35.57/2.29 35.61/2.28 DMT-DMC -.044/.043 931

LAAW Malocclusion 34.81/2.44 34.97/2.40 34.93/2.29 PM - DMT -.093/.041 .092
Orthodontic tx 37.04/2.33 37.07/2.32 37.16/2.33 PM — DMC -.117/.050 .081

Total 35.92/2.60 36.02/2.56 36.04/2.54 DMT - DMC -.024/.037 1.00

b : Adjustment for multiple comparisons: Bonferroni, *o < .05

Turauedl LAAW-svezuavansdiumtivesiluans
udsentednfny (F,,, = 4130, p=".021) uAislenaaeunIs
WisuieunvanmeTsuaumlelsil linuanuuansiieeed
UgdhAgseriauuuitaeudasd (PM-DMT Mean difference =
-0.093+0.041 4., p= 0.092; PM-DMC Mean difference =
-0.117+0.050 4., p= 0.081; DMT-DMC Mean difference
-0.024+0.037 1y, p= 1.000) eaguin LAAW Lifiaau

LANAINAUSZTRINWUUINEBING 3 LU

dlonaaeuufduiusvesiiadonsaviiuiaund
(Between-subjects Effects) wuinlifinuunnsinaeeial
WedAgymeadafeuynmsiwesaedl oniu msdiwes
MD - mMsidssiunvesdunuinan itademsauiiufinuni

fnansenusiaviauaiuuuiiass ag1slvudAgyn1sads

v

PNAINAFDUAWADAAMULUTUTIULUU TG (Repeated-
measures ANOVA) Tnglg38n3udnd-1ndiwes (Greenhouse-

Geisser correction) (F( =5.421, p=0.016) waziile

1.408, 39.430)
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\Weuiisuwmgamuih lunguauiiufiaund e MD-maeauy
Yoadunas ldnuuuhaesidviannieses TRIOSYOMT)
LATHUUS 80PV INLASES CEREC Ortho®(DMO) Sfannni
wuviassUananes(PM) agnsliludAgveada (PM-DMT,
Mean difference 0.234+0.068 1., p= 0.005; PM-DMC,
Mean difference 0.169+0.066 4., p= 0.047; DMT-DMC
Mean difference -0.065+0.035 u31., p= 0.208) Fam15197 4

#1599 4 ANAAY (mean) wagaudeuuuLIm syl (standard deviation:

nsfnwUSeufisumadsauunnsiswesszes
\oauuuuiiuiauiifvesnwdouiuresuusasdana
Ne5ea TRIOS®  uaz WUUSIaesRavaeInA3es CEREC
Ortho® seninsnguauiiuiaund fu nquinedaity wudili
AausnesiueEsdtuddaymeada faensned 5 lnenu
wansnswasAaaslurnsslasuutazeinssingans fe 0.064+
0.054 131, 0.107+0.073 L. AIUAINY

SD) 993 MsilgaiuLYesausiNg 1 (MD) voauuudiaes 3 vils il

Jufaunusvintadenisauitulinung (awSouiieuseninngu) uasninuSeuiisunynaeisueunalsd

Table 4 Mean and standard deviation of Midline Deviation (MD) from three types of models with interaction of Malocclusion (Be

tween-groups effect) and multiple comparisons by Bonferroni’s method

Types of Models Type of Mean
Types of PM DMT DMC model # difference b
Parameter ’ ’ ’ Sig.
malocclusion Plaster TRIOS® CEREC® malocclusion /SE

Mean /SD Mean /SD Mean /SD
PM - DMT 234/.068 005"
Malocclusion 2.03/.23 1.80/.23 1.86/.23 PM - DMC .169/.066 047"
DMT - DMC -.065/.035 .208

MD

PM - DMT -.031/.068 1.000
Orthodontic tx .67/.23 .70/.23 .68/.23 PM - DMC -.011/.066 1.000
DMT - DMC .020/.035 1.000

total 1.35/1.11 1.24/1.02 1.27/1.07

b : Adjustment for multiple comparisons: Bonferroni’s method, *p <.

05

A5 5 ANRAIAIINUANAN FNUTEUUULINTTIN V89 1AEN T2 UY/A MU TENUUAN TTUY 90N 190 UTUMUUTIABIA YA INATEN TRIOS®
uay CEREC Ortho® uazaan1siSeuiiigunsusneiademeananageui] ssninnguauiidnundiunguiae 3nt Suunmuyinslng
Table 5 Mean difference and standard deviation of Shell/Shell deviations between two digital models from TRIOS® and CEREC Ortho®

and comparisons of the mean differences using t-test between Malocclusion group and Orthodontic treated group in upper

and lower jaws

Type of malocclusion N Mean SD Mean of Mean SE df Sie.
difference difference difference (2-tailed)
Upper Model Malocclusion 15 .381 155 .064 .054 28 .246
Orthodontic tx 15 318 139
Lower Model Malocclusion 15 495 219 .107 073 28 .150
Orthodontic tx 15 .387 176

*P<.05

uniasal

Tagdumsimumalulagiferiuiesesaunuies
Tuvesun SadunsidmeluladBeasuuliduda lnsanfe

AuauUAnulUTaLaENTaouYeIng Muand1aiy
sudnswdeubmduinsluiiamauugussningesnuay
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Evaluation of the Posterior Superior Alveolar Artery and Related Factors
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Nutcha Benjaphalakron’, Pornchai Jansisyanont', Vannaporn Chuenchompoonut?,

Sirichai Kiattavorncharoen’

1Depar‘tment of Oral and Maxillofacial Surgery, Faculty of Dentistry, Chulalongkorn University, Bangkok, Thailand
“Department of Radiology, Faculty of Dentistry, Chulalongkorn University, Bangkok, Thailand

*Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, Mahidol University, Bangkok, Thailand

Abstract

The aim of this study was to assess the prevalence, location, diameter, and distance of the posterior superior
alveolar artery (PSAA) from the alveolar crest; and its association with sex, age, and dental status using cone beam
computed tomography (CBCT). Retrospectively reviewed CBCT images of maxillary sinuses from 370 sinuses in 185
patients at the Faculty of Dentistry, Chulalongkorn University were evaluated. The prevalence, location, diameter,
and the distance between the alveolar crest and PSAA were evaluated. The prevalence, location, diameter, and
distance from the alveolar crest were compared according to sex, age, and dental status. The result revealed that
the PSAA was detected in 32.16 % of sinuses and most (52.85 %) had an intraosseous location. The diameter was
mostly <1 mm (80.31 %). Males had a significantly larger diameter than females (p < 0.05). Most PSAAs (65.28 %)
were >15 mm from the alveolar crest. The distance from the alveolar crest was highest at the first premolar and
lowest at the first molar. Most detectable PSAAs were <1 mm in diameter and =15 mm from the alveolar crest,
indicating a low chance of severe bleeding during sinus augmentation. However, a preoperative CBCT is necessary

to avoid complications and design an accurate treatment plan.
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Introduction

The presence of the maxillary sinus above the
surgical site makes placing implants complex. After losing
the upper posterior teeth, bone resorption causes an
expansion of the maxillary sinus, resulting in inadequate
bone height to support a dental implant.' Consequently,
a sinus augmentation or sinus lift is required to elevate the
sinus floor to increase the vertical height for successful
implant placement.”

The posterior superior alveolar artery (PSAA) runs
through the lateral wall of the maxillary sinus and supplies
the posterior maxillary teeth, the maxillary sinus, and the
Schneiderian membrane.” Sinus augmentation may damage
the artery during bony window preparation and can lead
to hemorrhage. Bleeding will obscure the vision of the
surgical field and enhance the chance of maxillary sinus
membrane perforation.” The risk of bleeding is directly
related to the size of the artery. The greater the size of
the artery, the greater the risk of bleeding during surgical
manipulation.” The risk for intra-surgical bleeding is higher
forvessels larger than 2 mm.® Thus, understanding its diameter,
location, and distance from the alveolar crest is essential
to avoid damaging the artery, decrease complications, and
increase the success rate of sinus surgery.

There are many imaging modalities to evaluate the
maxillary sinus, such as a panoramic radiograph, Water’s
view, computed tomography (CT), magnetic resonance
imaging (MRI), and cone-beam computed tomography
(CBCT). CBCT presents clear images of highly contrasted
structures and is useful for evaluating bone. In addition,
using CBCT offers more advantages compared with CT.
This technique has advantages of its cost-effectiveness,
shorter scan time, higher resolution, excellent spatial
resolution, easier operation, and lower radiation dose
compared with CT."™ Moreover, CBCT can detect the PSAA
more often compared with CT.” Therefore, CBCT is a
diagnostic tool that is appropriate for evaluating the structure
and assistance in the treatment plan or risk assessment.

Several studies found that the PSAA prevalence
ranged from 48.6-89.3 %.”'"”* However, other studies
reported different results on the position and diameter

of the artery."”">**%*** Moreover, previous studies that

investigated the relation of sex, age, and dental status
had disparate results.>"*">!"*"#*% Therefore, this study
assessed the prevalence, location, diameter, distance of
the posterior superior alveolar artery from the alveolar
crest; and its relation to sex, age, and dental status.
The null hypothesis was that there were no significant
differences in the prevalence, location, diameter, and
distance of the posterior superior alveolar artery from

the alveolar crest based on sex, age, and dental status.

Materials and Methods

Study population

CBCT images of patients from May 2017 to
May 2019 at the Department of Radiology, Faculty of
Dentistry, Chulalongkorn University were retrospectively
reviewed. The images were acquired as part of patient
care and not for research. The selection criteria were
CBCT images that included the maxillary sinus and the
patient’s age was > 20 years old. Pathology that affected
the measurement and poor-quality CBCT images were
excluded. Maxillary sinuses that had been grafted or
received implants were also excluded. The study protocol
was approved by the Human Research Ethics Committee
of the Faculty of Dentistry, Chulalongkorn University,
Bangkok, Thailand. (HREC-DCU 2019-058)
Image acquisition

CBCT examination were performed using 3D
Accuitomo 170 (J Morita MFG. CORP., Kyoto, Japan) with
80-90 kVp, 5-10 mA, and 17.5 sec exposure and a field
of view > 10 x 10 cm. The images were reconstructed
with a voxel size of 0.25 mm. Measurements were made
using the digital ruler included in the i-Dixel software
(version 2.1.7.3 J morita MFG.CORP 2010, Kyoto, Japan).
One examiner reviewed the CBCT scans under the close
supervision of an experienced radiologist and an oral and
maxillofacial surgeon.
Measurements

The sinuses on both sides were assessed. The
patients’ demographic data were recorded; sex, age
(20-29, 30-39, 40-49, 50-59, and > 60 years), tooth area

(first premolar, second premolar, first molar, and second
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molar) and dental status (edentulous, partially edentulous,
and fully dentate).

The CBCT images were adjusted to make the
occlusal plane parallel to the floor in coronal, axial and
sagittal plane. The 4 reference points measured were
the center of each tooth (the first premolar, second
premolar, first molar, and second molar). To locate the
reference points in the edentulous area, the length of
this area was divided by the number of missing teeth

and the center of this distance was measured.

The following parameters were assessed at 4
reference points:

The prevalence of the PSAA was examined in
the coronal sections and multiplanar reconstruction was
used to confirm that the regions contained an artery.

The location of the PSAA was divided into 3
categories as shown in Figure 1: (1) Intra-sinus or below
the sinus membrane; (2) Intraosseous; and (3) Superficial

or at the outer cortex of the lateral sinus wall.”®

'

Figure 1 The location of the posterior superior alveolar artery in coronal view of maxillary sinuses. Arrows indicate location of the

artery: (A) Intra-sinus, (B) Intraosseous, (C) Superficial

The diameter of the PSAA was measured in
millimeters (mm) and categorized into 3 groups: (1) Less
than 1 mm; (2) 1-2 mm; and (3) More than 2 mm."”

The distance between the most coronal point

of the alveolar crest and the lower border of the PSAA

was measured vertically in millimeters (mm) and
demonstrated in Figure 2. The distance was divided into
2 groups: (1) Less than or equal to 15 mm; and (2) More

than 15 mm.”

Figure 2 Measurement between the posterior superior alveolar artery and the alveolar crest in coronal view of maxillary sinus

A = Horizontal line of the lower border of the artery

B = Horizontal line of the most coronal point of the alveolar crest

C = The distance of the artery from the alveolar crest
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Statistical analysis

The data were analyzed using statistical software
(SPSS version 22.0, IBM, NY, USA). Data were recorded as
the frequency (%) and mean + standard deviation (SD).
The detection and location of the arteries were compared
according to sex, age range, and dental status using the
Chi-square test. The independent t-test, Mann Whitney
U test, and Kruskal Wallis H test were used to compare
the diameter between sex, age, and dental status. The
distance of the artery from the alveolar crest was compared
regarding sex, age, and dental status using theindependent
t-test, one-way ANOVA, and Kruskal Wallis H test. A p-value
of less than 0.05 was considered significant.

The intraobserver reliability was determined
by reassessing 40 sinuses after more than 2 weeks. The

Kappa coefficient was used to calculate the reliability

coefficients of the prevalence and location of the artery.
Diameter and distance of the artery were calculated by

using the Intraclass correlation coefficient.

CBCT images from 185 patients (370 sinuses)
were evaluated in this study, there were no significant
differences between side, thus the data from both sides
were combined. The patients comprised 23.24 % males
and 76.76 % females. Their mean age was 48.66 + 16.6,
ranging from 20-87 years. The majority of the patients were
fully dentate (61.62 %) and > 60 years old comprised the
largest percentage (31.89 %) (Table 1). 149 sinuses (40.27 %)
on the CBCT images presented the maxillary sinus variation
that did not extend anteriorly to the first premolar area.
The intraobserver reliability coefficients ranged from 0.865-1.

Table 1 Sex, age, and dental status distribution of the study population

Sex N? % Age group N? % Dental status N° %
Male a3 23.24 20-29 39 21.08 Edentulous 15 4.06
Female 142 76.76 30-39 18 9.73 Partially edentulous 127 34.32
40-49 28 15.14 Fully dentate 228 61.62
50-59 41 22.16
> 60 59 31.89

¢ Number of samples

® Number of sinuses

A PSAA was detected in 32.16 % of the images.
The distribution of the PSAAs at different tooth areas are
summarized in Table 2. There was no significant relationship
between PSAA prevalence and sex, age, or dental status.
Although the prevalence in females was higher compared

with males, the difference was only significant in the first
molar area (p = 0.025) (Table 3). A PSAA was detected in
dentate areas more frequently compared with edentulous
areas, however, the difference was only significant in the first
molar area (p = 0.015) (Table 3).

Table 2 The prevalence and location of the posterior superior alveolar artery at each tooth position

Location

Tooth area Number of sinuses Detection

Intra-sinus Intraosseous Superficial
First premolar 221 4 (1.81 %) 0 4 (100 %) 0
Second premolar 370 33 (8.92 %) 7(21.21 %) 5 (75.76 %) 1 (3.03 %)
First molar 370 54 (14.59 %) 33 (61.11 %) 1 (38.89 %) 0
Second molar 370 102 (27.57 %) 49 (48.04 %) 2 (50.98 %) 1 (0.98 %)
Total 370 119 (32.16 %) 89 (46.11 %) 102 (52.85 %) 2 (1.04 %)
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Table 3 The prevalence of the posterior superior alveolar artery according to sex and dental status

Sex Dental status
Tooth area p-value® p-value®
Male Female Edentulous area Dentate area
First premolar 4(1.81 %) 0 0.003* 2(0.90 %) 2(0.90 %) 0.113
Second premolar 12 (3.24 %) 21 (5.68 %) 0.062 7(1.89 %) 26 (7.03 %) 0.333
First molar 19 (5.14 %) 35 (9.46 %) 0.025* 19 (5.14 %) 35 (9.46 %) 0.015*
Second molar 28 (7.57 %) 74 (20 %) 0.237 22 (5.95 %) 80 (21.62 %) 0.286

¢ Chi-square tests
* Sienificant (p < 0.05)

The locations of the PSAA in different areas are
shown in Table 2. In the second premolar area, most PSAA
(75.76 %) was located intraosseous, while majority of
PSAA (61.11 %) located intra-sinus for the first molar area.
The most frequent location was intraosseous (52.85 %),
followed by intra-sinus (46.11 %), and superficial (1.04 %).
The location was not significantly associated with sex, age,
and dental status.

The mean diameter of the PSAA was 0.84 + 0.2
mm (range 0.38-1.82 mm). The diameter of the PSAA at

different areas is presented in Table 4. The diameter of
the PSAA was less than 1 mm in most patients (80.31 %)
and 19.69 % demonstrated diameters between 1 and
2 mm. The association between the diameter and age
and dental status were not significant. The diameter
was significantly different between sexes, except in
the first premolar and the first molar area. Males had a
significantly a greater mean PSAA diameter compared
with females (Table 4).

Table 4 The number of the posterior superior alveolar artery according to diameter and the mean diameter according to sex at

each tooth position

Diameter of PSAA

Tooth area

<1 mm 1-2 mm >2mm Mean + SD Male Female p-value®
First premolar 3 (75 %) 1(25 %) 0 1.06 + 0.51 1.06 + 0.51 - -
Second premolar 28(84.85%)  5(15.15 %) 0 0.86 + 0.26 1.01 + 0.35 0.78 + 0.14 0.041*
First molar 41(75.93 %) 13 (24.07 %) 0 0.90 + 0.20 0.94 +0.23 0.88 + 0.18 0.82
Second molar 83(81.37 %) 19 (18.63 %) 0 0.84 + 0.23 0.94 + 0.29 0.80 + 0.20 0.017*
Total 155 (80.31 %) 38 (19.69 %) 0 0.84 + 0.20 0.93 +0.24 0.81 +£0.17 0.013*

PSAA, Posterior superior alveolar artery; SD, Standard deviation
? Mann Whitney U test

® cannot calculate because only male demonstrated arteries at the first premolar area

* Significant (p < 0.05)

The mean distance of the PSAA from the alveolar
crestwas 16.75 + 3.7 mm. The mean distance at 4 positions
was determined (Table 5). Figure 3 displays the course of
the PSAA, with its highest distance from the alveolar crest
at the first premolar that decreased to the lowest distance
at the first molar area. The distance did not significantly

associate with sex, age, and dental status. Although the

dentate areas had a higher distance compared with eden-
tulous areas, the distance was only significant at the first
molar area (p = 0.000) (Table 5). Most arteries in this study
demonstrated a distance to the alveolar crest more than
15 mm (65.28 %) (Fig. 4) and the majority had diameters
less than 1 mm (51.81 %).
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Table 5 The mean distance between the alveolar crest and the posterior superior alveolar artery at each tooth position according

to dental status

Dental status

Tooth Distance ue?
ooth area -value
(Mean  SD) Edentulous area Dentate area P
(Mean + SD) (Mean # SD)

First premolar 20.22 £ 7.77 1352 + 1.03 26.92 + 0.87 -
Second premolar 18.77 + 4.06 16.65 + 4.83 19.34 + 3.73 0.120
First molar 15.63 + 3.69 13.29 + 3.88 16.89 + 2.92 0.000*
Second molar 16.43 + 3.98 16.39 + 5.13 16.44 + 3.64 0.959

SD, Standard deviation
? Independent t-test

- cannot calculate due to low sample number at this area

* Significant (p < 0.05)

30

20 A

10

16.43

First premolar Second premolar

First molar Second molar

—eo—Mean distance from the posterior superior alveolar artery to alveolar crest (mm)

Figure 3 The distribution of the mean distance (mm) from the posterior superior alveolar artery to the alveolar crest at 4 tooth positions

70% 1

60% -

50% -

40% -

30% -

20% -

10% - 7.30%

0.90% 0.90% 1.62%

0% -

First premolar  Second premolar

65.28%
34.72%
17.57%
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5.95%
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Figure 4 The distribution on the prevalence of the posterior superior alveolar artery according to the distance from alveolar crest <

15 mm and >15 mm
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Discussion

The present study evaluated the prevalence,
location, diameter, and distance of the posterior superior
alveolar artery from the alveolar crest based on sex, age,
and dental status. The results indicated that there were
some significant differences in these parameters among
sex, age, and dental status. Based on these results, the
null hypothesis was rejected.

In previous studies the PSAA prevalence ranged
from 48.6-89.3 %, whereas, the current study found a
lower prevalence (32.16 %). > The different results may
be due to differences in the racial variations and sample
sizes among studies. In addition, the lower radiographic
detection of the PSAA might be related to their small
diameter. Our study used CBCT images with a voxel size
of 0.25 mm. Thus, arteries with a diameter lower than
0.25 mm could not be detected. However, studies in
cadavers revealed that the PSAA presented in 100 % of
the specimens.”” This finding indicated that although a
PSAA was not found for every patient via CBCT analysis,
there was an artery present. Because our study measured
at peripheral artery with small diameter and might have
been below the sensitivity of the CBCT.*

The prevalence of a PSAA in females was greater
compared with males, however, the difference was not
significant. In contrast Kim et al.'" and Yalcin & Akyol found
a significantly higher prevalence in males. This difference
may be due to the different ratio of males and females
in this study. Other studies demonstrated that older
individuals were more likely to have a PSAA,>* whereas
our study found no relationship between the PSAA revalence
and age. In dentate areas, a PSAA was detected more
often compared with edentulous areas, with the detection
in the first molar area being significantly higher. This result
concurred with Ilguy et al.’s study."

The location of the PSAA was mostly intraosseous
(52.85 %), followed by intra-sinus (46.11 %), and superficial
(1.04 %), which conformed with the results of prior

12-15,20,22,24

studies. However, Lozano-Carrascal et al.*® found

that the PSAA was most commonly located below the sinus
membrane (53.85 %). Other studies showed a significant
relationship between the location of the artery and sex'*";
however, our study did not find this relationship.

In the present study, the most common PSAA
diameter (80.31 %) was less than 1 mm. This result concurred

1181920 Hwever, our results were

with previous studies.
different from other studies that found the most common
diameter was between 1 and 2 mm and ranged from
55.8-74.8 %.'>"****! Although, the measurement of PSAA
diameter in this study was similar to other studies.’”**'#****
The different diameter might be depending on individual
subject. Maridati et al.® reported that damaging an artery
less than 2 mm did not affect the execution of the surgical
procedure. We did not find PSAA’s with a diameter above
2 mm. Moreover, most arteries were less than 1 mm.
Therefore, these results suggested that this study population
would have a low occurrence of severe bleeding during
sinus surgery.

The PSAA diameter was significantly different
between sexes, except in the first premolar and the first
molar area. Males had a larger artery diameter compared
with females, which was in accordance with other reports.>"*****
The current study found no relationship between PSAA
diameter and age or dental status that matched the
findings of Guncu et al.”” and Danesh-Sani et al."” However,
other studies demonstrated that older individuals had a
greater artery diameter.””

The mean distance from the PSAA to the alveolar
crest was 16.75 + 3.7 mm, which was similar to the findings
of Mardinger et al.”’ (16.9 + 4.4 mm), Tehranchi et al.”*
(16.7 £ 3.96 mm), Chitsazi et al."* (16.17 + 1.63 mm), and
Simsek Kaya et al.”’ (16.95 + 1.9 mm). These studies'*'**
use the same measurement with this study except
Tehranchi et al.”" measured with the closest distance
to alveolar ridge or did not measure vertically. The
present study revealed that dentate areas had a higher

distance compared with edentulous areas. This finding
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was in concordance with Velasco-Torres et al.”’, who
found that the distance from the alveolar crest reduced
when teeth were lost. This might be because tooth loss
caused alveolar ridge resorption and decreased the
distance between the PSAA and alveolar crest. The sex
and age of the subjects did not significantly affect this
distance in our study. In contrast, Khojastehpour et al.’and
Tehranchi et al.* reported that males had a significantly
greater distance compared with females. Moreover, our
results demonstrated that the course of the PSAA had
the highest distance from the alveolar crest at the first
premolar and decreased to its most inferior level in the
first molar area. These results are similar to Kim et al.",

(" and Aung et al.” who demonstrated that the

Jungeta
PSAA was closer to the alveolar crest in the molar area.

The lateral wall sinus lift technique uses a superior
horizontal osteotomy line up to 15 mm from the alveolar
crest, which is adequate for exposing the lateral wall of
the sinus surgery and placing dental implants.””*" We
found that most PSAAs had a distance to the alveolar
crest of more than 15 mm (65.28 %). The PSAA in a distance
less than 15 mm was seen in only 5.95 % of images in
the first molar area and a lower prevalence in the first
premolar and the second premolar area of 0.9 % and
1.62 %, respectively. These PSAAs could present a low
occurrence of hemorrhage in sinus surgery. If the osteotomy
line is more than 15 mm, the surgeon should concern
about potential bleeding during surgery. Therefore, the
surgeon should plan the surgery using CBCT to avoid
damaging the artery and be prepared to control bleeding
if it occurs.

A limitation of this study was that some CBCT
images presented the anterior wall of the maxillary sinus
that did not extend to the first premolar area (40.27 %).
These images might affect the PSAA prevalence in the
first premolar area where only 4 arteries were found.
These limited samples could not be statistically analyzed.
Moreover, the lower number of males compared with
females might not have been sufficient to identify a

significant difference based on sex. Accordingly, further

studies should have equal number of males and females
and the maxillary sinus should include all posterior

maxillary teeth.

Conclusion

Based on our findings, most of the PSAAs had a
diameter less than 1 mm and the distance of the artery
from the alveolar crest was more than 15 mm that should
make a low chance of severe bleeding during surgery.
However, the PSAA course and size is different in each
individual. Thus, comprehensive planning using CBCT is
necessary prior to surgery to avoid complications during

surgery and develop an accurate treatment plan.
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Orthodontic Extraction of Impacted Mandibular Third Molar Using the Minimally
Invasive Bracket System

Somyot Limpanaputtajak’, Boonsiva Suzuki', Eduardo Yugo Suzuki'

'Department of Orthodontics, Faculty of Dentistry, Bangkokthonburi University, Bangkok, Thailand

Abstract

The purpose of this study was to introduce the application of an orthodontic extraction (OE) with a reinforced
dental device, called “minimally invasive bracket (MIB)”, to an upright impacted mandibular third molar (MI8) before
extraction. The performance of the MIB for OE of an MI8 was investigated. Twenty-four MI8s, planned for OE,
were divided into two groups. In the MIB group (n= 12), the MI8s were uprighted with anchorage reinforcement of
posterior teeth provided by the MIB. In the control group (n= 12), the MI8s were uprighted without any anchorage
reinforcement. All MI8s were removed by simple extraction after the uprighting process. Lateral cephalograms
and panoramic radiographs were taken at the beginning (T0) and by the end (T1) of the uprighting process. Using
TO and T1 radiographs, altered movement and angulation of the MI8 (moving unit) and adjacent second molars
(anchorage unit) were monitored and compared between the two groups. For the moving unit, the amount and
rate of MI8 distalization between the MIB (1.8£1.0 mm, 0.9£0.5 mm/month) and control (1.3+0.7 mm, 0.6+0.3 mm/
month) groups were significantly different (p=0.117, 0.041). For the anchorage unit, the amount and rate of second
molar mesial tipping between the MIB (1.8+0.9°, 0.8+0.2°/month) and control (4.2+2.5°, 1.8+0.9%/month) groups
were significantly different (p=0.008, 0.004). The amount and rate of second molar mesialization between the MIB
(0.6+0.3 mm, 0.3+0.1 mm/month) and control (2.1+0.9 mm, 1.0+0.2 mm/month) groups were significantly different
(p=0.000, 0.000). The amount and rate of second molar intrusion between the MIB (0.7+0.3 mm, 0.3+0.2 mm/month)
and control (1.8+0.9 mm, 0.8+0.3 mm/month) groups were significantly different (p=0.002, 0.000). OE with the MIB

efficiently uprights the MI8s and reinforces dental anchorage, thus avoiding undesirable dental movement.
Keywords: Dental anchorage, Orthodontic extraction, Third molar, Uprighting
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Introduction

The surgical removal of impacted mandibular third distalization," preparation for bilateral sagittal split osteotomy”,
molars (MI8s) is a very common surgical procedure.” and the prevention of late mandibular incisor crowding.’
Patients are often referred for the surgical removal of MI8s However, the risks and complications involved in this
for several orthodontic reasons, such as preparation for molar procedure cannot be completely avoided.’
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Inferior alveolar nerve (IAN) injury is the most
serious complication resulting from an MI8 removal. It
can affect a patient’s quality of life by causing speech
and mastication problems.® Therefore, several surgical
approaches have been proposed to facilitate the removal
of the MI8, thus decreasing or eliminating the risk of IAN
injury. These include the use of the coronectomy’ and
orthodontic extraction approaches."

Coronectomy was initially proposed by Ecuyer
and Debien in 1984 to avoid the risk of IAN injury."! This
approach was introduced as an alternative method to the
extraction of MI8s in proximity to the IAN by removing
the crown portion and allowing spontaneous migration

of the root.’*™

Although this technique has been shown
to prevent nerve injury, various complications, such as
alveotlitis, swelling, pain, pulpits, pulp necrosis, and apical
periodontitis, may occur.”'* Moreover, a second surgery
may be necessary for the removal of the retained roots
when they migrate into the oral cavity."

A relatively more sophisticated approach to
facilitate the surgical removal of risky MI8s, the so-called
“orthodontic extraction” (OE), uses the principles of
orthodontics to upright the MI8s before their extraction.
Therefore, the orthodontic extraction has been defined
as the application of orthodontic forces to decrease the
risk of IAN injury and facilitate the extraction of MI8s that
are in close anatomical relationship to the mandibular

LlO

canal.” This approach was initially applied by Checchi et al.

in 1996, to move a deep MI8 away from the IAN canal."’
Since then, several techniques with dental and skeletal
anchorage have been used for the OF of MI8s.""* With
skeletal anchorage from the miniscrew implants, there is
no risk of undesired tooth movement or anchorage loss.”
However, miniscrew implant placement has contrain-
dications, complications, and a risk of root damage.””"
Another option, the OE with tooth-borne anchorage is
simpler, less invasive, and cheaper than the skeletal
anchorage. However, adequate case selection is mandatory

to avoid undesirable anchor tooth movement.

Partially erupted MI8s are reported to be 51 %
of the post-orthodontic patients and 35 % of untreated
individuals.”* Mesio-angulation is the most common type
that occurs in 43 % of the MI8s.” Mesially and partially
erupted MI8s have a higher risk of pericoronitis and incidence
of caries on the adjacent second molars compared to
unerupted third molars.”** For these reasons, the Mi8s
are often referred to be removed before, during, or at the
end of orthodontic treatment.

Complications associated with the surgical removal
of MI8s, such as bleeding, pain, swelling, hematoma,
alveolitis, delayed healing, post-operative infection, risk of
TMD, and IAN damage has been reported in about 4.6 %
of extraction sites.”**" However, complications are more
likely to occur in mesioangular impaction cases.” Moreover,
bone defects at the distal aspect of adjacent second molars
(M7s) also are likely to occur after the surgical removal of
mesioangular Mi8s." Therefore, the OF using dental anchorage
would be an alternative to facilitate mesioangular and
partially erupted MI8s extraction without using invasive
procedure and risk of complications. However, the movement
of MI8s and anchorage teeth have never been investigated.

Therefore, the purpose of this study was to introduce
the application of OE using a reinforced dental device,
called “minimally invasive bracket” (MIB), to upright mesio-
angular MI8s before extraction. The performance of the
MIB for MI8 uprighting and anchorage reinforcement was

also investigated.

Participants and Methods

In this prospective clinical study, all participants,
at the Graduate Clinic, Department of Orthodontics, Faculty
of Dentistry, Bangkokthonburi University, consisted of
both genders (age 18-29 years), whose MI8s were referred
for removal as part of their orthodontic treatment plan,
were recruited from April to December 2018, during the
period of their orthodontic treatment plan. Twenty-four

MI8s were included in this study as the participants were
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chosen based on the following inclusion criteria: 1)
good general health; 2) good oral hygiene and healthy
periodontium; 3) no use of medications affecting tooth
movement or contraindicated for surgery; 4) non-smoking
habit; 5) non-carious mandibular third molars and adjacent
second molars; 6) no opposing tooth obstructing the path
of the third molar uprighting; 7) anchorage teeth (mandibular
first molars, second molars and second premolars) present
with good contacts and with no spacing or crowding; 8)
having enough surface area for orthodontic devices to be
attached to MI8 without using invasive methods, such as
flap opening or bone removal; and 9) mesio-angulated
and partially erupted third molars with Class | or Ilimpaction
and depth A or B according to the Pell & Gregory classification™
and the Winter classification.”” Approval for the use of the
MIB for research activities was granted by the Human Ethics
Committee, Faculty of Dentistry, Bangkok Thonburi University
(approval number: 15/2018). Informed consent was obtained
from all participants.
Methods

Twenty-four MI8s, planned for OE, were divided
into two groups: MIB and control groups. In the MIB group, 12
mesio-angulated and partially erupted MI8s were uprighted
using the Smart Springs connected to the posterior teeth
with anchorage reinforcement provided by the MIB. Another
12 mesio-angulated and partially erupted MI8s, served as
controls, were uprighted using the Smart Springs with no
anchorage reinforcement of posterior teeth. All MI8s in
both groups were removed by simple extraction after the
uprighting process.
MIB and Smart Spring

The MIB consisted of 0.019” x 0.025” stainless
steel wire welded to the metal brackets of posterior
teeth for reinforced anchorage (Figure 1A) and the Smart
Spring consisted of a 0.017” x 0.025” stainless steel wire,
bent to form a hook and a helical loop at the mesial
and the distal ends, surrounded by a closed coil spring,
a 150 gram-open NiTi coil spring and a movable hook at
the mesial end (Fig. 1B).

A 0019” x0.025” SS wire

with metal brackets

Open NiTi Closed

coil spring coil spring

0.017” x 0.025” SS

with helical loop Mexabshoos

Figure 1 A) Composition of the MIB for reinforced dental an
chorage. B) Composition of the Smart Spring

Activation of the Smart Spring

The helical loop at the distal end was adjusted
and inserted into a buccal tube on the MI8, while the
movable hook at the mesial end was activated and
connected to the posterior teeth with the MIB reinforcement
in the MIB group (Fig. 2).

Or without the MIB in the control group, the
movable hook at the mesial end of the Smart Spring was
activated and connected to the individual first molar (Fig. 3).

Activation of the Smart Spring generates a total of
200 g of force (50 g controlled tip-back force from tip-back
bending at the distal end and 150 g distalizing force from
the open NiTi coil spring application) to upright the MI8.
The passive and activated stages of the Smart Spring are
illustrated in Figure 4.

Monthly re-activation of the Smart Spring was
performed by re-adjusting the tip-back bending at the
distal end providing 50 g controlled tip-back force to
gain adequate tooth movement of uprighting for removal
by simple extraction, based on the clinical judgment of

an experienced oral surgeon.
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Figure 2 Activation of the Smart Spring in the MIB group. A) the

helical loop was adjusted and inserted into a buccal
tube on the MI8. B) the movable hook was pushed back
and connected to the MIB, generating the force

Figure 3 Activation of the Smart Spring in the control group. A)
the helical loop was adjusted and inserted into a buccal
tube on the MI8. B) without the MIB, the movable hook
was pushed back and connected to a bracket on the
individual first molar, generating the force

A
MIB group Control group

Passive stage of the smart spring

C 50 gf + «—— 150¢f ( 50gf + «————— 150¢gf

Activated stage of the smart spring

MIB group Control group

Uprighted tooth after completed activation

Figure 4 When the Smart Spring is activated, 200 grams of force (50 ¢ controlled tip-back force from tip-back bending at the distal

end and 150 g distalizing force from the open NiTi coil spring application) is generated to upright mandibular third molars,
resulting in transforming the MI8 removal procedure from surgical removal to simple extraction
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Assessment of the Movement of Moving Unit and
Anchorage Unit

Lateral cephalograms and panoramic radiographs
were taken at the initial (TO) and by the end of the MI8
uprighting (T1). Altered movement and angulation of 24

MI8s (moving unit) and adjacent M7s (anchorage unit) in
both groups were monitored and assessed using TO and
T1 radiographs, and Smart’n Ceph MIB v1.1 software (Y&B
Products, Chiangmai, Thailand), to evaluate the movement

f the moving unit and the anchorage unit (Fig. 5).

Figure 5 The assessment of changes in position and angulation of the MI8s and M7s using pre- and post-operative panoramic

radiographs. A) before MI8 uprighting, B) uprighted tooth after completed activation, and C) Smart’n Ceph MIB v1.1 software

The position of the patients was adjusted and
verified to decrease positioning errors in panoramic radio
graphy, as previously described." Using the mandibular
plane as a reference line,” the angulation changes in M7s
were obtained from the altered M7 tooth axis, and the
position changes in the MI8s and M7s were measured from
the tooth displacement.

Statistical Analysis

SPSS 23.0 software (SPSS Inc., Chicago, IL, USA) was
used for all statistical analyses. The average age of participants
and the MI8 initial impaction angulation were compared
between the MIB and control groups using the independent
t-test. The proportion of gender in both groups was compared
using the Chi-square test. The average movement of the

moving unit and the anchorage unit were comparedbetween

the two groups. Significance was established at P < 0.05.

Five randomly selected panoramic radiographs
(20 9% of the participants) were remeasured one month later
by the same examiner to assess reliability. The intraclass
correlation coefficients showed high interobserver reliability
ranging from 0.916-0.998 for linear measurement and 0.999

for angular measurements.

The age of patients between the MIB and control
groups was not significantly different (p=0.336). The duration
of OE between both groups was not significantly different
(p=0.832). There was also no significant difference (p=0.613)
between the initial impaction angulation of the MI8s in

the MIB and control groups (Table 1).
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Table 1 Demographic data of control and experimental groups

Variable

MIB group (n=12)

Control group (n=12)  Statistical difference

Age (years)
Duration of orthodontic extraction (months)

MI8 initial impaction angulation (degrees)

225+ 1.6 232+ 17 N.S.
22+ 1.1 23+038 N.S.
44.9 + 22.2 48.8 + 14.3 N.S.

N.S. = Not significant

The proportion of gender between the MIB (M=4,
F=8) and control (M=6, F=6) groups was not significantly
different (p=0.408).

Comparison of the Movement of Moving Unit (MI8s)
Between Groups

The amount and rate of MI8 distal tipping
between the MIB (26.8+12.9°, 12.8+3.0°/month) and
control (26.9+8.7°, 12.3+2.7° /month) groups were not
significantly different (p=0.962, 0.703). The amount and

rate of MI8 distalization between the MIB (1.8+0.9 mm,
1.0+0.5 mm/month) and control (1.3+0.5 mm, 0.6+0.2
mm/month) groups were significantly different (p=0.043,
0.008). The amount and rate of MI8 extrusion between
the MIB (0.9+0.6 mm, 0.5+0.3 mm/month) and control
(0.9£0.6 mm, 0.4+0.2 mm/month) groups were not
significantly different (p=1.000, 0.445). The amount and
rate of the MI8 movement in both groups are illustrated

in Figure 6.

MIB Group (n=12)

Moving Unit

Distal tip
Amount: 26.8 + 12.9°

Rate: 12.8 + 3.0°/mo n ;

==

Distalization
Amount: 1.9 + 0.9 mm
Rate: 1.0 + 0.5 mm/mo T

Extrusion
Amount: 0.9+ 0.6 mm
Rate: 0.5 = 0.3 mm/mo

Anchorage Unit

Mesial tip
Amount: 1.8 £ 0.9°
Rate: 0.8 + 0.2°/mo

Mesialization
Amount: 0.6 £ 0.3 mm
Rate: 0.3 = 0.1 mm/mo

Intrusion
Amount: 0.7 £ 0.3 mm
Rate: 0.3 = 0.2 mm/mo

Control Group (n=12)

Moving Unit

Distal tip
Amount: 26.9 + 8.7°

Rate: 12.3 + 2.7°/mo n I

 —

Distalization
Amount: 1.3 + 0.5 mm P
Rate: 0.6 + 0.2 mm/mo T A

Extrusion
Amount: 0.9 = 0.6 mm
Rate: 0.4 + 0.2 mm/mo

Anchorage Unit

Mesial tip
Amount: 4.2 + 2.5°
Rate: 1.8 + 0.9°/mo

Mesialization
Amount: 2.1+ 0.9 mm
Rate: 1.0 = 0.2 mm/mo

Intrusion

Amount: 1.8 + 0.9 mm
Rate: 0.8 £ 0.3 mm/mo

Figure 6 The dental changes following the orthodontic extraction in MIB and control groups
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Comparison of the Movement of Anchorage Unit
(M7s) Between Groups

The amount and rate of M7 mesial tipping between
the MIB (1.8+0.9°, 0.8+0.2°/month) and control (4.2+2.5°,
1.8+0.9°/month) groups were significantly different
(p=0.008, 0.004). The amount and rate of M7 mesialization
between the MIB (0.6+0.3 mm, 0.3+0.1 mm/month) and
control (2.1+0.9 mm, 1.0+0.2 mm/month) groups were
significantly different (p=0.000, 0.000). The amount and
rate of M7 intrusion between the MIB (0.7+0.3 mm, 0.3+0.2
mm/month) and control (1.84+0.9 mm, 0.8+0.3 mm/month)
groups were significantly different (p=0.002, 0.000). The
amount and rate of M7 movement in both groups are

illustrated in Figure 6.

Discussion

This study provided a minimally invasive technique:
the OE of mesio-angulated and partially erupted third
molars using the dental anchorage device. With the dental
anchorage, there are no complications and risk of root
damage from the miniscrew implant placement procedure.
OE with dental anchorage also is simpler, less invasive,
and cheaper than with skeletal anchorage. All participants
with mesio-angulated and partially erupted third molars
with Class | or Il impaction and depth A or B according to
the Pell & Gregory classification” and the Winter classification®
were included to perform the OE without surgical operation
or any invasive procedure. The mesio-angulated and partially
erupted third molar is the most common tooth impaction
and is often referred for removal due to the increased risk
of pericoronitis and the increased incidence of caries on
the adjacent second molars.”** Moreover, bone defects
at the distal aspect of adjacent second molars and other
complications are more likely to occur after the surgical
removal of mesioangular Mi8s.'** For these reasons, mesio-
angulated and partially erupted third molars were selected
to be the participants in this study.

Previous studies have offered many techniques
and devices to perform the OF of MI8s.'* Most of them

were case reports and showed successful results of OE

to avoid the complications of the surgery, especially IAN
injury.'"*#%*%** Moreover, OF also decreases the risk of post-
surgical periodontal defects by promoting periodontal
healing and bone formation at the distal aspect of the
second molar.”*” However, the performance of uprighting
devices and the dental anchorage situation, which are
important for orthodontic treatment planning, have never
been investigated. Thus, this study examined the perfor-
mance of the MIB and evaluated the dental anchorage loss.

Althousgh the successful OE of MI8s in the present
study was similar to Bonetti® and Wang,” the results also
demonstrated that the dental anchorage loss in the control
group was significantly greater than in the MIB group.In
the control group, since the uprighting forces were delivered
directly to the mandibular first molars through the con-
ventional orthodontic appliances, an undesirable dental
mesial drift, and intrusion, with consequent anchorage
loss was observed. Such problems might be minimized by
anchoring all posterior teeth as a large and single dental
unit to resist the uprighting forces.

On the other hand, in the MIB group, the anchorage
reinforcement was obtained by connecting the posterior
teeth with the aid of the MIB, thus creating a single and
large dental unit.* Moreover, the rigidity of MIB increased
the total posterior unit resistance against the uprighting
force application in all three planes.

Moreover, the mesial movement of M7s was
significantly greater in the control group than in the MIB
group, whereas less distal movement of MI8s was observed
in the control group. This finding implies that the greater
the mesial movement of M7s in the control group, there
was less need for distal movement of Mi8s to gain space
for MI8 uprighting.

In this study, the amount and rate of the MI8
movement indicate that there was tooth displacement
in an upright direction using the MIB device. The ortho-
dontic force was applied to MI8s until the MI8s could be
atraumatically removed by simple extraction. The average
duration of uprighting being approximately two months

which was shorter than previous studies.'™ The Smart

50 JDENT ASSOC THAI' VOL.71 NO.1 January - March 2021



Springs provides both tip-back and light continuous
distalizing forces, resulting in the ideal combination for

an optimum MI8 uprighting.

Conclusion

Orthodontic extraction, using dental anchorage
with MIB, efficiently uprights MI8s and reinforces anchorage

teeth, thus avoiding undesirable dental movement.
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Effects of Alveolar Bone Width and Density on the Rate of Orthodontic Tooth
Movement

Nawaporn Ritwiroon', Boonsiva Suzuki', Eduardo Yugo Suzuki'

'Department of Orthodontics, Faculty of Dentistry Bangkokthomburi University, Bangkok, Thailand

Abstract

Accelerated orthodontic tooth movement (OTM) has been widely explored. However, the influence of individual
characteristics of alveolar bone on the rate of OTM has not been fully investigated. Therefore, this study aimed to
evaluate the influence of morphological features and the density of the alveolar process on the rate of OTM. The
study included 24 participants (15 females, 9 males) with an average age of 20.9 years (SD+ 3.4 years). Maxillary
canines were retracted for three months using a standardized OTM protocol with segmental archwires and superelastic
NiTi closed coil springs (50 gm) to provide light continuous force. No functional or localized occlusal interferences
affected tooth movement. Pre- and post-canine retraction records were obtained with an intraoral dental scanner from
which 3D dental models were created and superimposed to evaluate the amount and rate of OTM. Pre-treatment
cone-beam computed tomography images of patients were used to measure alveolar bone width and density on the
distal aspect of each canine. The correlation between the rate of OTM and the measured variables was investigated.
The results show the mean rate OTM was 0.91 mm/month (range 0.80 - 1.03 mm/month). The rate of OTM was
weakly positively correlated with the alveolar bone width to root ratio (r = 0.334, P < 0.05) and negatively correlated
with cortical bone density (r = -0.297, P < 0.05). A wide range of OTM variation (range 0.04 - 0.86 mm/month) within
the same individual, between right and left sides was observed in 75 % of cases indicating an asymmetric OTM
pattern. The rate of OTM is influenced by alveolar bone width to root ratio and bone density which vary within
the same individual. Teeth with higher bone width to root ratio and lower density tend to move faster than those

with a lower ratio and higher density.

Keyword: Bone density, Bone width, Cone-beam computed tomography, Orthodontic tooth movement

Date: Jun 4, 2020 Revised Date: Jun 30, 2020 Accepted Date: Aug 11, 2020
doi: 10.14456/jdat.2021.6

Correspondence to:

Eduardo Yugo Suzuki, Department of Orthodontics, Faculty of Dentistry, BangkokthonburiUniversity, 16/10 Leabklongtaweewatana Rd.,
Taweewatana District, Bangkok 10170 Thailand, Tel: +66-53-274420, Email: eduardo.suz@bkkthon.ac.th

Ritwiroon et al., 2021 53



Introduction

The possibility of accelerated orthodontic
tooth movement (OTM) has been widely investigated in
orthodontics. Several approaches for increasing the rate
of OTM including surgical and non-surgical approaches
have been proposed."” The split-mouth design is frequently
used to compare the efficacy of each approach to the
rate of OTM.* In the split-mouth study design, each of the
two treatments is randomly assigned to either the right
or left halves of the dentition.” The advantage of this
design is the possibility to remove any inter-individual
variability from the estimates of the treatment effect.**
However, a potential problem with the split-mouth design
for the assessment of the rate of tooth movement is the
possible presence of the intra-individual variability.”

However, several factors are responsible for the
rate of OTM such as archwire properties, bracket design,
force delivery systems, the magnitude of the force, age of
the patients, and individual biological responses. "% In
animal studies, Bridges et al."' and Machibya et al."*had
demonstrated that although the force system andmagnitude
of force have been controlled, the tooth still moves differently.
They indicated that one important factor would be the
density of the alveolar bone."""*Moreover, not only the
density but also the morphological features of the alveolar
bone might be related to OTM. According to the study of
Garib et al.” and Handelman', alveolar bone morphology
is the biological limits of tooth movement.

Since cone-beam computed tomography (CBCT)
images have been widely used in dental and orthodontic
treatment planning, several studies use this approach
to assess alveolar bone width and density."”?" Also, the
effect of alveolar bone width and density on the rate of
OTM has never been evaluated. Therefore, the purposes
of this study were to evaluate the influence of the alveolar
bone width and density on the rate of OTM and compare
the characteristics of the alveolar bone and the rate of

OTM between each side using CBCT images.

Material and Methods

The clinical protocol in this study was approved
by the institutional review board of Bangkokthonburi
University (approval number: 09/2561). The participants
consisted of 24 patients (9 males and 15 females; mean
age 20.9 + 3.4 years) who underwent orthodontic treatment
at the Graduate Clinic, Department of Orthodontics, Faculty
of Dentistry, Bangkokthonburi University and had an ortho-
dontic treatment plan involves the extraction of premolars
for correction of anterior crowding with the use of miniscrew
implants as a skeletal anchorage. Other inclusion criteria
were as follows: no previous orthodontic treatment, no
systemic health problems, and good periodontal status. The
exclusion criteria included the presence of a dilacerated
root of canines.

AW CBCT images, made to assess the availability
of bone for miniscrew placement, were obtained from
the Sirona Galileos CBCT (Sirona Dental Systems, Bensheim,
Germany) with 85 kVp, 7TmA, 14 seconds exposure time,
voxel size of 0.16 x 0.16 mm, and FOV 15 x 15 x 15 cm?”.
Sidexis XG software (Sidexis Next Generation 2.4, Sirona
Dental Systems, Bensheim, Germany) was used to reorientate
the CBCT images. After setting the reference plane along
the canine long axis, the root length was measured from
the alveolar crest to the apex of the root (Fig. 1).

Then the roots were equally divided into the
cervical, middle, and apical parts (Fig. 2). Axial slices
(0.1 mm) were obtained from the half of each part as
cervical, middle, and apical levels (Fig. 2, 3). The image
of each slice was exported in a DICOM (Digital Imaging
and Communications in Medicine) file and imported to
be analyzed in the ImageJ software (National Institutes
of Health, Bethesda, Md) on a personal computer.

The region of interest (ROI) of the alveolar bone
evaluated in this study was the distal aspect of maxillary

canines (Fig. 3).
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Figure 2 The root equally divided into three parts (orange lines) and axial slices were obtained from the middle of each part as

cervical, middle and apical levels (blue lines)

Figure 3 Measurement of alveolar bone width and bone density in ROI (width = 1 pixel, length depends on alveolar bone width
on each slice) and root width in the axial slices at cervical, middle and apical levels (A, B and C respectively); Red rectan
gular lines indicate cortical bone; yellow rectangular lines indicate cancellous bone; the combination of red and yellow

rectangular lines indicate total alveolar bone; black arrows indicate root width in buccolingual dimension
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In the buccolingual dimension, the total alveolar
bone and cancellous bone width were measured in millimeter
(mm) and the densities of cancellous, buccal cortical,
lingual cortical, and total alveolar bone were measured
in gray values (GVs). The root width in the buccolingual
dimension was also measured at each level and the relation
to bone width was calculated as the total alveolar bone
width to the root width ratio and the cancellous bone width
to the root width ratio. The cancellous, buccal cortical, lingual
cortical, and total alveolar bone density were averaged from
the densities of each level.

To perform the standardization of the method
and allow comparison of GVs between different CBCT
images that were made at different periods, a relative value
analysis was used.'® Maximum GVs, as observed in the cortical
bone, were considered as the reference values, while all
remaining values were re-calculated relatively to this value.
Therefore, a 0 to 100 % scale was performed and used for

the analysis of density.

After leveling and aligning for three months, an
indirect palatal miniscrew for skeletal anchorage (iPanda)
was used for anchorage reinforcement.” First premolars
were extracted, and the canines were immediately retracted
using segmental archwire mechanics. A segmental archwire
technique using a 0.016x0.022-in improved superelastic
nickel-titanium alloy wire (L&H Titan, Tomy, Tokyo, Japan)
was used to provide light and continuous force during the
canine distalization. This rectangular wire allows for three-
dimensional control over the canine movement. A crimpable
hook was connected to the segmental archwire to allow the
use of the 50-gram superelastic NiTi closed coil springs
(Sentalloy®, Tomy Orthodontics; Tokyo, Japan) to deliver
light and continuous distalization forces. A gable bend
inserted in the wire allows distal root torque control, thus
providing bodily movement of the canine during retraction
(Fig. 4). This technique is commonly used at TMDU. (Tokyo
Medical and Dental University, Japan).”’

Figure 4 Segmental archwire (A: Lateral view, B: Occlusal view) and clinical canine retraction (C)

During canine retraction, no functional or localized
occlusal interferences were affecting tooth movement.
The canine retraction was observed during monthly follow-
ups. The intraoral scans were performed before and after

three months of maxillary canine retraction using the Trios®

(3Shape Dental Systems, Copenhagen, Denmark). Then
the digital 3D models were created and superimposed
using both the pair of palatal miniscrews and palatal
rugae as reference. The amount and rate of OTM were

measured from the 3D model superimposition (Fig. 5).

56 J DENT ASSOC THAI VOL.71 NO.1 January - March 2021



Figure 5 The intraoral scans before (A) and after (B) canine retraction and the digital 3D model superimposition and measurement (C)

Statistical analysis

The reliability of the measurements was tested
by a re-evaluation of five randomly chosen participants
two weeks after the initial measurement. The rate of OTM
and alveolar bone width measurements showed good
reliability (intraclass correlation coefficient; ICC = 0.90 to
0.95). Bone density measurements showed acceptable
reliability (ICC = 0.86-0.91).

SPSS software (version 23.0; IBM, Armonk, NY)
was used for all statistical analyses. Pearson correlation was
used to carry out the correlation between the rate of OTM
and the characteristics of the alveolar bone. Additionally,
to support the correlation analysis, the values of the canines
with the rate of OTM more than the upper bound of 95%Cl
and those with the lower rate were divided and compared
by an independent t-test. Moreover, to compare the
measurement values between the right and left side, the

values were categorized into two subgroups regarding the

rate of OTM as canine with a low rate of OTM and the
contralateral with a high rate of OTM subgroups and
analyzed by a paired t-test. Significance at p < 0.05 was
established.

A total of 24 patients following the inclusion
and exclusion criteria were included in this study. The
average patient ages were 20.9 + 3.4 years (9 males and
15 females). The mean rate OTM was 0.91 + 0.35 mm/
month mm/month (95%Cl; 0.80 - 1.03 mm/month).

According to Pearson correlation analysis, the
rate of OTM was weakly positively correlated with the
alveolar bone width to root width ratio (r = 0.334, P < 0.05)
as shown in Table 2 and negatively correlated with buccal
cortical bone density (r = -0.297, P < 0.05) as shown in
Table 1.

Table 1 Pearson correlation coefficients between the rate of OTM and the absolute bone width and densities

Correlation with the rate of OTM

Variables
r-value p-value
Bone width
Total alveolar bone width Cervical 0.249 NS
Middle 0.110 NS
Apical 0.257 NS
Cancellous bone width Cervical 0.174 NS
Middle 0.187 NS
Apical 0.224 NS
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Table 1 Pearson correlation coefficients between the rate of OTM and the absolute bone width and densities (cont.)

Correlation with the rate of OTM

Variables
r-value p-value
Average Bone density
Cancellous bone -0.111 NS
Buccal cortex -0.297 *
Lingual cortex -0.155 NS
Total alveolar bone -0.192 NS

* Correlation is significant at the 0.05 level (2tailed), NS = not significant.

Also, the percentage of cancellous, buccal cortical, with the percentage of the rate of OTM (r = - 0.348, - 0.329

and total alveolar bone density were negatively correlated and - 0.336, respectively; p < 0.05) as shown in Table 2.

Table 2 Pearson correlation coefficients between the rate of OTM and bone width to root width ratio and relative bone densities

Correlation with the rate of OTM

Variables
r-value p-value
Bone width/ root width ratio
Total alveolar bone width/ Cervical 0.334 *
root width ratio Middle 0.137 NS
Apical 0.212 NS
Cancellous bone width/ Cervical 0.274 NS
root width ratio Middle 0.234 NS
Apical 0.227 NS
Percentage of Bone density
Cancellous bone -0.348 *
Buccal cortex - 0.329 *
Lingual cortex -0.166 NS
Total alveolar bone - 0.336 *

* Correlation is significant at the 0.05 level (2tailed), NS= not significant.

By subdividing the rate of OTM into high versus cancellous bone width to root width ratio than those with a
low groups, the following was observed: the canines with low rate of OTM (< 1 mm/month) as shown in Table 3.

high rates of OTM (> 1 mm/month) had a significantly higher
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Table 3 Comparison of the alveolar bone width to root ratio width and bone densities between the canines with the rate of OTM <1

and > 1 mm/month

Rate of orthodontic tooth movement

Variable < 1 mm/month (n=13) = 1 mm/month (n=35) p-value
Mean SD Mean SD
Total alveolar bone Cervical 1.10 0.15 1.24 0.19 **
width/root width ratio Middle 1.46 0.26 1.54 0.27 NS
Apical 2.58 0.61 2.99 1.24 NS
Cancellous bone Cervical 0.77 0.16 0.88 0.11 *
width/ root width ratio Middle 0.91 0.17 1.02 0.23 NS
Apical 1.76 0.42 212 1.09 NS
Bone density Cancellous bone 370.26 170.70 265.82 185.29 NS
(GVs) Buccal cortex 1199.93 222.23 1104.85 252.48 NS
Lingual cortex 964.33 191.73 900.99 211.83 NS
Total alveolar bone 619.82 162.37 516.11 189.29 NS

** P <0.01; P <0.05 NS = not significant.

When comparing between each side, the rate of high rate of OTM (p < 0.05), whereas bone width to root
OTM and buccal cortical bone density were significantly width ratio and other densities were not (Table 4).

different between the individual canines with a low and

Table 4 Comparison of the alveolar bone width to root width ratio and bone densities between canines with a low rate of OTM and

contralateral with a high rate of OTM

Low rate of OTM High rate of OTM
Variable p-value

Mean SD Mean SD
Rate of OTM (mm/month) 0.75 0.27 1.06 0.35 *x
Total alveolar bone Cervical 1.13 0.16 1.14 0.18 NS
width/root ratio Middle 1.46 0.23 1.48 0.28 NS
Apical 261 0.56 2.77 1.05 NS
Cancellous bone Cervical 0.78 0.13 0.82 0.17 NS
width/ root ratio Middle 0.94 0.18 0.94 0.20 NS
Apical 1.78 0.50 1.93 0.82 NS
Bone density Cancellous bone 356.51 177.54 327.44 183.08 NS
(GVs) Buccal cortex 1214.09 23797 1134.26 223.78 *
Lingual cortex 964.69 201.91 929.67 194.93 NS
Total alveolar bone 612.85 172.73 570.62 177.01 NS

** P <0.01; * P <0.05 NS = not significant.
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A wide range of OTM variation (range 0.04 - 0.86
mm/month) within the same individual, between right
and left sides was observed in 75 % of cases indicating

an asymmetric OTM pattern.

Discussion

The possibility of performing accelerated OTM
has been largely investigated since it can reduce the
total treatment duration for adult patients. However, the
potential influence of individual characteristics, such as
the morphology of alveolar bone on the rate of OTM has
not been fully investigated. In this study, the effects of
alveolar bone width and density on the rate of OTM was
evaluated. Our results showed that the alveolar bone
features such as the relative alveolar bone to root width
and density have a significant correlation with the rate
of OTM. Moreover, an asymmetric canine movement
and the difference of alveolar bone features between
the right and left sides were observed which should be
considered when planning orthodontic treatment.

The significantly positive correlation observed
between the bone width to root width ratio and the
rate of OTM at the cervical level indicates that a wider
alveolar bone than the root width may facilitate the
OTM. Since the OTM is highly dependent on active bone
remodeling (resorption and formation), an inadequate
bone envelope might both limit and delay the rate of
OTM.?* Several studies have been performed to evaluate
the dimensional alveolar bone changes following ortho-
dontic treatment.” These studies have shown that
alveolar bone width and height decrease following the
OTM. However, to the best of our knowledge, the present
study is the first study that investigated the effects of the
initial alveolar bone width relation to root width and the
rate of OTM. Therefore, the careful analysis of the bone
width to root width ratio before the retraction of the canine
into the extraction site should be considered to remove
any inter-individual variability from the estimates of the

treatment effect, as observed in the split-mouth design.’

Deficient alveolar bone to root width might increase
the risks of bone defects of the alveolar bone and the risks
of root resorption.”*'*"” Handelman', and Garib et al.”’
demonstrated that a narrow alveolus limit orthodontic
tooth movement as an orthodontic wall, and increases
the incidence of bone loss and root resorption especially
in the anterior region of hyperdivergent patients. Moreover,
Ramos AL et al."” have shown that OTM into an atrophic
alveolar bone increases the risk of bone dehiscence
especially on the buccal plate.”

In the present study, although the alveolar bone
to root width was correlated to the OTM, no correlation
between the absolute alveolar bone width values and
rate of OTM was found. The main explanation for this is
the high variation in the dentoalveolar process and root
sizes among the participants, while the ratio of OTM was
standardized to the tooth displacement (mm) per month.
On the other hand, the use of alveolar bone width to root
width ratio allowed for a homogeny of the dentoalveolar
process and root size. Moreover, since the OTM occurs
after bone resorption in the direction of applying force,
a wider alveolar bone relative to the root width might
facilitate the bone remodeling process. Therefore, the
ratio formula used, “alveolar bone width to root width”,
might represent the most appropriate approach to
investigate alveolar bone and root size and its intrinsic
relationship.

In this study, it was observed that the density of
the buccal cortical bone was weakly negatively related
to the rate of OTM. This characteristic is particularly important
for maxillary canines since their roots are often positioned
close to the buccal bone cortex due to the normal
morphological features of the canine eminence” (Fig. 1
and 2). The cortical bone, in contrast to the cancellous
bone, less of cellular and vascular components, therefore
bone remodeling might take longer than those within the
cancellous bone.” Moreover, OTM through the cortical
bone might require the use of higher forces that result

in an increased risk of hyalinization and root resorption.”
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For the optimum rate of OTM, the tooth should move
through the cancellous bone, which is highly cellular and
vascularized, thus allowing the optimum rate of bone
remodeling.

The present study also found a correlation between
the relative density values of cancellous, buccal cortical,
and alveolar bone and the rate of OTM (Table 1 and 2).
The standardization of the absolute gray values of the bone
density into the relative percentage allows for a more
precise correlation between bone density and the rate
of OTM.

This allowed us to state that both the alveolar
bone to root width and the density of the buccal cortical
bone influence the rate of OTM. On the other hand, the
rate of OTM through the alveolar bone with high density
tends to be slower.

The findings of this study might be used for the
elaboration of proper treatment planning when a high
density of buccal cortical bone surrounding the maxillary
canines is observed. The use of special treatment approaches
for promoting accelerated OTM such as micro-osteoper-
forations (MOPs)**?', and interseptal bone reduction”
which increase the activity of inflammatory cytokines and
osteoclast to initiate RAP (Regional Acceleratory Phenomenon)
and reduce bone density can be selected.

By subdividing the samples into the canines
with the rate of OTM = 1 mm/month versus the canines
with the rate of OTM < 1 mm/month, it was observed that
those with a rate of OTM > 1 mm/month had a significantly
higher cancellous bone width to root width ratio at the
cervical level than those with a rate of OTM < 1 mm/month.
Although there were no statistically significant differences,
the values of the densities of the canines with the rate of
OTM < 1 mm/month were higher than those of the canines
with the rate of OTM > 1 mm/month (Table 4). These results
demonstrated that a tooth whose root is located and
moved within the cancellous bone seems to move faster
than one whose root is located and moved within the
buccal cortex, since the buccal cortex is denser than the

cancellous bone.

The findings of the present study is in agreement
with previous studies. In 1988, Bridges et al. indicated
that a greater amount and rate of tooth movement in
younger animals with significantly lower mineral density
before orthodontic treatment."" In 2018, Machibya et al.
evaluated the effects of bone regeneration materials and
orthodontic tooth movement timing on tooth movement
in beagle dogs and found slower movement in the higher
bone density group. They believed that high bone density
may be one of the contributing factors for the slow rate
of tooth movement.'” From the previously mentioned
cellular components, the bone mineral component also
has a significant impact on orthodontic treatment by
influencing the rate of remodeling. Many other studies
have shown faster tooth movement in cases with low
bone mineral density.”*

According to the wide range of the rate of OTM,
the results show that the canines move at different rates
even if the same mechanics and magnitude of force were
used. Moreover, the different rate of OTM was found not
only between persons but also found within the same
individual. Clinically, an asymmetric pattern of canine
movement was observed in 75 % of cases which may be
influenced by the difference of morphology and density
of the alveolar bone between the right and left sides.
These results suggest that the intra-individual variability
of characteristics of the alveolar bone between sides is a
problem of the split-mouth design study.” When performing
the study of OTM, these factors should be concerned.
Moreover, since bite force and occlusion influences the

122 the unilateral

alveolar bone density and morphology
chewing or parafunctional habits might relate to the asymmetric
pattern of canine movement due to the asymmetric pattern

of muscle tone and activations™?**

, a well-designed study
should be performed.

In the present study, the use of light continuous
force (50 g) provided by closed NiTi springs was used for
canine retraction in all cases. This level of force has been
sufficient to provide a controlled retraction of the maxillary

canines while avoiding the undesirable anchorage loss.
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According to Yee et al.”, the use of light continuous force
(50 g) reduces risks of clinical side effects such as anchorage
loss and canine rotation and also the risk of root resorption.’
On the other hand, the use of heavy forces (300 ¢) produces
uncontrolled canine movements.

Despite the controversy about the use of CBCT
imaging for bone density analysis, researchers have been
motivated to evaluate its potential use in evaluating bone
density.’****" A high correlation between voxel values and
grey level of CBCT images and bone mineral density of
multi-slice CT (MSCT) and micro-CT was reported in many
studies.”™*® Moreover, the CBCT images can provide accurate
and reliable measurements of alveolar bone thickness.”
Additionally, CBCT has a much lower radiation dose, a
much lower cost, and less distortion compared with other
computed tomographylg, therefore, an evaluation of the
initial bone morphology and density on the CBCT image
may be useful for comprehensive orthodontic treatment
planning. Clinicians can consider using the different mechanics
for moving each tooth with different alveolar bone width
and density. Moreover, for the researcher, the difference of
alveolar bone width to root width ratio and bone densities of
each tooth might affect the rate of OTM, therefore, these
factors should be considered especially in the split-mouth

design study.

Conclusion

The results suggest that the rate of tooth movement
is influenced by the alveolar bone width to root width ratio
and alveolar bone density. Teeth with a higher alveolar
bone width to root width ratio and lower density tend to
move faster than those with a lower ratio and higher
density. Moreover, an asymmetric canine movement due
to the difference of alveolar bone features between the
risht and left sides was observed. This should be considered

when planning orthodontic treatment.
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Factors Associated with Dental Caries among Hill Tribe Preschool Children
in Doi Tung Development Project, Chiang Rai
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Abstract

Dental caries is one of the most common chronic diseases among preschool children in Thailand. The aim
of this study was to investigate the factors associated with caries experience in the underserved Hill Tribe preschool
children in Doi Tung Development Project, Chiang Rai. One hundred Hill Tribe preschool children aged 3 to 5 years
old were invited to participate in the study. The children were examined for decayed, missing, and filled teeth
(dmft) and simplified oral hygiene index (OHI-S). The primary caregivers of the children were interviewed with the
structured questionnaire regarding their family demographics and socioeconomic background, the 24-hour dietary
recall food record and the oral health habits of the children. The relationships between caries experience (dmft)
and gender, initial age of toothbrushing, assisted toothbrushing, OHI-S, daily carbohydrate snacking, sugary drinks
at bedtime, dental visit experience, caregiver education level, and caregiver employment were studied using a
multiple linear regression method. Statistical significance was set at p<0.05. The prevalence of dental caries among
the Hill Tribe preschool children was 84 %. The mean dmft score was 5.8+5.0. The prevalence of dental caries had
a significant relationship with daily carbohydrate snacking >2 times and dental visit experience. The multiple linear
regression analysis revealed that dmft was significantly associated with OHI-S >1 (p=0.002) and dental visit experience
(p=0.002). Dental caries were highly prevalent among the Hill Tribe preschool children. Reported consumption of
carbohydrate snacks and dental visit experience were related with the prevalence of dental caries, and caries experience

was associated with oral hygiene and history of dental visit experience.
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Introduction

Dental caries is one of the most common chronic
diseases among preschool children. According to the report
of the World Health Organization, dental caries prevalence
in primary teeth was 36-85 % in Asian countries." In Thailand,
dental caries prevalence in preschool children was 52.9-
75.6 %.? Untreated dental caries can lead to complications
such as pain, sepsis, malnutrition, and deprived general
health. According to the Dental Health Division report,
more than 50 % of dental caries in preschool children in
Thailand were left untreated.” The previous study revealed
that 28 % of preschool children in Thailand with carious
lesions experienced a high level of impact on their quality
of life, mostly dental pain (58.3 %) and eating difficulties
(45.9 %).?

Dental caries have complex multifactorial etiologies
including bacteria in the plaque, carbohydrate diets and
socioeconomic status. The study in Nigerian preschool
children found that for every unit increase in the oral
hygiene index (OHI-S), the odds for developing caries
increased by 64 %." In Thailand, the preschool children
would have dental caries if their parents did not always
clean the teeth of their children every time they bathed
them or regularly examined the cleanliness of the teeth
of their children.” A study in Belgium reported that the
prevalence of caries experience of 5-year-old preschool
children was associated with gender, presence of visible
plague accumulation, having drinks containing sugar in
between meals. At the age of 3 years old, caries experience
was significantly associated with having drinks at night.
And also, the severity of the disease revealed significant
associations with higher ages at the start of toothbrushing.’
Unlike the longitudinal study of children in Thailand, no
association was found between gender and dental caries.’
Socio-economic background and parental education were
the other associated factors being studied. In Norway,
preschool children whose mother had a low education
level had a 1.9 times higher chance of having dental caries
than those who had a mother with a high education level.”

Preschool children in Arizona, USA with parents in the

lowest income group had dental caries prevalence four
times as high as those with parents in the highest income
group.” Peltzer et al, also reported that the lower household
income was associated with caries increment.” Moreover,
a study in Hong Kong reported that preschool children
who had previously visited a dentist had a higher caries
prevalence and dmft scores compared with those who
had never visited a dentist."

Doi Tung is a remote area located in the most
northern hilly region of Thailand, 1,389 meters above sea
level. Doi Tung Development Project covers an expansive
area of 15,000 hectares and benefits approximately
11,000 people from 29 villages. The ethnic groups include
Akha, Lahu, Tai Yai, Lua, Haw Chinese, Tai Lue, Native
Northerners, Lisu, and others. Most of the population are
engaged in agriculture and business, or work as governmental
officers, or labourers. The average income was approximately
100,000 Thai baht (3,000 USD) per year. All of the Hill Tribe
preschool children attended child development centers
nearby their villages."" Dental caries is one of the health
problems found among these children, but no prevalence
and severity of dental caries were reported. Due to the
differences of belief, traditional custom, myth and lifestyle,
the risk factors of dental caries should be identified.

This study aimed to investicate the factors
associated with caries experience (dmft) among 3- to
5-year-old Hill Tribe preschool children attending child
development centers in Doi Tung Development Project,
Chiang Rai. If the risk factors of caries development could
be identified, customized preventive measures to control
dental caries for these underserved Hill Tribe preschool

children could be developed and implemented.

Materials and Methods

Ethics Statement

This cross-sectional study was conducted between
November to December 2018 with approval from the
Ethics Committees of Chiang Rai Provincial Health Office
(CRPPHO 45/2561) and Faculty of Dentistry, Chulalongkorn
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University (HREC-DCU 2018-026). Written consent was
obtained from the primary caregivers of all children
included in the study.

Participants and Sample Selection

There are ten child development centers in the
Doi Tung Development Project. All 306 Hill Tribe preschool
children aged between 3 to 5 years old attend the child
development centers nearby their villages. The fluoride
concentration in the drinking water is around 0.02-0.54
part per million (ppm). Water fluoridation, fluoridated milk
and other systemic uses of fluoride are not available.
Topical use of 5 % sodium fluoride varnish is implemented
twice per year for all the preschool children in child
development centers. The inclusion criteria of this study
were (i) Hill Tribe preschool children aged 3 to 5 years old
with written parental consent, (i) complete primary dentition,
(iii) generally healthy children (ASA class 1), (iv) the primary
caregivers were able to be interviewed with structured
questionnaires. Hill Tribe preschool children with special
health care needs or severe chronic diseases were excluded
from the study.

The sample size estimation was based on the
previous study evaluating the effect of the number of
events per variable (EPV) analyzed in regression analysis.
This study aimed to address the association of caries
experience (dmft) with nine factors including gender,
initial age of toothbrushing, assisted toothbrushing, OHI-S,
daily carbohydrate snacking, sugary drinks at bedtime,
dental visit experience, caregiver education level, and
caregiver employment. The sample size required was 90.
Considering a dropout rate of 10 %, 100 preschool children
were invited to participate in this study. The proportional
stratified random sampling at each child development
center was adopted for sampling technique.
Questionnaire and Nutritional Recording

At baseline, the primary caregivers were inter-
viewed with a structured questionnaire by one dentist.
The questionnaire featured five sections: (i) demographic
data: gender, age, health status, parenthood status; (ii)

socioeconomic status: caregiver education level and

employment; (iii) oral health behavior: initial age of
toothbrushing, tooth brushing habit, dental visit experience;
(iv) eating behavior (24-hour dietary recall food record):
daily carbohydrate snacking such as crispy snacks, Thai
traditional snacks, and sugary drinks between main meals,
sugary drinks at bedtime such as sweetened milk, cultured
milk, sweetened fruit juice, and carbonated soft drinks,
and (v) parent’s attitude, belief, and oral health cognition.

The 24-hour dietary recall food record was
selected for describing the previous weekday dietary
intakes. In this study, the nutritional record was conducted
on Tuesday to Friday. Missing and unclear answers were
checked and confirmed by telephone.

Oral Examination

One trained dentist conducted the clinical oral
examination in a field setting. The children were positioned
supine on small tables in each child development center.
The clinical examination was conducted using a ball-ended
WHO Community Periodontal Index (CPI) probe and a dental
mirror with an LED flashlight.

Dental caries was diagnosed at the tooth level.
Caries status was assessed by using the diagnostic criteria
of the World Health Organization." A tooth was recorded
as decayed when a dentine carious lesion had a cavity or
when both a dentine carious lesion and a restoration were
present. Atooth was recorded as missing when it was extracted
as a result of caries. A tooth was recorded as filled when
a permanent filling without caries was present. No dental
radiographs were taken.

Dental plagque deposition on teeth was recorded
using Greene and Vermillion’s simplified oral hygiene
index (OHI-S)."* The presence of visible plaque on the
buccal and lingual surfaces of the six index teeth: maxillary
right second molar, maxillary right central incisor, maxillary
left first molar, mandibular left second molar, mandibular
left central incisor and mandibular right first molar was
evaluated. The amount of plaque was recorded based
on a three-level score: the absence of visible plaque
(score 0), the presence of visible plaque covering not more

than one third of the tooth surface (score 1), the presence
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of visible plaque covering more than one third but not
more than two thirds of the tooth surface (score 2), and
the presence of visible plaque covering more than two
thirds of tooth surface (score 3). The final score was then
calculated as the mean score of the surfaces examined,
raging form 0-3.

Twenty percent of the study participants were
re-examined on the same day. The duplicate examinations
were conducted after at least 60 minutes, so that the
examiner could not remember the first scoring.

After the oral examination, the oral health of an
individual child was reported to the primary caregiver.
Parents were advised to seek free dental service at
Doi Tung Health Center Commemorate 60" Birthday of

Nawaminthi Queen, if necessary.

Statistical Analysis

Data was analyzed by using IBM SPSS Statistics for
Windows, version 22.0 (SPSS Inc., Chicago, Illinois, USA).
The intra-examiner agreement was assessed using Cohen'’s
kappa statistics. A chi-square test and Fisher’s exact test
were used to test the association of caries prevalence

among different factors. The Kolmogorov-Smirnov test

was performed to test distribution of decayed, missing or
filled primary tooth (dmft). The Kruskal-Wallis H-test or
Mann-Whitney U test was employed to study the distribution
of dmft score versus the variable factors studied.
Allindependent variables studied were analyzed
as covariates in the univariate linear regression analysis.
The final multiple linear regression model contained only
the remaining variables with p<0.05. The level of statistical

significance for all tests was set at p<0.05.

Atotal of 100 Hill Tribe preschool children from
ten child development centers in Doi Tung Development
Project were invited to participate in this study. The response
rate was 100 %. The intra-examiner reliability (Cohen’s kappa
value) for dental caries and dental plague were 0.98 and
0.83, respectively. Among 100 Hill Tribe preschool children,
58 (58 %) were boys, and the mean age (+5D) was 40.4 (+7.5)
months. The Hill Tribes included in this study were the
Akha (58 %), the Lahu (19 %), the Tai Yai (12 %), the Haw Chinese
(7 %), and others (4 %). Primary caregivers of participants
were mothers (55 %), fathers (18 %), grandparents (23%),

and other relatives (4 %).

Table 1 Number of Hill Tribe preschool children, mean dmft and dmfs

Child development centers N n Mean dmft (£SD) Mean dmfs (+SD)
Ban Akha Pa Kluay 62 20 4.0+4.2 8.0+10.6
Ban Huay Nam Khun 68 22 6.0+5.4 13.2+15.0
Ban Huay Num Rin 37 12 5.3+5.1 13.0+15.3
Ban Ja Lor 29 9 7.7+4.4 153+11.7
Ban Pa Sang Na Ngoen 21 7 7.1£6.4 15.1+16.0
Ban Pha Hee 21 7 8.0+£6.0 15.3+11.7
Ban Pha Hee Lahu 12 4 7.316.1 16.8+20.0
Ban Pha Mee 28 9 4.3+£3.9 8.3£9.4
Ban Sa Mak Khi Kao 16 5 5.4+4.8 9.0£9.0
Ban Suan Pa 12 4 5.0+3.4 11.6+9.6
Total 306 100 5.8+5.0 12.2+13.1

N: total number of children in the center
n: number of children included in this study
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The prevalence of dental caries among the Hill
Tribe preschool children was 84 %. The mean dmft and
dmfs were 5.8+5.0 and 12.2+13.1, respectively (Table 1).
Fifty percent of the preschoolers had five or more teeth
with caries experience. Untreated decay constituted 87.5 %
of the dmft score. Maxillary incisors had the highest caries
prevalence (76 %), whereas mandibular incisors had the
lowest caries prevalence (16 %). However, maxillary molars
had a lower caries prevalence compared with mandibular
molars. Eighty-three percent of the children brushed their

teeth at least twice a day, and 52 % of preschoolers began

Table 2 Caries prevalence and mean dmft of independent factors

toothbrushing before one year of age. However, assisted
toothbrushing was performed for 74 % of the children.
Mean OHI-S of assisted toothbrushing and non-assisted
toothbrushing were 1.08 and 1.15, respectively. Seventy-six
Hill Tribe preschool children had no sugary drinks at bedtime
but 28 % of them still engaged in bottle feeding. Regarding
oral health literacy, all parents perceived that primary teeth
had an important role in mastication and needed to be
treated. Nevertheless, only 42 % of primary caregivers took
their children for dental treatment to alleviate their children’s

dental pain.

Caries prevalence

Factors n p-value Mean dmft (+¢SD)  p-value
(dmft = 1) (%)

All 100 84 (84.0) 5.8+5.0

Gender
Boy 58 46 (79.3) 0.133° 6.1+5.3 0.713°
Girl a2 38(90.5) 5.4+4.4

Ethnic Group
Akha 58 51(87.9) 0.235° 5.8+4.9 0.837°
Lahu 19 15 (78.9) 5.6+5.7
Tai Yai 12 11(91.7) 6.9+6.1
Haw Chinese 7 4(57.1) 5.7+5.9
Etc. a4 3(75.0) 3.3+2.5

Presence of dental plaque
OHI-S < 1 36 28 (77.8) 0.203° 3.8+3.2 0.009°
OHI-S = 1 64 56 (87.5) 6.9+5.5

Initial age of toothbrushing
< 12 months 52 45 (86.5) 0.471° 5.8+4.4 0.556"
> 12 months a8 39 (81.3) 5.7+5.6

Assisted toothbrushing
Assisted 74 62 (83.8) 1.000° 5.6+4.6 0.740°
Non-assisted 26 22 (84.6) 6.4+6.0

Frequency of toothbrushing
< 2 times/day 17 13 (76.5) 0.465° 6.5+5.7 0.682°
> 2 times/day 83 71(85.5) 5.6+4.8

Daily carbohydrate snacking
< 2 times 81 65 (80.2) 0.037¢ 5.6+5.0 0.334°
> 2 times 19 19 (100.0) 6.5+4.8
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Table 2 Caries prevalence and mean dmft of independent factors (cont.)

Caries prevalence

Factors p-value Mean dmft (+¢SD)  p-value
(dmft = 1) (%)

Sugary drinks at bedtime
No 76 62 (81.6) 0.345" 5.8+5.0 0.900°
Yes 24 22 (91.7) 5.8+5.1

Dental visit experience
No 58 43 (74.1) 0.002° 4.6+4.9 0.001°
Yes a2 41 (97.6) 7.5+4.7

Caregiver education level
< grade 9 70 57 (81.4) 0.379¢ 5.845.2 0.734°
> grade 9 30 27 (90.0) 5.8+4.6

Caregiver employment
Unemployed 55 47 (85.5) 0.661° 6.1+5.0 0.480°
Employed a5 37(82.2) 5.4+5.0

a: Chi-square test
b: Mann-Whitney U-test
¢ Kruskal-Wallis H test

d: Fisher’s exact test

Our findings revealed that Hill Tribe preschool
children who had daily carbohydrate snacking >2 times
had a statistically significantly higher caries prevalence than
those who had daily carbohydrate snacking <2 times
(p=0.037). Hill Tribe preschool children with a history of
dental visit experience also had a statistically significantly
higher caries prevalence compared with those who had
never visited a dentist (p=0.002) (Table 2).

Among 100 children, the mean OHI-S was 1.1.
Sixty-four (64 %) preschool children with OHI-S >1 had
a statistically significant higher mean dmft than those with
OHI-S <1 (p=0.009). Hill Tribe preschool children with a
history of dental visit experience had a statistically significantly
higher mean dmft compared with those who had never
visited a dentist (p=0.001) (Table 2).

Univariate linear regression analysis demonstrated
that children with OHI-S >1 were statistically significantly
associated with dmft (p=0.003, 95% Cl: 1.093-5.046). Children

with dental visit experience were also statistically significantly

associated with dmft (p=0.004, 95% Cl: 0.973-4.828). The
children who had OHI-S =1 or dental visit experience had
a greater potential of having dental caries than those with
OHI-S <1 or than those who had never visited a dentist
(Table 3).

For the final multivariate linear regression model,
OHI-S =1 and dental visit experience were statistically
significantly predicted caries experience (dmft) (p=0.002
and p=0.002, respectively) accounting for 17.1 % of the
variation in dmft with adjusted R2=15.4 %. An OHI-S >1
leads to a 3.054 (95% Cl: 1.159-4.950) teeth per individual
increase in dmft. While dental caries experience leads to
a2.886(95% Cl: 1.042-4.729) teeth per individual increase
in dmft (Table 4).

Other factors including gender, initial age of
toothbrushing, assisted toothbrushing and sugary drinks
at bedtime were not associated with caries prevalence

and caries experience (Table 2, 3).
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Table 3 Analysis of caries experience (dmft) as dependent factor and independent factors in univariate linear regression

Unstandardized
95% ClI for B
coefficients

Factors B t p-value

5 <E Lower Upper

bound bound

Boy -0.712 1.012  -0.071 -0.703 0.484 -2.720 1.297

Initial age of toothbrushing -0.079 1.002  -0.008  -0.078 0.938 -2.068 1.911

> 12 months

Non-assisted toothbrushing -0.831 1.139 -0.073 -0.729 0.467 -3.090 1.429

OHI-S > 1 3.069 0.996 0.297 3.081 0.003* 1.093 5.046

Daily carbohydrate snacking 0.934 1.273 0.074 0.733 0.465 -1.593 3.460
>2 times

Had sugary drinks at bedtime 0.029 1.173 0.002 0.024 0.981 -2.298 2.355

Dental visit experience 2,901 0.971 0.289 2.986 0.004* 0.973 4.828

Caregiver education level 0.043 1.093 0.004 0.039 0.969 -2.126 2211
> grade 9

Un-employed caregiver -0.673 1.004 -0.068 -0.670 0.505 -2.666 1.320

* Statistically sienificant difference at p<0.05

Table 4 Analysis of caries experience (dmft) as dependent factor and independent factors in multiple linear regression

Unstandardized
95% ClI for B
coefficients

Factors B t p-value . 0
ower er
° >F bound b:t,lpnd
Constant 2.603 0.856 3.040 0.003 0.904 4.303
OHIS = 1 3.054 0.955 0.296 3.199 0.002* 1.159 4.950
Dental visit experience 2.886 0.929 0.287 3.107 0.002* 1.042 4.729

R = 0.413, R-squared = 0.171, Adjusted R-squared = 0.154,
Standard error of the estimated (SE) = 4.583, F = 9.994, p<0.001
* Statistically significant difference at p<0.05

Discussion

Oral healthis an inseparable part of general health
and well-being.” The World Health Organization set a goal
for oral health status that more than half of children should
have no caries prevalence.' In this study, dental caries
affected 84 % of the Hill Tribe preschoolers with the
average dmft 5.8. Untreated decay constituted 87.5 %
of the dmft score. The prevalence was higher than that

of the Thai national oral health survey which was 52.9-

75.6 %.” And also, the caries prevalence of Indian tribal
preschool children was 76.3 %."" So, the dental caries
among Thai Hill Tribe preschool children in Doi Tung need
urgent interventions.

Dental caries is a multifactorial disease. To be able
to prevent the disease, causal factors should be identified.
In the present study, reported consumption of carbohydrate

snacks and dental visit experiences were related to the
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prevalence of dental caries. And the caries experience
(dmft) was associated with visible plaque and dental
visit experiences. Similar to the study of 3- to 5-year-old
Flemish preschool children that dental caries experience
was significantly associated with the presence of dental
plaque.® A study about Nigerian preschool children found
that every unit increase in oral hygiene index (OHI-S), the
odds for developing caries increased by 64 %." Dental
plague harbors the microorganisms that produce glucan
from dietary carbohydrate promoting additional plaque
and bacterial accumulation.'® A long exposure to a low
pH leads to a relative increase in the number of virulent
acid-tolerant bacteria that increase demineralization
of the enamel surface.”” Although, 83 % of Hill Tribe pre-
schoolers reported brushing their teeth twice daily, clean-
liness was not achieved. Due to the limited psychomotor
and cognitive skills of preschoolers, parents should brush
their children’s teeth or at least supervise toothbrushing
until the age of primary school.”** From the questionnaire,
74 % of caregivers reported that they brush their child’s
teeth. There was no difference in OHI-S between the assisted
toothbrushing group and the non-assisted toothbrushing
group. This might be the result of inadequate assisted
toothbrushing. To enhance the skills of caregivers to an
adequate level, they should be trained by hands-on
toothbrushing sessions. The Akha in Doi Tung believed
that toothbrushing is one of their children’s self-care tasks.
And also, based on the traditional lifestyle of the Akha, they
brush their teeth just for the social function.” Narksawat et al,
reported that Thai preschool children would have dental
caries if their parents did not regularly clean children’s teeth
every time they bathed them, or regularly examine the
cleanliness of the teeth of their children.’

The results of this study revealed that Hill Tribe
preschool children who had visited a dentist had a higher
chance of having caries prevalence and dmft score compared
with those without dental visit experience. Thirty five percent
of caregivers reported that they took their children to a

dentist when their children encountered dental pain. In

addition, the Akha believed that dental caries in primary
dentition is a natural phenomenon, so they won’t seek
dental restoration for tooth decay.” So, the preschool
children who are seeking dental care should have more
serious caries advancement than those who had no experience.

High frequency of carbohydrate exposure has
been recognized as a risk factor related to dental caries.”
From Fisher’s exact test, the frequency of daily carbohydrate
exposure was significantly related to caries prevalence.
However, in linear regression analysis, frequency of car-
bohydrate exposure =2 times was not associated with
dental caries experience. Narksawat et al found that Thai
preschool children were more likely to have dental caries
if they ate snacks more than three times a day.” Declerck
et al, reported that the dental caries in 3-year-old Flemish
children was not significantly associated with carbohydrate
exposure while the significant association was found at the
age of 5 years.® In the contrary, the study in Hong Kong
reported that preschool children who ate sugary snacks

aq
102919 our

twice or more daily were associated with dmft.
study, the dietary data obtained from 24-hour recall memory
that could not reflect the duration of each meal. Mealtimes
longer than 20 minutes should be counted as another
mealtime. The authors suggested that further study should
collect daily dietary eating and duration of each meal to
study the relationship between carbohydrate exposure
and caries experience. In addition, the longitudinal study
is essential to define risk factors of dental caries in Hill
Tribe preschool children.

Our results showed that initial age of tooth-
brushing, assisted toothbrushing, gender of the preschool
children, sugary drinks at bedtime, caregiver education
level, and caregiver employment were not the factors
associated with dmft. In contrast to another study, being
boys and the education level of caregiver were associated
with dental caries.'*” And also, the caries experience was
significantly associated with having sugary drinks at night.’
Moreover, the severity of disease revealed significant

associations with higher age at the start of toothbrushing.’
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Due to the limited oral health care knowledge in the Thai
school curriculum, a higher level of education may not
represent better oral health knowledge.

The results from this study showed that dental
caries among tribal preschool children was related to
oral health behavior (oral hygiene) and lifestyle (daily
carbohydrate snacking and decision to seek dental care).
Oral health education and social force are the key important
factors for changes in behaviors and lifestyles.”*”' Dental
education and dental care should be set up to enhance
the opportunity for a child to be caries-free. To achieve this
goal, dentists, physicians, nurses and community organiza-
tions should work together.”® Almost all of the children
aged one year old have a physical visit for vaccination, so
the dental profession should incorporate oral screening,
hands-on toothbrushing practice, dental health education
and counseling to medical health care sessions. In addition,
the village health volunteers should facilitate the home
dental care for mothers and caregivers of the preschool
children in their villages.

The oral health programs in child development
centers should be set up to improve the oral health of
the preschoolers. Programs should be launched to help
children and their caregivers establish good oral health
care and proper eating habits. The dental health professions
should organize the oral health activities including dental
screening, fluoride varnish application, referral of the child
with cavitation for dental treatment and dental education
for caregivers. Each child development center should
provide post-lunch toothbrushing with fluoride toothpaste
and control the frequency of snacking.

Moreover, the vertical transmission of cariogenic
pathogens from mothers to their children is well established.”
So, health promotion during pregnancy can lead to long-
term improvement of their child’s oral health.”**" High
school students who expect to be parents should have
good oral health and dental literacy. To achieve this goal,
dental education, oral health promotion and dental services
should be organized in high schools before students drop

out. To achieve 50 % caries free in the next generation,

the expected parents should be able to maintain good
oral health and have dental knowledge (selfcare plus
neonatal health care). Timely delivery of educational
information and dental services play the important factors

for cost-effectiveness programs.

Conclusions

Dental caries is a significant public health problem
among Doi Tung Hill Tribe preschool children. Eight out of
10 preschoolers suffered from this preventable disease.
The caries experience (dmft) was associated with oral hygiene
and dental visit experience. To improve oral health, dental
education and preventive programs should be integrated
into general health services, child development center
activities and community social workforce activities. In
addition, oral health education in the school curriculum
should play an important role for good oral health and
attitude.
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Dental Caries Status and High Caries Risk Predictor of Schoolchildren in Private
Islamic Religious Schools in Ruso District, Narathiwat Province
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Abstract

The objectives of this study were to investigate dental caries status and high caries risk predictor of 7-grade
secondary schoolchildren. This cross-sectional analytical study involved a sample of 190 schoolchildren. School
random sampling was used to recruit children from private Islamic religious schools in Ruso district. Modified oral
examination form and oral health behavior questionnaire from World Health Organization and previous study were
used for data collection. The chi-square and logistic regression were analyzed to investigate high caries risk predictor.
The results found that dental caries prevalence was 89.5 % given the DMFT of 3.69 + 2.82, and decayed tooth was
the main component. The children reported that they frequently brushed their teeth at least twice a day 83.7 %.

They also cleaned their teeth before every prayer. They consumed sugary food between meals 70.5 %. Almost of
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them visited the dentist during the last one year and dental check-up was the most common reason for the dental
attendance, and scaling was the most common received treatment. Data analysis showed a statistically significant
association between the high caries status with none of oral cleanliness before Zuhr prayer (OR: 2.45; 95% Cl: 1.21-4.99)
and none of appointment for dental treatment (OR: 0.46; 95% Cl: 0.23-0.92). In conclusion, schoolchildren in private
Istamic religious schools in Ruso district had high caries prevalence and severity. Oral cleanliness before Zuhr prayer

was the strongest risk predictor of high caries status, followed by attending every appointment for dental treatment.

Key words: Schoolchildren, Oral health behavior, Dental caries, Private Islamic religious school
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Table 1 Dental caries status of the samples (n = 190)

Dental caries status n % X +SD
DT 147 7.4 2524252
MT 52 27.4 0.39 +0.75
FT 0 0.0 0.00 + 0.00
DMFT 170 89.5 3.69 +2.82
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Table 2 Association between factors and high caries status (n = 190)

Dental caries status

Factors n % DMFT<2 DMFT>2 p-value
(n=75) n (%) (n=115) n (%)

Socio - demographic characteristics

gender
Male 79 41.6 32(42.7) 47(40.9) 0.806
Female 111 58.4 43(57.3) 68(59.1)

Oral cleanliness habits

Frequency of tooth brushing per week
Not every day 43 22.8 17(23.0) 26(22.6) 0.954
Every day 146 77.2 57(77.0) 89(77.4)

Frequency of tooth brushing per day
< 2 times 31 16.3 11(14.7) 20(17.4) 0.691
> 2 times 159 83.7 64(85.3) 95(82.6)

Oral cleanliness before prayer*
Fajr 177 93.7 68(91.9) 109(94.8) 0.543
Zuhr 134 72.4 46(63.9) 88(77.9) 0.038**

Tokanee 2021 7



M1599 2 AU TeItladeivanzlsaituggs (nqusaeens 190 Au) (se)

Table 2 Association between factors and high caries status (n = 190) (cont.)

Dental caries status

Factors n % DMFT<2 DMFT>2 p-value
(n=75) n (%) (n=115) n (%)

Asr 125 67.6 43(59.7) 82(72.6) 0.069
Maghrib 142 78.0 52(74.3) 90(80.4) 0.336
Isha 130 69.5 50(68.5) 80(70.2) 0.807

Tooth brushing technique*
Horizontal scrub 134 70.5 55(73.3) 79(68.7) 0.493
Modified Bass 79 41.6 34(45.3) 45(39.1) 0.396
Vertical 87 45.8 33(44.0) 54(47.0) 0.689
Bass 76 40.0 30(40.0) 46(40.0) 1.000

Rinse after tooth brushing
< 2 times 115 61.8 42(57.5) 73(64.6) 0.333
> 2 times 71 38.2 31(42.5) 40(35.4)

Dental floss
No 169 88.9 66(88.0) 103(89.6) 0.737
Yes 21 11.1 9(12.0) 12(10.4)

Mouthwash
No 158 83.2 64(85.3) 94(81.7) 0.518
Yes 32 16.8 11(14.7) 21(18.3)

Dietary habits

Meals
< 3 meals 34 18.1 13(17.3) 21(18.6) 0.827
> 3 meals 154 81.9 62(82.7) 92(81.4)

Sugary food between meals*
Breakfast and lunch 134 70.5 56(74.7) 78(67.8) 0.312
Lunch and dinner 119 62.6 49(65.3) 70(60.9) 0.534
Dinner and before bedtime 69 36.3 34(45.3) 35(30.4) 0.037%*

Frequency of candy intake
0-2 days per week 140 737 56(74.7) 84(73.0) 0.804
3-7 days per week 50 26.3 19(25.3) 31(27.0)

Frequency of snack intake
0-2 days per week 60 31.6 19(25.3) 41(35.7) 0.135
3-7 days per week 130 68.4 56(74.7) 74(64.3)

Frequency of sugary drinking intake
0-2 days per week 74 38.9 30(40.0) 44(38.3) 0.810
3-7 days per week 116 61.1 45(60.0) 71(61.7)

Dental attendance

Time of the last dental attendance
< 6 months 111 58.7 33(44.0) 45(39.5) 0.536
> 6 months 78 41.3 42(56.0) 69(60.5)

Reason for the last dental attendance*
Dental check-up 94 49.5 37(49.3) 57(49.6) 0.975
Dental symptoms a2 221 12(16.0) 30(26.1) 0.101
Dental treatment 36 18.9 10(13.3) 26(22.6) 0.111
Appointment for dental treatment 64 33.7 32(42.7) 32(27.8) 0.034**

Received treatment for the last attendance*
Tooth extraction 66 34.7 23(30.7) 43(37.4) 0.341
Scaling 115 60.5 49(65.3) 66(57.4) 0.274
Sealant 8 4.2 3(4.0) 5(4.3) 1.000
Topical fluoride 7 3.7 4(5.3) 3(2.6) 0.437

*The respondents can choose more than one answer **Chi-square test significant
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Table 3 Association between factors and high caries status according to logistic regression (n = 190)

Dental caries status

Factors DMFT<2 DMFT>2 Crude OR Adj OR p-value
= 95% Cl 95% Cl
N (%) N (%)
Oral cleanliness before Zuhr prayer
No 26 (36.1) 25 (22.1) 1.99 2.45 0.013
1.03-3.83 1.21-4.99
Yes 46 (63.9) 88 (77.9) 1.00 1.00
Sugary food intake between dinner and before bedtime
No 41 (54.7) 80 (69.6) 0.53 0.63 0.156
0.29-0.97 0.33-1.20
Yes 34 (45.3) 35 (30.4) 1.00 1.00
Appointment for dental treatment
No 43 (57.3) 83 (72.2) 0.52 0.46 0.027
0.28-0.96 0.23-0.92
Yes 32(42.7) 32(27.8) 1.00 1.00
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