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» Categories of the Articles «

1. Review Articles: a comprehensive article with
technical knowledge collected from journals and/or
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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
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appropriate experimental design and statistical analysis in
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» Manuscript Submission «
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corresponding author is once required for the article’s sub-
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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-
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file formats and resolution of image will be mentioned in
8. of manuscript preparation section.
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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
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» Manuscript Preparation «

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

2. For Thai article, use font of TH Sarabun New Style
size 14 in a standard A4 paper (21.2 x 29.7 cm) with 2.5 cm
margin on a four sides. The manuscript should be typewritten
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abstract. All reference must be in English. For the article
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(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).
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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
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are given in table below.

Numbers, letters and symbols must be clear and
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as necessary. During the submission process, all photos
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the manuscript is accepted, an author may be requested
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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.wima.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 studly.
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 concermed 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

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

- Institutional authors
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- No author
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- Authors being writers
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- Authors being both writer and editor

Norman IJ, Redfern SJ, editors. Mental health care
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- Books with authors for each separate chapter

- Books with authors for each separate chapter
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- Institutional authors

International Organization for Standardization.
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Samples of references from academic conferences

- Conference proceedings
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online open access and double-blind peer review journal
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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
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102(6) [cited 2002 Aug 12] Available from: http://nursingworld.
org/AJN/2002/june/WaWatch.htmArticle
Samples of references from patents/petty patents

- Patent

Pagedas AC, inventor; Ancel Surgical R&D Inc,,
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- 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)
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Abstract

Guideline on caries risk assessment is organized by age group; < 3, 3-< 6, 6 - 12 and > 12 years. The risk
assessment is considered from health status, oral examination and factors that related to dental caries by weighted
scoring system. The weighted scores of the factors are set according to the strength of association with caries. For children
aged < 12 years old, the risk levels are classified as low, high and very high, whereas risk levels for > 12 years old are
low, moderate and high. The management of caries risk is based on the risk level and age groups. The caries risk

management includes 1) home care; healthy life style, plaque control and home use of fluoride. 2) professional care;

risk factor modification, professionally applied fluoride, sealant, cavity management and recall.

Keywords: Risk Assessment, Risk Management, Risk Factors, Dental Caries, Risk Level
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Usznoumsniansannsdnnisseslsafiug Inensuseiiui
msutsseneidu 2 9asfe tlawni 18 T uaw Mo 18 Tl
wuilissuludnelisusunnngueny udidesanidinlu
wiaznduengiitiadeidesdensiiniiugiidauaniziangas
Aunnsnafu msliuuulssiiuiniunnnguetegyliilonia
\AnAnueaaedeulunsUssiiunnadesiensiiniiusly
usiazngueTgligs uasiinadomsdnnsanuides Fathuuuam
mMeUszliunnuidsadensiiniiuy w.a. 2566 Sautauamig
msUssdiurnuidesionaifafturmataseny saiiinsuFuls

inausinIsUssdiu iielinsUssduisiuganndu aunsated
Hafoidesiiusudeuldvosihelunduogiu (modifiable
risk factor) 11 lUgnsdans ileanmnundes uaznsifnlse
(management of risk) wagldRamun1sUdsuuUasundesls
(monitoring of changes) Iemaudatu

wmamsUssifiumudesiensiiniumuiady
4 nduong et shnd1 37,39 - <67, 6- 12V war 01y > 129
Tnelutsenginng 39 anansalivhunelsald dausitousiuty
waglinuing yaannsymensunndilaldvunumndannsaldls
nMswauuUUssdiuanudEssdensiaiiugluin < 129
sudunaidu 2 tunauvdn dell

1. Mefumniadeiiimdng udesy indhduiudiu
nsiflugvaivFeillsaituniidnuilunduuszannadiniilu
UszmAlnewaiaUszime tagtuduiiveniuulagilud
Uszaunsalituy \udvhuneanudessiuyanaiinian’
Tuvnziitadetgmavamusadneralalomviunedia uiidu
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Uaduddgynelvianusoduunilienguiioaninlilasunis
ATy Lﬁmmﬂmﬂﬁiﬁﬂu@uﬁu ASSUNISSNYINIIUANTTY
pgnUaoAiEITENIINTY
2. Mstdenislunisihtadeflaunldlunisuseidiy
AULEE IINNTTIVTIVENGIUAUETNYUINSANYIT
NAADUNAUDINITITIUNAATNVDILUUU T UBLARS 9
TogwuuUseiiuwiassininotmaeuinlglunisusediuay
a | ) a ¥ vaa a |
deauaneinafiuly wuuUsedunliisssynnundsainnsg
° A ! ' a ] a &
mneuneglunauanudsslagsan Titeduauideiy
(determine by the highest risk category) iU WuuUsELiU
AMULELIUDY ADA (American Dental Association)? Falal
WuhinInTaasuANgnaeeINsldnumnain lagly
= | P a A Ay | |
nsenwaaamIguiieukuuUssiiunldegunsangnuin
MsUseiiy Ay Algorithm-based programs fia Cariogram
war NM5UsTEUN TR lUlAg RSN UIULAL SEAUVDY
Yadeides (@e Urunans w3ee) anuaunansiiindiug lawn
CAMBRA (Caries Management by Risk Assessment)** 1
HaUsTiluAEgINsafiuruiugInI nsUssdung i
mnaueglutosszaulauniign (preponderances) Wy Luu
Usziliuuad AAPD (American Academy of Pediatric Dentistry)®
yananil Tl A.A. 2021 Featherstone wazmnizlakugin
CAMBRA 7lewaintaulunisuseiliukazinausnisigssuy
PR P2 o a5 v
Azwuuiateliiglumsasuseiuaubes’ Gaennnes
ﬁ'ULLu’JmﬁUﬁzLﬁwumLL‘U‘UUizLﬁuﬁﬁwmﬁ’m%mﬁﬂimmq
AN 3 Y7

vy
o =

sk UUUsEiuasel Salevdanlonisiansan
NnuLerAMuEAYYestade diuszuunsiinzLuuLie
Taldaudne TnemnuatinntlnALLULAIUSEAUANUAURUS
U d‘ 1 U 1 v 1 =
fuanudesvesdaztade Taglunduenaesndt 3 U uay
| = o ' A va & Y v
nauey 3 S 6 U ladinsneaeuilesdiuaindeyalunis
Wedsenaumsivuannd dnlunguens 6 Y8s 12 U 18
WninausivesdnasinguerguduwuIn1esaniunIsiinnsan
{Uhwauud (hypothetical patients) lnenisimunalvgUae
anuAtiosdUszneuvesladuidosiuudn 9 udguaazud
< a ) v P ) < ¢
Wuenugessyauls Iaenndssiuanuiuainydsyaunisal
oiTeIey Tunsganumangauveunaeihulosdu’

v a a ) o 1

winnsUssdiupnudedduseduynnaonadalyl
AMiug oAU IEgeNntn witinauludansieus
anunsatglvinisvenginszuiunsiialsauinniinissnw
winzseelsa’ Inevilvueuiutadeniiuaudes dlug

o a PR} a X o | )
MsUsuldsuinanlaniainlsa wazusrtadewdsesiuiu
Isalifnseduls srusriglunsRINTNANNAVRINITNTID
whsedalsa nsiienignisuas Tany s iz aueIe
a a | a I | a

wuulssdiuenudesienainiiuglubnengliiu
12 Y uanslupsan 1-3 Tngnisuueszauadnudeiiugag
RITUIPUALLUUTINA T

0 - 2 AU = L8R D Tuwdldunaglid
sy S1alngAnTsun1siuems LagNIRLARIINa DA

| A ' | =

F99UNTRNBE 1AL

3 -5 AZUU = LE89a9 nunena Tunlduadmagiie
Wiy Tuszezinan 6 weu

a o A v a

> 6 AYWUY = FB9gann viuneda Suliigennioy

dnitulval luszenan 6 wew uazillonainihulviivatesu
LY a a 1 a il‘zl":l

nsawuuUsTEiuaudssdanisiiaiulugniions
>129

AMSUNTIAILILUUUTETIUANULEDS LTURBUNaN
Tunswanuuuyszdiu Tnamgeiunisisuiwuuysyiuly
winengladiiu 12 Y el

[ a

1. nseumdadeLdgaiinangrudausedngan

o o fw a A A PP B |

duiusiunsilitulval viseillsaiiun NEnwlunguUsseng
ey > 12 U visludsumnelveuagsitasene lnewuin Jade
AN UAN T gUA MV Sy A Waz 1R gesUIn

10-13

= a a Yo -y A o § v
HUTEaNT N NARSY ﬂ']ﬁiﬁiUﬁnﬁﬁaﬂq'ﬂgWNNawrﬂﬁﬂﬂqﬁiﬁa

14-18

¥99U1a78anas fnwagnendinfinsianulugeslin

Tngianeitugluszezanany (active caries) Msagydeiluvse

19-23 24,25

Uﬂﬁmzﬁmﬁmmﬂﬁuq ANuRAUNRYRIRITY JUT 19y

o A ' ° | 26,27
LLaz’Jﬁﬁ!yjimx’Wum:LINaﬁlaﬂﬁﬂ’lﬂﬂ]’mﬂaﬁaﬂﬂ‘?jaﬂﬂﬂﬂ

28,29

ASERIIANUTRERS? waranyuEN19IAATLNYDAULAY

30-32

& oA al' v o2 = v 1
LUBLYRRBUN LLﬁ@\ﬂWL‘Vluﬂ\iaqﬂqiﬂqﬂLL‘Vi\T?ULLiQ FIUYN

Peddu 9 s aiuiiauduiuvesiaselsaisng
Y

)33—35

1,000 aulududiu (ppm)™ > MssulsenIueImITing 13

o
& 36-41

4 A dad & i =
LATBNAUNUUINIAUDNUBDBIUITUDYAI LLagﬂ’]ﬂ,aLﬂiﬂﬁ‘Na
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Tugesln sufslufsnisvdafouiunazaenla > 1Qu
UadudAgyiitinuduiusiunmsiaituglng vislinuin Jade
aa o |

napdtininsanulugesin lnawnisiluglussezanay
UNNIFITUIST LaENT5SUUTENIUeImNTINe YiSoLA30nNNil
K & A a 2 o o = i
WmauanileawnIniinudeas \Jusvhuganndesonts
AW o & Aa S usL ° I{j o 45,46
WaflugseAuyapaniiminlunsvineanitadesu o

2. matden3slunisihladedssunltlunisuszidiy
ANudssansiafiulunguussvInsisieny > 12 Y an
N3TUTIMENFIUBIUEINYr0IsEAnE AL uUUseiliy
ANudsaniinsldludagdu wu wuudsediuves ADA"
Cariogram® uaz CAMBRA® wunanguwiednulueiy
TaiiAiu 12 U fsliu nsiauiwuuysziiunnuidsssonisiin
usflugntiony >12 Y wenanavuiuladeidesnuvangiu
a Y v & o Y o o a da
Bauszandlilulagiuud daiiauonisussdiuniinnsan
MITULazANEAYUIUaT B UTT VLN IR AT LU
(simplified algorithm) tielvidenAdasiugULuUTeUUUTHIY
M uMTReensadeuaugnaeansiiunaiin
Tilanuuwiugh Inelinsdnauenzuuudiniuladons q uay

) . v a ' <

06 (cut-off point) lunstimnandes lngsuanuinives
TUNNERReaymeTNsiansaniheausd (hypothetical
patients) antulaviuunesudannseiindmelusunsy
Google Sheet iipdssanuuusziliuliveanuaniiunay
UBDEUDUULAINDINTEVIUAUNNGUN NGB 9 Laelu
TUsunsuilinsAnnadlinudssmuinninaziuusnlulf
= o 3 ~ = a o i v aa
Faiununygaunsailsuiisunan1susziiugingnd Auls
Uszidluluuinnssyanudesainn1sa i Aneuiieglungy
audedlagegn lifiesduaiudesiu (determined by the
highest risk category) uaglvinuiiuainussauniseliy gihe
AusnaTiinEssluszaule wasdalaueuuy AuTewelaly

MUATNEINIEVRINTHUUUYIETY Vs sTIuTndeya 1a
thiiiesgiiteuudsanuuUssiiu TagsiathiBmsiazan
wazdrgsonsianudle wagn s g Wilevn lunaaeu
UsravBnmluddudaly uuuussidiuamndesienisiiniiusy
Tugifiony > 12 U wanslunad 4 Tnemsudsseiuny
Lﬁaqﬁu@%ﬁmimmmzLLuuﬁquﬁqf‘j

0- 1 Azhuy = Heain e Suunlihmegld
sl S18alngAnTsun1siue s LagNIRLARIINE DA
Fesuniiied1sreiiles

2 - 5 Azuuy = @esUiunans mneds unliy
Ununanaitagifniluglvl lussezina 6 e

> 6 AzUuL = (ABsgs vanefa Tunliugsiiaziin
urilval Tusgeznm 6 wiau wazillonaiafluvdvaneiu
msinanisanudssranisiiniluraussiuaudes
(Caries Risk Management by Risk Level)

msdnmsenudesienaifnilugnuseiuaides
wadureguedumsussiiuauidesituy lnons
Jansudadu msquaiithy (home care) waznisqualng
vuayAans (professional care) ludumsguaiiiupseunay
8938 Ingun g (healthy lifestyle) N15AIUANASIURAUYSE
\ana (mechanical plaque control) Mslilgeslsadmsu
147t (home-use fluoride) drunisgualassiumynaing
FuA msusuasutladeides (isk factor modification)
nsligeslsafililaeviunyaains (professionally applied
fluoride) M3lATRUNANTBINY (sealant) N13IANTTTIUY
(cavity management) 51U 9| A NMINEUNINTIA (recall)
auamvesin Msdanisanudssdensifaiiugmuszdu
A uandlumnei 5 - 8
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M15197 1 MmsUszidupaiudessiontsiniiug Tudn < 3 T dmsuyeainsarsisagy

Table 1 Caries risk assessment for children < 3 years old (for Health care provider)

Uady AZLUY
19 laile
dauil 1 - aanazgunIw
- flnm hldmshenuaveadesuniissdnsnimanas viethaedon ™" 1 0
dauil 2 - MInTINTasUIn
- nuasUAUYIITTUlATauU natuntuu 0% 3 0
- wuiluy seelsaflugv1Iyu (white spot lesions) uuiaiadiauiiu"#56>7 3 0
wionuitumdug™™>
daufl 3 - dadedu 9
- wssitulngldendilunauvigealsa (Faust 1,000 ppm F Ful4) viedslalfiituiu
othatlan 2 ady/133560 0 1
- geusvieindosiuiidsamuainyinuu et s 1 0

49,50,52,63-65

] o 9w ' o = ~ =
- AAUNITUINNITUDU ‘Vﬁ'eﬂﬂﬂ’ﬁ@ﬂ‘ﬂllﬂa@MUBUWa\T@WQ 12 U 13081y < 12 19U

1 0

- SulsEmueIy/ YUl / nseshuiliiisausniionns” > 2 ATy eS0T 1 0

- fuananiilumdug vieldsunisosuiluilesainituglugag 6 Weuiiiuan ™™ 1 0
VAEING): * amghidasnisnisquairy JlsaUsedea darwunnsemnsnmensoaddye nseldsunaine

* gieiilsan3alasueniduaandnsnisinavesiiany
*** yoniloa s wneds viamemsiondn wnndi 30 uri
% 9InMSENYsE I
INaUaasEAUAIIA UM NAZUUT N
0- 2 meuuy = 1Fash unede Juualiuioslaidituglml §189dwginssunisAueImIs uaznIsquanduazoInvasiniifesusatios
3- 5 AU = [@eege nanede Tuwaliugeioziniuglmi Tussesia) 6 Fou
> 6 AzuLY = (Feaganin waned duwaliugeuiniiosie Wuylna Tusseziar 6 i@ou uazilonaiaiuylmimaredu
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M50 2 n19Uszidunaudessenisiiaituy Tudn 3 - < 6 T dmsuiunyerains

Table 2 Caries risk assessment for 3 - < 6 years old (for Dental provider)

Uady AZUUY
1o laily

duil 1 - an1ggunw

- 103" vilinsheanuazendesuiniuseaninimanas viseuaneey " 1 0
| s o
d7uil 2 - mIsnavesinuasnned

- wupsugAUVRENUlATau 3 0

- nuseglsaflunrIYuTTEEaNaULRIAERUTY (Active white spot lesions) 3 0

wionuiurdugnionuitunainamied ™

dudl 3 - Uadedu 9

- wssitulpgldendftunaungeslsa Saust 1,000 ppm F 3uly eeetios 2 ade/fus>3560 0 1

- Selaidnaaaun®to® 1 0

- AAUUTENINNTUIUY S 1 0

- SUUsEINUING/ YUl / LdeuTiTinatauaniieaims ™ > 2 ady/SusB 0T 1 0

- Tldw3esdiolutosiin’ 1 0

- fividerioaiiitug 4 vidolififitfos
1 0

VEUN: * n77317m”adf77m7ignmfv‘mw {lsausea1da dnauunnsesnes nmevsoanty) wiolasurnaning)

** gihenidlsavelasueiduaansnsinsivavesiiate
** yaniloe s viIgas ¥eaneImIsienan unnii 30 ui
X 9INMITINYTE I
NAUIUUITLAUAIINTLINUNAINAZUULTIN
0 - 2 Azuuy = 170991 31909 duualduiiog lidituglval r6adwgAnssunisAueInis uaznisguaniuayeInvesUinigoeseides
3 - 5 Azuu = (§esga vaneds JuualdugeiiaziiniueIna luszezia) 6 ihoy
) = A P X a s =~ P a h >
> 6 AzUuY = LF89geunn vaedy duudldugenniivsinaWuglna luszeziia 6 Wiou uazllonaine ituylnavaigsiu
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M151971 3 nsUssdupudessenInantiuy luwin 6 - 12 T dmsuriuaypaing

Table 3 Caries risk assessment for 6 - 12 years old (for Dental provider)

{Jady AZUUY
1o 1oiTod

dauil 1 - anzgunm

- fame hlinnsvhenuazendesniiussavaainanas wiethanetes” 1 0
daufl 2 - nMsasravesUInuaznIned

- wuseslsaflurvnyusrezanatnuuiiadauily (Active white spot lesions) 3 0

wionuitumdugndenuanangd™ 2"
- NUATIURAUVEET TR 1 0
- wuAuRRUNAYBIlATIAS 192 1 0

daudi 3 - Jadedu 9

£

- Suussmuens/ Ul / wesruiiitmaueniiooims” > 2 ave/fusesoss o 2 0
- Tdindostielugesn’™" 2 0
- wissilulegldendilunaurgoalsd faust 1,000 ppm F 2l eehetien 2 ady/ 560 0 1
- AvSevfosilun ™™ violsififitos
1 0
wangg:  * niidesnismsguaniay dlsaysedis dnaimunwsemnesnieniesitya weldsunanine

* feiillsamioldsueiluaansnzinislavesiiate

*» yenilooms waneds vinnmemsilondn unndt 30 wiil

0 9INNI13TNUsE IR
USSR U TSI
0- 2 psuny = (Feen) vuneds Juualduieslaiditulni §180dnginssunisiuerms uaznisguanaiuazeindosiniinaeuaailos
3- 5 peuuu = 1Feage mneds duvaliugeitasaitugTus lussesioa 6 iou

> 6 AzUuY = (F89geutn vanede duualduganniagiiniluglus Tusseziiar 6 ey uasiloniaiiniuglvaivaledu
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A157991 4 N3UsHdumIEEIIaNIsAATIuE (Caries risk assessment) lughidleng > 12 Uahmsuriunyaains

Table 4 Caries risk assessment for > 12 years old (for Dental provider)

{Jady AZLUY
T 1aiTo
dauil 1 - an1zgunIw
- flanuunnsesiiilinnsenuazengecin fussavsnwanas®ls 2 0
~Fsugmeinmeditinavldnnsinaveshansana <1 1 0
daufl 2 - nsnsavvasUInuazAwied
- wuﬁu@swzqﬂmmmmﬂugﬁaﬁLfﬂug (Active cavitated or non-cavitated lesion) 6 0
visenuRugIINA NS =
- Simsgydeiiuvieysuzity osnilunnely 36 ey fikiuin 2 2 0
- wurnaRsUnRvesiaflugUs iy viausesiiudn e Tanysueilufiinase 1 0
MIvmNgEzeIn?-2
- niluweie?? 1 0
- UINUIAITUUTEO32™ 6 0
daufl 3 - Jadedu 9
- wlssilulngldenditunaungealsd et 1,000 ppr F uld eghation 2 aSy/fuss 0 2
- Sudsymuemsnavdelelespuiitthaaueniiooms 4 1 eds) (1 ady)
q 1 0
ldwesfioluteshnrdeiluiion iafnuiundoneals) 2 1 0

wewmg  * n13dlsause T2 Fausanesed ansiawin dpamunnseanesimensedanle iilinsiniuazein vesndussaninimanas
st salipualumunsoroernimazinsennld

* dagilisuenidnaandnsinisinavoniiare Idun nguernareisaa uaze13miay (antidepressants) 15 &1Wgoandiiu
(Fluoxetine), twosn 5181 (Sertraline), o2 3UIn&u (Amitriptyline), wasn3ulnau (Nortriptyline), lotauw1Tu (Olanzapine), Iaaw1Tu
(Clozapine) ngug1snwinudulaings vou grunvlania (Captopril), Iaafli (Clonidine), wuiiala (Methyldopa) ngue i
(antihistamines) 19U g749% 394 (Cetirizine), paoiW 514U (Chlorpheniramine), l9lUsiguniau (Cyproheptadine), lainulansidu
(Diphenhydramine), lensend exidnsulnau du (Hydroxy Amitriptyline zine) nq’z/amawna”mﬁ’éﬁé@n7517U@7“3°yadf7mw7w7ﬂmw 19 g199n
F0lnidu (Oxybutynin), Inanlsiu (Tolterodine) UazesnyInsiuai 19y g1alalat (Levodopa), msUlath (Carbidopa) tifusi
{ineitinmsfedamailinsinaveaimeanas wu ngueamisszuugiduiu wu Tsaleun$u (Sogren’s Syndrome), lsausiiaates (Systemic
Lupus Erythematosus; SLE), Tiﬂﬁaa”mﬂvgﬂ'mas/ﬁf (Rheumatoid arthritis) IsAiu1n31u 1salasey 3@76}‘14”78 Ziﬂﬁﬁ}ﬁfya 1 Lavled (Human
Immunodeficiency Virus; HIV, lsalasasueniaud (Hepatitis-C virus) Isaiuuds msaresidsnwineisousnaiseeiuasaine

wox s gzaniu Uiy ity Tnednvasssosrgnanil tuguuadovitdiovyusy ereildyuyrviawmdos Sarfuiin

vauIeIKUATIVIAUNSE seeranauiilTuguusnituldnvaragusy 1Ty or9ddmaasmsothmasou uaslusiusosng naruidusd

Snwvasbulwse oy dnrsavauveausunsiugdunsd ereglutumdouitunioidoiuily

s ks Ussiiiulagld CODS (clinical oral dryness score) Ingiidnuauslusastnina iloghatios 7 dnwasy 1dun 1) nszan
adawdtondruuri 2) nsvandndu 3) harentunessuadn 4) liihareasauiiuuin 5) gaideguuuau 6) idendeuusdluamuninie
Sousiy 7) ouonludesmtusiuamlneawismaiugin 8) duluseunsodsosusn 9) Fituyssesgnanmatilsenunluszes e 6 oy u3o
seenpoituoghaos 2 seelsn 10) Gnsrvemnsimeiuunlneluusuligiuien
inasaiasE AU AL UNmINAZULT I
0- 1 Az = Fows) e Sualiieslsifitunlmi S16mganssunisiueIms uasnisquanduazeInvestinifaemotlos
2- 5 pzuu = [@Feahunan wanede fuwalianunareiosAaiuglmi Tusseziia) 6 1oy

> 6 Az = (F8age vangds duualiigeivsiiniiuglval lusveziag 6 heu uasillomaunaiuylmivargn
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Abstract

This study investigates the association between the underlying determinants for obtaining fake braces among
adolescents in Bangkok. The study design was case-controlled. Participants included 45 cases of adolescents who
obtained fake braces and 336 controls who obtained professional braces. They were sampled from 12- to 18-year-old
students who had experiences of orthodontic braces or fake braces. Independent variables like socioeconomic status,
information support, subjective norm, knowledge, and attitude were assessed by a self-administered questionnaire.
The univariate analyses were performed using chi-square tests and Kolmogorov-Smirnov tests to compare differences
between groups then logistic regression was used to identify the influential factors. We found that the fake braces group
was mostly of younger adolescents (93.3%). Information from friends, the influence of friends and famous persons,
lack of knowledge, and lower socioeconomic status had statistically significant associations with fake braces obtaining
(P < 0.05). As opposed to the professional braces group, most of the adolescents who obtained fake braces did not
expect good tooth alignment results (P < 0.001). Their attitudes about the social class symbol of braces also were
discordant with the professional braces group (P = 0.002). The logistic regression model showed the fake braces group
tended to be younger (OR = 0.17; 95% Cl: 0.002-0.112). They also tended to get braces information from friends
(OR = 14.83; 95% Cl: 3.44-63.91), ignore tooth alignment results (OR = 0.13; 95% Cl: 0.05-0.31), accept braces as a social
class symbol (OR = 2.20; 95% Cl: 1.04-4.64), and have a lower knowledge score (OR = 0.70; 95% Cl: 0.50-0.98). In
conclusion, this study proved that peer influence, the expectation of esthetic results, social ladder, and knowledge
among younger adolescents had strong associations with the type of braces obtained. The measures to alleviate

the fake braces situation should be determined to include these significant factors.

Keywords : Adolescent, Fake braces, Orthodontic appliances

Received Date: Mar 1, 2023 Revised Date: May 8, 2023 Accepted Date: Jul 28, 2023
doi: 10.14456/jdat.2023.25

Correspondence to :
Saris Piyasuntorn, Department of Orthodontics, Faculty of Dentistry, Chulalongkorn University, 34 Henri Dunant Road, Pathumwan,
Bangkok 10330 Thailand. Tel: 02-2188951 Email: knab9468@gmail.com

250 J DENT ASSOC THAI'VOL.73 NO.4 OCTOBER - DECEMBER 2023



Introduction

Fake braces (FBs), or fashion braces, refer to
apparatuses that imitate the appearance of orthodontic
appliances, but they do not treat malocclusion.! The
appearances of FBs are offered in a variety of forms but
all of them will present the colorful elastomeric ring or
bracket on the anterior teeth. FBs can be beads wired
on anterior teeth, brackets attached on teeth like real
fixed orthodontic appliances, removable plates with
brackets on a labial wire, or brackets ligated on a wire
with retentive arms on posterior teeth. Unlike orthodontic
appliances, FBs are sold over the counter or online without
certificated dental care, and they can be fitted by a non-
dentist provider using unapproved material or by the
wearer themselves without a plan of removal.

In recent years, the orthodontic perceived need
has increased among adolescents while the sources of
orthodontic services are limited. These result in excess
unmet demands for braces which somehow are satisfied
by FBs. FBs have become popular among adolescents in
Southeast Asian countries e.g. Thailand, Indonesia, and
Malaysia.” Many adolescents wear braces as a fashion
statement. In Thailand, adolescents seek orthodontic
treatment not only to correct malocclusion, but they also
want to wear braces like others and for fashion reasons.’
FBs with multicolored rubber bands are worn like an
ornament matching the costume.” The cost of FBs also
is only $45 - $100 which is about 35 times cheaper than
the orthodontic treatment course.>® Hence, the affordability
of FBs makes them more advantageous than real braces.
In addition, braces can be used as a social class symbol
because of the connotation of high social class. The high
cost and inadequate accessibility of orthodontic braces
give braces a luxury value, and some adolescents may
wear braces or FBs to feel that value.'

Although FBs are prevalent in adolescents, the
safety of their material and fitting procedures are still
questionable. Authorities claim that FBs material may

contaminate with hazardous heavy metals, and they can

compromise a health status such as malocclusion, dental
caries, gingival inflammation, soft tissue ulceration, and
life-threatening infection.”® In Thailand, there have been
many attempts to solve the FBs situation. For example,
the Consumer Protection Board has issued a prohibition
on the sales of FBs materials as well as punishments for
violations. The Food and Drug Administration (FDA) has
alsoissued a regulation to control the import, production,
and sale of braces materials. In the same way, the risk of
wearing FBs has been campaigned by many health sectors.
Nevertheless, these measures are still questionable
regarding their success and require adequate evidence
for greater impact.

To understand the mechanism of causes and
health outcomes of FBs obtained, the social determinants
of oral health model were applied to our conceptual
framework.” The model highlighted the effect on health of the
social conditions and environments in which people are
born, raised, live, work and age. The social, political, economic
and environmental factors, the causes of the causes, as
the key etiological factors bring about socioeconomic
position. These structural determinants consequently
patterned the more proximal factors on health through
intermediary determinants. The intermediary determinants
were mainly categorized to material circumstances (e.g.
housing, neighborhood quality), psychosocial circumstances
(e.g. social support) and behavioral/biological factors
(e.g. health compromising behavior, FBs use). Finally, the
intermediary determinants shaped health outcomes and
in turn they could “feed back” to affect the functioning
of social, economic and political mechanisms.

Recently, several studies in Thailand have
attempted to describe the causes of FBs wearing among
adolescents. Determinants such as fashion and high social
class statements, feelings of self-confidence and attrac-
tiveness, affordability, more available access, peer pressure
and lack of knowledge of the danger of FBs were reported

to be contributing factors of FBs obtaining.”® These deter-
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minants could affect adolescent to use FBs or professional
orthodontic services. However, most of them were inter-
mediary determinants which could be patterned by broader
proximal factors, such as socioeconomic status, gender
and education. Therefore, our study included broader
proximal factors to reveal association to FBs obtaining.

Furthermore, there has been no analytical study
to confirm the strong association between determinants
and FBs obtaining. Profound implications of the association
were needed to alleviate the FBs situation. This study
aimed to describe underlying determinants reported from
previous anecdotal evidence to have the association with
FBs obtained among adolescents in Bangkok.
Participants and methods

This study was a case-control design. The cases
were participants who had obtained fake braces, whereas
the controls were those who had obtained professional
braces (PBs). The participants were classified into case
and control by the manner of appliances and data from
questionnaires. The sample size calculation was based on
formula testing difference in proportions for a case-control
study which the following parameters were used: Odd
ratio for FBs considered to be 0.13 (based on our pilot studly);
sensitivity 95% (L level = 0.05) and power 80%. The
sample size was estimated to be 36 for each group. With
10% topped up, 39 participants per group were required.

Public secondary schools around well-known
areas of FBs providers in Bangkok i.e. Bangkapi (Tawanna
flea market), Talingchan (Southern Bus Terminal flea market),
Don Mueang, and Huai Kwang were surveyed to participate
in this study and facilitate sampling of the cases. Six schools
agreed to participate in this study. The informed consent
forms were obtained from the principals of the schools who
represented the guardians of the students for participation.
Thai students aged 12 — 18 years old were recruited and
identified for their type of braces or history of braces
obtaining. Only students who were wearing PBs/FBs or
had removed them for not more than 12 months were
included in the study. The study protocol was approved
by the Human Research Ethics Committee of the Faculty
of Dentistry, Chulalongkorn University (HREC-DCU 2018-003).

The outcome of this study was the different types
of braces obtained by adolescents. The independent
variables were the following social determinants:

1. Socioeconomic status (SES): The SESs of each
household were determined by the household question-
naires considering selected household assets (floors, roofs,
or walls; flush or pour-flush toilets; transportation, including
bicycles, motorcycles, cars, or trucks; and electrical equipment,
including radios, televisions, line or mobile telephones,
refrigerators, and computers) were combined using principal
component analysis to form an asset index."” The SESs
were divided into five groups by being ranked according
to the asset index using quintile as the cut point level.

2. Information support: questions about the person
from whom adolescents received information before obtaining
PBs or FBs were used to assess the association between
information support and the type of braces obtained.

3. Subjective norm and attitude: the questions from
the original study'' in adolescents using FBs were used to
assess the subjective norms and attitudes associated with
the type of braces obtained by 5- pointed Likert scales.
There were three questions for subjective norms and four
questions for attitudes (questions were listed under Table 2)

4. Knowledge: the knowledge of the consequences
of FBs wearing was assessed by yes-no questions. The
mean knowledge scores of all questions were calculated
for the FBs and PBs groups.

All variables were collected by self-administered
online questionnaires in Thai via Google Forms. The question-
naires were anonymously and individually completed by
students. Aresearcher was available for queries in completing
the questionnaires addressed by the students.

Data were extracted from Google Forms as Microsoft
Excel files. Data analyses were performed with SPSS Statistic
version 22 (IBM Company, Chicago, Illinois, USA). Descriptive
analysis was carried out to determine the characteristics
of participants in both groups. Univariate analyses of
braces types using the chi-square test and Kolmogorov-
Smirnov tests were carried out to evaluate differences
between cases and controls for independent variables.

For multivariate analysis, a logistic regression model was
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applied by enter technique to identify the adjusted odds
ratios (OR) and 95% confidence interval (95% Cl) of the
fake braces obtaining. Covariates with the P-value < 0.25
in the univariate analyses were included in the model.
The goodness of fit of the models was tested with the
Hosmer-Lemeshow test. A P-value of < 0.05 was deemed

to be statistically significant.

Atotal of 381 students completed the question-
naires. Participants included 76 boys (19.9 %) and 305 girls

(80.1 %), with a mean age of 15.54 + 1.52 years (13.84 + 1.04
years in the FBs group and 15.76 + 1.43 years in the PBs
group). The average age of students studying in grade 7
was 12.90 years, grade 8 was 13.78 years, grade 9 was
14.60 years, grade 10 was 15.46 years, grade 11 was 16.66
years, and grade 12 was 17.76 years. Age and educational
level had significant associations with the type of braces
obtained whereas gender did not. Younger adolescents
studying in grade 7 to 9 more often obtained FBs than
PBs (P < 0.001). The data is shown in Table 1.

Table 1 Characteristics of sample and associations between factors and type of braces obtaining

Total FBs PBs
Variables N =381 N =45 N = 336 P-value
n (%) n (%) n (%)
Age <0.001°
< 15 years 222 (58.3) 42 (93.3) 180 (53.6)
> 15 years 159 (41.7) 3 (6.7) 156 (46.4)
Gender 0.432°
Male 76 (19.9) 7 (15.6) 69 (20.5)
Female 305 (80.1) 38 (84.4) 267 (79.5)
Educational level <0.001°
Grade 7 to 9 198 (52.0) 42 (93.3) 156 (46.4)
Grade 10 to 12 183 (48.0) 3 (6.7) 180 (53.6)
Socioeconomic group <0.001°
Very high 39 (10.2 4 (8.9) 35 (10.4)
High 101 (26.5 3 (6.7) 98 (29.2)
Middle 88 (23.1 4 (8.9 84 (25.0)
Low 77 (20.2 11 (24.9) 66 (19.6)
Very low 76 (19.9 23 (51.1) 53 (15.8)
Information support (Answer Yes)
Family/relatives 187 (49.0) 7 (15.6) 180 (53.6) <0.001*
Advertisement/social media 66 (17.3) 5 (11.1) 61 (18.2) 0.241°
Friend 102 (26.8) 36 (80.0) 66 (19.6) <0.001°
Knowledge (Correct answer)
Dental caries 197 (51.7 11 (24.9) 186 (55.4) <0.001*
Tooth malalignment 246 (64.6 22 (48.9) 224 (66.7) 0.019°
Oral ulceration 220 (57.7 18 (40.0) 202 (60.1) 0.01°
Infection 250 (65.6 13 (28.9) 237 (70.5) <0.001°
Deadly infection 140 (36.7 4 (8.9) 136 (40.5) <0.001°
Knowledge score (Mean * SD) 15+ 1.6 29+ 19 <0.001°

“Chi-square test
®Kolmogorov-Smirnov test

Knowledge: Which is(are) the consequence(s) of fake braces wearing? a.Tooth decay; b. Poorly aligned teeth; c. Mouth sores; d. Infection; e.

Death from infection.
FBs, fake braces; PBs, professional braces
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In Table 1, the chi-square test indicated a
statistically significant association between the type of
braces obtained and independent variables (SES, information
support, and knowledge). Regarding SES, 39 (10.2%)
participants had a very high status, 101 (26.5 %) participants
had a high status, 88 (23.1 %) participants had a medium
status, 77 (20.2 %) participants had a low status, and 76
(19.9 %) participants had a very low status. 75.6 % of the
students with FBs were low or very low SES whereas
64.6 % of the students with PBs were moderate to very
high SES (P < 0.001).

Students with FBs sought braces information from
their friends more than the students with PBs (P < 0.001).
Conversely, the PBs received information from family
members more than the FBs (P < 0.001). Information from
advertisements and social media did not significantly affect
the type of braces obtained (P = 0.241). Concerning know-
ledge, the FBs had knowledge scores lower than the PBs
(1.51 + 1.60 and 2.93 + 1.88 respectively) (P < 0.001).
Similarly, considering each aspect of knowledge, the FBs
had lower knowledge than the PBs (P < 0.05).

Table 2 shows statistically significant associations
between the type of braces obtained and the following
variables (subjective norm and attitude). As regards subjective
norm, nearly half of the FBs agreed or strongly agreed that
friends influenced their braces obtaining while the PBs

tended to disagree (P < 0.001). Moreover, the degree of

disagreeing with the influence of famous persons was
different, the PBs indicated more strongly disagree than
the FBs (P = 0.013).

Concerning their attitude towards braces, the
students with PBs agreed that they expected esthetic
results from their braces more than the students with FBs
(P < 0.001). The PBs also tended to disagree that their
braces were wasting time whereas the FBs tended to
be neutral and agree (P < 0.001). In addition, although
adolescents in both groups tended to disagree that their
braces made them look like a high social class person,
the percentage who strongly disagree was more in the
PBs group than in the FBs group (P = 0.002).

Table 3 reports disscussion results from the final
logistic regression model which considered the effect of other
confounding variables. It appeared that younger adolescents
were more likely to obtain FBs (OR = 0.17; 95% Cl: 0.002-
0.112). Adolescents who wore FBs tended to receive
information support from friends (OR = 14.83; 95% Cl: 3.44-
63.91) and to use FBs as a social class symbol (OR = 2.20; 95%
Cl: 1.04-4.64). They also tended to have lower knowledge
scores (OR = 0.70; 95% Cl: 0.50-0.98). Conversely, adolescents
who wore PBs were more likely to expect good results in
tooth alignment (OR = 0.13; 95% Cl: 0.05-0.31). However,
the logistic regression model did not show the statistically
significant effect of SES and subjective norms on the type

of braces obtained.
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Table 3 Univariate and multivariate analysis of fake braces obtaining considering Gender, Age, Information support, Subjective norm,
Attitude, Knowledge score and SES.

Outcome Variables P- Adjusted 95% ClI Unadjusted 95% ClI
value OR OR
Type of braces Gender 0.428
0 =PBs Male 1.798 0.422-7.669 0713 0.305-1.665
L=FBs Female 1 1
Age <0.001
< 15 years 1 1
> 15 years 0.170 0.002-0.112 0.062 0.019-0.204

Information support

Friend <0.001
Yes 14.829 3.441-63.912 16.364 7.513-35.641
No 1 1

Relatives 0.233
Yes 0.416 0.098-1.762 0.160 0.069-0.368
No 1 1

Social 0.596
Yes 1.599 0.282-9.081 0.564 0.214-1.487
No 1 1

Subjective norm

Friend 0.248 1.456 0.769-2.756 1.831 1.388-2.416

Famous person 0.974 0.991 0.578-1.700 1.341 1.046-1.720
Attitude

Esthetic result <0.001 0.126 0.052-0.308 0.177 0.107-0.291

Social class 0.039 2.197 1.041-4.636 1.625 1.208-2.187

Waste of time 0.181 1.613 0.800-3.249 3.036 2.183-4.224
Knowledge score 0.040 0.701 0.499-0.984 0.660 0.550-0.793
SES 0.133 0.687 0.421-1.121 0.506 0.379-0.674

P at Hosmer and Lemeshow test = 0.186

Subjective norm: range from 1 to 5 (strongly disagree to strongly agree)
Attitude: range from 1 to 5 (strongly disagree to strongly agree)

SES: range from 1 to 5 (very low to very high)

OR, Odd ratio

SES, socioeconomic status

Discussion

The logistic regression analyses of the factor indicated younger adolescents who sought braces
associated with FBs obtaining including the SES, source information from friends and wore braces as a social class
of information, attitude, subjective norm, and knowledge symbol tended to wear FBs while senior adolescents
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who expect better tooth alignment tended to wear PBs.
However, the results indicated no significant effect of
SES and subjective norms associated with FBs obtaining.

Results revealed that girls wore FBs more than
boys. This gender effect was also found in a previous FBs
study'' and many other PBs studies. > >~ The studies
suggested that girls had more esthetic concerns than boys,
and they tended to have greater orthodontic treatment
needs. Our results further revealed age and educational
level effects associated with FBs wearing. The younger
students who were grade 7 to 9 wore FBs more than
older student who were grade 10 to 12, respectively. In
Thailand, the age of students and educational level were
closely related which was controlled by the compulsory
educational system. Therefore, age and educational level
followed the same trend. From these results, it could
implied that the FBs problem is prevalent among junior
adolescents on whom intervention should be focused.

The observed influence of SES assessed by asset
index on PBs obtaining was consistent with other studies.'***"
The increased proportion of FBs obtaining in the lower SES
group was attributed to vulnerability to health-compromising
conditions such as financial constraints.”” Moreover, the
availability of free orthodontic treatment affected the
demand for treatment.? In Thailand, orthodontic treatment
is not included in public health insurance (except for a
cleft lip or a cleft palate) and the expense of orthodontic
treatment was relatively high. Therefore adolescents with
lower SES might be hindered from PBs, and they had no
other choices than FBs. However, logistic regression did
not show the significant effect of SES assessed by the asset
index. This implied the effects of other factors over SES on
FBs obtaining.

Information support was a type of social support.
Social supports provide information that can affect health
and healthcare utilization. Our study found that adolescents
get information from parents before obtaining PBs. They
needed permission from their parents to support the
braces expenses so information from the parents or relatives

was significant. On the other hand, friends were an important

source of information for adolescents who obtained FBs.
They could find reviews and FBs providing stores from
friends without permission from the parents. They certainly
do not want their parents to know because fittings of FBs
were illegal. In addition, our study found adolescents in
both groups rarely searched braces information from social
media. Henzell et al.” indicated that most patients tend
to find orthodontic treatment information directly from
orthodontists rather than from social media. It can be
implied that social media was only an alternative way for
adolescents to find information about braces. They rather
accept information from orthodontists, parents, or friends.

Knowledge about the importance of oral health
plays a part in dental attendance patterns.”” Low oral
health literacy impeded recognition of the risk for oral
diseases as well as the need for oral health care.” Regarding
FBs obtaining, knowledge of the danger of FBs would be
needed to protect adolescents from the hazards of wearing
FBs. It was found that adolescents in the FBs group had
lower knowledge in all topics, and logistic regression
showed they tended to have lower mean scores. These
findings emphasized the importance of oral health
education against FBs.

Subjective norms are perceived as social pressure
to perform or not to perform the behavior.”” According to
Atisook and Chuacharoen®, social norms had an association
with the demand for orthodontic treatment in adolescents.
The influence of peer groups and famous persons on the
increase of braces need were observed in our study as
well as many FBs studies."* It was reasonable to think
that adolescents wear FBs, instead of unaffordable PBs,
because of peer pressure or just imitating celebrities.
However, logistic regression did not confirm the significant
effect of the subjective norms.

Regarding attitude, compared to previous
evidence'*, our data observed that both FBs and PBs
made adolescents feel more attractive but there was no
difference between groups. Multivariate analysis showed
that adolescents were more likely to think about the

esthetic result before wearing PBs while adolescents
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thinking about social class were more likely to wear FBs.
This finding indicates that the FBs were not aware of
malocclusion improvement, but they only try to move
up their social class and feel more confident. Actual SES
seems to be less significant than the expectation to be
higher social class. In addition, we noticed that the attitudes
of adolescents in both groups were the same trend except
for the wasting time aspect. More than one-third of the FBs
thought that FBs was time-wasting, but they still wore FBs.

This study was an analytical evidence-based
research that investigated fake braces in Bangkok, Thailand.
The effects of peer influence, social ladder, and knowledge
on obtaining fake braces reported by several anecdotal
evidences were emphasized. Nevertheless, the result
should be interpreted carefully because this study had a
limitation as data was collected in Bangkok and the size
of sample is not quite large enough to show all relationships.
Another error in this study can occur while participants
wearing FBs were completing the questionnaires. They
might be reluctant to tell the truth because of fear of
punishment. Further research is suggested with a large
sample size and well-controlled bias would clarify more

relationships between FBs and the factors.

Conclusion

Although many determinants were associated
with braces obtaining, our study revealed that peer
influence, knowledge, the expectation of good tooth
alignment, and the expectation of looking like they are
from a higher social class among the younger adolescents
were proven to associate more strongly with the type of
braces obtained. Therefore, to deal with the FBs situation,
the provision of a health promotion program about FBs
should focus on younger students (age less than 15 years old)
to provide information and emphasize positive attitudes
toward the esthetic result of orthodontic treatment. The
attitudes toward the social class symbol of FBs should
be changed. Health education about the lack of safety of
FBs wearing is still needed. In addition, for an upstream

approach, lower cost or even free-of-charge orthodontic

treatment for more types of malocclusion patients might
be included in public health insurance to increase the

affordability for the lower SES patients.
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Accuracy Assessment of 3D Tooth Reconstruction with Novel Segmentation
Technique
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Abstract

Nowadays, in modern medicine, three-dimensional (3D) reconstruction uses innovative new applications by
building cost-effective patient-specific surgical models and prostheses. Concurrently, 3D reconstruction is useful in
dental and maxillofacial disciplines for pre-operative planning and surgical simulation. During the 3D reconstruction
process, one of the significant procedures is segmentation, which involves extracting interesting structures from
undesirable surroundings. In this case, if the digital segmentation is inaccurate, the physical model generated by
the virtual model will not properly represent the anatomy of the structure, resulting in a discordance between the
treatment plan and the outcome. The study aims to assess the segmental accuracy of the new threshold-based
semi-automatic segmentation method for establishing 3D tooth reconstruction from cone-beam computed tomography
(CBCT). Ten extracted teeth and corresponding pre-existing CBCT images were collected for this experimental studly.
The physical data of each extracted tooth was gathered as tooth length and volume, which were measured by
an electronic digital caliper and a densitometer for solids, respectively. The new threshold-based semi-automatic
segmentation method was performed by InVesalius software to establish 3D tooth reconstruction from corresponding
pre-existing CBCT images. The outcomes were measured through linear (deviation of the tooth length) and volumetric
(percentage of volume alteration) measurements between the 3D model and extracted tooth, using measurement
tools in the Meshmixer software. The Wilcoxon signed rank test was used to investigate all parameters. The results
revealed no significant difference in size between the 3D reconstruction and physical teeth in both linear and volumetric
measurements. Moreover, the accuracy of the segmental procedure in the linear and volumetric assessments is
97.44% and 94.95%. In conclusion, the new segmental technique from this study exhibits good accuracy. However,
further investigation in clinical application of the printing models established from this new method is recommended

to confirm its efficacy.
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Introduction

Advances in craniofacial imaging and image
acquisition techniques, such as CBCT images, had improved
our understanding of anatomical structures and probable
anatomical differences. 3D reconstruction images from
CBCT had been the best option for evaluating and treating
surgical problems in dental and craniofacial surgery, as
well as a variety of other specialties." Some examples
assisted in the development of a root analog implant
designed for immediate implantation®, creating a surgical
guide for implant surgery’, or simulating and navigating
oral and maxillofacial surgery.*”

During the 3D reconstruction process, one of the
significant procedures was segmentation, which involved
extracting the structures that would be created in the
3D model from undesirable surrounding structures.®’
Segmentation can be classified into three approaches:
manual, automatic, and semi-automatic segmentation.
First, the manual approach was user-dependent and done
layer by layer with software that groups all the layers
together to rebuild the 3D volume, which was a time-
consuming procedure and required the skill of an operator.”
Second, automatic method, in which the software auto-
matically selected the interested region and excluded
other nearby structures after setting the threshold interval.
Because it was time-saving and less operator-reliant, this
technique had the benefit of processing lots of data.”"
However, the lack of spatial resolution and contrast in the
image was the key challenge in this type of segmentation.”""
And the last one, semi-automatic segmentation was a
computerized (hybrid) approach. In this case, the process
typically began with two user-driven interactive stages,
including the placement of initial seed areas in all three
directions and selecting a threshold interval (Hounsfield units)
to provide texture and background data for the program.®

By the way, grayscale intensities would be
displayed by the selection. When the range was not properly
defined, the anatomical structure of interest might be

distorted, causing undesirable dimensional changes.” In

the case of inaccurate digital segmentation, the physical
model generated by the 3D virtual model would not
properly represent the anatomy of the structure, resulting
in a discordance between the treatment plan and the
outcome.*

The accuracy of the segmentation technique,
particularly the threshold selection procedure, was the
critical element that could possibly affect the quality of
measurements in the 3D reconstructions. Whereas 3D
reconstruction has innovative new applications by building
cost-effective patient-specific surgical models and
prostheses in modern medicine as well as in dental and
maxillofacial disciplines for pre-operative planning and
surgical simulation."”” There are several commercial
and open-source software packages with various tools
available on the market. InVesalius, one of the free open-
source 3D reconstruction software applications', as well
as Meshmixer, one of the free open-source 3D model
graphical information processing software®, have been
utilized by many research projects.

Furthermore, the indicated mask over the
examined image, in the threshold-based segmentation
technique of the InVesalius software program, was obtained
from a medical CT. While the range of grayscale values
obtained from dental CT images, which are more practically
used in dentistry, were not similar. Thus, it was necessary
to use manual control to adjust the threshold values
together, focusing on the entire anatomical outline in all
slices, as the new segmental method.

Therefore, the aim of this study was to assess the
segmentation accuracy of the new threshold-based semi-
automatic tooth segmentation technique for establishing
3D tooth reconstruction from CBCT imaging. The null
hypothesis was that the size of the 3D reconstruction model
did not differ from the size of the physically extracted
tooth. The expected benefits of this study could include
aid in the diagnosis, treatment plan, and enable the creation

of patient-specific models or surgical guides, which could
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be assisted in preoperative planning and intraoperative
navigation. These tools could improve surgical outcomes,

aswellas reduce operation time, and the risk of complications.

Materials and methods

This experimental study was conducted from
October 2022 to February 2023 at the Department of Oral
and Maxillofacial Surgery, Faculty of Dentistry, Chulalongkorn
University. The workflow of this study was presented in
Figure 1.

The sample size of n = 4 was calculated by
G*Power 3.1, referring to the previous study (Park et al.,
2020). The samples were collected and categorized

into two groups: maxillary and mandibular teeth. Thus,

the total sample size required was five for each group,
including approximately 10 % compensation for errors.

The protocol was approved by the Human
Research Ethics Committee of the Faculty of Dentistry,
Chulalongkorn University (HREC-DCU 2022-077).
Sample selection

Patients who were referred for tooth removal
with pre-existing radiographic data (CBCT imaging) were
included in the study. Patients whose teeth had fractions
were excluded. A total of ten extracted teeth from five
patients were included, comprising five maxillary and five
mandibular teeth. All participants were informed about

the research details and provided written consent.

Study case selection

Physically
extracted tooth

Tooth Length Tooth Volume

by Digital caliper

by Densitometer

3D reconstruction from CBCT using
new segmentation technique

by InVesalius

Tooth Length Tooth Volume

by Meshmixer by Meshmixer

Evaluation of accuracy of new segmentation technique |

Linear
measurement

Volumetric
measurement

| Statistical analysis |

Figure 1 Study workflow

Study methods

The physical data of all extracted teeth were
collected as a tooth length and volume, which were
measured by an electronic digital caliper (in millimeters) and
a densitometer for solids (in cubic millimeters), respectively.
Al corresponding pre-existing CBCT images were segmented
by the InVesalius software program using a new threshold-
based semi-automatic segmentation technique. The
procedure was carried out by importing the radiographic

data with 1:2 slices re-arrangement, followed by creating

a selection mask using the enamel’s predefined threshold
value range (Fig. 2A) together with manual adjustment for
the desired threshold using the “Brush” and “Brush threshold
range” tools (Fig. 2B). The selection mask was focused on
the entire anatomical outline of the tooth layer by layer,
as the new segmentation technique. Finally, the 3D virtual
model was isolated in the visualization window using the
“Splitting disconnected surfaces: select the largest surface

option” tool and exported into STL format.
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Figure 2 New threshold-based semi-automatic segmentation technique by InVesalius software

A: First step of selection mask creation by enamel’s predefined threshold value range in mask property tab

B: Second step of selection mask creation by manual adjustment using “Brush” and “Brush threshold range” tools in

manual edition tab

Assessments

Two parameters were used for the measurement
of segmental procedure accuracy: linear deviation and
volumetric deviation. The linear deviation was defined

as the difference in the length (along the cusp tip or incisal

edge to the root apex) between each couple of the 3D
reconstruction model and the corresponding physically
extracted tooth. The volumetric deviation was assessed
by the volume change between the 3D reconstruction

model and the corresponding physically extracted tooth.
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All parameters were measured in the Meshmixer The procedures were performed three times by a
software program. In linear measurement, the length was single examiner, to minimize errors that can arise with different
scaled against two planes that contact the most superior investigators. Whereas, volumetric measurement was auto-
and inferior surfaces of the model (the differences in the matically determined by “Analysis” and “Stability” tools (Fig. 4).

Y-axis positions), using “Edit” and “Transform” tools (Fig. 3).
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Figure 3 Linear measurement by Meshmixer software
A: The plane that contacted to the most superior aspect of model (root apex)
B: The plane that contacted to the most inferior aspect of model (cusp tip) Tooth length was scaled by the difference in

the Y-axis position of these two planes

Figure 4 Volumetric measurement by Meshmixer software
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Statistical analysis

All ten samples were assessed, and statistical
analysis was executed using the statistical package for the
social sciences (SPSS version 28) software program. All
data were analyzed and compared using a Wilcoxon signed
rank test. The intra-observer agreement was performed
to qualify the results (ICC = 0.986), three samples were
selected and analyzed twice by the main observer with

a two-week interval.

Results and discussions

Results
The accuracy of segmental procedures in linear
measurement was shown in Table 1. The linear deviation

between the 3D-reconstructed model and the physically

Table 1 Accuracy of segmental procedures in linear measurement

extracted tooth in tooth length in terms of percentage
was examined.

While Table 2 showed the accuracy of segmental
procedures in volumetric measurement. The volumetric
deviation between the 3D-reconstructed model and the
physically extracted tooth in terms of percentage was executed.

The results revealed that no statistically significant
difference was found when both the linear and volumetric
measurements were considered (P = 0.799 and P = 0.878,
respectively). The correlation was also discovered when
the linear and volumetric deviations were taken into account
(Pearson correlation coefficients: r = 0.995 and r = 0.988,
respectively). As well, the accuracy of the segmental
procedures was 97.44 % in linear measurement and 94.95 %

in volumetric measurement (Table 3).

Linear measurement (mm)

Parameters
3D model Physical tooth Linear deviation (%)

Tooth #1 10.66 9.70 9.89
Tooth #2 11.24 11.57 2.76
Tooth #3 20.89 20.76 0.62
Tooth #4 20.61 20.79 0.81
Tooth #5 22.36 21.48 4.09
Tooth #6 18.09 18.66 3.00
Tooth #7 20.72 20.85 0.57
Tooth #8 20.84 20.56 1.36
Tooth #9 23.99 24.35 1.47
Tooth #10 24.32 24.68 1.41

Table 2 Accuracy of segmental procedures in volumetric measurement

Volumetric measurement (mm?)

Parameters
3D model Physical tooth Volumetric deviation (%)

Tooth #1 103.71 106.2 2.33
Tooth #2 256.64 246.0 4.32
Tooth #3 651.71 693.2 5.98
Tooth #4 672.70 700.1 391
Tooth #5 700.76 652.6 7.37
Tooth #6 976.22 933.5 4.57
Tooth #7 635.61 621.1 2.33
Tooth #8 629.52 607.4 3.64
Tooth #9 527.79 560.8 5.88
Tooth #10 525.88 579.6 9.26
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Table 3 Statistical analysis of novel segmentation technique accuracy

Parameters Mean Minimum Maximum P value Pearson correlation Accuracy (%)
Linear 3D model 19.37 10.66 24.32 0.799 0.995 97.44
Physical tooth 19.34 9.70 24.68
Volumetric 3D model 568.05 103.71 976.22 0.878 0.988 94.95
Physical tooth 570.05 106.20 933.50

Discussions

There are a lot of software programs available
on the market for analyzing digital imaging and communica-
tions in medicine (DICOM). However, creating CBCT-based
segmentation reconstruction is still not a typical process
in dental practice. According to the manufacturer, the software
is difficult to use, requires higher computer specification,
and is licensed by the company, resulting in higher financial
expenditures. Other free, open-source DICOM viewers are
also available online. Because the majority of them involve
particular sesmentation procedures and are developed in
academic settings or by a small research group, physicians
may not be aware of these free, open-source altematives."
The InVesalius software program is one of the free open-
source medical software that generates the 3D reconstruction
models corresponding to the anatomical components
through automated thresholding, image segmentation,
mesh creation, volume rendering, and enabling 3D printing.'°
Meanwhile, the Meshmixer software program is also a free
open-source medical software that performs the inspection,
analysis, modification, and pre-processing of virtual models
before printing.”” These programs are compatible with
low-cost machines and various operating systems.

The segmentation technique is defined as the
virtual separation of an anatomical region with the
elimination of any non-interesting features to improve
visibility and analysis."” Tooth segmentation from CBCT
images is challenging according to the following factors:
1) When a CBCT is obtained under natural occlusion, it is
difficult to distinguish a lower tooth from the opposing
upper tooth along its occlusal surface due to the lack of
grayscale changes.'" 2) Similarly, due to their extremely

comparable densities, it is difficult to distinguish a tooth

from its surrounding alveolar bone. 3) And adjacent teeth
with similar shapes tend to confuse attempts to distinguish
distinct tooth instances. Therefore, it is difficult to achieve
successful tooth segmentation by relying on variations
in the intensity of CBCT images alone.” In this way,
corresponding grayscale intensities (e.g., bone tissue
attenuation) should be displayed by the selection. In
the case where the range is not adequately defined, the
structures of interest might be thicker or thinner, causing
undesirable dimensional changes.’

The previous experimental study found that the
linear measurements made on mandibular 3D models
obtained using standard preset thresholds were reliable
and accurate.” This study also examines the segmentation
accuracy of the new threshold-based semi-automatic
method for establishing 3D tooth reconstruction from
CBCT imaging through the assessment of the linear and
volumetric measurements.

The outcome of this study showed no difference in
size between the new segmental technique 3D recon-
struction model and the physically extracted tooth, which
is consistent with a prior study, which indicated that the
accuracy of 3D reconstruction was higher in the case that a
high enough number of teeth remained and the set gray
value reconstructed the shape of the teeth properly.”

To comment on the difference in size, according
to the means of 3D models and physical teeth on linear
assessment, it is likely larger, and conversely, on volumetric
assessment, it is likely smaller. Consequently, both
parameters’ measurements presented no significant
differences, so the 3D models generated by the new

segmentation method could be helpful in preoperative
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planning or intraoperative navigation to improve surgical
outcomes, reduce operation time, and decrease the risk
of complications.

However, the limitation of this study is that it is
an in vitro study performed only in the software program
without printing out physical models, which may provide
valuable information about the success or limitations
associated with use in a clinical setting. Future research
may consider more confounding factors that might affect
the segmentation procedure, such as the location of the
region of interest (maxilla or mandible) or anatomical
variation (single root or multiple root). As well as the
clinical application of the printing models to determine

the full potential of this new segmentation method.

Conclusions

The new threshold-based semi-automatic
segmentation method was a promising approach for
establishing 3D tooth reconstruction from CBCT images.
The study indicated that this method demonstrated
good accuracy and had no significant difference in size
between the 3D tooth reconstruction and physical teeth,
which suggested that it could be a cost-effective and
efficient approach for pre-operative planning and surgical
simulation in dental and maxillofacial disciplines. However,
the study also recommended further investigation with a
larger sample size to confirm the efficacy of the method and

ensure that it could be effectively applied in a clinical setting.
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Loss of Muscle Mass in Patients Underwent Orthognathic Surgery
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Abstract

Orthognathic surgery, a surgical intervention to correct dentofacial deformities, imposes oral intake limitations
on patients for a duration up to 8 weeks, leading to weight loss and decreased muscle mass. Reduced muscle mass
impairs the body’s ability to acquire essential amino acids and cytokines, affecting its defence mechanisms against
infection. We aimed to study the impact of orthognathic surgery on muscle mass. A study was conducted to examine
changes in weight, body mass index (BMI), and muscle mass in patients following orthognathic surgery. Twenty-nine
patients were included in the study. The patients’ height, weight, BMI, and muscle mass were measured pre-operatively
and 2 and 4 weeks post-operatively. Patients experienced an average weight loss of 3.5 kg at 2 weeks post-operation
with only a marginal gain of 0.1 kg, resulting in a weight loss of 3.4 kg by the d-week mark. The BMI decreased by an
average of 1.3 at 2 weeks and remained unchanged at 4 weeks. Analysis of muscle mass revealed a drop of 2.0 kg
at 2 weeks post-operation with subsequent marginal gain of 0.1 kg, leading to a total loss of 1.9 kg at the 4-week
mark, accounting for 57.1 % and 55.9 % of the total weight loss. The site of the surgery, specifically the oral cavity,
has a significant impact on the patients’ nutritional intake and wound healing processes. Surgical interventions
can lead to protein catabolism and muscle mass loss. The findings highlight the need for further research and the
development of a specific nutritional therapy protocol to minimise postoperative complications and help patients

maintain a balanced diet while dealing with a metabolic load.
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Introduction

Orthognathic surgery has gained popularity in outcomes, including impaired respiration, speech, chewing,
recent years due to its ability to restore balanced anatomical temporomandibular joint disorders, and psychosocial
and functional relationships and enhance the aesthetic distress, leading to the need for orthognathic surgery.”
facial appearance in patients with dentofacial deformity." It has been documented that significant weight loss can
Dentofacial deformities can result in a range of negative occur as a prominent side effect following orthognathic
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surgery.”® Patients undergoing orthognathic surgery
experience a 3.9 % decrease in body weight at two weeks
post-operatively and a further 8.3 % decrease at four
weeks post-operatively.”

The surgical intervention triggers hormonal responses
that impact the body’s metabolism, leading to the loss
of muscle mass through muscle protein catabolism. This
is caused by the activation of the sympathetic nervous
system, which releases hormones that trigger the degradation
of glycogen, fat, and protein storages and affect muscle
tissue.*” Muscle is broken down via proteolysis. This type
of breakdown occurs when energy demands are high,
such as stress response after surgery.® The surgical stress
response results in negative nitrogen balance and accelerated
muscle wasting, causing a decrease in muscle mass and
function. This is due to the prioritisation of the production
of positive acute phase for immune response and tissue
repair over muscle protein by the liver and the negative
impact of cytokines on muscle tissue, including promoting
degeneration, inhibiting tissue synthesis and repair, and
inducing apoptosis.”’

Moreover, oral intake is reduced in patients
undergoing orthognathic surgery. Since the patients are
prescribed a clear or full liquid diet postoperatively to
minimise chewing activity to promote bone healing,
therefore patients are unable to take a regular diet for
6 or 8 weeks. If maxillomandibular fixation (MMF) is
applied after surgery, which is widely used to stabilize
and promote the healing of osteotomized bones, then
patients are required to take liquid diet until the MMF is
removed.> Therefore, patients undergoing orthognathic
surgery are subject not only to the hormonal and cytokine
response resulting from the surgical intervention, but also
to arestriction in oral nutrition intake, and these potentially
exacerbate the extent of muscle mass loss.

To address the limited literature on postoperative
muscle mass loss in orthognathic surgery patients, we carried
out a study at the Department of Oral and Maxillofacial
Surgery, Faculty of Dentistry, Chulalongkorn University in
Bangkok, Thailand. We aimed to provide valuable insights

into the impact of orthognathic surgery on muscle mass.

Materials and Methods

Twenty-nine patients with dentofacial deformity
who were scheduled for either a bilateral sagittal split
osteotomy or a Le Fort 1 osteotomy or both, with or without
genioplasty, at the Department of Oral and Maxillofacial
Surgery, Faculty of Dentistry, Chulalongkorn University, from
May to November 2022, were prospectively recruited to the
study. Certain inclusion and exclusion criteria were established
to ensure the homogeneity and representativeness of
the study population. Patients under the age of 18, those
with pre-existing medical conditions, and those undergoing
segmental or genioplasty procedures only were excluded
from the study. Internal miniplate fixation and MMF were
applied to all patients. Postoperative care was given by
the attending surgical and anaesthetic staff as clinically
indicated. MMF was applied for two weeks following
surgery. In such a manner, all patients were required to
consume a full liquid diet for 4 weeks. Hospitalized
patients were given a clear liquid diet on the first post-
operative day, followed by a full liquid diet until their
discharge. After the 4-week period, a soft diet was started
and progressed to regular diet after the 6-week period.

Prior to surgery, as well as 2 and 4 weeks post-
operatively, the patient underwent assessments for height,
weight, BMI, and muscle mass. The height measurement
was conducted using a standardised measuring device
that was applied consistently across all patients. Weight
and muscle mass were assessed utilising the Bio Tanita
MC-580 dual frequency segmental body composition
analyser (Tanita Inc., Tokyo, Japan), which was validated
for the assessment of body composition."!

Each participant was fully informed about the
purpose of the study and provided written informed consent
for the use of their clinical data. The collected datawere
subjected to statistical analysis using the Mann-Whitney
U test with SPSS 22.0 software (SPSS Inc., Illinois, United
States of America).

The study received approval from the Human
Research Ethics Committee of the Faculty of Dentistry at
Chulalongkorn University in Bangkok, Thailand. The assigned
ethical code for the project is HREC-DCU 2022 - 008.
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The study enrolled a total of 29 patients (Table 1).
In the 2-week post-operative period, a significant decrease
was observed in body weight, BMI, and muscle mass (Fig. 1)
(Table 2-3), accounting for 57.1% of the total weight loss.
Similarly, in the 4-week post-operative period, there was
a significant reduction in body weight, BMI, and muscle
mass (Fig. 1) (Table 2-3), contributing to 55.9 % of the

total weight loss. Ninety-three percent of the patients
experienced a loss of muscle mass, with two patients showing
an increase in muscle mass (Table 2).

No statistically significant difference was observed
between male and female patients in terms of weight loss,

decrease in BMI, and reduction in muscle mass (Table 4).

Table 1 Clinical background of patients underwent orthognathic surgery

Characteristics

Patients (n=29)

Male/female

Single-jaw surgery/ double-jaw surgery/double-jaw surgery with genioplasty

Age
Preoperative body weight (kg)
Preoperative BMI (kg/m?)

Preoperative muscle mass (kg)

13/16
11/15/3
27 (20 to 48)
59.0 (41.2 t0 99.7)
21.8(15.9 to 29.1)
41.3 (31.2 to 66.2)

Data are number or mean (range)
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Figure 1 The body weight and muscle mass of patients at preoperative period, 2-week post-operative period, and 4-week post-

operative period

Table 2 The changes in body weight, BMI, and muscle mass in all 29 patients at 2-week post-operative period and 4-week post-

operative period compared with the preoperative period

Weight Weight BMI BMI Muscle mass  Muscle mass
Operation change at  change at change at change at change at change at
T1 (kg) T2 (kg) T1 (kg/m®) T2 (kg/m?) T1 (kg) T2 (kg)
Single jaw -4.5 -2.5 -1.4 -0.8 -1.8 -2.7
Single jaw -3.0 -3.0 -1.3 -1.3 -1.2 -1.7
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Table 2 The changes in body weight, BMI, and muscle mass in all 29 patients at 2-week post-operative period and 4-week post-

operative period compared with the preoperative period (cont.)

Weight Weight BMI BMI Muscle mass  Muscle mass
Operation change at  change at change at change at change at change at

T1 (kg) T2 (kg) T1 (kg/m*) T2 (kg/m?) T1 (kg) T2 (kg)
Single jaw 5.3 5.8 -1.8 2.0 3.0 3.6
Single jaw 3.9 4.4 1.2 -1.4 0.4 0.5
Single jaw -3.8 -4.6 -1.4 -1.7 -2.0 -2.0
Single jaw -2.2 0.3 -0.9 0.1 -1.4 0.7
Single jaw -3.7 -3.3 -1.5 -1.3 -1.5 -0.9
Single jaw -33 -3.7 -1.3 -1.5 -1.1 -0.9
Single jaw -5.2 -4.7 -1.8 -1.6 -2.4 -2.1
Single jaw -3.5 -2.5 -1.3 -0.9 -1.2 -1.0
Single jaw -2.1 -1.7 -0.8 -0.7 -1.4 -0.8
Double jaw -2.0 -3.0 -0.8 -1.2 -1.8 -2.9
Double jaw -39 -4.6 -1.4 -1.7 -2.6 -2.1
Double jaw -4.3 -4.3 -1.6 -1.6 -2.7 -2.0
Double jaw -1.2 -2.3 -0.5 -1.0 -0.2 -0.1
Double jaw -1.3 -0.8 -0.4 -0.3 -0.1 0.6
Double jaw -9.6 -8.6 -2.8 -2.5 -6.4 -6.2
Double jaw -2.6 -2.4 -0.9 -0.9 -1.8 -1.3
Double jaw -2.6 -2.5 -1.0 -0.9 -1.6 -2.3
Double jaw -4.3 -5.4 -1.5 -1.9 -2.9 -2.3
Double jaw -3.2 -3.5 -1.2 -1.3 -3.4 -3.6
Double jaw -1.7 -1.9 -0.7 -0.8 -1.3 -1.5
Double jaw -2.5 -2.8 -1.5 -0.9 -1.4 -1.7
Double jaw -3.7 -35 -1.3 -1.3 -1.6 -1.7
Double jaw -5.9 -2.1 -1.9 -0.7 -3.5 -2.2
Double jaw -4.9 -3.0 -1.8 -2.1 -4.4 -3.1
Double jaw + genioplasty -2.3 -6.8 -0.9 -2.6 -0.6 -2.8
Double jaw + genioplasty -1.6 -1.5 -1.6 -1.5 -2.8 -2.9
Double jaw + genioplasty -2.0 -3.9 -0.8 -1.6 -1.0 -2.6
Average (S.D.) -3.5(1.7) -3.4(1.8) -1.3(0.5) -1.3(0.7) -2.0 (1.3) -1.9(1.49)
N=29
P value <0.001* <0.001* <0.001* <0.001* <0.001* <0.001*

T1 at 2-week post-operative period, T2 at 4-week post-operative period

Table 3 The percentage of average changes in body weight, BMI, and muscle mass in all 29 patients at 2-week post-operative period

and 4-week post-operative period compared with the preoperative period

Weight change Weight change BMI change BMI change Muscle mass Muscle mass
atT1 at T2 atT1 at T2 change at T1 change at T2
-5.93 % -5.76 % -5.96 % -5.96 % -4.84 % -4.60 %

T1 at 2-week post-operative period, T2 at 4-week post-operative period
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Table 4 The average changes in body weight, BMI, and muscle mass between male and female patients

Male (n=13) Female (n=16) P-value
Weight change at T1 (kg) 9.2 -3.1(1.1) 0.46
Weight change at T2 (kg) 6(2.1) -3.3(1.5) 0.91
BMI change at T1 (kg/m?) 4(0.6) -1.2(0.4) 0.24
BMI change at T2 (kg/m?) 4(0.7) -1.3(0.5) 1.00
Muscle mass change at T1 (kg) -2.3(1.8) -1.7(0.8) 0.42
Muscle mass change at T2 (kg) -2.4.(1.6) -1.6 (1.0) 0.07

Data are mean (S.D.)

T1 at 2-week post-operative period, T2 at 4-week post-operative period

Discussion

The study aimed to analyse weight, BMI, and muscle
mass changes in patients after orthognathic surgery. Twenty-
nine patients underwent the procedure, and their weight,
BMI, and muscle mass were measured 2 weeks and 4
weeks after the surgery. The results showed that the
patients had an average weight loss of 3.5 kg at 2-week
post-operative period with only a marginal gain of 0.1 kg,
resulting in a weight loss of 3.4 kg by the 4-week mark.
The average decrease in BMI was 1.3 in the first two weeks,
but remained unchanged in the fourth week. Additionally,
the muscle mass of the patients declined by an average
of 2.0 kg at 2-week post-operative period with subsequently
marginal gain of 0.1 kg, leading to a total loss of 1.9 kg
at the 4-week mark, accounting for 57.1 % and 55.9 % of
the total weight loss, respectively (Table 2).

The surgery site is a major factor that can impact
nutrition intake. Diseases and surgeries in the oral and
maxillofacial regions can disrupt food intake. Patients
undergoing orthognathic surgery may be limited to a liquid
diet for up to 8 weeks. If MMF is applied, patients may be
limited to a liquid diet until MMF is removed, further
reducing caloric intake, and exacerbating the issue.””
Patients undergoing orthognathic surgery in our department
were applied with MMF for a period of 2 weeks, restricting
them to liquid diets. Our post-op diet protocol progressed
from clear liquid, full liquid, soft, and regular diets over
6 weeks. Itis important to note that the lack of improvement
in weight, BMI, and muscle mass at the 4-week post-operative

mark compared to the 2-week post-operative period in

this study can be reasonably attributed to the patients’
continued adherence to a liquid diet during this recovery
phase. Relying solely on a liquid diet during this time
falls short in providing the necessary support for effective
muscle recovery and growth. Furthermore, the surgical
intervention can activate the sympathetic nervous system
and cause alterations in metabolism through the secretion of
hormones and cytokines. This results in the glycogenolysis,
fatty acid oxidation and proteolysis, releasing glucose,
free fatty acids, and amino acids into the circulation
contributing to a decrease in muscle mass.""** Additionally,
the secretion of cortisol also directly promotes the catabolism
of muscle tissue, resulting in the proteolysis and release of
amino acids for tissue repair and synthesis, further contributing
to the reduction in muscle mass."

Two patients demonstrated an increase in muscle
mass at 4 weeks post-op (Table 2). This increase is likely
due to their consistent participation in resistance training
exercises, which they resumed 2 weeks after surgery, as
supported by scientific literature that recognises resistance
training as an effective way to promote muscle protein
synthesis.”” These findings highlight the significance of
resistance training in maintaining or increasing muscle
mass in those who undergo surgery. The results emphasise
the need for resistance training to be incorporated as a key
component in postoperative rehabilitation.

There was no statistically significant difference
in weight loss, decrease in BMI, and muscle mass loss

between male and female patients (Table 4). The results
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align with recent researches that disprove the idea of
disparities in muscle protein metabolism between men
and women."*** Testosterone plays a crucial role in regulating
muscle protein metabolism. It stimulates muscle protein
synthesis and has anabolic effects. This, in turn, enhances the
production of new muscle and reduces muscle breakdown,
resultingin an overallincrease in muscle mass. The differences
in testosterone levels between men and women, with
men typically having higher levels,'® have resulted in the
common assumption that men possess a clear advantage
in muscle protein synthesis compared to women. However,
recent studies have discovered that female hormones
play important roles in muscle building and maintenance.
Progesterone has been shown to stimulate muscle protein
synthesis. Additionally, estrogen has been shown to have a
dual effect on muscle tissue, both promoting muscle protein
synthesis and inhibiting muscle protein breakdown.'"™®
Itis acknowledged that hormones represent only one aspect
of the determinants of muscle mass. Other factors include
physical activity, diet, and genetics." Despite the hormonal
differences, both genders can benefit from a balanced
diet and regular exercise programmes to promote muscle
growth and maintenance.

A change in muscle mass in orthognathic surgery
patients has not been extensively researched. The most
recent study conducted by Worrall in 1994 found that after
6 weeks, patients treated with MMF lost 0.9 kg of body
mass, while patients treated with miniplate only lost 0.3 kg.
This indicates that the use of MMF may have a greater
impact on muscle mass compared to miniplate fixation in
patients who underwent orthognathic surgery or treatment
of jaw fractures.” A more recent study investigated acute
muscle loss resulting from surgery in patients who underwent
gastrectomy. The study found 31.82 % of patients, experienced
a loss of over 10 % of their muscle mass within one week
after the surgery. This muscle loss was linked to decreased
quality of life, as well as an increased frequency of post-
operative complications, longer hospital stays, and higher
medical expenses.” In comparison to this study, the loss

of muscle mass in patients who underwent orthognathic

surgery may appear to be relatively lower, but it is crucial
to recognise that such a loss could lead to negative con-
sequences. However, it is crucial to acknowledge the
potential adverse effects of such a loss. The literature
suggests that decreased muscle mass can impair the
wound healing process and reduce the efficacy of the
immune system both of which elevate the probability of
postoperative complications.*"'* Thus, the loss of muscle
mass should be taken into consideration and monitored
carefully to minimise the potential negative impacts. In
our center, a study was conducted over the course of ten
years from 2009 to 2018 to examine the occurrence
of adverse events and complications associated with
orthognathic surgery. The analysis included 891 patients.
Although 85 % of the patients received post-operative
intravenous antibiotics, followed by oral medications after
discharge, 4.9 % of them still encountered post-oper-
ative infections.”

Despite advancements in surgical techniques,
including the use of miniplates for bone stabilization and
shortened or eliminated MMF periods, the incidence of
postoperative weight loss has remained comparable to
that observed in previous decades.”**** These findings
highlight the persistent of this issue and the need for
determining potential solutions. Orthognathic surgery is
mainly dependent on successful bone healing, and adequate
protein intake plays a crucial role in this process. Protein
is essential for the synthesis of new tissues, activation of
cells involved in the healing process, and regulation of
the balance between bone resorption and formation.
Adequate protein intake can aid in supporting the healing
process and minimising the risk of complications."***
Reduced nutrient intake affects glucose utilisation in
tissues. When food intake is low, the body initially utilises
glucose from glycogenolysis in the liver, but if this persists
for more than 48 hours, the body begins to break down
muscle for glucose production through gluconeogenesis.
This degradation of proteins for energy can have negative
impacts on overall health and body functions.”** To ensure

successful healing and optimal outcomes, it is critical for
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orthognathic surgery patients to maintain a balanced
diet that includes sufficient amounts of protein.

The metabolic response plays a critical role in
facilitating postoperative recovery and restoring physio-
logical homeostasis. It involves adequate nutritional support
and the interaction of various cellular and molecular
mediators. Surgical outcomes are not solely determined
by surgical techniques, but also by the patient’s metabolic
support and nutritional intervention. Effective nutrition
therapy aims to provide enough nutrients to meet the
metabolic demands of the healing process, thereby
contributing to optimal restoration of the patient.””
Inadequate nutrition can impair immunity and anabolism,
negatively impacting wound healing, leading to post-
operative complications, and decreased muscle mass.
These findings highlight the significance of nutrition in
postoperative outcomes.”**

The management of postoperative muscle loss
typically involves nutrition therapy as the initial approach.
Adequate nutrition can significantly impact the nutritional
status of patients and is crucial to improving the functional
recovery, nutritional status, and quality of life of patients
during the postoperative period.””* Despite its potential
impact, nutrition therapy has received limited attention in
the field of orthognathic surgery. In 1984, Olejko and Fonseca
found that preoperative nutritional supplementation
for the purpose of inducing weight gain prior to surgery
had no significant benefit for healthy orthognathic surgical
patients. On the other hand, postoperative supplementation
with commercially available dietary supplements has been
shown to aid orthognathic surgical patients in maintaining
their body weight.”* A recent study was conducted on
orthognathic surgery patients. The results showed that
on average, the patients lost 4.96 ke, had a reduction of
3.07 % in body fat, and a decrease of 1.63 in their BMI at
4 weeks following the surgery, despite the fact that all
patients were provided with dietary advice and commercially
available liquid oral nutritional supplements by a dietician
after the surgery.’ The possible explanation for this could

be the fact that the characteristics of oral nutritional

supplements, such as taste, texture, and odour, can sig-
nificantly impact the compliance of patients. To increase
the likelihood of successful supplementation, it is important
to consider variations in flavour and consistency. In this
regard, results have shown that chocolate milk-based
supplements tend to be less well received compared to
those with vanilla, coffee, or strawberry flavour. Similarly,
among fruit juice-based supplements, tomato flavour was
observed to be more favourably received than orange
or apple flavour.” It is noted that some patients may opt
not to consume the prescribed oral nutritional supplements
due to concerns over their appearance.™ This misguided
belief that they are losing weight without realising that
it is primarily muscle mass that is being lost highlights
the importance of providing comprehensive nutritional
counselling as part of the nutritional therapy protocol.

The study’s generalizability may be compromised
due to its small sample size. However, the participants’
relatively homogeneous clinical characteristics could help
alleviate some of this limitation. Another factor contributing
to potential bias is the single-centre study design, which
could be influenced by the specific practices, protocols,
and patient populations of our department. To enhance
the reliability of the results, future researches should aim
to conduct larger-scale, international multicentre studies

with diverse settings.

Conclusion

The study’s results indicate that patients who
underwent orthognathic surgery experienced a reduction
in weight, body mass index, and especially muscle loss in
the immediate postoperative period, with no significant
gender-based differences.

The success of orthognathic surgery is contingent
upon both surgical expertise and nutritional support. The
findings from this study emphasise the importance of
investigating the alterations in weight and body
composition, especially muscle, following orthognathic
surgery. It is recommended to develop a specific nutrition

therapy protocol for patients undergoing orthognathic
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surgery. This plan should aim to prevent loss of muscle
mass, enhance wound healing, and reduce the likelihood
of postoperative complications. Implementation of such
a protocol would contribute to optimising patient outcomes

and recovery following orthognathic surgery.
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Dentoskeletal Changes from Two Types of Anterior Bite Planes in Deep Bite
Children: A Randomized Controlled Study
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Abstract

This study aimed to compare the dentoskeletal changes after using anterior bite planes fabricated from
acrylic resin (ABP) and thermoplastic materials (TBP) to correct deep bite in a group of children. Fifty-one deep bite
patients (aged 11.87 + 1.35 years) were randomly allocated into an untreated control, ABP, and TBP groups. Cephalometric
changes between before the treatment (T0) and the visit after normal overbite was achieved (T1) were analyzed
(O =.05). Compared with the untreated control group at the average treatment duration of 5.05 + 1.5 months, significant
changes in overbite and lower facial height in both treatment groups were observed (P < .05). ABP and TBP reduced
overbite by 2.57 + 1.70 mm and 2.30 + 1.75 mm, respectively (P > .05). Lower facial height of ABP and TBP increased
by 2.60 + 2.50 mm and 1.90 + 2.25 mm, respectively (P > .05). Significant increases of the overjet and proclination of
maxillary incisors were observed in the ABP group (P < .05), while significant decreases of overjet and retroclination
of maxillary incisors were found in the TBP group (P <.05). Comparing the TBP group with the control and ABP
groups, a significant reduction (P < .05) was observed in both overjet and maxillary incisor inclination. In conclusion,
ABP and TBP successfully alleviated deep bite. However, overjet and maxillary incisor inclination of the ABP group

increased, while both parameters of TBP group decreased.
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Introduction

Deep bite is characterized by an excessive vertical
overbite in the anterior region.' Baccettiet al. defined deep
bite as a malocclusion where the overbite is greater than
4 mm and where the mandibular incisor crowns overlap
the maxillary incisors vertically by more than 40 %.” The
prevalence of deep bite increases significantly from 5.8 %

to 18.4 % from primary to early permanent dentition.” This

malocclusion is less commonly self-corrected from primary
to early permanent dentition compared to anterior open
bite, sagittal malocclusions, or posterior crossbite, and has a
high tendency to relapse after orthodontic treatment.>*

It is recommended to treat a deep bite early to
prevent gingival trauma at the palatal surface of the maxillary

incisors and attrition of mandibular incisors. Early treatment
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can also prevent adverse effects on lateral and anterior
mandibular movements during mastication and tempo-
romandibular joint problems.>*® Delayed treatment of
excessive overbite may later lead to skeletal sagittal
discrepancy.’ Correction of a deep bite in late mixed or
early permanent dentition is apparently stable.*’

The mode of treatment for a deep bite in growing
patients is mainly extrusion of posterior teeth. Every 1.0 mm
of posterior dental extrusion resulted in a bite opening of
2.0-2.5mmin the incisal area.'’ Acommon appliance used to
treat a deep bite in children is a removable anterior bite
plane fabricated from acrylic resin material (ABP) (Fig. 1A)
that provides mandibular posterior teeth extrusion.'*?
The current modality is a clear thermoplastic anterior bite
plane (TBP) that covers the clinical crowns of all maxillary
teeth (Fig. 1B)."*" The TBP may be more comfortable than
the ABP since it has no palatal tissue coverage, and it is
more esthetically acceptable because it is transparent.
Nevertheless, the two appliances have different retentive
component designs, fabrication processes, hardness of
materials, and crown coverage that may cause different
skeletal and dental changes.

This study aimed to compare the skeletal and
dental changes in a group of deep bite growing patients
using either an ABP or a clear TBP. The null hypothesis
was that there was no significant difference in the skeletal

and dental changes between ABP and TBP.

Materials and Methods

Trial design and Any Changes after Trial Commencement
This three-arm, parallel randomized controlled
trial study was approved by the Ethics Committee on
Human Research of the Faculty of Dentistry, Prince of
Songkla University (ethical approval No. EC6305-014-P-HR).
The trial was registered at the Thai Clinical Trial Registry,
under the identifier TCTR20201230001.
Sample Size Calculation
The sample size was calculated by G*Power
(Version 3.1)" using parameters from a study on the
comparison of overbite changes from the use of a removable

anterior bite plane followed by fixed appliances and untreated

patients. The differences of mean overbite changes were
-3.1and -1.4. The differences of standard deviation were
1.3 mm and 1.5 mm. The level of significance was set at
0.05, and power of the test was 0.85."° The initial sample
size was 14 per group. At a drop-out rate of 20 %, the final
sample size was 17 per group.
Participants, Eligibility Criteria, and Setting

The subjects were consecutively recruited
from the Orthodontic Clinic, Dental Hospital, Faculty of
Dentistry, Prince of Songkla University according to the
following inclusioncriteria: (1) dental deep bite (overbite >
40 % of clinical crown height of the mandibular incisors?),
(2) overjet 1-5 mm, (3) Class | or mild Class Il malocclusion,
(4) late mixed dentition (9-13 years), (5) Class | or mild
Class Il skeletal relationship (1° < ANB < 6°), and (6) hy-
podivergent or normodivergent pattern (SN-MP < 35°).
The exclusion criteria were: (1) signs or symptoms of
temporomandibular disorders, and (2) clinical absence
of first molars or mandibular incisors.
Randomization

The subjects were randomly allocated into three
groups: untreated control, ABP, and TBP groups using the
www.random.org web site for a list of generated numbers.
Subjects in the control group were observed for skeletal
and dental changes from lateral cephalograms for 6 months
and were then treated with an orthodontic appliance.
Subjects in the experimental groups were randomly allocated
into either the ABP or TBP group. Before participating in this
trial, all subjects and guardians were informed of the purpose
and implications of the study and were required to sign
consent forms. Two postgraduate students in the orthodontic
clinic, under supervision of an orthodontist, treated the subjects.
Interventions
ABP Appliance: The appliance included two Adam’s
clasps on the maxillary permanent first molars, a labial
arch wire, and an acrylic coverage on the palate with an
anterior bite plane in contact with the incisal edge of
all four mandibular incisors (Fig. 1A).

TBP Appliance: The appliance was made of a 1.8 mm
thick thermoplastic bilaminate material (Durasoft® pd -

SCHEU-DENTAL GmbH, Iserlohn, Germany) composed of
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polyethylene and polyurethane. The design of the appliance
was modified based on previous studies 13,14 For dental
cast preparation, plaster was applied to the palatal aspect
of the maxillary anterior teeth and shaped to resemble
the anterior bite plane of the ABP appliance. Additionally,
rectangular plaster pieces measuring 1.5x4 mm were
attached to the buccal surface of the first primary molar
or first premolar teeth on both sides to create convex
buttons on the outer surface of the appliance. These
buttons served as “appliance removal helpers”. Patients
were instructed to use their fingers to push these buttons
occlusally for appliance removal, which prevented the

appliance edge from tearing due to repetitive pulling.”

&
P\

Figure 1 Occlusal (left) and lateral (right) views of the ABP (A) and TBP (B)

Interim Analysis and Stopping Guidelines

If harm from a deep bite occurred in the control
group, orthodontic treatment was immediately started.
Subjects in the treatment groups whose overbite remained
unchanged for 3 months'’ after the start of the study
were to be withdrawn from the study and treated with
other types of orthodontic appliances.
Cephalometric Analysis

Lateral cephalograms were taken in all subjects.
For the control group, lateral cephalograms of the control

group were taken at the first visit (TO) and 6 months later

Following the vacuum thermoforming process, the thermo-
plastic material was heated and compressed, resulting in
a reduced thickness from 1.8 mm to an average of 0.5-
0.8 mm on the posterior occlusal surface coverage. The
appliance was trimmed and extended 2-3 mm beyond
the gingival margin of all teeth (Fig. 1B).

The flat bite plane surface of both the ABP and
TBP appliances contacted four mandibular incisors to
create a 2-mm disocclusion at the first permanent molars.
Subjects in the ABP and TBP groups were advised to
wear the appliances full-time except during meals and
tooth brushing. The subjects were examined monthly

until a 2-mm of overbite was achieved.

(T)). Lateral cephalograms of the two experimental groups
were taken before treatment (T ) and after achieving
normal overbite (T ) with natural head position. The
same cephalostat and cephalometric machine were
used for all images.

Cephalometric measurements were modified
based on the methods described by Forsberg'®and Franchi
et al.’® (Fig. 2). Cephalometric images were digitized and
analyzed by one researcher using Dolphin Imaging software
version 11.9 (Dolphin Imaging & Management Solutions,
Chatsworth, CA, USA). Landmarks for the T0 and T1 radiographs
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of each patient were sequentially identified to reduce
potential landmark identification error. Parameters were

measured in distances and angles to evaluate skeletal and

dental changes (Fig. 2 and Table 1). Results were obtained

from skeletal and dental changes in sagittal and vertical

dimensions.

Figure 2 Angular (A) and linear (B) cephalometric measurements used in this study

Table 1 Cephalometric measurements (Fig. 2)

Measurement Definition
Skeletal A-P SNA (°) Sella-Nasion to A Point Angle
SNB (°) Sella-Nasion to B Point Angle
ANB (°) Angle between NA line and NB line
Skeletal Vertical SNMP (°) Angle between SN plane and mandibular plane (Go-Me)
ArGo (mm) Distance between Ar and Go
CoGn (mm) Distance between Co and Gn
ANSMe (mm) Distance measured from anterior nasal spine to menton
Dental OB (mm) Vertical distance between the Mx1 and Md1
0OJ (mm) Horizontal distance between the Mx1 and Md1
Mx1PP (°) Angle between the long axis of the maxillary incisor (Mx1 axis) and palatal plane (PP)

Mx1perpPP (mm)

Distance perpendicular to palatal plane to incisal tip of maxillary incisor

Mx6perpPP (mm)

Distance perpendicular to maxillary plane to mesiobuccal cusp of maxillary first

molar

Md1MP (°)

Angle between the long axis of the mandibular incisor (Md1 axis) and mandibular
plane (MP)

Md1perpMP (mm)

Distance perpendicular to mandibular plane to incisal tip of

mandibular incisor

MdéperpMP (mm)

Distance perpendicular to mandibular plane to mesiobuccal cusp of mandibular

first molar
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The rates of mandibular molar extrusion and
overbite correction in units of mm/month were determined
by the amount of change (mm) divided by the observed
duration (months).

Blinding

The operators and subjects were not blinded
because of awareness of the appliance type. However,
single blinding was accomplished when the researcher
measured the lateral cephalogram data. All records were
identified with an individual number of each subject to
conceal the subject’s group allocation.

Statistical Analysis

The SPSS 25.0 software program (SPSS Inc, Chicago,
IL, USA) was used for the statistical analysis. According to
the Kolmogorov-Smirnov tests, the majority of variables
were not normally distributed. Therefore, non-parametric
statistics were applied. The median and interquartile range
were used to present the average value of each parameter.
Chi-square test was used to compare gender between
groups. Wilcoxon signed rank tests were used to compare
the cephalometric data between time points within groups.

Kruskal-Wallis and pairwise comparisons were used to

evaluate the differences between the three groups. The
significance level was set at 0.05.
Error of Method

To assess the reliability of the outcomes, 20
randomly selected patients had their cephalometric
data retraced and remeasured after an interval of one
month by the same investigator. Dahlberg’s formula and
intraclass correlation coefficients were used to assess

agreement.

Participant Flow

Atotal of 65 children were assessed for eligibility.
Fourteen children were excluded because they did not
meet the inclusion criteria and two refused to participate.
Thus, 51 patients, 30 males and 21 females; with a mean
+ SD age of 11.52 + 1.38 years were randomized in a 1:1:1
ratio to the control group, ABP group, and TBP group. No
subjects dropped out during the study. The CONSORT
diagram shows the flow of subjects assessed for random-

ization, allocation, treatment, and follow-up (Fig. 3).

Enroliment

Assessed for eligibility (n = 65)

Excluded (n=16)

Not meeting inclusion criteria (n=14)

Randomized (n=51)

Denied to participate (n=2)

l

Allocation

Allocated to control group
(n=17)

Allocated to intervention
ABP group (n=17)

|

Allocated to intervention
TBP group (n=17)

Follow-up

Lost to follow-up
(n=0)

T

Lost to follow-up
(n=0)

Lost to follow-up
(n=0)

Analysis

Analysed
(n=17)

v

Figure 3 CONSORT flow diagram of the study

Analysed
(n=17)

Analysed
(n=17)
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The measurement error for each parameter
ranged from 0.01 - 0.24 mm and 0.13° - 0.38° for linear
variables and angular variables, respectively. The intraclass
correlation coefficient ranged from 0.83 - 0.97 for all
measurements. The measurement errors and reliability
values were acceptable.

Comparisons of baseline characteristics are
presented in Table 2. No statistically significant difference
in any parameter between the three groups was observed
concerning gender, age, overbite, overjet, ANB, SNMP

angle, maxillary or mandibular incisor inclinations (P > .05).

No significant difference in the total observation/treatment
times was found between the three groups (P >.05). The
mandibular extrusion and overbite correction rates were
not statistically significantly different between the ABP
and TBP groups (P < .001) (Table 3). Deep bites in the ABP
and the TBP groups were completely corrected with average
treatment durations of 5.00 + 2.50 and 5.10 + 3.00 months,
respectively. No harmful effects occurred in any subject.
The intention to treat principle was used to analyze

the data.

Table 2 Comparison of baseline characteristics at pre-treatment

Variables Control (n = 17) ABP (n = 17) TBP (n = 17) P Value
Median IQR? Median IQR Median IQR
N (boys : girls) 11:6 10:7 9:8 78a°
Age (y) 11.66 1.33 11.87 1.00 11.15 1.74 .298°
Overbite (mm) 4.40 1.90 4.50 1.80 4.20 1.80 .907°
Overjet (mm) 4.50 1.35 4.50 1.45 4.80 1.60 279°
ANB (°) 3.14 1.89 4.37 1.20 3.44 247 .093°
SNMP (°) 27.09 6.09 25.87 5.40 27.25 5.65 .078°
Mx1PP (°) 113.00 15.25 116.10 11.80 118.70 6.45 377°
Md1MP (°) 95.50 6.00 96.30 9.20 94.20 7.35 .603°

ABP: acrylic resin bite plane, TBP: thermoplastic bite plane; °IQR: interquartile range.
P Value of Chi-square. < P Value of by Kruskal-Wallis tests.

Table 3 Comparison of total observation/treatment time, mandibular molar extrusion rate and overbite correction rate among the

three groups

Variables Control (n=17) ABP (n=17) TBP (n=17) P Value
Median IQR Median IQR Median IQR

Observation/Tx time 5.80 1.00 5.00 2.50 5.10 3.00 149
(month)
Mdé extrusion rate 0.10° 0.18 0.37° 0.41 0.30° 0.45 .004**
(mm/month)
Overbite correction rate 0.01° 0.19 -0.57° 0.50 -0.60° 0.52 .000%**
(mm/month)

ABP: acrylic resin bite plane, TBP: clear thermoplastic bite plane, IQR: interquartile range. ** P < .01, ** P < .001; Kruskal-Wallis tests.
Groups with the same letter are not significantly different (P > .05)
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Within group comparisons, significant increases
in the ramus height (ArGo) and mandibular length (CoGn)
were found in all groups (P < .05). Significant increases in
lower facial height (ANSMe) in the ABP and TBP groups were
2.60 mm and 1.90 mm, respectively (P < .05). For maxillary
incisor inclination, the Mx1PP significantly increased by
1.9%in the ABP group (P < .05). However, in the TBP group,
the Mx1PP significantly decreased by -1.2° (P < .05). In both

treatment groups, a significant decrease in overbite was
observed (P < .001). Maxillary and mandibular molar
extrusions were shown in the ABP and TBP groups (P < .05),
whereas these molar positions remained unchanged in the
control group (P = .05) (Tables 4). Examples of dentoskeletal
changes according to lateral cephalometric superimposition
between T and T inanABP subject and a TPB subject are

presented in Figure 4.
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Figure 4 Cranial base, maxilla and mandible superimposition on the stable structures in an ABP subject (A) and a TBP subject (B).

Significant difference was not observed among
the three groups for any sagittal skeletal cephalometric
variable (P > .05) (Table 5). Vertically, both treatment groups
induced a significant increase in lower facial height compared
to the untreated control group (P < .05). Dentally, overbite
was reduced in ABP and TBP groups by 2.57 + 1.70 mm and
2.30 + 1.75 mm, respectively (P > .05). The changes were
significantly different from the control group (P < .000).
Similarly, mandibular molar extrusions were significantly

greater in both treatment groups compared with the control

group (P < .05). Mandibular incisor inclination and mandibular
incisal vertical change were not significantly different
between the treatment groups and the untreated control
group (P > .05). Overjet was significantly reduced in the
TBP group (-0.7 mm), which was significantly different from
the control and ABP groups (P < .05). The maxillary incisors
of the TBP group were retroclined more than in the control
and ABP groups (P <.05), whereas changes in maxillary
inclination of the ABP group were significantly proclined
more than in the control and TBP groups (P < .05) (Table 5).

Table 5 Comparison of median and interquartile range of cephalometric value changes between the three groups

Control (n=17) ABP (n=17) TBP (n=17)
Variables P value
Median IQR Median IQR Median IQR

f-( SNA (%) 0.70 1.25 0.00 1.45 0.30 1.40 201
g SNB (°) 0.74 0.85 0.02 2.15 0.60 1.20 181
% ANB (9 0.10 0.70 0.10 1.15 -0.10 1.20 781
:’3 SNMP (°) -0.10 1.90 0.30 2.25 0.50 1.60 058
E’ ArGo (°) 1.80 2.30 1.20 2.35 1.00 3.05 397
ﬁ CoGn (mm) 1.40 2.05 1.90 3.15 1.50 2.95 727
% ANSMe (mm) 0.40° 2.00 2.60° 2.50 1.90° 2.25 .000%%*
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Table 5 Comparison of median and interquartile range of cephalometric value changes between the three groups (cont.)

Control (n=17) ABP (n=17) TBP (n=17)
Variables P value
Median IQR Median IQR Median IQR

OB (mm) 0.10° 0.90 -2.57° 1.70 -2.30° 1.75 .000%**

0J (mm) 0.20° 0.80 0.45° 1.45 -0.70° 1.35 .003**
Mx1PP (%) 0.00°" 2.15 0.70° 3.80 -0.10° 4.20 .028*
g Mx1perpPP (mm) 0.00 1.30 0.00 1.70 -0.20 1.20 919
8 Mx6perpPP (mm) 0.30 1.00 0.90 2.10 1.30 1.35 .059
Md1IMP (°) -1.30 4.10 2.60 4.87 1.70 2.25 093
Md1perpMP (mm) 0.04 1.30 0.40 2.95 0.57 2.05 901
MdéperpMP (mm) 0.40° 1.15 1.60° 1.45 0.90° 1.40 .025%

ABP: acrylic resin bite plane, TBP: thermoplastic bite plane, IQR: interquartile range.

TO: before treatment, T1: after achieving normal overbite
*P <.05 ** P <.005 ** P <.001 by Kruskal-Wallis tests.
Groups with the same letter are not significantly different (P > .05)

Discussion

This randomized controlled trial demonstrated
that both ABP and TBP were successful in correcting a deep
bite at comparable rates. The primary mechanism of deep
bite correction was through the extrusion of mandibular
posterior teeth. After accounting for the amount of mandibular
posterior dentoalveolar growth in the untreated group,
the net mandibular molar extrusion due to the application
of ABP and TBP was approximately 1.2 mm and 0.5 mm,
respectively. Although not statistically significant and
assuming similar masticatory function, the slightly larger
amount of mandibular molar extrusion in the ABP group
compared to the TBP group was possibly due to the
posterior occlusal surface coverage of the TBP appliance,
which had a thickness of about 0.5-0.8 mm due to the
heated vacuum fabrication process and may limit the
amount of mandibular molar extrusion.

Mandibular incisor inclinations were not affected
by the anterior bite planes, which is in accordance with
the results from previous studies.®"® This could be because
the biting force acting against the anterior bite plane is
transmitted along the axis of the mandibular incisors.
Therefore, a removable anterior bite plane may provide

an advantage over fixed appliances for deep bite correction

in patients whose mandibular incisor inclination needs
to be controlled. Fixed appliances exert intrusive forces
labially to the center of resistance of the roots, which
therefore inevitably produce labial proclination.

The TBP group showed retroclination of the maxillary
incisors, while the ABP group exhibited proclination. An
explanation for this is based on the material characteristics
and design differences between the two appliances. The
TBP thermoplastic material has a lower modulus of elasticity
than the ABP acrylic resin, which results in being squashed
down when pushed."”” Furthermore, the TBP appliance
fully covers the labial surface of the maxillary incisors, while
the ABP appliance has only a labial bow wire contacting
the labial surface of the maxillary incisors at the middle
third of the crown height. When biting on the TBP bite
plane, the thermoplastic material is compressed towards
the palatal tissue, which pulls the labial coverage of the
appliance palatally, thus leading to palatal tipping of the
maxillary incisors.” In contrast, when biting on the hard
acrylic surface of the ABP, the force is transmitted from
the bite plane to the palatal surface of the maxillary incisors,
which eventually causes labial tipping. If the tipping

force is incisal to the labial bow wire, a couple force is
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created and enhances the tipping effect.”** While there
was a noticeable change in maxillary incisor inclination
in both the ABP and TBP groups, no significant difference
was observed in the vertical movement of the maxillary
incisors within or between the groups. This suggests that
neither the ABP nor TBP designs has an extrusive or intrusive
effect on the maxillary incisors.

Skeletally, both the ABP and TBP groups showed
a significant increase in lower facial height (ANS-Me), while
the mandibular plane angle (SN-MP) remained unchanged.
Previous studies also observed that growing patients were
able to maintain their mandibular plane angles after deep
bite treatment. This may be due to compensatory vertical
ramal growth and condylar growth, which was suggested
in previous studies.*”*

Our study followed the intention-to-treat principle,
which reduces the likelihood of overestimating results by
including non-compliant subjects while recognizing that
such events may occur in the clinical setting.”” However,
there are some limitations to consider. The generalizability
of our findings is limited to growing patients with skeletal
Class I or mild skeletal Class Il, deep bite, and normal maxillary
and mandibular incisor inclination. Additionally, our results
cannot be extrapolated to fixed anterior bite planes or the
correction of deep bite with fixed appliances or other
designs. Although certain dentoskeletal changes were
observed during the 6-month study period, it is important
to note that this duration may not be sufficient to fully
capture the complete changes resulting from the application
of the anterior bite plane. Consequently, a long-term
follow-up is imperative to comprehensively investigate the
overall skeletal changes and gain a deeper understanding of
the treatment’s effectiveness and stability over an extended
period of time. For further studies, the study sample
should be increased to avoid type Il error. Since patient
compliance is a key factor in the success of removable
appliances for correcting malocclusion, embedding a
time recording sensor into the appliance to monitor the
exact duration of wear may provide useful information

on the effect of compliance on deep bite correction.

In clinical practice, the ABP may be more appropriate
for patients who require proclination of their maxillary
incisors, for example in Class Il division 2 patients with
retroclined maxillary incisors or those with increased tooth-
to-lip relationship. Conversely, the TBP may be more appro-
priate for patients who need retroclination of the maxillary
incisors such as those with Class Il division 1 malocclusion

with protruded incisors and increased overjet.

Conclusion

Both ABP and TBP were effective in correcting deep
bite in children within a similar treatment duration. The
correction of deep bite was primarily achieved through
mandibular molar extrusion. The use of ABP resulted in
proclination of the maxillary incisors, while the TBP caused

retroclination of the maxillary incisors.
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Abstract

This study aimed to examine the surface remaining metal ions of two types of stainless steel brackets in
different chloride environments of two swimming pools by comparing the amount of ions found on the surface of
the brackets and comparing surface characteristics at bracket slots between the study groups after one year usage
and analyzing the metallic composition of the two types of brackets. Two brands of brackets were studied (AM, KO).
Participants included 28 swimmers from two different pools (CU, BC) and a control group of 14 orthodontic patients.
Bracket brands were randomly allocated to all participants. The mandibular incisor brackets were removed after one
year of treatment. The removed brackets were soaked in 17% EDTA and analyzed for iron ion (Fe), nickel ion (Ni), and
chromium ion (Cr) using ICP-OES. Two-way ANOVA were used to examine the effects of brackets and pools on the
amount of ions. Additionally, electron microscopy images were compared between the unused and used bracket

surfaces and using EDX to detect metal composition. The results revealed no significant relationship between bracket
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types and pools. However, there were significant differences in the quantity of iron ion and nickel ion between the

two types of brackets at a statistical significance level of 0.01. AM brackets exhibited distinct surface characteristics

between the used and unused groups, while KO brackets did not show such differences. In conclusion, AM brackets

exhibited higher surface remaining metal ions than KO brackets. The chloride environments of the swimming pools

did not significantly affect the surface remaining metal ions of stainless steel brackets.

Keywords : Chloride, Bracket, Swimming pool, Stainless steel, Metal ion
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Figure 1 Means and Standard deviation of the amount of iron ion from different brackets types and different chloride environment
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Figure 2 Means and Standard deviation of the amount of Nickel ion from different brackets types and different chloride environment
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Figure 3 Means and Standard deviation of the amount of Chromium ion from different brackets types and different chloride environment

AN 1 NITIATIZAAI UMY TUTIIUUADI WUTNHAYOIUU SRR T Tauazan N InaeAas s ilnoUSuInBeauyeunsn uazdeeuinia
Table 1 Two-way ANOVA analysis demonstrating the effects of different bracket types and different chloride environments on the

amount of irons and nickel ions.

Source of variation df Ms F ratio P value
Iron
Bracket type 56554.70 117.31 .00*
Chloride Environment 386.64 0.80 46
Interaction 2 561.33 1.16 .32
Error 36 482.11
Nickel
Bracket type 3193.61 89.40 .00*
Chloride Environment 2 24.79 0.69 51
Interaction 31.12 0.87 .43
Error 36 34.72

p-values of two-way ANOVA statistical analysis;

*p <001
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Figure 4 SEM image at the slot area of a new AM bracket (x1000) uWIANeae (CU) (asvee 1000 t17)

Figure 5 SEM image at the slot area of an AM bracket from CU

swimming pool (x1000)
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Figure 6 SEM image at the slot area of an AM bracket from BC control group (x1000)

swimming pool (x1000)
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Figure 10 SEM image at the slot area of a KO bracket from BC
swimming pool (x1000)
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Table 2 Means and Standard deviation of metal composition (Wt%) of new brackets (KO, AM) analyzed by EDX

dooulanz Tasifieu wan fnifa 7NN
wlauu3ning (Wt%) (Wt%) (Wt%) (Wt%)
KO (n=8) 19.06+0.32 72.97+1.57 8.31+0.41 -
AM (n=8) 11.41+0.31 81.02+0.85 3.90+0.36 3.68+0.84
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uNUNa Funskoaues’

Noppadon Chanpongsaeng’

"NRUTUANT Y amﬁuqmmwﬁﬂmewﬁmmiﬁﬁ NINIIIUAT UseinAlny

'Dental Department, Queen Sirikit National Institute of Child Health, Bangkok, Thailand

1. wiadnilauiiunaquiamanndldaty 1Ananesdusznoues
n. Unihia AU 9oNTAU
2. Wan U 8endiauy
A. lasidley AU eandlau
3. 29nila AU 99nTlau

2. wSedieln Wasamusnadeoulanylureumnan
n. NADIganssAl BANATOULUUABINTIA
¥, 1A30ailoNAT 12951 Femadadnuisd WROBLTAUALUUNTYBNAINY
A. 1309 ICP — OES
a. Lﬂ%‘aaé"uazLﬁauﬂawmﬁqq

3. dala luld FBAnwinisiansounusninmmndnndnlSatuluuywd
n. asramUsinaseeulansluthany
. asanUsunadeeulanslunyud
A, AsI9dnBAENURILUSNAATIHIUASNIeY
4. asranUsunudeeulavgluansazavmaslsa

4. Yola laild onsamgliiusedinia
n. WikeNdNLEU
2. SuRUINaen
A. thaneusa
1. Ynnautindeu

5. MuUseNFEITNUAMZNITINNTOMTUAZEN NITNTNEIITAUEY 2561 LuSninawanndliat
Sadundesdiounmdussinniiviils
.1
9. 2
A. 3
9.4

n3an amzieunse Login Tu www.cdec.orth LitenaufinuuazSuazuuy 3 niheRanssy




