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Author Guidelines
Srinakharinwirot University Dental Journal (SWU Dent J)

SWU Dent J is a dental journal of Srinakharinwirot University established since 2005. The online version
has been published since 2022. We are pleased to welcome the authors to submit the articles in oral
sciences and other related areas. SWU Dent J. publishes (Online) two issues per year, January-June
and July-December.

Purpose of the Journal

1. To publish the original research articles, literature reviews, case reports in oral sciences and other
related areas.

2. To introduce new knowledge and observations related to the any aspects of oral and dental cares
as well as other healthcare are especially encouraged.

3. To communicate academically between dentists and others in related areas.

Types of Articles
SWU Dent J publishes the following types of articles:

1. Original Articles report results of original research in dental and oral sciences as well as other
related fields (preclinical, clinical, or translational). The presented work must not be published
elsewhere.

2. Review Articles describe and evaluate previously published materials in a given topic, diagnosis, or
treatment in order to suggest new approaches or ideas.

3. Case Reports of rare or unusual cases, or treatment with good long-term follow-up information,
particularly in areas in which good statistics on results of treatment are needed.

4. Miscellaneous Other manuscript that reports useful information could be written in a form of “Letter
to editor” or “Brief communications”.

Manuscript Submission

All abstracts must be submitted in English. Manuscript written in Thai and/or Thai authors need to
include abstract in both languages. Authors of non-native English speakers should consider their work
reviewed by either a native English speaker or academic proofreading services prior to submission.

All submissions must include a cover letter signed by all authors. Cover letters should certify the
research is original, not being simultaneously considered for publication elsewhere, and free of conflict
of interest. The format of cover letter is available at the end of this document.

In addition, title page should be submitted. Title page includes title of the manuscript, name, degree and
affiliation of all authors. Moreover, mailing address, telephone number and email address of corresponding
author should be included.

Submission can be done online via SWU edJournals System (OSJ) at
http://ejournals.swu.ac.th/index.php/swudent;

or the authors can send the manuscript and related document to
email: swudentj@yahoo.com



Manuscript preparation
Manuscripts must adhere to the following instructions or they will be rejected before undergoing peer
review.

e Prepare the manuscript in Microsoft Word (docx) using Cordia new font 16. Leave a one-inch
margin on all sides. Do not right justify.

e Manuscript must be done in plain and simple style format as possible.

e Number all manuscript pages consecutively in the upper right-hand corner (text and references,
followed by illustrations on separate pages).

e Manuscript length (including all references, tables, figures) should be no more than 15 pages
(standard A4 21.1 x 29.7 cm page size).

e All figures, illustrations, graphs, and tables must be provided in the text and should include
title and foot note. In addition, explanation for abbreviation and symbols is required.

e |dentifying teeth by their name, rather than a number or letter. Be consistent throughout the
manuscript. If it is not possible to use the name, use FDI two-digit system after which their
full names have been firstly mentioned in the text.

e Follow internationally accepted rules and conventions: use the international system of units
(SI). If other units are mentioned, please give their equivalent in SI.

e Abbreviation should be explained in the parenthesis when first used. Avoid using abbreviation
in title and abstract.

Manuscript format

Please order the manuscript as follows: Title, Abstract, Introduction, Materials and Methods, Results,
Discussion, Conclusion, Acknowledgements, References, Start each section on a separate page.

Title page
e The title page should contain:

1. Title: a concise and informative title (do not include numbers, acronyms, abbreviations).

2. Corresponding Author must provide: full name, complete address, phone, fax, and a valid
e-mail address, which will be used for all communication with the journal.

3. Author information including;
3.1 Full name of all authors
3.2 Complete mailing address for each author
3.3 Degrees (e.g. DDS, PhD)
3.4 Affiliation (e.g. Department of Stomatology, Faculty of Dentistry, Srinakharinwirot University)

Abstract
e 250 words.
e Original article : abstract Should include as follows: Objectives, Methods, Results, and Conclusions.

All abstracts must be submitted in English. Manuscript written in Thai need to include abstract in both
languages.

Keywords: Up to 3-6 keywords should be provided, and selected from Medical Subject Headings
(MeSH). Information on the selection of keywords: see http://www.nlm.nih.gov/mesh/MBrowser.html.



Introduction
e Briefly explain the existing knowledge, and demonstrate the problems leading to the main
objectives of the research.

Materials and methods

e Describe the procedures in detail.

e |f human subjects or related specimens (including teeth, saliva, tissues) have been involved
in the research, please state evidence of IRB or local ethical committee approval, including
an obtaining of informed consent. When laboratory animals are used, inform the level of
institutional review allowing for human practices, as appropriated.

e Provide names and sources of all instruments or commercial products e.g.

- Instrument e.g. Universal Testing machine (Shimadzu, EZtest, Japan)
- Commercial product e.g. Polyether (Impregum, SMESPE, USA)
e Statistics used in the manuscript should be clearly demonstrated.

Results
e Report data directly with complete statistical analysis.
e Always describe statistic values with standard errors or standard deviations, including
particular degree of probability level e.g. p = 0.026 or p < 0.05
e Tables and figures should be numbered in the order in which they are described and cited
in the text.

Discussion
e Carefully explain and evaluate data.
e Compare with other findings particularly what causes the difference.
e Suggest directions for future research.

Conclusion (if included)
e State shortly the most important finding of the research.
e Do not repeat Results or Discussion.

Acknowledgements (if applicable)
e Inform all assistances from individuals as appropriated.
e Report all sources of grant and other support for the project.

References
e All reference must be written in English.
e (Citations should be numbered consecutively in parentheses as they appear in the text and
they should present after punctuation e.g. text (1,4-7,9,10).
e Examples of reference citation formats:

- Journal article:

Aroonrerk N, Pichyangkul S, Yongvanitchit K, Wisetchang M, Sa-Ard-lam N, Sirisinha S, et al.
Generation of gingival T cell lines/clones specific with Porphyromonas gingivalis pulsed dendritic cells
from periodontitis patients. J Periodontal Res. 2003;38(3):262-8.

- Books/Chapter in a book:

Profit WR, Fields HW. Contemporary orthodontics. 3'ded. St. Louis: Mosby; 2000.

Yamada KM. Fibronectic and other cell interactive glycoproteins. In: Hay ED, editor. Cell
biology of extra-cellular matrix. 2Nded. New York: Plenum Press; 1991. p.111-46.
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Kerdmanee K. In Vitro Study of Er,Cr:YSGG Laser in Adjunct to Ultrasonic Root Debridement
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Bangkok: Srinakharinwirot University; 2015.

- Journal article on the Internet (Article with digital object identifier)

Lam-ubol A, Rungsiyanont S, Vacharotayangul P, Sappayatosok K, Chankanka O. Oral
manifestations, salivary flow rates and Candida species in Thai HIV-infected patients. J Clin Exp Dent.
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- Database on the Internet

National Statistical Office. The 2013 survey on health and welfare [Internet]. Bangkok:
Ministry of Information and Communication Technology; 2017 [cited 2017 March]. Available from:
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Journal Editors Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample
References (http://www.nlm.nih.gov/bsd/uniform_requirements.html)”
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Tables and Figures

Tables
e Table design and layout must be plain and simple as possible
e All tables must be inserted in the text.
e Use explanatory footnotes if possible. In the table or title, indicate the order of footnotes with
lower-case letters in superscript. If needed in footnotes, cite the short form of references in
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Figures
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e lllustrations, graphs and figures must be provided as TIFF or JPEG files (8.9 x 16 cm) with
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e Radiographic images should be prepared by taking a photo in black and white from original
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different institutions which are the experts in the field. The article will be accepted for publication when
at least 2 reviewers agree. Please note that the authors agree to transfer copyright to SWU Dent J on
submission, if the manuscript is accepted for publication. Attempts to reproduce parts of the article may
be done with written permission from SWU Dent J.



Address for Correspondences

Mrs. Kanokporn Sukyanan

Faculty of Dentistry, Srinakharinwirot University,

114, Sukhumwit 23, Wattana, Bangkok 10110, Thailand.
Telephone: (662) 6495000 ext 15140, Fax. (662) 6641882,
E-mail: swudentj@yahoo.com

Conflicts of Interest

Authors must state all possible conflicts of interest in the manuscript, including financial, consultant,
institutional and other relationships that might lead to bias or a conflict of interest. If there is no conflict
of interest, this should also be explicitly stated as none declared. All sources of funding should be
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ORIGINAL ARTICLE SWU Dent J. Vol.15 No.2 2022

The Effects of Aloe Vera Extract on Streptococcus Mutans

Nattapon Rotpenpian*,** Bunjird Yapong* Suwanna Jitpukdeebodintra*,**

Abstract

Objective: To study the effect of aloe vera extract on bactericidal activity, growth inhibition,
glucosyltransferase enzyme activity, inhibition of acid production and adhesion of Streptococcus
mutans ATCC 25175.

Materials and Methods: Aqueous aloe vera extract was determined minimal inhibitory
concentration (MIC) and minimal bactericidal concentration (MBC) to Streptococcus mutans ATCC
25175 by a broth microdilution method. Then, at MIC and sub-MIC levels (1/2, 1/4 and 1/8) of aloe
vera extract, activity of glucosyltransferase enzyme was determined by the production of glucan
level. The inhibition of acid production was determined by pH measurement at 0-150 min, and the
inhibition of adhesion of Streptococcus mutans ATCC 25175 was performed by crytal violet staining.

Results: The MIC of aloe vera extract was 125 mg/ml, which showed growth inhibition
effect at 6-10 hours. However, it cannot inhibit growth of bacteria after 24 hours and MBC could not
be determined. At minimum inhibitory concentration of aloe vera extract did not show an inhibitory
effect on glucosyltransferase enzyme activity; moreover, the 1/2, 1/4 and 1/8 of MIC of aloe vera
extract did not show an inhibitory effect on acid production of Streptococcus mutans ATCC 25175.
However, at MIC and sub-MIC levels, aloe vera extract showed an inhibitory effect on adhesion of
Streptococcus mutans ATCC 25175.

Conclusion: Aqueous aloe vera extract can inhibit adhesion of Streptococcus mutans ATCC

25175.

Keywords: Aloe vera, Bacterial adhesion, Dental caries, Streptococcus mutans

*Department of Oral Biology and Occlusion, **Cell Biology and Biomaterial Research Unit, Faculty of Dentistry, Prince of

Songkla University,15 Kanjanavanit Rd., Korhong, Hatyai, Songkhla, 90110 Thailand.
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Ui (Introduction)

Iiﬂﬁuﬁg (dental caries, tooth decay) LNn3aN
wuafieiinalsaluauadunidouiniudoy
hmasnamsnisndevanlinaisifunindy
yMantsRIAuRaaaan (1,2) Homnsulnronda
FIUNUR (Streptococcus mutans) Huidsuuaiise
nquehdiineWiAnlsniiuy (3) AuanTAvosds
awsularanda fuwnud asnsaanenIsadunsd
Taginannnistasaaismslulainsnane s
finndreludaviinsrunszuaunislnalaladin
(glycolytic pathway) NInBUN3ET Idanansens
wiazUssianuanaeiuly sndeg1aimu nse
nglalafln (glucuronic acid ) MNaNIBIMNILIZAN
ihmawaza$ulawmmuuylindn (non-fermentable
carbohydrate) 38 nIALAAAN (lactic acid) N
ssonadszsnmhmauazanslulawmmuunmin
(fermentable carbohydrate) (2-4) nInAUNIENA S
aNNTTLIUNaRInaaziinAnmiunsaluwHy
ATUAUNItaunsziedn pH A 5.5 Baifiuen
critical pH vhIWRIAAsUTUAAN g EBLIDNY
\Hugaisusduzesmsiiniiuy (4) uenanauaNtA
mIadnInvavideuuafiSuuds fdaaunsn
aldluannefiunsalddie pH v 3 Tasanunsa
Saimzuuinituldnunsdoiansdarstafindu
Lan'ﬁmwmagaﬁwaﬁma% (extracellular polymer)
6) siadatuiufiEeuuadiGeadwiudeliin
nMafamzpavLuAfiFaiuRIARaUHL INivMItn
wuafidelidunguiou wazszneumuduununasy
qauUN3g (biofilm) gty dnwnuedidaiianuananin
lumsBaimz AsanuaansalumsadivunuaTy
dundd Tnsaziwaviliiinlsnitusle

uanmnﬁLauIﬁﬁngTﬂ%awmuangLm
(glucosyltransferase: GTF) ﬁ’mﬁ’]ﬁmﬁﬂuﬂﬂiﬂ
Lﬂi;ﬁﬁﬁﬁ@ﬂg‘[ﬂﬂLL@zW@ﬂIﬁﬁ wazaINguALYA
Isiazmﬂﬁﬁmnngiﬂa %ﬂﬂguﬂmﬁmﬁmmsmﬂﬁau
pguURIiU  nITvumIRnaniedudnalige
awsUlnrends funud sansodamsaguuiaiiu

warmainATIeAuNEE thimadsaansaunsidnly
ogluasuadunddIfifndunazuuaiiFoamansa
a¥onImdursdIffsduguiy nnnssuudonam
gonaliinnmavhaeRandsuiu eiu uazdons
Giamil,ﬁﬂiiﬂﬂuvga&mﬁial,ﬁm 6,7)
Alunsidnunuasuadun3disimsazay
aguusituiisdAn mshinlaumenw mamhan
lapldasiad uaznmamdnlagldendugadnlu
flagtunsldmpulnsiionssnunduanidudito
wasiivnumdness devnnfuasiildnnasmeni
wldde Wuiisensuialy Agnisimssads
wuafissuaziinadnodsesn (8,9) Tauasainan
AuifgnilunisdudeunaiiSeiid dyde
f13UsznauNuaadn (phenolics compound) (10)
ssvsznaviueadnwuluiagulng wu Jwmne
2529 (aloe vera) 1Tusu
Funmvassiddnegluied Asphodelaceae
fasmauldlumssnnunalwingd dhdeuan i
AR MIszmeLAny amnsaldsnsenmanely
Teiehn (1) i Snnenmaviesyn To uwalunszing
213 lsAawnvnu oamsthevh lsadedniay sz
nRANTUUNNIDY wazemIrauld (12) anms
AimsziavAdznaumvAiwuaIInguiuaadn
1 (tannins) wazlnalaled (glycoside) (13) a5
Tungaainassoud (steroid) uazioulasl (enzyme)
(14) usnMniNuITe A fumanlu sz
il lumstudedasine 9 Tugestn wu sude
\ia Streptococcus mitis Tifusunilvriliiin
Iiﬂﬂuﬁﬂﬁ (15) £ §9\%io Enterococcus faecalis
Fofudefiferdesiunsfindelumssneaane
Nnituldetelipddumeaiii (16)
Jumasad  duifuiedivgniustie
wwivaiiedulivsssy  awnsnndudulalas
Tunnggna Jwmh g lUmNiovnan  wazan
auantiRlumsdudsuuaiiFsldvassinvey
sz lumemsunnduasiunnssn fou

a

#3deFvaulanaz@nerdszandananvarsain




SWU Dent J. Vol.15 No.2 2022

umessd iemUBinaiiinalumsshuassud

Wonstudunsadiensn  nMsannsieIuD ey

wulesl GTF uazwanmsdudvmsfamzeeside

awsuUlnranda Funud

Jaagunsaluaziinis (Materials and Methods)
1. mawdeadsadeaniulnaonds

funud

wevdoaniulnnonda Srunud Tuowns
\Aeide TSB (tryptic soy agar with 1% glucose)
Uniigaungil 37 svenwaiBuaidiunan 16-18 lug
UsulWldanugueesdeiinnisganduuasii 570
luns WWidanudiudu 108 CFU/mI

2. MSLATBNFITANATIUNINITSLD

§138AINUNINIZLT Aloe Barbadensis
Leaf (ACTIVERA® 1-200, Chemipan Co., Ltd.,
QPNR) Fldnannmaatinsehfusrhazans
fiovAvsznouvande asnguilludin wu unufiu
wazlnalalod

3. Amnnany

mimm'mLﬁuﬁumaem‘mﬁ'ﬂﬁ’ﬂqmﬁ
mmmﬁ'ué’amsw‘%ng (MIC: minimum inhibitory
concentration) Llazﬁ‘lﬂ‘ﬂuLiuﬁuﬁi‘]ﬁ!ﬂ‘ﬂﬂﬁﬁ’li
afnfisnansaginge (MBC: minimum bactericidal
concentration)

s dameslnaenda Tounud Tuswns
\@eoids TSB TWianadudu 105 cFu/mi Tu
1AnaN (96-well plate) WanagaufusIaie
Turneaszld Wdasdnduwingu 750, 500, 250,
125, 62.5 way 31.25 fadansudadalans laul
ihndudungueuanay wazldmsazasaaniondiu
AnNniusapas 005 lawUSanms (0.05% v/v
chlorhexidine) Lﬂuﬂ@:NﬂQU@uL%GUQH ﬁ)’mﬁuﬁ’ﬂﬂ
Unfigaungdl 37 svenzaidua Wunan 24 $alug
A1 MIC Apeanuidudusasansainangaii
anuguyssidatiosni 0.05 NMITAfMIgA
nAukasf 570 wnluwns drwel MBC AarAnu

dudushgevavansadaiianunsasndeldonay
909 fiFalduddavliiiudouas 0.1 Fmasgauan
mathmauitligusnmen MBC Tasmsinzidauy
awnIieeide TSA (trypticase soy agar) LN
gouvnil 37 avAwalfa uasavinarenlan
Toefinaasviimuasuau 3 Ase waziana
Wuduay 3 91 luudazmseany (17)
NINATDUNAVAINIINIARDNITLAI QYD
asnsulnrands funud
wisndemnilnronda Soumud Wl
Vsanaudiaemandindu 108 CFU/mI Tupnsiaes e
5B Tnenhidasn 600 Tulasans waniuansane
uvnased fianadaduwnt 2, 1, 172, 1/4 waz
1/8 Whoy MIC wasshnauUnannide (ngnAILAN)
600 lulpsdamslaluvasanaany wanlwidhiiue
dantudEesudu Tasdoanlusisazais PBS
(phosphate buffer saline) ANNENTL 0.05 Tuans
1 pH 7.4 navnniuihdeluassmaasslaoyai
goun)d 37 avenwaldus Wum 2, 4, 6, 8, 10
way 24 7l LﬁﬂﬂiUL’)ﬂ’]QﬂL%ﬂN’]ﬁaﬂ’]\‘lLLE\]Z
inzEeelusnsiReoEn TSA Uil 37 svenuoaidos
48 $lue nnfhamiviunudeiiidineguay
Wmameaseth 3 A% lagvhamududuas 3
Tuudaznaneasy  ieRAnsWazevETaRAABNST
w’%cymam,%a (17)
NSNATDUNAVAINISHNAADNITNINIU
apataulssd GTF
wulesl GTF afnnnidesniilneonda
fnunud fignidenlusnaidsade TsA i
szozan 18 Halus Tashidefidssluauimies
#i 6,000 saUABWNT 1Huna 30 wiiifigungd 4
avmades WnlfiinmInnaznauzevimaguas
ihaswmadlafildluanaznaueulodilasnisin
asazansuaNluluntame (ammonium sulfate)
anudndudosas 45 ntfunsiislifgungd 4
avAafes Wuna 48 Falas nasintiuily
vusieeil 8500 saudawnd unan 30 il
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figumgi 4 eernalod  azanunznaudildly
f15azany PBS wanhlUaunszuiunsnay way
liusiosneAslalailas (yophilization) wévaniu
el g luazaeiuasazais PBS anuidndu
0.05 luans a1 pH 7.4 W ldanudiuduaaaianlssl
GTF whiiu 250 faansnsafiadans wisthlUnaaay
fuansanasal (19)
managsumavhauzeseulsd GTF ngu
muauldhndy 200 Tulasans wanfuszBian
e anudndu 0.6 Tnans pH 5.5 Usuas 50
Tulasansuazioulzd GTF Usums 50 lulasdng
saunguansainiuiassd ldanudnduwhiu
1,1/2,1/4 uaz 1/8 283 MIC U51na3 200 lulasans
wanfuazdiantwines anududu 0.6 Tuans pH
55 U5as 50 wlasansuazieulss] GTF USums
50 lulasdns Tnuivhmanassunguas 3 51 waw
Widniu wdnhlvsd 37 sversademiunm
3 dalws Mntiutudaisenlaenadufinnudoud
100 avATaldud 5 U LLé’qﬁﬂIﬂmgum"“imﬁ
13,000 spusiowdl \una 6 wiit gamssula
(supernatant) i &waznauhethnau 750 Tulasans
wan g udnhlmguwdsssuds Sououd
2 a%y udgaansawlaii uagvUinunguau
Nnmsvhauzesiaulzl GTF fedsiusadaiingn
(phenol-sulfuric method) lauiAnaTaza uWusa
AnNdnTusoras 5 USims 150 [wlasansuay
fIazanedaiiin anududusouay 95 Unng
750 lulasdns wanlvidhdundnhluduiigumgd
110 avenipaldua Wunai 15 il 9oy was
ynnfuildiasnaganduuaei 490 wluins
TasfunfBnunguaudeasiouliifiuieianssy
vavieulesl GTF uaswSpuiisuiunguaiuan
Tngueuauiiddosasmaiuzesioulsd GTF
(% relative activity of GTF) WU 100 LazAmUIUY
WWuardpeazanusuiusoavunazauidudu
gpvansaiaiumeased  udesazmaihviuaes
wulzsd GTF Tagyhmanaaseth 3 asy naasy
ANdNTuRy 3 Trlunsaznaasy (19)

NINANBUNATEIFNSIAARBNNSHUSINS
5 unsnvatemniulnnanda Sounud iaueide
amsulnranda Hunue

idemasulnroads Taunud Anadudu
107 CFU/mi avlupwnaidesido TSB waunglaa
Y5317 100 §inddns unluia3aviaendi 1,300 s8u
el gungi 37 svnisaifus funa 185 lug
ﬁ']mmgumfiml,m \BasAznauYaLdefl 7,000 30U
AN 30 Wil 4 vABaLEaE

wisnudssasuuafiSedisssazay
Twunaidsnaaslsaanuidudy 135 dadluans
2 sy udnhesnauadieinasusuassly
asazanslwunafunnanlss  wazmSonansain
Fuvneessd Wanudniueindy 172, 174 uaz
1/8 whopy MIC ngumuAsdinidasazas
paplandiu anNdntuiosas 0.5 lapuSunns
U3uas 500 lulasdng nguauauideayldinguy
Unannide 500 Tulashng wasaninianuioem
pH Busulild pH 7.0 feasazaslwunades
lamsenlosinnuidingu 0.02 Tuans winidnansazans
nglas Ansdadudesas 10 lasl5anas Ysanms
500 Iulasans nfuhidadonanluidseiigamai
37 avFnmaldus WA Tne pH fian
0, 30, 60, 90, 120, 150 Wil laevhnsnaapeth
3 A% hewdinduay 3 rluudaznmesss i
pH fitihendr 7 wasliduinuuafidesimasase
n3m wnen pH fisldnnnit 7 wanein ssain
Fansaduiemsadensannidsld (20)

NSVANEUNATIENTENARBN1STUSINTS
famzanademasylnnonds Srunud

wovdeaniulnnoada Saunud Tusns
Lgﬂ\‘n%a TSB Nﬂuﬁiﬂiﬂ%’ﬂﬂaz 1 Tu polystyrene
microplate 48 wax Tneusuliudazvquiidfe 107
CFU/mI Idinsaininumvaszidiianudinduwihmy
1,1/2, 1/4 uag 1/8 whaes MIC lagludinaiunu
(blank) Usznaudne e1siipeide TSB WanzlAsE
Y5ues 200 Tulasdns wasthngu 200 ulasans
NANAILANRULITENBLAY ¥ 107 CFU/ml 131093
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200 lalasing uashndudnannids 200 [ulasaas
najumuqumﬂﬂiznauﬁ'mﬁa 10" CFU/ml 1335
200 lulas@ms uaz Sovaz 0.1 lnfsnwgoslsd
(sodium fluoride) 200 [ulA3dns ngunAsEU
Uszneudiuids 107 CFU/mI U3snas 200 Talasing
LAZENTNNAINUNNATLLIT U RLAMNITNTU 200
Tulasans (hanududuas 3 1) thldidsede
figungfl 37 avawades Wunan 24 Falue
wasNNTaNaEIBINgY 2 A% (§19in 1
asoay 300 Tulasdnsudmeniouay 0.1 ASasa
Tlowan (crystal violet) avluwan vanay 250
Tulasdns ol 15 wifl Fuanseen dedehnau
2 ase afaz 300 Tulashns udmendovas 99
wmuea Ysunms 250 lulasdns vhldieaeinms
aanduuseil 560 wluwns Insvhmmeasssh 3
A% sheudntuay 3 Trluudazmaneasy lae
Usziunansiaimennansganaunasii 560
wluasuasAudsyazmsiainmeiSeufisy
funguAIuANAL (18,20)

4. NMIIATSHNANITNARDY

addR lFF UM sidayalunsfinen
fiaenldadfuounisansn Kruskal-Wallis H test
TiunswWisuiisuwian (multiple Comparison)
Tneld35naaauuuy Dunnett T3 finduidanu
fopaz 95

WAaN1INAADY (Results)
NINAFAURIAT MIC LazA1 MBC 1189813
aiaunseszidredaaniularends funud
WNaMIANHIMIAT MIC ez MBC 289
FIEiAIUANTEd wulier MIC windu 125
dadndusaiafans wazdAn MBC annd 750
AadnsuFoNafanT
wan1sAnsUsEansawaasarsanniiu
weszididenisiesureadamniulnaonds
faunua
MNNIIANBINRDDIFNTRAAIIUANNITE LD
fiflenudnduiiuansneiusous anadadu 2, 1,
1/2, 1/4 uaz 1/8 whase MIC dafansanan
Aaduzed log CFU/mI finan 2-24 daluy @13
afpumsassEienudndy 2 uaz 1 wh 289
MIC wui wavhldnswsuzsvdaiiunlinanay
Tugig 6-10 Falagusn ualsiuansneeiibs oy
neadfiafisuiunguauay uazienanuuly
24 Falagwuhasaiainunassidfienududu
2 waz 1 Whaey MIC M3esnaeids iunnse
peefiuddymsaiidiefisuiunguaiugu
usnanilunnarenan  arsatainumeeszidi
ANNENTY 1/2, 1/4 uay 1/8 Whasy MIC M3
WSurevdnlifanaunnsivege il dwniy
ﬂﬁﬁLﬁaLﬁﬂuﬁun@:umuquﬁwvﬁuﬁu (31J17'i 1)
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survivors (log 10 CFU/ml)

control
2 MIC

MIC

1/2 MIC
- 1/4 MIC

1/8 MIC

111

f

4 6 8 10 12 14 16 18 20 22 2

Incubation time (hours)

Ul 1 wazavssainunestidiamseiaedieaniulnrends Siunud

Tumiing log CFU/mI (mean + SD)

Fig 1. The effect of Aleo vera extract on the growth of Streptococcus mutans

in unit log CFU/ml (mean * SD)

UseANENIWVBIFITEINAIIUNINITELTAD WaansUlnasads Sunud wunasaindnuvng

fanssuaulel GTF seaemniulamendainunud  sszdvnanadudu dudaeulel GTF liunansne

PNNIANHINADDINITANAITUNINATLLD peefidedrAynivadiiliaifisudungy

fifdeudndunuansheiusoust aadudu 1,172 augulaswudiarsaiadiunivassidynay
1/4 way 1/8 whoey MIC sewaulad GTF 289 windulifinagugvienlsd GTF [ (3Ufl 2)
200
w150
o
o 100
2o
-t
© >
TS 50
xS
& 0

Control 1/8 MIC 1/4 MIC 1/2 MIC MIC

Concentrations

5UN 2 wavavssainunassidfaoulysl GTF savdioaniulanends funus (mean + SD)

Fig 2. The effect of Aleo vera extract on the GTF of Streptococcus mutans (mean t SD)
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UszAnBarwaevasannInunIvesELdfAans
swnsndamasylnrands Haunud
TunmasgauaNuaINTaTeIaSaIRdU
weszidfiansduduravarsainfiuansioiu
sonsauninvovidennilneonda  Saunud
wuhasaiaiunsassdianadndu 172, 1/4
way 1/8 whoew MIC Ranaawsalunsdud

msadnInavidsunnsvldagrefilddume
ahif LﬁaLU%HULﬁﬂUﬁUﬂ@:Nﬂ’JUQNLfi\‘l‘ﬂ’)ﬂﬁlfla’]
30, 60, 90, 120 WAz 150 Wit laewuiiansain
Pumsaszdiienudndu 1/2, 1/4 uay 1/8 wh
209 MIC Tlsnsnsadudfemsasensaveids (§lu
NN (gﬂ‘ﬁ 3)

81 * %
. ; ’; }‘ T - control
4 I r b L - 12MIC
o 1/4 MIC
+ il 1/8 MIC
o
- CHX
24
0 : T ] ] 1 1
0 30 60 90 120 150
Time (mins)

5UM 3 WNR2AIANSANATIUN NI IRNSESINIATaLaa AUl nRDARE HIUNUS (mean + SD)

*uansvptiitipa AN NadfA (p < 0.05) WalfiBUAUNENAILANAL

Fig 3. The effect of Aleo vera extract on the acid production of Streptococcus mutans

*Statistically significant difference compared with positive control (p < 0.05)

UszaninnaesarsanniITunIeaseLdne
msimmzraademadylanands Hunud

PMNNIANHIANNTINITOVDDIANTRARTIU
wiaszd Aflanadaduil uanseiusousaw
a1, 1/2, 1/4 uag 1/8 289 MIC WU &38R
Jumveszidnnanaiduduainnsadudens

famzvasidoaniulanenda founud uanse
pteifpddyneada Weifisuiunauemug
deaulaswuhmsaiaiumsassdnnemududu
snsadudensiinimzeevidoainiilnaonda
fnunudld (Uit 4)
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120

100

% Adherence

Negative
control

1/8 MIC

1/4MIC

*
80 %
*
*

60
40
20 *

0 —

12MIC MIC 0.1 % NaF

Concentrations

UM 4 WAYBIFIENAUNNAsELIERaNsHaLNcTaaaaSUInAaAAE AIuNUE (mean + SD)

*ugasANNUANFpEitBE AN ElaA (p < 0.05) WallivuiunguALANAY

Fig 4. The effect of Aleo vera extract on the adhesion of Streptococcus mutans (mean + SD)

*Statistically significant difference compared with negative control (p < 0.05)

uniasal (Discussion)

ululuhuweesad daseilogwanssila
i wnuiu arladdfiu (aloe-cmidin) peladu
(aloesin) pladu (aloin) asUszninalalysiiu
(glycoprotein) moﬁagj‘lmhum\i%zL‘ﬁﬁmmaum
AU (anthraguinone) ﬁﬁﬂiiW@m‘%’nm LA
suBpuuafiFauditheanuunaldie Mneu
Hurounthilnuhansnsadudade Streptococcus
mitis fiudnmioinliiAalsadiuyld usnanid
mafnmlasihiumneessideiiaeamldiugion
wuifinaanidaiivih lfiAnlsailuyldodrefie
drdnadaninnindaivinliiinlsausiud
@1) Femnmadneddeil Hasatniumeassd
fidunsanadieih Taedevdsznouwdn Faans
nauilludn 1wy wudu uazlnalalesd Fefioed
Yaznauasaiufululuhuweassd

g1saiaduneessidignslunisduds
mawsuiivlnesdalaedificn MIC whis 125
JaAnsusolafans anudniu 125 Hadniuee
fadans Aeanuiduduiifiaugueesidesiini
0.05 usimsfnmessil Tdsansomer MBC v
asanale Lﬁa\‘mnﬁﬂ'gwﬁu%ug\mdwﬁ a9ann
efidnwauzwmilsidusuliannisaiininsoeniu
045 Tulaswmsld Feliansarhanvhmmaasels
usnandinuin ﬁ'ﬁﬁwmimw:L%aiuawwwsl,l,%\mn
ANMNLTNTUDDIF1INAA ET\‘imwumiw%zymaM?a
athelsimuanniddenaumh ey asain
TNz J3fn MIC Wiy 6.25 Jafdniues
fiadansilonasouiuide Staphylococcus aureus
uaziien MIC whiu 1.56 faansudafiadansiie
naaufuEe Bacillus subtilis (22) uanNNTieg
wuhasanaueanasasnniodionmeluvesiiy
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Tunajunga’huwm%mi (Aloe ortholopha) #@N
MIC Wil 133 JaanJusaNafanT Lay 267 Jaansu
Aofindans WenasausuuuaiiBaunInuInEe
Staphylococcus aureus Wa¥ Corynebacterium
diphtheriae MURAU (23) uanNMNINUAT eI
Aenfudemasulareads funud finagauan
auldlaunse wuh asainiuneessdanudndu
Souaz 12,5 laptsans swsoanUSanusnads
ainiUlnmeada Tounud [Feeefisddymeain
winnemAdulildssymeiudues doansilanonda
founud 24) nnvndseidesasulnnoads Tunud
fvansaewug Futuiugnssuuazidesiveedsy
mamasay (25) sgwlsfimy Wemesulanends
founud 10788 25175 Wumeiuginasguils
naaouludevdjifinsetvunsvarsuazldsy
s masaudmiayulnsiadu o Wodnwn
N@Giﬂﬂ’ﬁ@ﬂﬂ’]ﬂﬁﬂiﬁﬂﬁﬂﬁg (26,27)

stz iulgnmsainanniuneessd
fFn MIC Bejsening 1.56-267 adniuraladans
WanaseuiudsunaiiZaunsauin Seuansie
yinwansAnluaded ievnanfieildviins
NAFBLNINNUNATINT wanA A uiAEn9Ie3
a5 swlydenslidmvhazarelunsadinas
fuansrviuuazidouuaiidefinasaufiseseans

x(’

sanene
ssafenniwmsessdiulisansodud
mwsyresdeanivlnaonds founud lugae
szpzna 0-24 Frlusluynanaduduiinaaoy
wrpeelsAmy  MNNANMINAFBLNTIATUINENT
afiahuneeszidfianududu MIC 7 6-10 $alue
finavihlvnaeiyesdoanas  Walfisudiungs
AN ndvnn 24 $lus Fewudideesaldnniu
waaslidiudn ssafniumeessdaansagud
mIwswzedeldlugieusn wenanid anwa
manaasvaziiulddn wavan 12 Faluswazes
AAAANUAINIITZLD Tunajum'mvﬁuﬁuﬁﬁ (15.625
fadnsudafiadfng uaznguaiuan Juwilin
mawsiulnzevdednsasadeiu uwiuwanse

NnNazpvEsAinuNIsZIERAN R ugen
Wowinan Anudndurasasaininuieessd
fifosgaAoanuidududl 1/8 whaes MIC Fv
fulsznavusdusevansivosann  aulidwase
mawsaiulavesdemesulnronds Aaunud
pehslsfimuanmsf@nsnve Ferro uazmus Tul
2003 wuhansainemMuea uazavdlau nnluzes
uwvaszdfigndlunssudednmnissudivle
v091de Streptococcus pyogenes (28) Folviwa
wanshenmsdnenluaseil oraduwnzuvas
fawevRsfiuandiei  33mMIwmSonuasdunau
nsafinsmluGeinhazaneiildatinasuazaneiug
PoudBuuafiGeiivhinmasoufiuansinei
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ssaiafimilnduiifafneguugunsaiiasde ld

sutuansaini sz g ld e usdan
Fudvnisiadgvevideiieglusninzdsvansy
(planktonic) usssEsaTuINM I LHLATID
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fefifadunnuguuseiishdnBnatwiiviide anu
sansolumsadenguauiibiazaneh nmates
8188199191379 Fudssn g lu Tasende
wulesd GTF (33) Fvmnwamadnunluaell snsarin
Jumvaszid lugnanadudulifnalunssuds
mavhvzeseulsd GTF anailaemnan unuiiu
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uwﬂng (Conclusion)
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Influence of llluminance and Color Temperature of Light on
the Accuracy of Two Intraoral Scanners Used for Complete
Arch Digital Impression in the Dental Model

Kanokkarn Kwansang* Paitoon Daosodsai*

Abstract

Objective: Compare the trueness and precision of two intraoral scanners under different
illuminance and color temperature of light.

Materials and Methods: Using 3M™ True definition and Trios scanned a maxillary dental
model attached four metallic spheres on teeth in a dark room and various lighting conditions (light-
free: 0 lux warm white: 500, 1000, 2400 lux Daylight: 500, 1000, 2400 lux). Using geomagic qualify
software, measure distances between the center of spheres and compare to the reference data
from coordinate measuring machine. Calculated from the discrepancy, relative and relevant errors
represented trueness and precision, respectively.

Results: The relative errors were significantly different between the light-free and illuminated
groups in the daylight of the 3M™ True definition and the warm white light of the Trios. The
relative errors also were significantly different between color temperature of light, of daylight greater
than warm white in 3™ True definition, as opposed to that in the Trios scanner. In addition, both
relative errors and relevant errors were significantly different between scanners in some lighting
conditions.

Conclusion: llluminance and color temperature affect only scanning trueness, and scanner

type affects both trueness and precision.

Keywords: Intraoral scanner, Accuracy, Light

*Department of Prosthetic Dentistry, Faculty of Dentistry, Prince of Songkla University, Kho Hong, Hat Yai, Songkhla 90112,
Thailand.
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Unii (Introduction)
msRninuunAIasisasasaunuly
%8910 (intraoral scanner) AYal@wSauwnilans
AunUDDRILHN (conventional impression)
fio Uszmianan duen $38meviniie andumeu
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agda o
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aa o = a [
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3008 (TRIOS®, 3Shape, Denmark) LASOVALLNL
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Jangunsaluaziinis (Materials and Methods)
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4 gn ssuuupassitulusnssinsuud fiu
ATy 14 & TfuSnuduuadmzesiiunmadian
wazfumauzesiudedudnouazen dadas
nmalzeluszasian (cyanoacrylate) laugninan
nInaNI 4 gneuMsidmie (sand blasting)
WaanMINIiauLsILaaEINNIEAfn (22)
mnﬁuﬁﬂﬁmwzszwm'ngm@uﬂ‘nmqm\mamaq
gnimdnite 4 gndwau 6 stuzdasiaTesiamadi
(ROMER Absolute Arm portable coordinate
measuring machine, HEXAGON, USA) sy
duuuudayadnede

Andogunsniliuasaing  mIsunuitonan
nluwasdadeliimauain 0 and Andovasn w
waadf (LED; EVE Lighting Co., Ltd, China) 211
4 7 uaz 18 Ymd (watt) 220-240 laad (volt)
dmann E27 anugndeepevdniniy 85 duau
2 wapahiulaxlneiiadanasn E27 Tasfinsy
aovuiviiszey 40 LuRmasuaziaNfuLLy
S1aeviiy 45 peen deguil 1 v lldaaadng
500 1,000 wag 2,400 aNGMNEAU TARNNEI
fidumiefiazivuuudassiudisiaiaeinany
A3 WUUUAINA (Digital Light Meter; Mastech
MS6612, China) Taamuaingluzg 0-200,000 and
MuaNuazldun 0.01 and ANNLLUEN £ (3% + 2)
vann iihhamaaseiigumgld 2 uww As uasl
fda (warm white light) wazuaslWie (daylight)
unUgUnrAF 3,000 LA 6,500 LARIL MNAAY
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(a)

(b)

3U7 1 (a) miﬁﬂﬁﬁgnm§nm\mﬂuummu5ﬂamﬁu

(b) wanalwduu 2 vasadasussludonuudaneiu

Fig 1. (a) Maxillary dental stone model attached metallic spheres.

(b) Two light bulbs projected to the model.

w3pvaunulugasihn 2 #fia AawAdev
vEBungianiiidsuuaziaiawnioss  Tumsdnnil
145t TD waz TRI musdu deuEmhmamaasy
1#nszaun1dansesiwniviinaaaiarlunis
aunu

gﬁLmuma\mﬁmmummLﬂ‘%'aw%l,ﬁu
wgmvxlﬂﬁﬁu Ussuush B s U uLaAL
ppviunTINLLENERTovnauieiiudpuudie
LAZAUNFUMIAUA USRI N TINUUI N ST ae Y
nfuausiguuduauieiiuidsruudeione
veyn  sunsivimstufinuaziZunsaunudnu
Tudnsazifientu ndenntuzenduasaslssnana

wanszaunwitldiesassnudhdeiu supiuuy
PavLATDINIDeaRe BuTLNUIINEIULUALAEIT8Y
Hunsvuandundelusedndrunilous oy
Faauivitusndndunieinsedsuiswnudu
dneausiulaadeulUinduiuuasduniueg
1 9 uazaunUADINTvIUUAAEITsuN TN
uu%qmﬁwﬂmﬂﬁmuﬂﬁﬂﬂﬂmmulﬂm\aﬁwuuﬁu
wazFuAumNED dmumIssunuduuiugide
Fuuuuassiedu 90 avAdesuuasluivasy
wiey sunumsldusafieniuiou 4 afoudd
WasuANMZUEIRUATUNGNAE 20 AT Foguii 2
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| |

waalwd@dn uaslvfun
0 500 1,000 2,400 500 1,000 2,400

n=20 n=20 n=20 n=20 n=20 n=20 n=20

! |

waslnfann

4N\

500 1,000 2,400

usalWAdy

4\

0 500 1,000 2,400

n=20 n=20 n=20 n=20 n=20 n=20 n=20

JUN 2 uEAFULUUMSHUNUALTENUULILAENTULNGNNARDY

(a) Lﬂ%ﬁdﬂ%LﬁuwgtﬂwWﬁ‘B’u (b) A3DN30ad

Fig 2. Demonstrated the scan patterns recommended by each manufacture,
(a) 3M™ True definition, (b) Trios.

naIINFULNUFIENTaaan WA LFa1nn1g
sunuspsuavdeyanwild iduanateaiivea
(STL) fiau a'awn%Lﬁwgmw«?\lﬁﬁ"ummm‘[ﬁaga
wasRaithnifuanaeaiiuaaldias i lwdnm
Tudhlysunsadlasianandlnd (geomagic qualify

(a)

2013 program, 3DSYSTEMS, U.S.A) Liafinua
WuaznguinaNvamNnay udrinTsassenig
rFUInavLAaTgnIoiNg 6 1§ WA

&7 v

wmaanuaandeulagifisuivdayadredeila
NNATDIATINAR AN 3

(b)

Paint B Point C
Sphere B Sphere C
X ==Y
Point A Paint D
Sphere A Sphere D

Uil 3 (a) wan1TinszazdvdsEniNgnInaNNsINaNmBAsaIna IR

(b) mslEganauinsseslulnwaildarnnisannu

Fig 3. (a) Demonstrated reference data measured by Coordinate Measuring Machine.

(b) Demonstrated scanned data measured by Geomagic qualify software.
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ALNUMANNANIALARDUTNANS (relative
error) ﬁamﬁ’uyjniﬁmawaﬁmﬁmiﬁwmﬁwﬁo
LAYAANNARIALARBUTNWUS (relevant error) fip
ArdnysairavA B lwuNIATTIuAMSAB AN
F19B9 FouanuiernuATILAZANNTIBN AN
Tuusiazngumaaasazldranunaaiadeudiing
120 A WAZANNARIALARDURNIUS 6 A1 FpE Y
mMsfnsEiegn A B uaasluaunsi
1 WAz 2 AANiNaAaIAABUTNINS LazAN
AaaLAdpuFNTUSFpTUTuNINA AT SImeadf

Relative error = |(Dasr — Das)/Dagrl

Relevant error = ISDag/Dasrl

SPSS 1nastu 20 (statistical package for the
science for windows: SPSS Version 20, IBM, U.S.A.)
adinaaaulaalulnsan-aimasusn (Kolmogorov-
Smirnov Test) LarnagouMILanLaNUnAR8aiA
NAFDUYINLS-18A (Shapiro-Wilk Test) Jiaaeii
FaYRANNUANANTEVINNFUANNTIAILFTRA
NAFAUATNAIR-IARE (Kruskal-Wallis Test) wag
NATVANNUANANTENI NG UM TVDILAI LA
szriniaIavaunufsadAnasauuNu-Indd ¢
(Mann-Whitney U Test) ﬁﬂnwul,%aﬁu 0.05

—— ANMIT 1
-— &N 2

Relative error fipFannAaIaIARsusIinizausiazszaluudazngunaasy

Relevant error faFAnuaaandsusiiuszasusazszerluusazngamaane

Dag ADITHZIEMINGNINANTNTINGN A UAT B 289NgNNAADY
Dagr figzazssningnindnnsnas A uaz B 1ava8nedy

SDaB fn ﬂ’J’mL‘ijEl\‘iLUUS\I'WI‘JE’IU%B\‘ISSEJZ?ZWJ"N A

Wan1INAaasy (Results)
AIHNARIALARBURNANSLATAINARIA
wasudiusuaaslumsei 1 wohfinsuanuae
TdUn@ wamsnaaasutiveanidu 3 dw [dun
1. WisufisusswinNenuadN. Mawsey
WisuanuAaALARBUFNRNS LRzANNATIALAREY

LY VN 4 '

FUAUSITRINNFNANNTTIIN DI UAR Y UR)RA

uazusaziAssneafinaaoAsama-Tada wuh
ANNAAIALARBUFNINSTAM AN TN
i dmasBiumgawiiidulunguuasindam
uazppwIealunguuasWidn Auansluunugf
Ui 4 duenueaaadeuduus liuanseiu
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TN 1 uaasAIANNARIALARaUTNYTl (Iulasiansg), ANuARIALARDUTNWNS (aflwnsg), AN
ARNALARDURNWUS (Hafiung) wazduuaneansuls
Table 1. Absolute deviation (um), relative errors (mm), relevant errors (mm), and amount of

acceptable errors.

Absolute Median relative Median Amount of
acceptable
Scanner light condition L -
deviation error relevant relative relevant
(um) (mm) error (mm) errors errors
TD - 0 65.39 (83.86) 0.000904 (0.001809) 0.001382 (0.001769 86

0.001418
0.003023
0.002757

91
90
82

Warm white 500  76.03 (95.41
Warm white 1000 93.53 (128.01
Warm white 2400 100.98 (124.96
Daylight 500 89.47 (76.50) 0.001688 (0.002082) 0.001723 (0.001067 84
Daylight 1000 118.58 (140.57) 0.002106 (0.002521) 0.002427 (0.002140 70

) ( ) ( )

) 0.001058 ( ) ( )
) ( ) ( )
) ( ) ( )
) ( ) ( )
) ( ) ( )

Daylight 2400 138.83 (129.29) 0.002700 (0.002486) 0.002908 (0.002792) 51
) ( ) ( )
) ( ) ( )
) ( ) ( )
) ( ) ( )
) ( ) ( )
) ( ) ( )
) ( ) ( )

0.001188 (0.001971
0.001253 (0.002374

0.001900) 0.001456
0.002497

0.002291

TRI - 0 31.27 (36.56) 0.000457 (0.000749) 0.000475 (0.000559) 118
0.001011 (0.001305) 0.001099 (0.001257) 106
0.000859 (0.001196) 0.001087 (0.001251 107
0.000861 (0.001392) 0.001056 (0.001291 109
0.000489 (0.000595) 0.000583 (0.000811 117
0.000494 (0.000659) 0.000532 (0.000969) 110
0.000451 (0.000668) 0.000466 (0.000428) 117

(
Warm white 500  58.07 (57.34
Warm white 1000 57.43 (64.76
Warm white 2400 53.93 (61.65

Daylight 500 33.23 (42.46

Daylight 1000 37.97 (49.64

(

Daylight 2400 30.32 (35.17

o O o o o oo W oo w oo,
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TD-umWaddy  TD-usl@enn TR-umalWiddy TRI-usalW@amn
TnMUIAYANNULANANTEVINNGNANNETIN
fannuansvatelitbaAny

p < 0.05
a p = 0.000, b; p = 0.001, ¢; p = 0.002, d; p = 0.004

Ooand
O 500 and
O 1000 &nd

O 2400 and’

- = ANSI/ADA No.132

JUN 4 uwumwna’mLLﬂmmmﬂuﬂmﬂmﬁaus‘fuﬁwﬂuuﬁazmjul,l,ﬂnmumﬁmﬂ%mmmu

JUNORA UAZANINTIN

Fig 4. Demonstrated relative errors and significant differences between each group

2. Wisuifiguseninegun)ifveuaens
WisuifisuAanuaaalafaudNinsLazAY
ARIALARBUTNTUSTEV I UaIaBI U AT YDV

LARZAINEINILAS AR LASDYAIEDANAaaY

wnu-wnAndd g wuhenaaaandsudining
povuas indduuazuasindznifienuuanseiuly
nAngN  SauAnNAMIALARBURNTLE Biuanseu
souanslumaed 2

AN 2 WAAYAY p-value TUNSIWSHUBUAMNARIALARDUTNINS LA ANARIALARDUTNWUS

sewiwgamgfis innwsivuassiiaedesaunulutesn

Table 2. Demonstrated the p-value of relative error and relevant error comparison among color

temperatures at each illuminance and intraoral scanners.

AMUARALARDUNNANS

AIMNEIN (An)

AMNARIALARDUNNWUS

D TRI D TRI

0 - - - -
500 0.003 0.000 NS NS
1,000 0.002 0.000 NS NS
2,400 0.000 0.000 NS NS

°

NS fp LiflanuuanseaenefitasAe
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3. whsuifiuszwineedasaunulugasihn - wevAAuAaIALAADUFNINS TunnaAIZ LAY
nmIwisuifisuAanaeaiaedoudimiuay  enuuselwddn 500 dnd uaziianuuansieaes
anuAaInLAdaudNiuisniaedaslundar  Fanueanaedsudiusluinengy  deuandlu
pun)AFLATULARZNENANNTIN WUANNUANGATY myvit 3

A1597 2 LEAYAN p-value TUNSLSHULTABUAIAMNARIALARDUTNNNSLAZANARIALARDY FNWUS
sewinatasasannulutasin NANNFINUATYUNYRTLAINUY
Table 2. Demonstrated the p-value of relevant error comparison among intraoral scanners at

each illuminance and color temperature.

D e e AMNARIALARDUNNANS ANMNARIALARDUNNWUS
AMANFIN (An)

wato [waeaa wata [wadan wata [Wasfa wata W

0 0.000 0.000 NS NS

500 NS 0.000 NS 0.004

1000 0.036 0.000 0.026 0.004

2400 0.000 0.000 NS 0.004

NS fp Liflanuuanseeenefilasfe

MFTAAMN LU D BN T WAULUT LA LHSWITOVNG 6 TTBY LLazﬁW%majmz 20 A

FZHZNNNIMNNATTIL ANS/ADA No.132 e vl ldanuaaiaiaf suduinsisvun 120 @1
ANHIILaTAN BTN SUAsmINARIAREY  dIuduAIAINARIALARB AN NS iag luted
FuimsuazanuaanpdsudNiuintasndn vanuuanuduiosay feguil 5

0.0025 HAALWAT (23) MNMTTUNULARLATIIA

100.00

i LN B e aeeseetttt ] —— TD-L&3 A&
B nis b el IS ®
80.00 o TD-utts WA Y0
s 60.00 e @ee TRI-UAN
B
28 40.00 oo+ TRI-LAS VAT
20.00
0.00

0 500 1000 2400

AN (ANG)

UMl 5 urudiinanvuIuAAMNARIALAREUENINSTIEaNSLTH

Fig 5. Demonstrated the percentage of acceptable relative errors.
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unI919al (Discussion)
ﬂﬁ;ﬁ;ﬂ’umiﬁnmmmLLs\quTwa\aLﬂéa\ammu
TugpahndelifigUuuuiiuiuey AnaLaAnsveY
wiazmsfneainnnduiuaseeemsauny
TNUIUFIWNUY TepMIlUMITULNY LasuULaDIRY
vmsAnsldwedwfialumasian (polymethyl
methacrylate) fﬁ\iﬁmﬁﬁﬂﬁnmagjizwdwmﬁauﬂu
LLazLﬁaﬁu (10,16) Pzl Dutton uazausdl 2022
Ansenausiuthaouiiasndoos  lefivaniidm
sativnuazanulysousesiulunuudaneitu
wuhANassLazaNiss iuansng (15)
msAnsanuulugaulngldisnsdou
iumMw (9,10,12,17) we Gith uazanue 1 2017
114 ilasnnudnideeanufianainlunszuiums
AuniadouiunwannsaunuieeIngsing
%qﬁiayjammm‘lm&i (24) Pz van der Meer LLag
Az T 2012 1dm3TediR TnethingdreBegunse
nszuandaluuuudians LLﬁqiﬂixﬂzLLaxgmﬁtﬂﬁﬂu
wiaslianaénede (5) &u Kuhr wazaniz 1 2016
sunuvduldzavansslnslufihedisiaio
vASamgemAidsudeuiunmiamnzuinaugnvan
NNNANUAZINTZHEIIHINGNIRANNIINGN 6 T38y
wufiaianuaaaLad suduysal (absolute
deviation)iafis 23-86 lulAsiums wazAiAy
devwumnasg 14-73 Tulasiuns (22) madnmn
UM LIAINRANNATINAIANNARIALARDY
fuysal uazANAiBgNANNL BIUNATEIU
PoviayanINnsy (8,9,12-15,17, 19, 25) lums
Anuillddaaniadsuduysaliadvsnvinios
n3iBangianiidsu 65-139 lulaswasuazia3os
v300a 30-58 lulAsiauns Segeninmsdnunnaunth
davnnifunanimaassannuaefinaneeiu
Tuzneiimsfnmduldldfneisasrnuainouay
gaumgfizesuss Teyafithudeszineadaluns
Anwildedanunainindouduimsdsuanvd
AINATILATANNARALARDUTNRUS UaRIT

AN Lﬁ mmm%%’maqmmgm ANSI/ADA No.132

23) uwdildamsaidaeelwseufisudy
mafnenu uifwnlidinamsinsndsmans
aaaAdeuilmdsutunsfnsdsmanuaaia
G TET)

nm3wspufipussnineanuaineluLaias
3008 AMALARRUANISID Lifusvsninguis
wavaauas Inddnatnefituddy pnuaanAiau
Hintudeflussninmausnanafinanmaasiou
PagsusITINLAZasLUUasuinssdanszne
somaraUsinus uasilwiafussuuRuiigdees
naudgssuuay hiiguidsanuansavoenn
Tlupesumds (4) anuadnveaaslysuniu
N5LUIUNNSIUNTFINANWEINTR  WANA19N
Revilla-Leon #azAnie T 2019 Ainuinaunse
ffgalungu 1,003 §nd sevassnAongulsifuas
10,000 an< waz 500 and (21)

nm3w3suifisussniteanuainluiaiae
M%Lﬁuw;mww%"u AmAAdaudNnS e [ifwas
snnguiifiussainsuasindanietnsiitibsdny
wazngu 500 andisndings 2,400 and efiau
ghesnnduanansslumsaunuugas wansean
mM3fnsPeY Arakida wazAmz I 2018 Feaunuiiu
&9 4 8 uadldsmatewiunm wuhenunse
fianuaing 500 dndAandngii bifiusei 2,500
and wazhinuanuuansessrivngslifiuaeiu
ngx 2,500 and (19)

MIUTBufisysEnigun) i seIuay
TuadewndiBungieniiadu anmafnnduasiv
fudanuaniniadsudninssndiuasingdan
aonAaENTUNMIANENDDY Arakida Lazmus 1) 2018
ialdanuaing 500 &nd wuduasEmaey (3,900
LARIU) ﬁmmm\imnﬂdwm\juﬁu Town waoidu
(4,100 Aadu) §2717 (7,500 LAaIW) wazddn
(19,000 wradw) LildianeiivBninazavgaumgd
fhiwasiaanuudushatels (19) shwe3awoes
wuhuaslwdznianuaainindsuduinssni
e W dd
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mIwSpufisussriveiiandoeaunuiaio
nIepafidAanAdoudninssninaiaamsisy
nyaniidsustheitoddnlufounnannzuas
snciufiuaingdduanuaing 500 dndaanndasiu
mafnioumihfinuiiaississafinnuasouay
anaifisegeninaIasn3iBangianiidsu (26,27)
Pusdi Vandeweghe wazamy 1) 2017 wWisuiiisy
Anuuiuhlunssunuiafnws nituifiende33
MIFouiuNW  WUIANNITILATANN T BITBY
gouin3nvlsiunnsineiiu (28)

ANNARALARDUENILS [NwuANUANFNY
sorivanwatwluivansiedes  viidoyafivun
Aensiadafiieenguaz 6 Ardeldandiuiu
szpsheassivgnBnvsenan 6 sses uiilunli
Windwdeamnuaiainduiguifieafuanuaaa
\ARBUFNNS

AMNATALARBUENTIMS LaZANNAAIALATDY
Fuiusiadofigeiiu 00025 fadwns wuluiedos
vEBamiemTiddunguuasindamanasine 2,400
and uazidnudiveniuldissfigadesonay
4250 pusfiA3ownIeaafiAinnuAaIALAG e
fwimsadivansuld luynuasuazfiduiumi
ponsusnniigalunguiilifiuavAnionas 98.33

wavzauAIawseamduaslwalsddvena
Ynfuusvasiouiinszdon i ldusiifilszinsam
(29) mwL%ﬂumﬁumwmaw%aaag\amfﬁLﬂ'%'a\‘i
VABMgIeWATH (30) sueRawTiBam vt
THuavanlalosaouaedin (blue light emitting
diodes) \Hufomziiathanwiflemilafiafiuuas
suiduuuuaneitu Sensdoumwanmsaunu
v iAneweaaLedaugs Tumenatinduiiu
FovuenA Ui fifavn15duNWoE N IMINZaN  (26)
winauasiiaziounningainegeiulyazyi i
fsumwdnd darneszuulumsmuasiuns

Povgauazyunwinas (31) dafveviATawiion

aa o

nyenidsufewaunuanadn  Monulugie
Teve winslgwslnmideneanlodindaufaiu

il lFoulutnadeenniiladaeaununveingsing

FRIALANAINWUN Fowslnmufianoanlodii
Aaemuvnaasdousd 21-110 Talaswns (32)
dhuismItedsuvnaunuiiuaneiudegnivun
lapussngwan fimsfnen3snsiadowisuny
YONSERaNUEIHARRMANNITIRNTENMW (17)
AN LNUENTDILAT DR LNUT LANAY AU AR
nnalulafdeasszuunsdumnuassanduas
paviAIaedidneiuiied W lgdns Uawe e
aziduauazmsAnsndeiivioefeaiunalaenn
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duwadaindosaunulugosthn fia uaalwdduvilw
PNLsuEBNATawIRaaanaY ANNETTRNEY
sonalialumssunusnndu (19) Seenasonaste
Famuamaadon  uslunisdneni bilduaus
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ﬂmmmﬁ'iauLﬁmmnﬁqmﬁizﬂzizmwmﬁnmqnau
A fiv D BeaguinniiunsuanandefuNsAneN
8 (9,11,12,25)
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Marginal Adaptation of Two Calcium Silicate Cements after
Blood Contamination in Retrograde Filling Models

Bhanumas Wanpia* Jaruma Sakdee* Suwit Wimonchit*

Abstracts

Objective: The aim of this study was to compare the marginal adaptation of two calcium
silicate cements after blood contamination in retrograde filling models.

Materials and methods: Decoronated sixty single-rooted lower premolars were prepared and
obturated with gutta percha. All of them were resected 3 mm apically. The root-end cavities were
prepared to the depth of 3 mm. Specimens were randomly allocated into six groups; three groups
were filled with Biodentine and other three groups were filled with Retro MTA under the different
contaminated conditions; blood contamination on dentin wall and/or on external surfaces of root-end
filling material. Seven days after contamination, the width and length of the gaps formed in dentin/
material interface were measured using scanning electron microscope (SEM). The data were statistically
analyzed using Friedman test and Tukey’s HSD test with the level of significance at p < 0.05.

Results: There were statistically significant differences in gap width and length among six
groups. The highest gap length and width were found in the group of Biodentine with blood coated
and blood contamination (8.55 + 5.88 um and 128.28 £ 69.5 um, respectively).

Conclusions: Blood contamination on two calcium silicate cements had a different marginal
adaptation. Biodentine, under two surfaces contamination had a detrimental effect on marginal
adaptation more than one surface contamination, meanwhile there were no significant difference

between Retro MTA group.

Keywords: Marginal adaptation, Blood contamination, Endodontic surgery, Calcium silicate cements,
Biodentine, Retro MTA

*Department of Conservative Dentistry and Prosthodontics, Faculty of Dentistry, Srinakharinwirot University, 114, Sukhumvit 23,
Wattana, Bangkok 10110, Thailand.
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Fig 1. Flowchart illustrates the methods of this study (coated = blood coated on the root canal

wall, BD = Biodentine, RT = Retro MTA)
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group. Different letters indicate a statistically significant difference between groups.
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Comparison of Cyclic Fatigue Resistance of Nickel-Titanium
Rotary Instruments Made of M-Wire and Fire-Wire

Wasinee Kaewumpai* Chinalai Piyachon*

Abstract

Objective: to compare the cyclic fatigue resistance of Nickel-titanium rotary instruments
made of M-wire and Fire-wire.

Materials and methods: The cyclic fatigue testing of the instruments was performed in a
newly invented artificial root canal. M-wire file and Fire-wire file, size X2, 15 samples of each group
were tested. The motion of file rotation in an artificial canal was recorded until file separation was
observed. The time of file rotation before the fracture was recorded and calculated by multiplication by
the speed of rotation to get the number of cycles to failure (NCF). The data were analyzed statistically
using an independent t-test at p < 0.05. The length of the fractured fragment was also recorded.
A scanning electron microscope was used to characterize the topographic features of the fracture
surfaces.

Results: Fire-wire file had a significantly higher number of cycles to failure than M-wire file.
There were no significant differences (p > 0.05) found between groups for the length of the fracture
parts. All fractured surfaces revealed typical features of cyclic fatigue fractures.

Conclusion: Under the condition of this study, Nickel-Titanium rotary Instruments made
of Fire-Wire had more resistance to cyclic fatigue failure in comparison to Nickel-Titanium rotary
Instruments made of M-wire. This invented artificial root canal can be actually used for cyclic fatigue

testing of Nickel-Titanium rotary files.

Keywords: Cyclic fatigue resistance, Heat treatment, Nickel-Titanium rotary file

*Department of Conservative Dentistry and Prosthodontics, Faculty of Dentistry, Srinakharinwirot University, 114, Sukhumvit 23,
Wattana, Bangkok 10110, Thailand.
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nagouIngudazisguiIBANSY 300 80U
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SILVER® RECIPROC®, VDW, Germany) 31U
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Fig 1. Cyclic fatigue resistance test in the invented artificial root canal.
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N91A (scanning electron microscope; SEM JEOL
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(10,11)
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(Shapiro-Wilk test) WagllIaufisUINUIUIBUNNT
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a1 1 AnedsuazdiudssiuuninsgiuanuemsiulaezesiWainin ssezsiaanillwangunouin
UATIIUIUTBUMINYURDUIN
Table 1. mean values (+ standard deviation) for the length of fractured fragment, time to fracture

and number of cycles to failure.

The length of fractured Time to fracture (s) Number of cycles

fragment (mm.) to failure (rounds)
M-wire group (n = 15) 466 + 0.42 102.49 + 7.69 512.45 £ 38.47
Fire-wire group (n = 15) 4.60 + 0.56 360.52 + 104.97 1802.60 + 524.84
P-value 0.74 < 0.001 < 0.001
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(c)

Uil 2 ﬁuEhwihﬁ'maﬂﬁnmaalwa‘nﬁﬂ'[ﬁnﬁaagawssﬁﬁﬁLﬁnmawﬁﬂdmm'm (@) Tanzidulas (b) Tanelnslas
uaASRUATLEEMNEINNSAN (ﬁuﬁﬁtﬁm) warNUISULSIRURAR (ﬁuﬁﬁmﬁm) wae (c) Tanzidulas
(d) Tanglws Iasuansdnuusssuu (gnAsduAv) agl:'lul,l,u'aﬁv’emnﬁ'maﬂ%'ﬂ (@nAsda)

Fig 2. Scanning electron micrographs of the fracture surface, (a) M-wire and (b) Fire-wire showed
the fatigue zone (green area) and overload zone (yellow area). Both (c) M-wire and (d) Fire-wire

showed the fatigue striations (red arrows) that were perpendicular to the crack lines (orange arrows)
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The Effect of Fast Setting Bioceramic on Cervical Tooth
Discoloration

Sujirapa Kaengkan* Jaruma Sakdee* Kunlanun Damrougvute*

Abstract

Objective: compare the change in color of the cervical tooth area after restored with MTA-
Angelus, Biodentine®, and RetroMTA.

Materials and Methods: Eighteen premolars teeth were prepared by cutting at the apical
root. The teeth were drilled to open access, instrumented with Gates Glidden, sealed with Cavit™ at
apical root. Cotton soaked with phosphate buffer saline was used to obturate canal. The teeth were
randomly divided into 3 groups, MTA-Angelus, Biodentine®, and RetroMTA were filled with 3 mm
thickness at cervical area. The access was restored with composite. The tooth color change was
measured at cervical area with VITA Easyshade before and at 2, 4, 8, and 20 weeks after restoration
in CIELAB system and calculated Delta E. Two-way ANOVA (p < 0.05) was used to analyze the result.
Teeth were then sectioned mesio-distally for examined the changes of the tooth color and the result
were discussed descriptively.

Results: No significant change of tooth color at cervical level between MTA-Angelus, Biodentine®,
and RetroMTA at 2, 4, 8, and 20 weeks. Furthermore, MTA-Angelus, Biodentine®, and RetroMTA did
not change the color of tooth in contact with the material.

Conclusions: MTA-Angelus, Biodentine®, and RetroMTA did not change the color of tooth at

cervical level significantly and did not change the color of tooth in contact with the material.

Keywords: MTA Angelus, Biodentine, RetroMTA, Cervical tooth discoloration

*Department of Conservative Dentistry and Prosthodontics, Faculty of Dentistry, Srinakharinwirot University, 114, Sukhumvit 23,
Wattana, Bangkok 10110, Thailand.
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Fig 1. Tooth model in this study
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WNaN15NAany (Results)

M1579 1 AIAMNEINDa9AYR (CIE L¥)
Table 1 Lightness of teeth (CIE L¥).

mean CIE L* parameter (£SD)

nguNsANE Baseline 2 weeks 4 weeks 8 weeks 20 weeks

(Lo) (L) (L) (Ly) (L)

MTA angelus (5) 86.46 85.18 85.49 84.84 85.64
(+1.59) (+ 1.56) (+1.52) (+ 1.55) (+1.57)

Biodentine (5) 86.67 85.74 85.89 85.02 86.31
(+1.68) (+1.39) (+1.96) (+2.12) (+2.05)

RetroMTA (5) 86.30 86.35 86.81 85.48 84.72
(*221) (+2.37) (+1.39) (+ 1.84) (+1.62)

Negative control (3) 85.37 86.71 85.47 85.31 84.43
(+1.24) (1.02) (+0.76) (+ 0.63) (+0.15)
NnMenzimeainieuisuieds uaznguAIuANiiuszaziaan 2, 4, 8, 20 dam

ANNEINIDINU NOURATHALITNBNANNITYA (3wi 1) wohldfienauansdegefidedAy

Yaguduiiiouoviasa [ulawauiiu snadniiie meadidng 4 ngumsdnslugngrenan (P > 0.05)

90

88

86

84

82

Estimated Marginal Means of CIE L (Error bar: 95%CI)

80

“"MTA angelus
""" Biodentine
~— = RetroMTA

“ " "Negative control

Baseline 2 weeks

4 weeks 8 weeks 20 weeks

Uil 2 wnugfiduuaasanusinzasiuisugaianuazudvaaiag 2, 4, 8 uaz 20 dUam

Fig 2. Lightness before teeth were restored and at 2, 4, 8 and 20 weeks after restored.
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A9 2 STAUE lunuILNuELAS-1387 (CIE a¥)

Table 2. green-red opponent colors (CIE a*).

mean CIE a* parameter (£SD)

néum‘sﬁnm Baseline 2 weeks 4 weeks 8 weeks 20 weeks
(a0) (a1) (a2) (a3) (a4)
MTA angelus (5) -0.09 0.38 0.26 0.11 0.19
(£ 0.27) (£ 0.51) (£ 0.39) (£ 0.40) (£ 0.46)
Biodentine (5) 0.24 0.60 0.54 0.47 0.39
(£ 0.33) (£ 0.43) (£ 0.52) (£ 0.62) (£0.41)
RetroMTA (5) 0.18 0.39 0.36 0.49 0.41
(£0.15) (£0.23) (£0.27) (£ 0.46) (£ 0.48)
Negative control (3) 0.53 0.61 0.64 0.39 0.39
(£ 0.35) (£ 0.39) (£ 0.39) (£ 0.34) (£047)

PNNTIAIFINNED RS sUisuA B ALY

seulunmunuiuas-@enzesiiy  neugaian

wazmevsimIanTandniiusseads, ulowuiy,
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90

88

86
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82

Estimated Marginal Means of CIE L (Error bar: 95%CI)

80

20 a9 (M1597 2) wuh BanuuanEaEng

fpshdneadiine 4 ngumsdnslungrenan
(P > 0.05)

“"MTA angelus
""" Biodentine
~— = RetroMTA

“ " "Negative control

Baseline 2 weeks

4 weeks

20 weeks

U 3 uwuglisuusansssiualuwwunuiiuas-lEnsesiuiouanisnuazussantsn 2, 4, 8 uas 20 dUA

Fig 3. green-red opponent colors before teeth were restored and at 2, 4, 8 and 20 weeks after restored.
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A9 3 STAUA luLUILNUEINADI-1USY (CIE b¥)

Table 3. yellow-blue opponent colors.

mean CIE b* parameter (£SD)

NENMIANEN Baseline 2 weeks 4 weeks 8 weeks 20 weeks
(bo) (by) (by) (bs) (by)
MTA angelus (5) 28.67 28.98 28.14 28.82 29.01
(£ 4.35) (£ 4.25) (£4.12) (£ 4.14) (£ 3.88)
Biodentine (5) 29.36 30.87 30.52 30.87 31.34
(£ 2.54) (£ 3.76) (£ 3.95) (£ 2.91) (£1.98)
RetroMTA (5) 30.04 31.38 30.97 30.68 30.57
(£ 3.03) (£ 2.60) (£1.78) (£1.78) (£ 3.15)
Negative control (3) 27.59 27.87 27.55 27.19 26.49
(£0.74) (£ 0.55) (£ 0.36) (£ 0.29) (£ 0.29)

NNMFIATISIN TR LS U T BUAERY 20 §ad (M597 3) W lAANNLANFIIBENY

v
o

seudlumnumifvies-ihiduzesitu  feugatan  Mlpddgnvading 4 ngunsfnslunngaenm
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36
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Baseline 2 weeks 4 weeks 8 weeks 20 weeks
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2, 4, 8uaz 20 UMW
Fig 4. yellow-blue opponent colors before teeth were restored and at 2, 4, 8 and 20 weeks

after restored.
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M15719 4 A1 AE
Table 4. AE values.

mean AE parameter (+SD)

nguNsAnE 2 weeks 4 weeks 8 weeks 20 weeks
(AE,) (AE,) (AE,) (AE,)
MTA angelus (5) 1.99 (£ 0.79) 1.60 (£ 0.81) 1.93 (£ 0.58) 1.68 (* 0.45)
Biodentine (5) 2.88 (£ 1.64) 2.25 (£ 0.78) 2.39 (£ 0.67) 2.74 (£ 0.83)
RetroMTA (5) 2.26 (£ 0.67) 1.83 (£ 0.82) 2.27 (£ 0.30) 241 (£ 0.21)
Negative control (3) 2.56 (£ 1.13) 1.94 (+ 0.50) 2.05 (£ 1.16) 241 (£0.72)

NMFIeNginvaiawIsuiisudiady uaznguAIuANiduszazoan 2, 4, 8, 20 diawm

29N UA WA suulaslUfszaziiaine 9 1ile (M39i 4) wunbifienuuanssaeeiitfusidt

Lﬂ%tmLﬁﬂuﬁ’udauqmi’aqﬁlﬁmnmiﬁwmmmwé’\i NNFIANY 4 ntﬁumiﬁnmsluv!n"ﬁwnm (P > 0.05)
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. MTA angelus
. Biodentine

4 . RetroMTA

. Negative control

Estimated Marginal Means of AE (Error bar: 35%Cl)

2 weeks 4 weeks 8 weeks 20 weeks

JUN 5 uwuiiuvisuaasA AE szrninnaugmianuaznasamianiszusiian 2, 4, 8 uaz 20 fUai

Fig 5. AE between value of teeth before restored and at 2, 4, 8 and 20 weeks after restored.
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3U# 6 MmsAnwdendasanssmiljiRnsiuanssunmevasysucals

n. Bufilauadiaass, 2. lulawmuiiu, a. slnsidadite uaznguaiuau Wussezaa 20 dUaw
Fig 6. Dental operating microscope examination after restored with n. MTA angelus,

9. Biodentine, A. RetroMTA and 4. Negative control 20 weeks.
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Factors Associated with Treatment Outcome of Carbon Dioxide
Laser for Trigeminal Neuralgia

Sunisa Rochanavibhata* Wichuda Kongsong*

Abstract:

Objective: To report the treatment outcome and identify factors associated with treatment
outcome of using carbon dioxide (CO,) laser neural ablation for trigeminal neuralgia (TN).

Materials and methods: This was a retrospective study of 36 patients who underwent CO,
laser neural ablation to treat TN. The medical records were reviewed and analyzed. Pain relief for at
least 1 year after the procedure would be classified as treatment success.

Results: For the total of 36 patients, 15 of them (41.7%) achieved the treatment success.
Regarding the factors associated with the treatment outcome, the total daily dose of carbamazepine
of 600 mg or less per day and shorter duration of symptoms prior to receiving the operation
(persistent symptom of 3 years or less) were related to success of treatment. The odds ratios of
both factors were 12 (95% CI = 1.6-87.9) for the carbamazepine dose, and 16 (95% CI = 2.2-112.9)
for the duration of persistent symptom of 3 years or less.

Conclusions: The CO, laser neural ablation decreased the pain symptoms of the patients
with TN. The preoperative dose of carbamazepine and the duration of symptoms prior to treatment

were associated with good treatment outcomes of CO, laser for TN.

Keywords: Trigeminal neuralgia, Tic Douloureux, Carbone dioxide laser, Lasers

* Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, Chulalongkorn University, 34 Henri-Dunant Rd, Patumwan,
Bangkok, 10330 Thailand.
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Introduction

According to the 15t edition of the International
Classification of Orofacial Pain (ICOP), trigeminal
neuralgia (TN) or Tic Douloureux is defined as
a disorder characterized by recurrent unilateral
brief electric shock-like pain that is abrupt in
its onset and termination. The pain is triggered
by innocuous stimuli within the affected distribu-
tion of one or more divisions of the trigeminal
nerve (1). An estimated prevalence of 0.3% was
reported in the population-based study (2). In
Thailand, approximately 40 patients with naive
trigeminal neuralgia were reported each year at a
tertiary care center (3). The peak incidence of TN
was in the age range of 50-65 years and sexual
predilection for female (4,5). Time-lapse before
the establishment of TN diagnosis in the majority
of patients was at 1 year or less. However,
approximately 14.2% of patients suffered from
TN since there was a further delay of up to 3
years or more before the diagnosis was made,
resulting in further delay of the appropriate
treatment (5).

The medication commonly used as the
first-line treatment is sodium channel blocker
anticonvulsant drugs; i.e. carbamazepine or
oxcarbazepine (4,5). The adverse effects caused
by these drugs are somnolence, postural unbalance,
dizziness, liver dysfunction, anemia, leukopenia,
thrombocytopenia, and allergic reactions (4,6,7).
The patients that do not respond to the medical
treatment, or cannot tolerate the side effects of
the medications will be referred to neurosurgeons
for surgical interventions including microvascular
decompression, procedures targeting the Gasserian

ganglion, and peripheral surgeries at neural trigger

points (4). Because the peripheral procedures
rarely provide pain relief beyond 1 year, these
procedures are suggested for emergency use or
patients whose medical problems would restrict
other surgical options (8,9). Cryotherapy, peripheral
neurectomy, and peripheral laser therapy are
examples of the peripheral procedures.

Lasers have been introduced as an
alternative or adjunctive management of TN due
to their analgesic effect, safety, and considerably
minimally invasive procedure (10,11). Various types
of laser have been reported for the treatment of
TN, including helium-neon (He-Ne) laser (12) and
GaAlAs diode laser (13-15). Although the use of
these lasers has many advantages, multiple
sessions are required to obtain sufficient pain
relief. Currently, a carbon dioxide (CO,) laser
with a 10,600 nm wavelength is also used for
treating TN. Refractory or intolerance to the
adverse effects of the medications and significant
medical conditions of the patients, this laser has
become the treatment of choice for patients
who decline major surgeries, such as microvascular
decompression (16, 17). After performing CO,
laser ablation on an affected nerve, the pain
is absent or promptly decreased for a certain
period (17). Sessirisombat (16) reported a
significant difference in pain scores between pre-
and post-operation after 1 year follow-up period.
However, factors associated with the treatment
outcome of CO, laser ablation have not been
reported. Thus, the purpose of this study was to
report the result of the treatment and identify the
factors associated with the treatment outcome of

CO, laser neural ablation for TN.
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Materials and methods

This was a retrospective study of patients
who underwent CO, laser neural ablation to treat
TN from January 2004 to December 2017 at the
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Chulalongkorn University.
The inclusion criteria were the patients diagnosed
as TN at only one branch, underwent the CO,
laser neural ablation, and had a follow-up period
of at least 1 year. The exclusion criteria were the
patients with secondary TN, TN affecting more
than one branch, atypical face pain, other cranial
nerve neuralgia, uncontrolled systemic diseases,
previous surgery for the treatment of TN,
psychological problems, or pain recurrence on
the other nerves. The study was approved by
the Human Research Ethics Committee of the
Faculty of Dentistry, Chulalongkorn University
(HREC-DCU 2019-012).

All patients underwent CO, laser neural
ablation by the same oral and maxillofacial
surgeon under local anesthesia. The surgical
procedure was reported in our previous study
(17). The affected nerve was identified and
exposed at least 1 cm in length from the foramen
via vestibular incision. Then, the nerve was ablated
with a 10,600-nm CO, laser (Captain 30, SM
Medical, Korea) in defocus and continuous mode
at 5 W using a 50-mm tip for 30 sec (Fig 1).
The wound was closed with resorbable sutures.
Ibuprofen 400 mg tablets were prescribed for
postoperative pain control. Patients were followed-
up at 1 week, 1 month, and every 3-6 months
after the surgery to assess the wound healing,
postoperative symptoms, and the amount of

carbamazepine used for postoperative neuropathic

pain control.

Fig 1. The surgical procedure (a) Left infraorbital and (c) left mental nerve,

were identified and exposed at least 1 cm in length from the foramen via vestibular

incision (b, d). The affected nerves were ablated with CO, laser for 30 sec.
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Data were collected from medical records.
The predictive variables were gender, age
(= 60 or > 60 years), affected face side (right or
left), affected trigeminal nerve division (maxillary
or mandibular division), preoperative total daily
dose of carbamazepine (< 600 or > 600 mg),
and duration of symptoms before operation
(= 3 or > 3 years). The criteria employed for
treatment outcome were modified from the
literature (8,15,17). The outcome variable to be
recorded was the presence of pain relief, which
was defined as a pain-free period without the
need for carbamazepine use, or reduction of
pain with at least a 50 percent decrease in
carbamazepine doses compared with those
preoperatively. The treatment was considered a
success when the duration of pain relief of at

least 1 year could be achieved.

Statistical analysis

The data were analyzed using the Statistical
Package for Social Sciences (SPSS) version 22.0
(IBM, Chicago, IL, USA). Descriptive statistics
were computed to summarize the characteristics
of the variables. For categorical variables, the

results were reported using frequency and

percentage. For continuous variables, the results
were reported using mean and standard deviation
(SD). The relation between the predictive variable
and treatment outcome was analyzed using
Chi-square test. The binary logistic regression
was conducted to calculate the odds ratios (ORs)
and corresponding 95% confidence intervals (Cls)
of the meaningful associations of the predictive
variable and expected treatment outcome. A
P-value less than 0.05 was considered statistically

significant.

Results

A total of 36 patients with a mean age of
61.5 £ 12.9 years were recruited in the present
study (Table 1). Most patients were female (21,
58.3%) and had the pain on the right of the face
(21, 58.3%). The majority of affected trigeminal
division was the mandibular division (22, 61.1%),
especially the mental nerve. The mean total daily
dose of carbamazepine and the duration of
symptoms before the operation were 675 + 407.3
mg and 48.9 + 48.3 months, respectively.
Postoperatively, pain had been decreased for
0-62 months.
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Table 1. Characteristics of the variables.

Variables (n = 36) Overall Pain relief at least 1 year after
(n = 36) CO, laser
Yes (n =15, No (n =21,
41.7%) 58.3%)

1. Age (years) 615 £ 129 62.9 + 12.8 60.5 + 13.2
2. Gender (%)

- Male 417 16.7 25

- Female 58.3 25 33.3
3. Affected facial side (%)

- Right 58.3 25 33.3

- Left 417 16.7 25
4. Affected trigeminal nerve division (%)

- Maxillary division 38.9 13.9 25

- Mandibular division 61.1 27.8 33.3
5. Preoperative dose of carbamazepine (mg) 675 + 407.3 526.7 £ 249.2 781 + 467.6
6. Duration of symptoms before operation (months) 489 + 48.3 26.8 £ 154 64.6 £ 574

Of the 36 patients, 15 patients (41.7%)
had pain relief for at least 1 year after CO, laser
ablation. The pain relief period of this group was
26.1 = 17.6 months. Another group (58.3%) had
pain relief less than 1 year after treatment. The
pain of the second group was recured at 5.4 + 3.2
months postoperatively.

Gender, age, affected facial side and
affected trigeminal division showed no significant
relation with pain relief for at least 1 year after
CO, laser for treatment of TN (Table 2). Factors

associated with this treatment outcome were the

total daily dose of carbamazepine (p = 0.03) and
duration of symptoms before operation (p = 0.01).
After the operation, the patients with the use of
carbamazepine = 600 mg/day were 12 times
more likely to have a pain relief period of at
least 1 year compared with those with use of
carbamazepine more than 600 mg/day (OR = 12,
95% Cl =1.6-87.9, p=0.02). Moreover, the patients
presented with symptoms <3 years potentially
had pain relief at least 1 year 16 times to those
with pain occurred more than 3 years (OR = 16,
95% Cl = 2.2-112.9, p = 0.01).
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Table 2. Factor associated with pain relief at least 1 year after using CO, laser for treatment of

TN.
Variables (n = 36) Pain relief at least 1 year after CO, laser (%) p-value
Yes (41.7) No (58.3)
1. Gender 0.86
- Male (41.7%) 16.7 25
- Female (58.3%) 25 33.3
2. Age 0.65
- =< 60 years (44.4%) 16.7 27.8
- > 60 years (55.6%) 25 30.6
3. Affected facial side 0.86
- Right (58.3%) 25 33.3
- Left (41.7%) 16.7 25
4. Affected trigeminal nerve division 0.56
- Maxillary division (38.9%) 13.9 25
- Mandibular division (61.1%) 27.8 33.3
5. Preoperative dose of carbamazepine 0.03*
- = 600 mg/day (66.7%) 36.1 30.6
- > 600 mg/day (33.3%) 5.6 27.8
6. Duration of symptoms before operation 0.01*
- < 3 years (61.1%) 36.1 25
- > 3 years (38.9%) 5.6 33.3
**Statistically significant level at p < 0.05.
An important postoperative complication Discussion

was an alteration of sensation. Thirty-four patients
(94.4%) had hypoesthesia or paresthesia after
CO, laser. Of the 34 patients, 8 patients (23.5%)
had a complete recovery from the alteration of
sensation within 3-15 months postoperatively.
Although most patients had some degree of
prolonged neurosensory deficit, they did not

realize this complication.

Recently, there are a variety of treatment
modalities for TN, both medical and surgical, to
relieve and prevent episodes of pain. Treatment
options are based on many factors, including
patient’s age, life expectancy, medical and
psychiatric status, patient’s compliance, and
tolerability to adverse drug effects (6, 18). Blocking

transmission of sensory pathways by damaging
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parts of affected nerve fibers or decompressing
the trigeminal nerve to alleviate the pain is the
main purpose of these surgical procedures (6).
Due to different surgical options, the decision
to select the proper one would depend on
pharmacological treatment results, the patient’s
age, medical conditions, and surgical facilities
and expertise (18). Although microvascular
decompression is the first choice of surgical
treatment and has a high success rate, micro-
vascular decompression is considered the most
invasive procedure for TN management (19-22).
Furthermore, major complications associated
with this treatment are not negligible such as
cerebrospinal fluid leakage, meningitis, facial
numbness and palsy (19,22).

Laser therapy is one of the surgical
treatment options for TN that is classified as
a peripheral procedure. This is because this
technique aims to block or traumatize the
peripheral branches of the trigeminal nerve distal
to the Gasserian ganglion (7,18). HeNe and
diode laser are used as low-level laser therapy
(LLLT), or biostimulation or biomodulation, which
is particularly interesting to treat neuropathic
orofacial pain such as TN (12-15). Updated
systematic reviews have shown that LLLT is an
effective alternative method or in combination
with other treatment means for TN management
(10,11). This technology causes pain relief which
is considered non-invasive and causes minimal
side effects procedure. Possible mechanisms of
analgesic effects of LLLT are reduction of the
receptor sensitivity, increased pain tolerance
because of changes in cell membrane potential,
and shortening of the inflammatory phases (23).
However, this laser treatment does not directly

attack the affected nerve. The need to undergo

multiple sessions to achieve the therapeutic
effect is the main limitation of LLLT. Ebrahimi,
et al. (14) reported that pain severity reduction
decreased with time until 9 sessions of LLLT
have been completed, then the gradually increasing
severity of pain started at one month after the
end of treatment. Finally, the pain completely
recurred at 4 months after completion of
treatment.

CO, laser ablation is later introduced as
an alternative treatment for TN (16,17). In contrast
to the LLLT, laser energy produced by CO, laser
directly contact the exposed affected nerve.
Consequently, immediate therapeutic effect in
pain relief occurs after CO, laser neural ablation.
The CO, laser is widely used in soft tissue
surgery due to its affinity for water-based tissues.
Heat is generated after absorption of the laser
by intracellular water and results in cellular
vaporization. There are three principal techniques
for utilization of CO, laser as a surgical tool
for oral surgery: incision/excision, vaporization/
ablation, and hemostasis (24,25). Our study used
low power laser energy to ablate a limited area
of the affected branch of the trigeminal nerve
to alter the sensory conduction of pain once it
is stimulated to reduce, or even block the pain.
This analgesic ability relates to an alteration of
neural transmission and a coagulation effect
on blood vessels that provides hemostasis and
additionally seals the sensory nerve endings
(25,26). In addition, direct damage to the nerve
sheath by laser ablation disrupts the nerve function,
so pain conduction is decreased (27). The nerve
is partially destroyed, thus the sensation can
recover. Robinson, et al. 2015 (27) showed the
nerve sheath was ablated and additional damage

of the nerve bundle at 5 W CO, laser setting
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that was the same power used in our study.
Furthermore, some degree of nerve function
impairment was also observed even with the
lower power used. This mechanism could explain
the analgesic effect of the CO, laser.

Previous studies confirmed that CO, neural
ablation reduced pain in patients with TN (16,
17). Our result showed the range of pain relief
periods was 0-62 months. Regarding the criteria
of successful treatment outcome, 41.7% of the
patients achieved pain relief for at least 1 year
after the treatment. This was higher than the
study of Eckerdal and Bastian (15) whose out-
come of the treatment approximately 37.5% of
the study group was considered successful af-
ter LLLT with an 832 nm diode laser at 1-year
follow-up. Although most peripheral procedures
usually allowed pain relief less than 1 year (8),
the mean period of pain relief was 26.1 months
for the group with successful treatment. How-
ever, in the group with pain relief less than 1
year after treatment, the mean pain relief period
was decreased to 5.4 months.

The present study revealed there were
two factors associated with the treatment outcome
of the CO, laser for TN. Firstly, the preoperative
dose of carbamazepine of 600 mg/day or less
was a significant predictor for the successful
treatment. Our patients who have taken low doses
of carbamazepine might adjust the drug to a
higher dose for pain control, however, they could
not tolerate the adverse effects of the drug. They
decided to undergo the CO, laser instead of
other surgical interventions. Secondly, the duration
of symptoms of 3 years or more prior to the
operation was associated with poor treatment

outcomes. The causes that resulted in the delay

of treatment with the surgical procedures were
vary. Those patients might respond to the initial
therapy with carbamazepine, but eventually,
unsatisfactory outcome was perceived, resulting
in the prescription of even higher dose (4).
Moreover, the delay of recognition and diagnosis
of TN was one of the possible causes of the
delay of treatment (5,28). Maarbjerg, et al. (28)
reported 37% of the patients underwent dental
invasive procedures because of misdiagnosis.
The pain characteristic of most patients with TN
was originally presented in the oral cavity, so
they initially sought treatment by visiting dentists.
Therefore, the dentists should be knowledgeable
about the characteristics of TN to avoid maltreat-
ment (4).

According to the results, we could use
these two predictors, the preoperative dose of
carbamazepine of 600 mg/day or less, and
persistent pain symptoms up to 3 years or less,
as two criteria to select the patient to perform
the CO, laser ablation for the management of
TN. Nevertheless, there was a limitation of this
study that should be mentioned. A retrospective
study design with a relatively small sample size
limited the ability to generalize the results to
other populations of patients with TN. Further
studies using a prospective study design and

increase of sample size are needed.

Conclusion

Our results showed that CO, laser neural
ablation decreased the pain symptoms of
patients with TN. The preoperative dose of
carbamazepine and the duration of symptoms
before treatment were associated with good

treatment outcomes. The patient with the use of
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carbamazepine of 600 mg or less and duration
of symptoms presentation of 3 years or less
was a possible candidate for CO, laser to the
treatment of TN and achieve the successful

outcome at least 1 year.
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Nevoid Basal Cell Carcinoma Syndrome: A Case Report of a
Rare Hereditary Disorder

Supaporn Viriyajirakul*

Abstract

Nevoid basal cell carcinoma syndrome, or Gorlin-Goltz syndrome is a rare autosomal dominant
inherited disorder. This syndrome is characterized by multisystem disease such as multiple jaw
cysts, basal cell carcinoma and abnormal bones in some area. Early diagnosis and treatment are
important in decreasing severe progression of this syndrome. This case report reviews knowledge
of this syndrome, which consists of complete diagnosis, physical examination, comprehensive treatment
and family medical history taking. All the information is required for proper management of the

patients.

Keywords: Nevoid basal cell carcinoma syndrome, Odontogenic keratocyst, Basal cell carcinoma
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Fig 1. Preoperative extraoral photographs, frontal and bird’s eye view showed frontal bossing

and facial asymmetry the left side is bigger than the right side
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Fig 2. Preoperative intraoral photographs, upper and lower arch
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Fig 3. Orthopanoramic film showed radiolucency with well defined margin at the left posterior
mandible and the left posterior maxilla. The left lower third molar was displaced inferiorly and

the left upper third molar was displaced superiorly.
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Fig 4. Chest x-ray film showed bifid rib at 3" and 4t anterior rib.
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Fig 5. PA film showed calcification at falx cerebri.
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Fig 6. Panoramic radiograph after marsupilization showed decreased lesion at left mandible.

(as the arrow indicates )

Uit 7 ﬁ'numzmaﬁ;awm%ﬁwmwui'\qeﬁﬂqﬁ'sﬂLﬁaqﬁwﬁnaumﬁ'awaéﬁmwwuﬂ 6-8 1y
Taulifisuduiboyin waddugnidssdadussiivuuaciiiaedvatondndidn suvuveadeyi
HuwseenauBseiminiiusey sepdestuitiayiagairduidaibaiiuwudiuaneas
wﬁeqeﬁﬁL%ﬂuuazﬁmmzﬁ’uazi'\wmm uanmn*ﬁwnma‘s’mﬁu’[mim’iw'[uqeﬁﬂ (H&E, 40x)

Fig 7. Histopathologic features demonstrate that the cyst is lined by six to eight-cell thick,
parakeratinized stratified squamous epithelium without prominent rete ridges.

The basal epithelial cells exhibit a palisading arrangement and hyperchromatic nuclei.
The surface cystic epithelial cells are parakeratinized and corrugated. The cystic epithelium
demonstrates a flat interface and a loose attachment with the underlying connective tissue.

In addition, desquamated keratin is found in the cystic lumen. (H&E, 40x)
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Interproximal Enamel Reduction: What Clinicians Should
Know
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Abstract

Interproximal enamel reduction (IPR) is an orthodontic treatment option for gaining space to
correct mild to moderate crowding malocclusions. Presently, there are many IPR instruments and
techniques that are available for clinicians. No matter which instruments or techniques of IPR are
used, the important thing is that clinicians should be aware of the considerations, advantages, and

disadvantages before performing IPR.

Keywords: Interproximal enamel reduction (IPR), Orthodontic treatment, IPR instruments and

techniques
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Introduction

Interproximal enamel reduction (IPR) is a
clinical procedure of tooth mass reduction and
anatomic tooth re-contouring (1). This procedure
is also known as air-rotor stripping (ARS),
slenderization, or reproximation (2). IPR is an
alternative option of the non-extraction orthodontic
treatment plan in borderline cases. Recently, this
technique has been increasingly used for creating
spaces in many orthodontic situations (e.g. gaining
space for older patients who have difficulty with
extraction space closure or for patients with

clear aligner systems).

The background of IPR concepts

The first concept of tooth mass reduction
was mentioned by Ballard in 1944. His study
illustrated the importance of tooth size harmony
and he recommended correcting tooth size
disharmony by proximal surface stripping of
anterior segments (3). A decade later, Begg
presented that old human dentitions with severe
interproximal wears had enough spaces for third
molars eruption with the dentitions still exhibiting
no crowding (4). From this knowledge, many
clinicians considered that the interproximal
enamel reduction was advised for good orthodontic
finishing.

In 1956, the technique of IPR by using
metallic strips, first described by Hudson,
demonstrated the necessity of polishing after
enamel stripping (5). Meanwhile, the importance
of tooth size disharmony correction to achieve
excellent occlusions was confirmed by Bolton,
Peck and Peck (6,7).

In 1985, the air-rotor stripping (ARS)
technique was presented by Sheridan that was a

crucial development in the orthodontic practices.

This space gaining technique was an alternative
to extraction or expansion in borderline cases
(8). Moreover, Zachrisson recommended proximal
stripping to correct triangular interdental spaces
of anterior teeth during a finishing phase of the
orthodontic treatment (9).

While increased IPR use is supported by
the identified benefits, there are several articles
presenting the successful options for performing
IPR. However, patients occasionally experience
unintended negative procedural outcomes. This
article highlights the advantages and disadvantages
of IPR of which the clinicians should be aware,
as well as the factors to be carefully considered
prior to performing the IPR and thereby increasing

the likelihood of a successful outcome.

The advantages and disadvantages of IPR
IPR procedures can be performed to
manage several dental problems (10). The
advantages of performing IPR categorized by
the fields of orthodontics and esthetics are as

follows:

The advantages of IPR in the field of orthodontics

1. Relieve crowding and enable self-
alignment correction of dentition by primary
posterior teeth stripping (11,12).

2. Gain 3-4 mm of space in cases of
mild to moderate crowding, so that the removal
of teeth can be avoided (12,13).

3. Adjust the improper tooth size to
obtain normal overjet, overbite, and a proper
occlusion (Bolton’s discrepancy correction) (6).

4. Enhance the stability of the orthodontic
treatment results; especially in lower anterior
region (14-16).
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The advantages of IPR in the field of esthetics

1. Recontour or reshape the individual
teeth for esthetic reasons (9,12).

2. Reduce triangular interdental space
of anterior teeth and improve their interproximal
contact relationship (9).

Besides advantages, IPR procedure, if not
properly performed by knowledgeable and skillful
clinicians, can cause iatrogenic complications.
However, the risk of IPR can be alleviated with

the proper treatment plan and attentive treatment.

The disadvantages or risks of IPR

1. Induce tooth sensitivity, especially
patients who have hypersensitive teeth.

2. Damage interdental tissue if the
procedure is inattentively performed.

3. Can lead to excessive spaces or
negatively impact overjet, overbite, posterior
teeth intercuspation, and esthetics if the procedure
is performed with improper treatment planning
(12).

4. Increase plaque retention on the
enamel surface (13,17).

5. Create abnormal tooth shape.

Additionally, patients with developmental
enamel defects or poor oral hygiene who may
present with problems of the tooth sensitivity
and susceptibility to caries are contraindications
for performing IPR (18,19).

Tooth structure, periodontal tissue and
oral hygiene evaluation is necessary for IPR
planning. Periapical radiographic image provides
useful information, for example, enamel thickness,
size of pulp chamber, proximal tooth contour,
location of contact points, presence of dental
caries, size of old fillings, and the amount of

bone between roots (20).

The factors to be considered before performing
IPR

Clinicians should carefully consider the
following factors while selecting the appropriate
armamentarium and technique.

1. Enamel thickness and the amount
of enamel to be removed

The study showed that the enamel thickness
of posterior teeth became progressively thicker
from the first premolar to the second molar.
Due to the differential wear pattern of dentition,
the thickness of enamel on the distal surface is
greater than the mesial surface (21).

Studies recommended different amount of
enamel to be safely removed. (Sheridan suggested
not to exceed 0.25 mm on each contact of the
anterior teeth and 0.4-0.8 mm on each contact
of the posterior teeth (22) while Hudson recom-
mended 0.2-0.3 mm per side of lower anterior
teeth (5)). It was generally recommended that
only half of the proximal enamel thickness can
be removed (23,24). However, enamel thickness
varies from one tooth to another, and no correlation
is found between tooth size and the enamel
thickness. Thus, radiographic examination and
periapical film should be employed to determine
the proper amount.

2. Shape and size of the teeth

Incisor shape can be categorized as
rectangular-, triangular-, or barrel-shaped, which
presents different contact point shape, contact
point location and the different form of interdental
space. The contact point of triangular-shaped
incisors locates at incisal third of the crowns
which creates the triangular interdental space
(black triangle) (25). IPR performed in triangular-
shaped incisors will not only just obtain space

but will also improve the esthetics.
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Barrel-shaped incisors tend to have the
contact point at the middle and have spaces at
the incisal edge, so performing IPR may approximate
the incisal edges and relocate the contact point.
On the other hand, rectangular-shaped incisors
always have a broad contact that are unfavorable
for gaining space with IPR. Tooth size should be
taken into consideration. Larger teeth are more
suitable for IPR whereas smaller teeth, for example,
peg lateral incisors are to be avoided (25).

3. Proximal contact area and location

The proximal contact area is the area
of proximal height of a tooth that contacts an
adjacent tooth in the same arch. Generally, the
location of proximal contact is located at the
incisal third of anterior teeth, near the junction
of the incisal and middle third and at the middle
third of posterior teeth (26).

The physiologic proximal contact areas
and locations play important roles in maintaining
healthy periodontal and interdental tissue and
protecting them from possible damage. Improper
proximal contact may result in food impaction,
potentially increasing the risk of periodontal
disease, caries, and tooth movement (26). Thus,
it is necessary to properly recontour the tooth
into the original shape with the appropriate
embrasure and physiologic contact location that
enables self-cleansing mechanism (20). The use
of an abrasive metal strip is an optimal technique
to preserve a tooth shape, although it requires

more time (27).

4. Periodontal and intra-oral soft
tissues

Stripping the proximal surface of posterior
teeth can damage interproximal gingival tissue. A
separator or wooden wedge placed between the
teeth will allow better access, prevents gingival
bleeding, and avoids biologic width damage (23,
28). The rotated teeth should be aligned prior
to IPR so that the gingival tissue will not be
damaged by stripping (23). IPR with rotary or
motor-driven instruments could cause more
damage, thus clinicians must use extra care.
A tongue and lip protector and a four-handed
approach are recommended (28).

Extensive mesio-distal enamel reduction
may result in the root proximity that clinicians
should concern as a risk of periodontal disease
for poor control oral hygiene patients (29).
However, there was no signs of periodontal
tissue breakdown that were observed between
root proximity sites after active orthodontic
treatment (30).

Furthermore, clinicians need to pay
attention to the relationship between the alveolar
bone crest level and the interproximal dental
papilla. Generally, the alveolar crest is 1.5 - 2 mm
apical to the cemento-enamel junction (CEJ). If
the distance from the contact point to the crest
of bone is less than 5 mm, interdental papilla will
fill up the interdental space approximately 100%
(31). However, the triangular interdental space
(black triangle) might be present with regard to
age of patients, periodontal bone loss, increased
distance between the alveolar bone crest to the
contact point, improper root angulation, triangular
crown and embrasure morphology, or initial position
of tooth (32).
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5. Enamel roughness and caries risk

Several studies revealed different level
of enamel roughness related to the systems
and techniques of IPR (17,33-35). Although the

enamel surface was properly polished with fine

finishing strip, deep furrows caused by coarse
abrasive still remained (36). Gupta et al. (2012)
recommended tooth polishing with fine Sof-lex
discs (BM ESPE, St Paul, MN, USA) to reduce

enamel surface roughness (Fig.1) (37).

Fig.1 Sof-lex discs (3M ESPE, St Paul, MN, USA) in contra angle handpiece.

The rough enamel surface of posterior
teeth potentially promotes the plaque accumulation
and the adherence of bacteria that increase the
risk of enamel demineralization (38,39). Thus, it
is presumable that IPR may increase the risk
of caries (38). However, there is a process of a
complex interaction of cariogenic bacteria, food
debris and host factors (tooth structure and
salivary flow) with time (40). Even though several
studies reported that IPR did not result in increased
caries risk in anterior teeth (41-43), it was
recommended to treat the enamel surface with
remineralizing products to reduce the caries
susceptibility (44).

6. Effect of fluoride treatment

It is accepted that stripping with manual
or rotary instruments leaves scratches and furrows
on enamel surfaces (17,27,33,35). Some studies
presented that the microhardness of stripped
enamel surfaces was decreased and that the
irregularities of stripped enamel surfaces resulted

in increased demineralization (42,45). Thus,

several studies recommended immediate fluoride
or remineralizing products application to stripped
enamel surfaces to restore the minerals lost
during stripping and to preserve the integrity
of the enamel surface (8,13,23,44,45). However,
Jarjoura et al. (2006) found that immediate
fluoride application did not provide any additional
benefit for patients who were regularly exposed
to fluoridated water and toothpaste containing
fluoride (41).

7. Effect of heat on pulp tissue

IPR generates frictional heat which then
transferred to the pulp chamber. Pulpal tissue
can tolerate intrapulpal temperature increase of
5.5°C. If the transferred heat is higher, the pulp
tissue will be damaged (46). Thus, water and air
cooling are necessary during IPR (8,9,47).

In vivo and in vitro studies investigated
the temperature change in the pulp chamber
of different IPR techniques and found that the
manual and rotary IPR techniques increased

pulpal temperature, however, the increased pulpal
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temperature was not in excess of the critical
level of 5.5°C (48,49). Therefore, in terms of
generated heat, these methods are safe for the

pulp tissue.

Armamentarium for IPR

Armamentarium for IPR currently used in
the orthodontic practices can be divided into
manual and motor-driven or rotary instruments.
Because of interproximal access limitation,
performing IPR with manual instruments is
recommended during initial phase of treatment
when crowding has not been alleviated enough.
After the teeth are reasonably aligned, it is
usually recommended for clinicians to performing
IPR with rotary instruments, since clinicians can
parallel the instrument to the long axis of the

tooth.

Manual instruments
One sided-, double sided- thin metal

strips, thickness 0.05 mm, width 6 mm (fig.2a)

Motor-driven or rotary instruments

Diamond disc (fig.2b), Diamond discs with
soft tissue protectors (fig.2c and fig.2d), Oscillating
discs (fig.2e), High speed airotor diamond burs
(fig.2f), Diamond strip motor-driven type (fig.2g),
Sof-lex discs (fig.1), IPR gauge set (fig.2h).

Fig.2 Manual instruments: a) Thin metallic strips: b) Diamond disc in straight handpiece,

c) Diamond discs with plastic soft tissue protector, d) Diamond disc with metal soft tissue

protectors, e) Oscillating discs in contra angle handpiece, f) High speed airotor diamond burs,

g) Diamond strips in contra angle handpiece, h) IPR gauge set.
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Conclusion

Interproximal enamel reduction is proven
to be the safe method to gain space in the
orthodontic treatment, especially non-extraction
approach. Since enamel stripping is an irreversible
procedure, clinicians must keep in mind the
indications, the amount of enamel to be removed,
locations, techniques, and most importantly,

patient’s safety.
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Deep overbite: Etiology, Diagnosis and Orthodontic treatment
options

Chanida Kanna* Pitchaya Chaiyaraksa**

Abstract

Deep overbite is a common malocclusion. The etiology of this problem may include hereditary,
environmental factor or the combination of both. The impacts of this malocclusion on a patient
are functional and esthetic problems. Deep overbite can be treated by different means, including,
but not limited to intrusion of anterior teeth, extrusion of posterior teeth, proclination of anterior
teeth, and surgical treatment. Treatment plan depends upon severity of malocclusion and age of
the patient. Thus, it is essential that orthodontists have a full understanding of the etiology of deep

overbite to make a precise diagnosis and treatment planning in order to properly manage patients.

Keywords: Deep overbite, Etiology, Diagnosis, Orthodontic treatment planning
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Fig 1. Extraoral feature in deep overbite patient.

(A-C) Extraoral photographs, (D) Cephalometric tracing indicates flat mandibular plane.
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Fig 2. Intraoral feature and lower model in deep overbite patient.

(A-B) Intraoral photographs show lower incisors occlude on the palatal gingival margin of

upper incisors. (C) Lower model shows deep curve of Spee due to lower incisors overeruption.
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Fig 3. (A-C) Wear faceting on the palatal surface of upper anterior teeth

and incisal edges of lower anterior teeth in deep overbite patient.
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AsUN 4

5Uf 4 uwunsendaiaud laludiheifisnsuzlaseahrelunidnunfvsziand 2

Afinsauiudn aun1sAneway Bell wazame (9)

(A) wwunsRIdRlasrdaLLYIRENESR U nsWIARuLsnsTanBInssinsaesuTheuns

LAZNISHIANAT

(B) WanaIN1ISHIAA WU ARnudfsasluntiandusasiinisauiuwuui 1

Fig 4. Surgical techniques for correction of class Il deep bite malocclusion

according to the study of Bell et al.(9)

(A) Surgical plan: LeFort | osteotomy, sagittal splitting ramus osteotomy (SSRO)

and genioplasty. (B) Postoperative result: Increased facial height and class | occlusion.
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Uit 5 mafnnlasmsdaituziiadnuivsiniunmslfiedseiedaiuuuyaanls
FRALHUTZUIUAARIUNTIN
(A) Aaunslaniasiiadaiunvunanldadaunussuruindumsi
(B-C) wasnslaidnsiiadaiunuuaanlduinurussuruiagiunsn
Fig 5. Full fixed appliance with anterior bite plane to correct deep bite.

(A) Before wearing anterior bite plane. (B-C) After wearing anterior bite plane.

suit 6 TuvimaesTudidud 11, 21
Fig 6. Bite turbo at 11, 21.
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3U# 7 (A-B) mslgansuldeailuuuiunay v‘h’lﬁtﬁﬁLtﬂnﬂmﬁﬂunﬁﬂu,azuioﬁeﬁunﬁ'agan'hLﬁﬂﬁu
Fig 7. (A-B) A reverse curve of Spee archwire exerts intrusive forces on incisors

and extrusive forces on posterior teeth.

519 8 (A-B) mn‘[ﬁeﬁuwg%ﬂ 2731 Tuiluane TnedadhusuiunsiudosEuaniunsaludaduiusn

Fig 8. (A-B) Intrusive archwire on lower arch. The wire bypasses the premolar

and is inserted into the slots from molar brackets to incisor brackets.

Uit 9 mslimyadaiuiauilaiuaudn Tasnsiadeuiiuidnguiniiu (A) neuldvyadaiuud e
sudn (B) s‘hLmﬂwqﬂﬁnﬁuizijﬁuﬁ'mfiiﬁauazﬁutﬁmﬁeﬁwuﬁmﬂ (©) né’e’lif’mgﬂﬁmﬁu
Fig 9. Using miniscrews for correcting deep bite by intrusion of anterior teeth.

(A) Before using miniscrews. (B) Position of miniscrew between lateral incisor and canine

both left and right. (C) After using miniscrews.
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Osteoradionecrosis and Medication-related Osteonecrosis of
the Jaw: Pathophysiology, Diagnosis and Clinical staging

Sirirat Chansiri* Patamaporn Niwatcharoenchaikul*

Abstract

Osteonecrosis of the jaws is a serious complication following radiation therapy for head and
neck cancer (osteoradionecrosis, ORN) or medication therapy for osteoporosis or cancer (medication-
related osteonecrosis of the jaws, MRONJ). Despite similarities in clinical characteristics, the
nonhealing area of exposed necrotic bone in ORN and MRONJ differ in pathophysiology, clinical
classification and management. The purpose of this study was to compare ORN with MRONJ in

terms of similarities and differences in their pathophysiology, diagnosis and clinical staging.

Keywords: Osteonecrosis, Osteoradionecrosis, Medication-related osteonecrosis of the jaws

*School of Dentistry, King Mongkut’s Institute of Technology Ladkrabang, Chalongkrung Street, Ladkrabang, Bangkok, 10520,
Thailand.
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Ui (Introduction)
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fAsdasiunszgn  sdunsaeanaiden
(anti-angiogenic drug) fﬁiﬁiuﬁjﬂ’mkﬂum%ﬁ
waneiialuilagiu
Fedthadunsidannierasnissnu
dthenzSasnauluvthuaziine Mevdsmssnem
sansanunnzunsndeulugevihnldvaisatgie
wu Weylugevihniiamssniauuazifuunanau
WATWARLNN AN msusaulasuuas
TuvFegadsmssusathnm  ieflugiagnans
gihnldin uwazenaianmznszgnanssiname
\{in99n59& (Osteoradionecrosis, ORN) @vanLiu
ﬂ']’JZLLVI?ﬂ‘ffE)u%ﬁﬂjuLLi\‘l (1,2,3)
aznszgnanssinsmeiiiosannen (Medi-
cation-related osteonecrosis of the jaw, MRONJ)
WunnzunsndouinuldTudilsanszgangu
(osteoporosis) uazlsmdu q Aedaeiumsvians
n3zgn frhenguiinazldsuedumsaasnszgn
wu endanpalviun (Bisphosphonates) endlugiay
(Denosumab) Fuiilldsaifiavifiuannusunsn
ihlugmaiia MRONJ T¢ usnaniéiodingugiig
TsrnziSeniiasng « Aldsumssnendhamslsensu
mssevianaLieniiauLdueian3Lin MRONJ
LU
AMznIEgneINTIlnsmeanieaaeang

v v
R4

{ifvsauiindeadviunazduiiuanei dlu
unanadaznanidoudnsziiumsinlin ms
ATItady  uarmITuunaslInmNANINTULTY
Tnssunadayannmsdnmnduaiiideananiiu

P =

TIIUNINARDATZALIATNTUNINTARIUNIIUD
laqiiu

WeN58359Ne (Pathophysiology)

puAAMNFuarNsAnELiEIRY ORN By
Fuluga 1920 wazfifiinausodunsivanivg
m3ifin ORN [Swanemgef T 1938 Watson uag
Scarborough (4) asuneanafisndaeiunslasy
568 netadulawsii wasnsiadge uazinAnd
Tesumaaifuayuain Meyer (5) Tuil 1970 dasnd
1983 Marx (6) [faSunefivan MALAZNIZLIUMSILNA
ORN Iﬂﬂi"ﬁ’wqu]' “3Hs” ( hypoxia-hypovascular-
hypocellular tissue ) uazlauamIsnemielawes
WU3A andLau (hyperbaric oxygen, HBO) Wiy
Lﬁadwmmqwﬁwm ORN #Aaifloidemanandiau

1] 2004 Delanian waz Lafaix (7) [finaue
‘VILTie}ﬁ radiation-induced fibroatrophic ( RIF ) T
afuneiivnIrumsiin ORN MeevAANNINg
%ﬁwmizﬁumaﬁuaﬂmaqa (cellular and molecular
biology) mquﬁﬁszqﬁommmﬁﬁmmm ORN 13
Hiiennnssrumaheuzeslusuaaignnsse
LastinANNRAUNRA ( activation and dysregulation
of fibroblastic activity) Fefinszuunsiinlsaay
3 JYuLAD

sesit 1 The initial prefibrotic phase: $9&
dpliiAnAnudsmaLasmahanuadiouladidua
(endothelial cells) HAMINDUFUDIAIBNNTENLAL
LUD WAL mlﬂg'mil,ﬁmmam \RBngAsiL (vascular
thrombosis) MIMUVDINADALADATLNALEN (micro-
vessel necrosis) Tuiiiaidausnaniunazyildiin
manszfuliiwlusuaaiivuiaund

ses7l 2 The constitutive organized phase:
msviueasinlusuaaiiiaanuinund vinld
Ilusumaiuasullegluguvasiulowlusuanad
(myofibroblast, activated fibroblast) WLAasWAR
LNNSNBUBNIBAs (extracellular matrix, ECM)
Aldifusuidon (disorganized ECM) aanmﬂuﬁ”’\i
daselolnlal (cytokine) manpila [dun tumor
necrosis factor-a (TNF- a), fibroblast growth factor
(FGF), platelet-derived growth factor (PDGF), in-
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terleukin (IL) 1,4,6, transforming growth factor-{31
(TGF-B1) Bedsnszduliniin lulolwlusuaraiann
Fu donaliimaseidiodefifianufnung il
FedulpTunmauny

oA ::ﬁ 3 The late fibroatrophic phase:
odefilasuamuidmeannseiweneudonuow
svsemasilodetunind usiileidell
dundufienawnsunuazseune  aafiunann
ANMURNARITINIZLIUMILNAUDRTNADAALAU
(dysregulation of collagen metabolism) dlode
wisniies [§uuadunsenisssmedesiindes
ﬁmmiamzﬁu‘lﬁtﬁmmié’nLaugﬁuatmdwmﬂ
ﬁﬂﬂg'msmwmLﬁ"aLﬁau%LqmﬁuLLazawaLﬁﬂﬂﬁi
Andatinee

uananSedasyhldiiananssnulaenseda
wagieudy  Sofienansnulasdendusiean
nmafsedinuffsenudlafediidin lkiAnas
auyadaIeaila reactive oxygen species (ROS)
Fulwilaide Fomsfl ROS Vsmnaudaduaanan
M RaANNEsEraIEBENY 1B

- NITAUNTELIUNMIONIELULAZNTUEDY
Tl lad

- duESumaihasadeuladiaea

- yhldiAamswasuuavoesiug (genes)
wazENIUGNTIN (DNA) Tuaden q vhivnszuums
FONUBNENTAUGNTIN 1)INTVRuBARE uazmIlane
growth factors PO9LTREIY 7 WAUNA

- mgduliifanszuiumamesesioad

- @uiaineNAaUnATlunszuIUuNIg
wenvadSnvevWlusuaat Teavilwdinnsasie
WulpUSanumnndunazwnuiudusunaiedu
We

=t

wadns lapsawdisedthinnszyisanszgn
waziilofelapsovauiauniu ORN s1atindu
LM evaslASUSeFITR Wispnaindumevas
nnmanasutweisiesnaniuile (aoawns
MInBUN)

m3fnsmeduzes MRONJ T¢Sadulud)
2003 Ty Marx (8) Idmpsumanugihediin
nMznszgnansalnsmanendvanmsldengs
fawaslviun (bisphosphonates) F9in1si5ande
amzunandauith mznszgnannsslnamedesan
s1gdanaalwiun (Bisphosphanate-related
osteonecrosis of the jaw, BRONJ) endawaalnium
Foaglunguoavendumssaenszgn  fdeuslsy
Tumssnelsanszgnwgu (Osteoporosis) lsAwian
(Paget’s disease) 3ANZISIUNTHA wazlsanzise
fifimsunsnszneludonszgn endansalwiuaiiis
FUASUUIZMU (oral form) wazzdadaidinig
\@ULEBAR (intravenous form) USanaueniilelu
m3snelsanziseazgenituiinaild lumssnum
Tsanszgnnguiiiuetineann uazeiasnenlsa
weSvaulnaeclfiusindadhmeiduiiandn
ﬁqﬁmmmea\‘lmgqn'jfmﬁﬂ%’uﬂizmu 9)

o o

nalnmseeangnsnadyaeven Janaalwiun




SWU Dent J. Vol.15 No.2 2022

A5 1 uaAINIIILUNUsEIANEN Faansignieen Fannen1sn Bednginene ANULIITRYEN

waznsinlulgniesnsunwndeasendanaalniun

(10-13)

Table 1. Bisphosphonates classification, generic name, trade name, route of administration,

potency and medical use (10-13).

Subclass of Generic Trade name

bisphosphonate name

Route of

administration factor (X)

Potency

Medical use

Non-amino Etidronate Didronel Oral 1 osteoporosis
bisphosphonate Clodronate Bonefos, Oral 10 osteoporosis
(non-NPBs) Loron, Ostac
Tiludronate Skelid Oral 10 Paget’s disease of the
bone
Amino Pamidronate APD, Aredia Oral, IV 1000 multiple myeloma,
bisphosphonate metastases of breast
(NPBs) cancer, Paget’s disease
Alendronate Fosamax, Oral 500 osteoporosis,
Binosto Paget’s disease of bone
Ibandronate  Brondronat, Oral, IV 1000 osteoporosis
Boniva
Risedronate Actonel, Atelvia Oral 2000 osteoporosis, multiple
myeloma, Paget’s
disease, hypercalcemia
of malignancy
Zolendronate Zometa, \Y, 10000 osteoporosis, multiple

Reclast,

Aclasta

myeloma, metastases

tumors, hypercalcemia of

malignancy

IV = Intravenous
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fo a1suszneudanealniunazidn lazanlu
pOARAlaAAEN (osteoclast) vinlwnsaselusAu
melugadfioUnd  dwwadudomsvhausesisas
wazvhlisadidngnssuaumsme (apoptosis) Tuﬁqm
wananilndavpslniundisenasosaailovaian
(osteoblast) lasluannisiasuuasWmuives
20aRDUAET LASAANIZLIUNIIFNNTENNNALNY
(bone remodeling) Trtonay iaifadaulugonin
Tsuwansznunnendanaalwiumguiy  Tasen
i lFInlusuaaindnuundnduanisadiaaae
TINTIADARAUMIY AN LHNTELIUM TN LD
dlofesaulugevihnanay  Wahnunadiiiode
doufaziintlamiAeatumnezes LNamNNN
Tull 2014 The American Association of
Oral and Maxillofacial Surgeons (AAOMS)(14)
TRwasudesun BRONJ snfudelvifs anas
nszgnansslnsmeiiiavanen (Medication-related
osteonecrosis of the jaw, MRONJ ) &L%Aa1aN
fimsmesueaiihefifinnmznszgnanssinsme
mevavanmslgedadu ¢ uenwileannends
woalWiuadnananntuides ¢ Taefigihomanill
walgsuendanaalwnmnnon  Seuanliifiui

eofindufanIsnavnalitinn1znsngaut (¢

o =

i FersiasudoSenfianuaseuaguan

o

=

MRONJ WUENAANNNNANENUAN 7§89
ngu Ap

1. gdunsaaisnszgn Sensaunqaie
endavaalniun uazenduss RANKL (receptor
activator of nuclear factor kappa-B ligand (RANKL)
inhibitor)

2. gFUNIESINMReALEER 1Tu BTiE
@mauﬂ’ﬁﬁuﬁ\a vascular endothelial growth factor
(VEGF) FoldTulsnnzise

endaviaalwiumneiinuaniiiaaseeg
ABFUNMIIANENTEANUATAUNTAIINNADALRENA
ge 1wy enlaalasiun (Zoledronate) ifiuen
¥iadadniduiianuazdnasld lunssnsusise
uinduendineliinanudeelunsin MRONJ
gonn dwendadu q 7 Wledavaalwiunudd
ﬁmuLﬁﬂqﬁanﬁiﬁwiﬁLﬁﬂnwaznsz@nmni{[nimﬂ
wansaglumseil 2

luguNy (Denosumab) ulululpaupa
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A599 2 uaRIMsILUNUsEIANeN Sasnlamneen danensdn nalnnnseangns msiluldnienns

LLWVIE'I"IIEI\‘IEI’]ﬁﬁﬁ’J’]NLﬁlﬂx‘lﬁiﬂﬂ'ﬁtﬁﬂ MRONJ (12,15)

Table 2. Drug classification, generic name, trade name, mechanism of action and medical use
for drug-induced MRONJ (12,15).

Drug class Generic name Trade name Mechanism of action Medical use
Anti-resorptive, Denosumab Prolia, Xgeva inhibit RANKL osteoporosis, hypercalcemia
of malignancy
Anti-angiogenic, Bevacizumab  Avastin inhibit receptor of colorectal cancer, non-small
tyrosine kinase such  cell lung cancer, glioblastoma,
as VEGFR breast cancer
Sunitinib Sutent inhibit receptor of renal cell carcinoma,
tyrosine kinase such  gastrointestinal stomal tumor
as VEGFR, PDGFR
Sorafenib Nexavar inhibit receptor of hepatocellular carcinoma,
tyrosine kinase such  renal cell carcinoma, thyroid
as VEGFR, PDGFR cancer
Pazopanib Votrient inhibit receptor of renal cell carcinoma, soft
tyrosine kinase such  tissue carcinoma
as VEGFR, PDGFR
Axitinib Inlyta inhibit receptor of renal cell carcinoma
tyrosine kinase such
as VEGFR
Cabozantinib Cabometyx, inhibit receptor of thyroid cancer, renal cell
cometriq tyrosine kinase such  carcinoma

as VEGFR, MET, RET

RANKL = receptor activator of nuclear factor kappa-B ligand, VEGFR = vascular endothelial growth

factor receptor, PDGFR = platelet-derived growth factor, MET = mesenchymal-epithelial transition

factor, the hepatocyte growth factor receptor, RET = rearranged during transfection, the receptor for

members of glial cell line-derived neurotrophic factor family ligands
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WauAvUeA (monoclonal antibody) 141# 8011
Tsanszgnnquuazlsadu q Afimahanenszgnnaln
msaanqmﬁﬁaﬁuﬂz\i RANKL Tasznazlududu
RANKL uazdnunsNli RANKL §uiusnsu RANK
vufhveveaaRloAaEN ai\awaé’uil”’\‘mismunﬁw%zy
wazwanneasilonaad  vhiisadiuliaansn
ﬁwwﬁwﬁamﬂmz@n (16) Gﬁﬂm@ﬁm Denosumab
Fegndnagludssimendunmssaenszgniguifien

'
< A

fusndanaalwiun  uslinalnnmseangnafisneiu
Fovdoandnisldudluguansgivunivnaie
AlFBuiseauiinsiin  MRONJ  91nmsldien
Alugunvlusuings  sgwlsAmaidafisuiy
endanealviuaudy Sefiohen Alugunudang
\davsia MRONJ snin

Otto uazamz 7 2018 (17) Anwndviladedisl
HasamM3fin  MRONJ uazwuNszBzIaiigihe
I#suoniwdutiadeidduian §uedldsum
Javaalwiun 4-12 Hau AR5 MRONJ
Wien Fepazt.s uadhldsuenuuiy 37-48 ey
=fldmsInsia MRONJ [dsnndiviesay 7.7 du
nsldnendluguadeiiofunamnudy f8am
Mstfin MRONJ egfii¥oraz 1.1 Tuflusn 3ewas 3.7
Wi 2 uasfouay 4.6 Tiimdsnniu Seasidiuls
héanmain MRONJ anmsldfendlugusniiu
sndanaalniun

pIFuNsaSIRenLiaafivatuydia i
denldlutlagiu  Seenusaziazdududsuis
amasnzdesuiniy  fedudefiflosnnees
aanqw%ﬁ’u‘[uLaqaﬁl,a‘;lul,ﬂmmﬂimmawwz LU e
Wwndguay (18) (Bevacizumab) 9=lUfuiy VEGF
wazdnenelail¥ VEGF dufiufsu VEGF fioguu
Arwadioulndidsaiionszdunsaovasnidon
Tl enilgnihanldlumssnnlsauzide Toe
FrumsaevasndendnlUiapeiounziSe uas
HaviuldlduziSounsnszasmnszuuiianuas
Windes  uslupsdientu natleeiulalliiing
g ovanadanfnatuanidunadioifeeiivinld

devsiamain MRONJ iilavananadanluiies
nszgnennssing lasawnzethedvannssinsaneds
fidonldpvionflaifisuiunszgniu uasmnld
Sunaduiinszgniandis 1wy manauiiu Az
vl¥anudeuedansiin MRONJ goiu

by o Tunguendumsaiovasnidon
finalnmsenqnindendeiu Wevusduiufsy
fiseii uaziissaunsiin MRONJ Tugiheils
ey

nndayatisafunszuiunsiinlsnvay
ORN uaz MRONJ azifiuldifianuuanseiude
fuvRzey ORN (:nnegsi] RIF) NRNMITS9R
Thialdhaevdeneansdemelfisadene ¢ 1
wadiouladidea IWlusuaad seaflovanaiuay
saaRlaamai JIniunafinanseyyadass ROS
nWRenanIznuviaeen lihazdumseiden
mﬁmniz@nuauﬁmﬁa mafiaduloWoiin M3
a$wilaidalniflifiquawiuiiiogonusy
anaieme auiannlgniaiia ORN usinsiin
MRONJ ﬂf’ummnqwﬁfm\amﬁmmmmﬂniz@n
Tusudemahnuniasufenmsesyuasiamnasy
ppafloAanay aaaflauanay dasnenIzUIUMT
a5 nszan uazgniNnEfumsEvaeniian
fifuiy VEGF dnannensairavasniionluidey
nszgnansslng auiannlygnsiia MRONJ

n153ded8uazIn u,unm'mguuiwmfsﬂ
(Diagnosis and clinical staging)

mMTtasdy ORN way MRONJ Usznauluse
mMItndsed®  wdumsastanusealsaneaidin
LAZMWE anwouznadineay ORN ez MRONJ
Hunwulguan pgtuuy fieg WANMINUNITZYNABLAL
Tnasananlaelifionns wuuwaiidnszaninamelu
FavthnuinunaNnABUsnavtnnegiinante
n3zgn an mafilafsennisthn exmsmn wazmI3an
SudafReUn? (dysesthesia) #ulan dodounay
msgnﬁiwf\i%ﬁﬁwmw?mz yausausananle




SWU Dent J. Vol.15 No.2 2022

finduwmiiu wazenafinfiade fvuedlwa wwame
Fn viieenalimeas uazaanIngananss (U
IFaufedurinlinazgnannasinavnlasnendann
& (9.19)

MRONJ wui3peay 634 Lianmewvaals
fudvnszdu 1y vimansivihiiAamsuady
mMafade wasdiipeiouay 36.6 7iLinduiey
(spontaneous) &1 ORN wuifAnduieeionay
68.1 uazinlaofdenszdusosas 31.9 s ORN
waz MRONJ iialusnssinsanadudulug Tae
ORN wuluznsslnsareiivdosas 91.3 uazuny
Taiwulunnsslnsuuias & MRONJ wulu
nsslnsareiosas 68.9 wazwurnsslnsuuld
1/88n31 ORN (19)

miflads ORN fagtiudvaelifdinin

'
=

anuddunananaesvidafedmsuldinens

va o °

Allady ORN Fvisnusnafginwus asinany

v
o o

Tivansuuy Mnafndvilagiu deil

Beumer (20) “finszgnlnaluusnauiiinele
5u508 ndwifiunaiathetes 2 weu Taslsiwy
TsanziSondroiu”

Marx (6) “ﬁnix@ﬂ‘[wdmmmiﬁ\mdw 1
wuiwas @) Tuusnoieelasused waglud
wanguuaavliidiuinianismeiunaiagie
oy 6 LHau”

Hutchinson (21) “WUU"Enm‘ﬁ'ﬁﬂiZQﬂde
@n35ln3anv) aEuAY 2 1hBY lussnaiia
T850508 waslinumsiiaugiSedn”

Epstein (22) “WouHazaviiodion (mucous
membrane) ‘3"334ﬁUﬂ’]iﬁﬂiZ@ﬂM’]E}INdﬂﬂﬂN’l”

Harris (23) “mz@nﬁmﬂlﬁ%’ué’@&ﬁmmimﬂ
wazlwalnounannimviiovieibeylnagu liifin
msmedunalddesnit 3 wWeu wazlinums
\Anghassuzideusaniuy”

azifuldusiazdonaldszyszuznaning
nazgnlwaionlfunusieiu fdud 2 Weuluaud
6 LADU

mInuunansuzeAiiin ORN [afigfinus
wanevwauedsswunly Sudaud Marx (6) 7
1983 TuunansuzAaiin ORN 3 3 szdumu
mMsnauauaYAaNM IS lawWesuuSaeandiau
(hyperbaric oxygen , HBO) Epstein (22) 1 1987
FuunmNMIanamzeslIakazMIianzgniin
TaewenSanw Kagan & Schwartz (24) T 2002
waz Notani (25) T 2003 F1uunlagtiwaanaw
S9fuazvauwnvaslsanninsanyssnauil  Las
a1gA Lyons (26) T 2014 ﬂ"a’mzﬁumm?um\nﬂu
4 sesulpRansananveulensaslsALAZaINg
vavithe Taiatauemssnmn sy deil

< 1 n3zgnaufignianevieluadeansn
fienwemiioanh 25 aw. fihebifenslims
Snndpen iy

i 2 nazgnaufignianevdelwasanan
fenaprannnd 25 ow. Jihelifionms anad
nazgniinlaewendanw  wiszeuinspalinlufv
\ulszam inferior dental Wiavka 2 Bgg N3N
s ldnwihtdy  snuihesiiansindevesity
(dental sepsis) w%aﬁ%unszgmmﬂﬁtﬁulﬁﬁmwu

5291 3 nszgnaufigninansvdeluaeanan
fenapmannd 25 ou. §ihedenms uslsiwg
dnvauziuravlsndnudazlinissnmdisen ey
DENLAEN DRRNIUNTNANNELDA (debridement)
ﬂiz@nﬁmw‘%amﬁu FMAUMIYN  pedicled flap
Wz

5291 4 nszgnaufigninanevideluaeanan
fianwemannnth 2.5 o, Inszgniinlaewendanin
vaunsaalsaluioidulszam inferior dental #58
ﬁgﬁJﬂL%auﬁiaﬂﬂniuﬂﬂnlﬂﬁﬁﬁaﬂﬂﬁ (orocutaneous
fistula) Wiafis 2 pelv3INiY mysnlFisysns
1A59a$ (reconstruction) é"sﬂm‘sﬂgnmmﬁmﬁa
(free flap) wﬁnanﬁwiﬂqﬂﬁaimﬁiaumaaQﬂwﬁwa
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ANBULINNMWSIE 289 ORN uandlwLiu
5\‘lm’mwu’lLL‘LimJa\‘mianﬁam\‘l (decreased bone
density) WUNIIRZAIBTDINITANIUNAINITZAD
(various degree of osteolysis) WU%us’\i’mni::@ﬂmﬁ
(sequestra) WaLENIAIWUMSHNLABWEIS EA W
(pathologic fracture) NMstaMWIRUIA Computed
tomography (CT) azgaaliiiusnsaziBunanniu
L U%L’amﬁgmﬁlﬁmn'ﬁam’m (focal lytic areas)
ﬂﬂi?l’]ﬂmau"lm\‘ll,ﬂaaﬂﬂiz@ﬂ (cortical interuptions)
LLaxmsmﬂIﬂma\aLﬁumﬂﬂszmu‘lmﬁamz@n
(loss of medullary trabeculation)

MeduTey MRONJ ufluananalunis
Aedy  neuunAnNguusuasmM e eey
Faaulay AAOMS T 2014 naninaus lumsifiadey
MRONJ §1 3 Fasasialuil

1. neldsunSemasldsuendunisaais
NILANUIBFNUNITAINVIRDALTDA

2. wunszgnluaniadzilaanluniousn
ﬁaomnmmiawﬁqlﬂﬁunsz@n (bone that can be

probed through an intraoral or extraoral fistula )

'
=2

Tusnalunthuazannsslng Seldanansameies
lduazavag bitoundn 8 dam

3. fiheliiaefiuszialasuseddad
U5NIsInsvSeavasninsunsnszanavey
Nzdonfiennsslng (Fnwausnvadinnludens
Aeenmasuthe ooy uae fuwa uas
fAnuey)

MITUUNAINTULTIZEY MRONJ lan
AAOMS 1 Thdslumsiasandseneusednbus
MeARin UseIRnmslasuen 81ms wazKaIINMW
598 Tapuvoifuszovidevuazszes 0-3

szpide: Bivnngnszanmelugiei (e
sumssnndsedanaslnuatsrdaiuuazdn
dhiduden nmdealinumswasusdasiiang
OeFEN

sepy 0: liwuwdngrumeediniiuaneda
n3zanMe uAgtheenaiionms viseansaenWARin
vianm3ediililomzinges 1wy o1ty
finsralaiwuanivg 81Msaafe 9 (dull pain) 7
nsvgnanssinsavdvenaunludedorasinssing
omsthalsifafienawusmiumssniauuazmng
sovrillwsvomeudndaar  nvaddinenawuitu
Tonvivit e ulsauaviug  wugdiennimdonvie
Uaesnitudeliieadoviunsmseeaiaife
Twswszamitufitiaaniiuy — awiedenawums
gudeviamsazanurasnszgnuiitud [iifeades
fulseuSiud womsiwasuuasees dusoyszan
Tuiilonszgn wuanfitngsn (lamina dura) e
nndu gevinidulausiuduauas M
Tasmalien Wy swdtie snffnue

sz 10 fnszgnenelua i wisflgida
fisnansandsludenszgnludindlifionns uaz
Tiwundnguuuaainsfioide  mwisderamiiou
svez 0 Sehinuinaeglawsinszgnuity ns
fnwvi laemslihonuhniifdgnisugadn
safunsfnanuenmssgelngda

sz 2: fnszgnenelualiiiu wisflgida
fisnunsandslufenszgnimuivanguuanms
foude fiheinaziionnIthn nmwivdenamiou
svez 0 Sehinuinaeglawsinszgnudity ns
fnwvi laemslihonuhniifdgnisugadn
sawfumalieidwe: e wazonefiansan
dwhanuazeaudnufiwunszgnme

szpe 3 Anszgnaelwa v wiafigde
fianansamiislfianszgn fihefienmsihn fvangu
waasmIfinige uaswudnsuzsinlyioteios
1 ot [Aun

- nazgnaneuaslnaliiiududnunte
inzauwnzeenszgnithily iy lfveuauas
5378 (ramus) Pe¥TNSsInsae wsvenmeAusingaan
uaznazgnlzlnan (zygoma) Tumnnsslnsuu
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- nazgniinlaswendamw

- sWeannusndoviin

- iAemuideusieszninesostndulngs
amAwfingaan viiatasihniuayn

- nIzgnaTane (osteolysis) {LAIMNY
Tufszauawzasnnssinssavidefuasslnssema
(sinus floor) mwi"\aﬁwumsgﬂim psaufiTaanE
fusoduaclsefoiinntinlsuiu wunszgnannssing
sheinlaswendanmuaznszgnazasivuinnull
quiiviuzoslwsvermeaufindaa masnuinlas
nslihethuhniifdqnishugadwiantunsli
2T B Athe 1azeIanIIvinMIHIAR
Wandn nszANME (resection) IINAVNTYTUL
Tasvasomuamnusnzas
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