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Author Guidelines
Srinakharinwirot University Dental Journal (SWU Dent J)

About the Journal

Aims and Scope:

SWU Dent J is a dental journal of Srinakharinwirot University established since 2005. The online version
has been published since 2022. There is a policy to support the dissemination of knowledge in academic
presentation and research in dentistry and related fields which accept articles from both internal and
external authors free of charge. 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.

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 The presented work must not be published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 eJournals 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 Sl.

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 Up to 300 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.nIm.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 If 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. 3rded. 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.



- Dissertation:

Kerdmanee K. In Vitro Study of Er,Cr:YSGG Laser in Adjunct to Ultrasonic Root Debridement
on The Attachment of Human Periodontal Ligament Fibroblasts [Master thesis, M.S. (Periodontology)].
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.
2019;11(2):e138-45. doi: 10.4317/jced.55384.

- 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:
URL: http://service.nso.go.th/nso/nsopublish/themes/files/healthy/healthRep56.pdf. (in Thai).

- Scientific or technical report (Issued by performing agency)

Chaiwerawattana A, Laowahutanont P, editors. Hospital based cancer registry annual Report
2013. Bangkok: Information and Technology Division; 2015. ISBN 978-616-11-2581-3. Sponsored by the
National Cancer Institute.

The reference style of the journal follows the format suggested by “International Committee of Medical
Journal Editors Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample
References (http://www.nlm.nih.gov/bsd/uniform_requirements.html)”

Abbreviations of journal names should flow the forms in Index Medicus, National Library of Medicine
(NLM)

Tables and Figures:

Tables
e Table design and layout must be plain and simple as possible
e All tables must be inserted in the main manuscript.
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
parentheses.

Figures

e All figures must be inserted in the main manuscript.

e Clearly numbered files containing figures to indicate their placement in the text

e lllustrations, graphs and figures must be provided as TIFF or JPEG files (8.9 x 16 cm) with
a minimum resolution of 600 dpi.

e Radiographic images should be prepared by taking a photo in black and white from original
films, or using digital imaging when applicable. Put magnification markers directly on the
micrographs.

Peer Review process:

All submissions will be subjected to double blind peer-review by at least 3 independent reviewers
from 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) 6495790

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
acknowledged in the manuscript. All relevant conflicts of interest and sources of funding should be
included on the title page of the manuscript with the heading “Conflicts of Interest and Source of
Funding”.

Ethical and Legal Considerations and Copyright Transfer:

A submitted manuscript must be an original contribution not previously published (except as an
abstract or a preliminary report), must not be under consideration for publication elsewhere, and, if
accepted, must not be published elsewhere in similar form, in any language, without the consent
of SWU Dent J. Each person listed as an author is expected to have participated in the study to a
significant extent. All authors must sign and submit the copyright transfer letter together with journal
submission.

Notice: Author guidelines is available at the journal website http://ejournals.swu.ac.th/index.php/
swudent;.

The cover letter format
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SWU Dent J. Vol.19 No.1 2026 ORIGINAL ARTICLE

Effect of Periodontal Treatment during Pregnancy on Preterm
Birth at Thatakiab Hospital

Sunisa Intaranonvilail”

Abstract

Objectives: To evaluate the effect of periodontal treatment during pregnancy on the
incidence of preterm birth

Methods: This retrospective study reviewed medical records and electronic databases of Thai
pregnant women who delivered their first child at Thatakiab hospital between January 1, 2017 and
December 31, 2024. Participants diagnosed with gingivitis or periodontitis during pregnancy were
categorized into two groups. The periodontal treatment group consisted of pregnant women who
received periodontal therapy including oral hygiene instruction, tooth polishing, scaling and/or root
planning. The non-periodontal treatment group consisted of pregnant women who did not receive
periodontal treatment. The relationship between periodontal treatment and preterm birth was analyzed
using Fisher’s exact test.

Results: In the non-periodontal treatment group, 9 out of 83 (10.8%) experienced preterm
birth. In the periodontal treatment group, only 1 out of 56 women (1.8%) had a preterm birth. The
incidence of preterm birth was significantly higher in the non-periodontal treatment group compared
to the periodontal treatment group.

Conclusions: Periodontal treatment in Thai pregnant women during their first pregnancy is

associated with reduced rate of preterm birth at Thatakiab hospital.

Keywords: Preterm birth, Periodontal disease, Periodontal treatment, Pregnancy

Received Date: Sep 17, 2025
Revised Date: Nov 7, 2025
Accepted Date: Dec 22, 2025

"pental department, Thatakiab hospital, Chachoengsao, 24160, Thailand.
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laeadf Independent sample t-test Warnseil
Fayafinnsuanuavuuubivnfdianzilasain
Mann-Whitney U test 3LAT1¥HANNTNNUS
senitemssnelsadsiuduaznsiinn1iznng
aaaanauinun lagldadid Chi-square test
%38 Fisher's Exact Test lnamviunsziutivsdny
WEHAT p-value < 0.05

Wan13Any (Result)
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(p = 0.483, 0.454, 0.874 MNAIAL) (3197 1)

a3t 1 nswSsuiisueny dwidn uazdriiinamevsngundensassdiilasunssnunlsnydiud

wazngavdsasassanilalasunissnunlsauiiudsog Mann-Whitney U test

Table 1. The comparison of age, weight, and body mass index of pregnant women between

the periodontal treatment group and the non-periodontal treatment group using the

Mann-Whitney U test.

naumdenanssiilasy

e

' a & o] T v
naamdenenssiilalasy

Hoyafiugu n3snelsAUSHUA (n = 56) N3N lsALSYIUA (n = 83) p-value
median Q1-Q3 median Q1-Q3

218 @) 20.28 18.03-24.09 19.60 18.37-22.31 0.483

ﬁ’mﬁﬂ (ﬁIan%u) 59.35 54.43-68.78 58.80 54.00-65.00 0.454

daduname (Rlansu/ums?) 2395 21.46-25.37 23.73 21.56-25.73 0.874

ngavdosivasafildsumssnunTsaUsviug
flongassdfinanniads 39.02 + 1.23 dlaw
pgAsIddeegn 36 FUAY B1gATIANINgR
41 dai uaznguvdenensaiiilaldunsinm
Tseu3iiud flongasafifieaeniadis 38.73 + 2.16
fawi oweTIiipugn 26 dUev egATIRINNGR

41§ egasIdvevivanIngunLIndaya
finnsuanuasuuuliun®  anmsnaaeuiae
Mann-Whitney U test Wu’i’lmzmﬁﬁl,aﬁﬂﬁﬂaaﬂ
savffiiimddeie 2 ngulifianuuandrsating

o o o

AluahAuneaia (o = 0.840) (M7 2)
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AN 2 m'sujfswLﬁﬂumqﬁsfsﬁﬁﬁaammna;wzﬁaﬁ'\iﬂﬁﬁﬁiﬁ%’um‘s%’nm‘[‘mﬂ%ﬁ’uﬁmznq’wzﬁa
sanssAnlalasunssnenlsaysiudaae Mann-Whitney U test
Table 2. The comparison of gestational age at delivery between the periodontal treatment group

and the non-periodontal treatment group using the Mann-Whitney U test.

nfavdienenssdilesums neamdensassdilalazuns

ar = s o ar = L4 p-value
iy .. Snnlse3iud (n = 56) Snulsau3iud (n = 83)
218AssNARDA(EUAM)
median Q1-Q3 median Q1-Q3
39.00 38-40 39.00 38-40 0.840

naavdusvassiflasumainenlanusiud Taandeminsid 1 aAufinisaaannauivuai

Isunasnnlsasdiidlulasng 1 fwauzz au 36 dUad lasumssnenlsnusiug fengasssd

Tosana 2 $110U 20 AU WA [ATHNE 3 WU 9 AU 33 §UAWE (397 3)

il 3 Sunuauilisunsinmlsausiudmuusdazisengassivesngduvdensassdildsunssnn
TsAuSiud
Table 3. The number of pregnant women in the periodontal treatment group who received treatment

in each trimester.

° a & o] v o a o o
Qﬂu‘]uﬂty\‘lﬂﬂﬂiﬁnﬂﬂinﬂ’liﬁﬂﬂﬁtﬁﬂﬂiﬂuﬁ (ﬂu)

Tasua 1 (1-13 s i) Tasuna 2 (14-27 dUenvi)  Tasuna 3 (28 -40 sum)

27 20 9

NNMINATIZAANNINAUSIZTRINMISNEN
T3AYSuALaZNSIARAIITNNSARBANBUMNUA
laeldadf Fisher's Exact Test wudnaavdy
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TsaUSiiud  uazfianuunnaeiuaeneiie s day
(p = 0.049) (AT 4)
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Table 4. The relationship between periodontal treatment and preterm birth.

nax mMsARAnUMMUA p-value
U (AL) Sanaz
n@:umﬁ\iﬁ’ﬁﬂiiﬁﬂﬁ%ﬂﬂﬂﬁﬂﬂﬂiﬂﬂ%ﬁuﬁ (n = 56) 1 1.8
nguvdeiensafilildsumasnunTlsaUiiud ( = 83) 9 10.8 0.049
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mM3fnuiitaguszasdiioAnsnaes
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neInla U nazaseandaduiadn Tsanie
NYINTIN 18U ANNAUlaERgY W ATITLER
wio mnssilasmaluladionseduiis deilede
wianiignamgulasfuinudinsuenenaaias
pannlATINS
WNANIIANHINLINEATINITAADANDUNMAUA

(4

v9ngamdedenssia lIFsumasnelsauiud
annngamdenvasaiildsunsinmlsasiud
wazfianuuanseiuagiiieddunansfnni
FoAAdRYUMSANENEY Lopez uavanslulssimnada
(13) Offenbacher wazamuzlulszmeAanIgawsm
(14) Sadatmansouri wazAuEluYIEMABYSU (19)
Tarannum wazauclulsemeduLie (20) Radnai
wazAululssnAFonis (21) wasasnndaviu
nafnsImunued N duszuULaTNIILATIH
afnuagalull 2024 vey Salama uazAmy
Fefiinausimsdadandsifunsmaassuuuguuaz

] J

ANYNAIUA

9 9

(randomized controlled trial) Tag
imslinmssnelsausiudlundeivassdaions
e uazinantunNiunslihethun

wamM UL 9 MsAneinsemanuiaziidoya
asudau wudnsgeiuhaiedaniuinaisnity
waznslghenthutinssnitenmafenssfauiug
fumsanenudsslunsiianiznseasnnau
Muuauazmanusnishmindeseeeiitesdy
meada (18) Tumeaseiudnadins@neniiuaaei
m3snulsadsiudlaildfinasseitioddusans
ARDANDUMNRUA (16,22,23)
gaumsdnenlutszmalne ldun msfnmn
199 Jirathanakorn Tufl 2010 wuhmsgafuthans
Tiflanuduiusiumsaaannsuivun (15) law
dmadnsluiuiidoanifies Yssansaulng
fisnsldannnindeansuun uazszdunsfnegy
wimsAniiluuiigerssuumhennsnadios
101 Alawns Uszmnsaulnaifiondwidusnau
i Ugnaiudends Sudndaeny fseldias
dauluajaumsfnenserusisan@nen sroriumy
WANFNTBITEAUMSIANEN LATHIIUS WATMIVINIU
wiln sswhwdeiensasluassnsfnenilorsaniu
saunilefivihldnanisfnsuansdreiu usnani
mM3fnEa8y Jirathanakorn wundeseassiidlsn
UsTudnisureudhesh Aesewas 2.1 Sudauuaiise
shutsznevzesdouuailidewee  wazaasning
Snaviiufiandniusiunisnasatsumnun
Fopnaldnuanuuanspeneliie sy
mafnnilatumpuunahmanenlsasiug
sewivssasafaansaanmzndnaulugesin
uazsizeydplsaralsaludamdon Sediannszdu




2.AUA.LUAD TR 19 aUUA 1 w.a. 2569

nM3neuauBsNeRANTuLazIisszRUNMIEHS
astnhMIsniay 1w SumaddiAu-1wen (L-1 B),
Buna$indu-6 (L-6), nuesiulasBaunnimes-usavh
(tumor necrosis factor-Q: TNF-QI) Laswasamnauaug 2
(prostaglandin E2: PGE2) Tunszuaden wazll
ﬁwanszﬁumwﬁmﬁwmmgnw%amil,ﬂ?iﬂul,ma\a
sasthnungn authliganaidssemseasniou
fvuald Fafumsaanmzmasnisuussynands
Tugasthnlasmyafiuthane wazmisinasnity
dadu swtumsldsuiunge@nudisaadali
MIRIATIAm Wiulauieszesasumviun(11,14,18)
msfnsiisaanisrasadsufvunses
nqundenvasiddlaldsunisinulsnydnud
mnndwnq’umﬁqﬁv’\aﬂﬁﬁﬁlﬁ%’umﬁnmkﬂﬂ%ﬁuﬁ
Topfidn p-value = 0.049 Faglunasiifanu
wanFNNERRmNLINUA (p < 0.05) usiiflovan
AlnaveuinrasaNNiitiuddy SemTsednseye
Tunsagwaiwszenafiadodudlildauauly
Tigainsen1sfnE UL foundvenafifuys
filisunsomuauldivuadearadenasionns
winglunsdienst Fodulumsidedesiansan
ANNENANARTN (clinical significance) ADKNAANS
fifinaroftheads nadwsitissdymeadinidntas
analiaziauivanuuandrefifanamunslune
pafinfishdwesy Tnelusmnanesvinsdnenuuy
Tudremii (prospective study) LipEuSuNREWS
Teeusiuganniu
nqaumdedenssafldsumasnmnlsaysiud
I#sumsyaimnhats wazadainannniiu dadiu
swfunsldsuiungaAnndousidawd 5 f
Sl 36 vaveyassd Imemdiesanssdiilesy
masnelsrusiudlulasinad 1 s 27 au
Tasanad 2 $1uau 20 au wazlasanad 3 S
9 au Tnendvivassd 1 aufiinsraeadeuimun
TesumssnnTseududfianyassd 33 duai uay
Aaaafaufivuail 36 dUai paasaulwifiuds

g

ANNEAIEaRiTMsShlsaUSiudse

NaaWsIaIMIAATsA Wavnnnszuaumsanysuna
WanalsALazNMIanseaUnvasTNNITsNLEY
sndudavldszezing wazlurieilsnysiusss

Tildsunsdne  @oralsrenauninszaneidng
srvuvaiieulaiinlUnszfumansusupameniauiii
wazifinssiuavanstniinssnisudeiinadons
wm%ﬂﬁhmmmgnLLazmmJﬁwuﬂawmﬂwnmgn
FoinANAEBIIaINIzARAfaUILA  Fatil
masnelsaUsiudlugrefuaasnmsdensaionsd
dszAndnmannnilunsaanmsdniaulugeeiin
wazanANLdBean1snasanauivun  lasly
msfinsdu q Sefianuuanssludeeszeziai
TR5un135n® wazdinasnen sedusdudas
fimsfnsininsioly
FDYANNTLUUATITBYRAUNTUNNT LAY
g201mpavnIznIvaIsnsugalulvudssann
2566 Wway 2567 wuiwideseasafludszinalne
hfumsnsaegenmdesihniseas 58.33 uaz 59.40
muddy uazldumsdnit uazmie gamnhans
Spuas 25.05 AT 29.28 MUEIFU Busiilusune
vnaziApumdesinssinsegunmdasiniesay
70.63 uaz 82.11 muaay wazldsumsdaiuuazmse
yﬂﬁuﬁflma%aﬂa: 33.16 LAY 58.41 ANAAY
(24,25) mnﬁaa&aﬁwudwmﬁ\iﬁomiﬁlﬂﬁﬁfumﬁnm
Usviudwunn evnnvaismniiads 15y
anuivialunssnsseautasuaznsnluasssd
Tiwiuamnaddulumssnnlsadsiug Bivuyseloe
P FSULSMITUANTINTUEAenTs  vIWls
MINEIMeTuANIINT s AAIss Tsenenuia
‘vhm::Lﬁﬂuwuﬁzymwzﬁoﬁ”’\amiﬁlﬁ%’uﬁmiymﬁu
thawinutissnnamgdenaniguiuy Feing
WanngUuuunmasimsunvdedeasad Idud ms
Tnsnmuiinunsaitu gafiuhae waz/mie
wnannitu Taitu uazliiungedne lapadunedy
mMawasuuyavsesdslutiveasmanensss maia
ANNLiEvraIMIinlanUsiug Anndnusoes
Tsausiudiunazlidedszavdanenissensssd




SWU Dent J. Vol.19 No.1 2026

NaRTBNMINIULAMITUANTIH Lazyhmaseamieu
fumadninassdvosmelsswenunaialiaesie
fthean3uuims asdlimihfieadininassiwuh
wiemvasad llyssaedunsuusnisiunnssn
snsaRnsiimthiiuanssudie luasunsanug
u,a::mmLﬁﬂwunszﬁw@oﬁv’\msaﬁlﬁﬁumﬁnm
Tsausitud - malddayannuansfnmiliingdn
mysnlsaudiuiluvdsinsataulneassdi 1
ANTATMINAIITMIARBANBUMWUA UazalEi
nszfulimdssenssdidnhiumInnaganmaenin
wagsumaimnlsauiviudldinndu seandaviu
Foyatlagiudiaunsalinisinmnlundedonsssd
Iﬁ’ﬂunnﬁwmqmsﬁv’\mﬁﬁafjwﬁaamﬁﬂ ©6) oy
WINMIQUAgIAWEBIAMdRvATIA UL
NNNAIARDATBVRHNTUAENS1EUEY NINBUNITY
sTyIMIATIRgIAWEBshn Ao avdeitunnduas
loifiateniin mamseanmILUALA ATgAunEd
waziuthas uindedeassinnau wiauiel
Muuzhmsguagzmwinsthnneyara fnuseilu
wuuasiialun wazudInannTRLivdRnTss
moudasausniinnioviuanssn Tasadrsudovds
moasailimuihausnvhituldetvasafely
nesMIRensal elltusgfunsusifiures
Funuwngihnmasnm wdunmemaguatiuush
mageiuhats wazdeiemuazoaiululasing
i 2 wazthesuzaslasnad 3 tiufonnwulsauiviud
moudlasanausnamnsahnsinuldviudile
dszifiunargiienianiuuinaiuanssn e
muusthitiyafiuhasuasdavhanuazeaity
Tughedulpnnad 3 eneduiuly lpsnnidess
wwinsznedhgszuuvaisuladnlynszdunis
AeUAUBIRANTULa NSz UBsa N
madnaudvdenasianmemsnasaiauimuALEN

miﬁmmﬂisﬁw%wa%uﬁunu (cost-effectiveness)
wuihmasnlaagituddensgaiuihasuay
inarsnitufidunuseesmifioivufueildane
Tumsguamasnaaaniaufvun Seinsaslfsy

nsgualuvagaenisnuaniiningd nsnasn
AaumMUABNIRNNARBILLLMTNUAY o Tus1eme
foiudeiinaldnegelunsquasnuuazdeiaiu
grawlumannguilislussduaseuaiuazszoy
J2W uasiNafagINMARYBINNIMLATATELAT
@T\aﬁumm:wmmamqmﬁmsﬁmuﬂu‘;luuiﬁma
wWiuntdnaviasnliinnssne lsausiudlunde
éiv’\aﬂsiﬁv;nk\awmmaazd\mﬂﬁmazmiﬂaamau
fvusataeasiazanaldinurevnsaunsILaY
masy

Fasrinaavnsdneifuiiieenisdne
Foundolulsaneunaazfoufidulsewena
guruswIA 30 ey Uszannsiidnsniisnnules
waznsnsdnardvhlasyaainsnatsauiy
TUALNNG RWIENNEYIUR NG TuaLwng
hly wasiumdualugivssoznaaeusd w.e.
2560 - W.A. 2567 BufianuuansneluEevussansnmm
spsmsdndelsauazivihae  Tufinstufine
winfiwesmendiinueve TensUsiudiitaau W
TNANUAITUA TrpzIzivInsmniAfouIInWuiy
waauWuiveauwian Migaldunsgainzeey
aYezldiug dudidensen usnaniiminasn
Aoufvuainarsiladediieadeaedliaunsom
Hoyalfnnsssidouuazgudoys wu szduns
fAnm Lﬁiugwuma\mn’j\aﬁv’umsﬁ mglasuns
wazmaiunin - Tnsuwameuwanensujo
v I augAusuwnduivdszmalnawudn
wisnTaiffisssumnensn Lﬂiﬁ:}gﬂuzﬁw my
Tnanmslald wazyihumein @i snnnd 80 Flae
sadUay wiofuwnuni 8 Faluesetu Wuilede
\devraensnaaiouivun  Seasfinafnenuuy
TudhemhsisluTuauan

s5Uwan1sfny (Conclusion)
mMsAnmdwuinnmssnsnlsausiudlund

v
[ '3

AeasIiAulneasIin 1 Aanuduwusiunisan
Farmsiinnmensraannaumviua ulsswenuia
ynazLigy




2.AUA.LUAD TR 19 aUUA 1 w.a. 2569

AnfnIsnUszna (Acknowledgement)
POVOUNTEAUFBIUIBNITLIINEILA
nesifipy ngnnuilAnNN uipsraen weuE
Jouavd wasuwududwnsagu duniudund
Tsowenmnavhazifiey flfanseswmaslumaihisy

v v
o

AU

Lanans919de (Reference)

1. Health Data Center, Chachoengsao
Provincial Public Health Office. The 2024 Maternal
and child health information [Internet]. Chachoengsao:
Provincial Public Health Office; 2024 [cited 2024
Nov]. Available from: https://hdc.moph.go.th/center/
public/standard-report-detail/ecdbfc8b4725386¢
34623ce99f0f4b8d.

2. Perin J, Mulick A, Yeung D, Villavicencio
F, Lopez G, Strong K. L, et al. Global, regional,
and national causes of under-5 mortality in 2000-
19: an updated systematic analysis with implications
for the Sustainable Development Goals. Lancet
Child Adolesc Health. 2022;6(2):106-15.

3. McCourt MF, Griffin CM. Comprehensive
primary care follow-up for premature infants.
J Pediatr Health Care. 2000;14(6):270-9.

4. Newbern D, Freemark M. Placental
hormones and the control of maternal metabolism
and fetal growth. Curr Opin Endocrinol Diabetes
Obes. 2011;18(6):409-16.

5. Kumar P, Magon N. Hormones in
pregnancy. Niger Med J. 2012;53(4):179-83.

6. Russell SL. Pregnancy is associated with
various degrees of increased gingival inflammation
in healthy women. J Evid Based Dent Pract.

2013;13(4):155-6.

7. Fujiwara N, Tsuruda K, lwamoto Y,
Kato F, Odaki T, Yamane N, et al. Significant
increase of oral bacteria in the early pregnancy
period in Japanese women. J Investig Clin Dent.
2017;8(1) :10.1111/jicd.12189. doi:10.1111/jicd.12189.

8. Massoni RSS, Aranha AMF, Matos FZ,
Guedes OA, Borges AH, Miotto M, et al. Correlation
of periodontal and microbiological evaluations,
with serum levels of estradiol and progesterone,
during different trimesters of gestation. Sci Rep.
2019;9(1):11762. doi: 10.1038/s41598-019-48288-w.

9. Carrillo-de-Albornoz A, Figuero E,
Herrera D, Bascones-Martinez A. Gingival changes
during pregnancy: Il. Influence of hormonal
variations on the subgingival biofilm. J Clin
Periodontol. 2010;37(3):230-40.

10. Hill GB. Preterm birth: associations
with genital and possibly oral microflora. Ann
Periodontol. 1998;3(1):222-32.

11. Saadaoui M, Singh P, Al Khodor S.
Oral microbiome and pregnancy: A bidirectional
relationship. J Reprod Immunol. 2021;145:103293.
doi: 10.1016/}.jri.2021.103293.

12. Hajishengallis G. Periodontitis: from
microbial immune subversion to systemic
inflammation. Nat Rev Immunol. 2015;15(1):30-44.

13. Lépez NJ, Da Silva |, Ipinza J, Gutiérrez
J. Periodontal therapy reduces the rate of preterm
low birth weight in women with pregnancy-
associated gingivitis. J Periodontol. 2005;76(11
Suppl):2144-53.

14. Offenbacher S, Lin D, Strauss R, McKaig
R, Irving J, Barros SP, et al. Effects of periodontal
therapy during pregnancy on periodontal status,
biologic parameters, and pregnancy outcomes: a
pilot study. J Periodontol. 2006;77(12):2011-24.

20



SWU Dent J. Vol.19 No.1 2026

15.Jdirathanakorn P. Prevalence of
Periodontal Diseases in Pregnant Women and
Association between Scaling and Preterm Birth
and Low Birth Weight. Vajira Medical Journal.
2010; 54(3):291-9.

16. Reddy BV, Tanneeru S, Chava VK. The
effect of phase-l periodontal therapy on pregnancy
outcome in chronic periodontitis patients. J
Obstet Gynaecol. 2014;34(1):29-32.

17. lheozor-Ejiofor Z, Middleton P, Esposito
M, Glenny AM. Treating periodontal disease for
preventing adverse birth outcomes in pregnant
women. Cochrane Database Syst Rev. 2017;6(6)
:CD005297. doi:10.1002/14651858.CD005297.pub3.

18. Salama M, Al-Taiar A, McKinney DC,
Rahman E, Merchant AT. The impact of scaling
and root planning combined with mouthwash
during pregnancy on preterm birth and low birth
weight: a systematic review and meta-analysis.
BMC Pregnancy Childbirth. 2024;24(1):726. doi:
10.1186/512884-024-06905-1.

19. Sadatmansouri S, Sedighpoor N, Aghaloo
M. Effects of periodontal treatment phase | on
birth term and birth weight. J Indian Soc Pedod
Prev Dent. 2006;24(1):23-6.

20. Tarannum F, Faizuddin M. Effect of
periodontal therapy on pregnancy outcome in
women affected by periodontitis. J Periodontol.
2007;78(11):2095-103.

21. Radnai M, Pal A, Novak T, Urban E,
Eller J, Gorzé |. Benefits of periodontal therapy
when preterm birth threatens. J Dent Res. 2009;
88(3):280-4.

22. Newnham JP, Newnham IA, Ball CM,
Wright M, Pennell CE, Swain J, et al. Treatment
of periodontal disease during pregnancy: a
randomized controlled trial. Obstet Gynecol.
2009;114(6):1239-48.

23. Weidlich P, Moreira CH, Fiorini T,
Musskopf ML, da Rocha JM, Oppermann ML, et
al. Effect of nonsurgical periodontal therapy and
strict plaque control on preterm/low birth weight:
a randomized controlled clinical trial. Clin Oral
Investig. 2013;17(1):37-44.

24. Health Data Center, Chachoengsao
Provincial Public Health Office. The 2024 Dentistry
service plan information [Internet]. Chachoengsao:
Provincial Public Health Office; 2024 [cited 2024
Nov]. Available from: https://hdc.moph.go.th/cco/
public/standard-report-detail/dc5463af059cd3e
6c55613ce99f0f4b8d.

25. Health Data Center, Chachoengsao
Provincial Public Health Office. The 2024 Dentistry
service plan information [Internet]. Chachoengsao:
Provincial Public Health Office; 2024 [cited 2024
Nov]. Available from: https://hdc.moph.go.th/cco/
public/standard-report-detail/8897d18c21ad97d
18cfb0a98abc5fb3f.

26. Mark AM. Dental care during pregnancy.
J Am Dent Assoc. 2018;149(11):1001. doi: 10.1016/
j.-adaj.2018.09.006.

ARFILNAIN :

nwey. gellan Bunsuwiila

neiunnaTa lseneninavhazifiey 229 vy 24
MURRADNAZINTY DNNDNAZIAEY IRRLIBINT
24160

Insdwii: 065 362 6624

Bug: sunisa24_5@hotmail.com

Corresponding author:

Dr. Sunisa Intaranonvilai

Dental department, Thatakiab hospital, 229 Moo
24, Khlongtakrao, Thatakiab, Chachoengsao 24160,
Thailand.

Tel: (666) 5362 6624

E-mail: sunisa24_5@hotmail.com




2.AUA.LUAD TR 19 aUUA 1 w.a. 2569 un3NENMs

nisfAnurdnuvruzpasvsinilugeviunindiidaivasslaudu
naudatnlnlunswiliuds:sansinendunio

dnws dunsauuri’ vagne dunsuuridla?  gon luenuosse’

UNARED

Faguszasa: WeAnmansazaassniuwimthasielaudnneniana inlunswillulszenns
Tnengamils

Faquazaims: dnmisdlaudureniunalnlunsmilaesdiae 150 au sawiuwimisne
900 4 NIAITINUIULATAN UL ARDITINTUMAMINUUNBINEIYNE e uTaEazBIANN
ArneianuaNnasiusuazineuazBniwazoALazengsuaiia laauas fisziiuddy 0.05
Muaenuasnaseslufmuazsznivisufmsmadfualin > 0.60

WaN1SANEN: mwwgnmmaa\‘lﬂaaqiﬂniuﬁuﬁwﬁwmﬁim Fnay uaziludensy Seuay 20,67,
12.67 Waz 6.00 MNEFL WuAaBIINHUAMAMsTILUNTEseNuuLfl 1 annfige (Fevay 86.89)
ATNENINATTENEBARENTINTEA T d UM uazdhe Tuituiavthansdnane 89w uasituid@nsy Jouay
58.33, 44.19 UAZ3DHA 20.00 MNEAL [HWUANNUANFANTZHITNA (p > 0.05) uAnuengdnafans
WUFDNARDNTINAUNHUBEIAYN DA (p < 0.05)

unag: wumm’qnLLazmﬂuaummfﬁa\aamﬂaa\mn"luﬂuu,ﬁwﬁﬂE\hwaoﬂszmnﬂmmjwﬁo
mwseilauduraniinalnlunuiidyselonilumsyssifiuanududaunenmeinmazesnaas il
winihane

o o

maaa: Aaav Nty mwieilaudunsuiaaalnluns Wil Hundhane

Fufisy: 22 fueneu 2568
Fufiuile: 25 wgedmeu 2568
Sufinausy: 23 Sunax 2568

Tme3yridedesatovihn aasiununmemans smInenaungommauy’ ngvmwy 10170
2mpadyrinendulaaeus pasiuauwnemans s inendengumwenys ngommy 10170
(*gAnsaunANN)

22



ORIGINAL ARTICLE SWU Dent J. Vol.19 No.1 2026

Study of the Root Canal Morphology of Permanent Mandibular
Anterior Teeth Using Cone-Beam Computed Tomography in
Thai Subpopulation

Jatuporn Jantranon1® Molrutai Intaranonvilai2 Suwadee Kositbowornchai?

Abstract

Objective: To investigate the root canal morphology of permanent mandibular anterior teeth
using cone-beam computed tomography in a Thai subpopulation.

Materials and Methods: Cone-beam computed tomography images from 150 patients,
totaling 900 permanent mandibular anterior teeth, were analyzed for the number and morphology
of root canals according to Vertucci’s classification for each tooth. The prevalence was reported
as a percentage. The symmetry between the right and left sides and the influence of gender and
age were analyzed using the chi-square test at a significance level of 0.05. Intra- and inter-observer
agreement were determined using kappa statistics (> 0.60).

Results: The prevalence of two root canals in mandibular lateral incisors, central incisors,
and canines was 20.67%, 12.67%, and 6.00%, respectively. Vertucci’s Type | canal morphology was
most frequently observed (86.89%). The symmetry of two root canals between the right and left
sides in mandibular central incisors, lateral incisors, and canines was 58.33%, 44.19%, and 20.00%,
respectively. No significant difference was found between genders (p > 0.05), but age had a statistically
significant effect on the presence of two root canals (p < 0.05).

Conclusion: The presence and symmetry of two root canals in the permanent mandibular
anterior teeth were observed in this Thai subpopulation. Cone-beam computed tomography images

are useful for evaluating the anatomical complexity of permanent mandibular anterior root canals.

Keywords: Root Canal, Cone-Beam Computed Tomography, Mandibular Anterior Teeth
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Effects of Averrhoa bilimbi Leaf Extract in Combination with
0.12% Chlorhexidine Mouthwash on Porphyromonas gingivalis

Pimphorn Meekhantong!* Anupong Makeudom' Sasikan Khongrattanachat! Thitisuda
Suwannawong! Chatchaya Siripoke! Pattarasuda Nontapan! Varunee Kerdvongbundit!

Abstract

Objectives: To determine the minimum inhibitory concentration (MIC) and minimum bactericidal
concentration (MBC) against Porphyromonas gingivalis. Additionally, to Averrhoa bilimbi leaf extract,
chlorhexidine mouthwash and Averrhoa bilimbi leaf extract in combination with chlorhexidine mouthwash.

Materials and Methods: To determine the minimum inhibitory concentration and minimum
bactericidal concentration of Averrhoa bilimbi leaves extract, 0.12% chlorhexidine mouthwash, and
their combination against Porphyromonas gingivalis, using the broth dilution method and the streak
agar plate method.

Results: The extract of Averrhoa bilimbi leaves exhibited inhibitory and bactericidal effects
against Porphyromonas gingivalis at concentrations starting from 2.50 mg/ml. In addition, all
concentrations of the leaf extract, when combined with chlorhexidine mouthwash at 4.69 pg/ml,
were able to inhibit Porphyromonas gingivalis. The leaf extract at concentrations starting from 1.25
and from 2.50 mg/ml, when combined with chlorhexidine mouthwash from 0.59 and from 0.29 pg/ml
respectively, also inhibited Porphyromonas gingivalis. Regarding the bactericidal effect, the leaf
extract at concentrations starting from 1.25 and from 5.00 mg/ml, in combination with chlorhexidine
mouthwash at 4.69 and from 0.29 pg/ml respectively, was able to kill Porphyromonas gingivalis.

Based on the study, which aimed to reduce the required concentration of chlorhexidine
mouthwash by combining it with the leaf extract, it was found that chlorhexidine at 0.29 pg/ml, when
combined with the leaf extract from 2.50 mg/ml, could inhibit Porphyromonas gingivalis. Moreover,
when this concentration of chlorhexidine was combined with the leaf extract from 5.00 mg/ml, it was
able to kill Porphyromonas gingivalis.

Conclusion: The extract of Averrhoa bilimbi leaf extract exhibits inhibitory and bactericidal
effects against Porphyromonas gingivalis. The combination of Averrhoa bilimbi leaf extract with
chlorhexidine mouthwash demonstrates a synergistic effect in inhibiting and bactericidal against

Porphyromonas gingivalis.
Keywords: Antimicrobial activity, Averrhoa bilimbi, Chlorhexidine mouthwash, Porphyromonas gingivalis
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FuEvnsaanIsnEUiiAendoy HavuANNTULTS
ﬁaf'lﬁty (6-7) mmﬂﬂ'swlaiﬂm;amaqqauw%ﬂ
(dysbiosis) msiansveslaad (host manipulation)
wazmIUSuIWABUMIRRURUD I RN TUTDY
TMMY (8) Hajishengallis WU @INNBRaNBA
sansaduiulsfushdzeswasinlsluuua 36nas
187 Feonasiumumlunmssufonaveaeeulss]
wianszuoumsnalsnaaadei (9) ssBalauns
(chelidonine) T5@luu (rotenone) WAAYAINITU
(binding affinity) figesaiimaunelysiuyes
woslulsluuua 393naa Tnwawzlusiuiifiandes
funaBamepesiniouazioulallusiiossde
LU FUILWU (10) L BULARIAY Grenier uazAne (11)
Az Peeran wazanis (12) fiwuh 1338fu (myricetin)
%aLﬂumﬂunQNWmBuaﬂﬁ (flavonoid) NIWU
fonantvdednanmassssmailunsfuss
sudadaluseauly wna nIawaszan (ferulic acid)
L'flumsﬁma%a@mzmnﬁsiumﬁﬁwﬂuﬁwmﬂ
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#ila 1w 519 Ilne 918 wiamuniazdu
fignstudomaaelulefduoeswasinlslauwua
F99Aald wadvlidalunalnlasazidon 819
asnpnalnuwsuldi iemstuderasuisuds
(quorum sensing; autoinducer-2 (Al-2)) (13) 91N
Foyaayulnsuazseuideianmanudnius
sendnawesinlslauua Seinasiuagulnsuas
ssafannizuazmaszendlimendinnanedu
Wentudnanwlumssudoneslsluuue 39nas
wunalneinet emsdudaiaulesiiiaduanuguus

Tosamzaudwulunwasinlsluuiug 393148 sumu

'
a

nMsgadusnman nszuumIMsiuaifitisades
funisaivuazmMIsaeea1TUIenoudn (heme
metabolism) n13duddunguzeadaidanuag
(hemagglutination) NITWLANTBILAALADALAY
(hemolysis) ﬁm’mﬁaamﬂﬁmmwmmLﬁaﬁuLmﬁ
(membrane) wﬁ“\aLmﬁuazmwmﬂmﬁaﬁmmé
Fuden1sfainiy anANgouiIeRITad
aamITNsheside Thereneaslulefdy sumu
NILUIUNMINLNUDATNDSEN (metabolism) melu
wad/dannsininfeandlslufine@dn (deoxy-
ribonucleic acid; DNA) /n3alslufiamadn (ribonucleic
acid, RNA) nszduaandiaiinainsa (oxidative
stress) wuU¥iluBLaNAIEY (donation of electron)
aﬂmazﬁma%aﬁm:ﬁﬂﬁﬁu'%uanﬁﬂaan%Lﬁru
a8 (reactive oxygen species; ROS) fuf
masuuBy/ssuuasmnysswiuge denalndensm
femavhanedevimad  dufeeuleifiieadas
funseaanslysiu  mTaansianizuay
mmmmaanmaﬂuﬁLﬂuﬂﬁﬂmm?mmuazﬁm
Feoradusuimenilvluntswmuindndugiann
ayulwsiiomunuidanalselugeviin
aznaiemadnsandnssudenisasa
wulmevawsUlnrenda wouniila (Streptococcus
sanguinis) NNANSANAUALAUAIANNENTULRE
Sapay 5 289 Nasution wazAmy fiwussain
Tumzaqﬂﬁqﬁqw‘ﬁ{ﬁuﬁg\‘imiw%zyLﬁﬂmamﬁa'«gaﬁw

iaenniisnsshuqadniishdyesns wu wanluows
wnuily (tannin) s1Uilu (saponin) waamIABYS
(alkaloid) wazfluna (phenol) Sufgnitudide
wuafids leiounsuuinuazunsaay (14) wuiienio
aeaintale eyl flums Nathania uazanus WuaIBBNaNE
medanwshugadnluluncieds [dun wanluewd
wufiu anlUfiu woamaseduasiiuaaiivhonsmiu
fgndtudfadauvafiSeldieunssuinuasunnay
sansadudemaesaiulavesdedaluam il
(Salmonella typhi) (15) ez Safitri LLas Leligia (16)
fisrwsanarseengniniedinwluluncdvlay
Toun Wanlusws wnufiu o lufiu & Liantari
nulumeReuRetsenaumsaswanliuess unuiu
nlUilu [nswesiused (triterpenoid) ﬁdﬁ@mauﬁﬁ
fudedouuaiise (17) Ta Liantari (17) way
Setyawan wazanie (18) Ansnluluaskansavyfe
wuasdsznauvanesiladinuantiniangainen
Wy fdouuafiduuaylise annolaainnsea
(cholesterol) LHua13feYYaBaIE (antioxidant)
yhivinissasuasuuaiiSe lliafesuazifoUseansnm
WinnsnnuzasRisada i oaduan  uas
Tnswmesiuasdsuniunisadviiauisaduas
wilsasiuniassudssneuidulaiu uas
Fowuunuilufinaseidovuiad  vhlvieulsiuaz
asugnssuidananw Fedudenisitaidule
wouiduuailiSy  iuanIainnrasaunzavLAY
figndd1ugadwansifoauniilananda oei3ua
(Staphylococcus aureus) UNTaNa Fi3ua (Bacillus
cereus) milﬁuﬁ:ﬁ’a‘[muam (Salmonella spp.)
‘gImIN (S LL?JﬁIum (Pseudomonas aeruginosa)
wazlaaEesde tala (Escherichia coli)(19)

nsldarsayulnssaniveryjduziaiunis
Fnenlsaudviud

msgafuthasuazinan it
masnmlsnUsviudluiaaiiu wazmansaldsmnu
mslmsiedifesnidounaiiFeralsn 1wu msld
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eifusviomsldmulsiaingniiu azndnmeey
soumsldimsagulnsinivenidnue lag Saquib
WaTAME IHfETLen (Azadirachta indica) AU
(Commiphora myrrha) WasWiuin (Punica granatum)
Tuiuerdlnsdedu (azithromycin) axfiandfadiu
(amoxicillin) winsfianloa (metronidazole) LAy
WA [BARY (tetracycline) WU F1IEARNNELLN
mﬂamtazﬁuﬁuLa%quéﬁuaz%Twiﬁﬂﬁu pzlondBaau
winsfianloauazinnsloadu Tnawuinasain
nufsasugnifuesdenddasulunisdiu
wanniinfuuaines waadludedinuaanunud
(Aggregatibacter actinomycetemcomitans) (20)
WRZMSANENTEY Betoni WATAMIE WUI1 MUNG
(Syzygium aromaticum) W50 (Psidium guajava) Wz
nlps (Cymbopogon citratus) mmsma’%qu’é
wasloadu Tunmsdusuaiilananda saSuald
(21)

saafpnuaNyds dadeni 13 laden
(Sambucus williamsii var. coreana; Korean elderberry
39 Jiegumu) gnﬂﬂmﬁmmL‘fluﬁﬁmﬁaummms
sumsAnmMeAdiinuuugNimaeewh  aansa
anUinandenadvlsluuus  Svinaslugesn
wazgunwvdandduld Tnsliwuemnandufivsde
Lmélﬁaqﬁmmn (22) Oak LazAME BT
ﬁﬁmﬁauﬂﬂnm}!ﬂwsi%ﬂuwLﬁanwﬁwmmsm
SMWUSTUETR (23) Kim uas Nam Tshenthuthn
fifiasanyziendu (Glycyrrhiza uralensis) W 5 i
wunsaszasupefiGelunguuuediGounsuauiilild
sandiau andenasinlsluuua 3998a wniweisam
Was5Hu\Sy (Tannerella forsythia) v3neln uAlAm
‘a4 ptedtia A eala uazaamearilvdananiay
Tumanading (24) Pradeep wazams Thhentiuthn
aswandifusmsvenayulnslunaesineuay
ogsimiivszneudenalsl 3 vila Ae awslny
auanLNNLazNED NN aANIBNLEUTBYLUIDN
defieufnhenthuhneasdiendiu (chlorhexidine)
aananTemaneiazlfiadunmasnemeiiug deya

wandiaiuayuunAnmsldmulvsitmeidaniasy
saufun1sTnEIAINE ATz U a9 AU TUR
Towsjuniunsudanalunysd wazniawaundy
nanSursnwusaaviulsaUsiudivasasdiy
wazdlszansnn (25)
egnfutinassdiandsuaiuidudu
Sapa 0.12 Aqatudouszshidouuaiizelugesin
Touazflonldiuaeunsvany aaasiandiuiduans
ngw wenlaladin Jaluflug (cationic bisbiguanide)
fedouuafiSaunsuuin wefiBounsvay Sad
Weruazlhia Taefuszinsnmgesiouuaiise
WATNUAN YaeAnSmwihunavesiuaiisaunsnay
pananidatunivisaduuaiiFefiduszqiiuay
MliansanaznauLazynatezed o lawanadu
(cytoplasm) 28y FouuafiSy (26) nafiranLandiiu
FszANBMWsDLLUATISHLNTNLINUAZLNINAUFNNAU
sasaadueldnnideuuaiiduunsuausnesia
Hlalunwedudnenlsd (lipopolysaccharide capsule; LPS)
oy vlEnsBamzaeeenlif TnewuafiSeiilse
Aaplandfusnnndesmduldun susilarends
(Staphylococcus) awnsulamanda (Streptococcus)
waztemeiide lala dwsuidedu ¢ fnevuh
Anplandiuinanouauion woadwaud (Candida
albicans) lifinaseavasuazlisa (27-30) Ams@nm
WnIswUINAasEngfuiaay 0.12 anuidudu
YpvAaaniandiu 1,200 lulasni/Aaiang asnsn
fufemsiataivlnvesdaaiuguenaluluiss
(Actinomyces spp.) WuRTisaBARa (Bacteriodes spp.)
wuaiislatlan (Bacterionema spp.) wanlnlsuumwnas
(Campilobacter spp.) BAAaN (Eikenella spp.)
AlsuuaiSen (Fusobacterium spp.) Bluilda
(Haemophilus spp.) WaAMNBAA (Lactobacillus spp.)
wnlasmsulnranda (Peptostreptococcus spp.)
InsilafiuuaiiBan (Propionibacterium spp.) 15158
(Rothia spp.) 138 alauuaan (Veillonella spp.) (28,
30-32) msAnmmsldayulnsnnasaianey
(crude extract) 2aNHINZAN ulas (Andrographis
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paniculata) uazafiusu (Curcuma longa) 49NU
rapendiulumsissugnasiufedudemnslnnonds
funud (Streptococcus mutans) (33) \BULAENAL
Talebi Ardakani LAZAME TENIUNMINAADTHNY
USudmesmstifanaanidonde dulinnuqdunid
fufvdansniauuazanudnisvmdoniduly
Jrhelsmivudvdelsthenthumhnagulnsfunm
2 dlentk Weflsuiuihenhunesediandiu (34)
LaZIINNSANENT8Y Najafi WaTAMY WUtheN
thuthnesesiendfiufienudndudovas 012 was
0.2 fignimuauasugaunITuazmssniauas
widanlivanseiu uannniianudadudesay
0.2 wuhdwavhlfiianswasudaeseiuldunnh
femaduduSasas 012 (35) WRenfunsFnm
999 Loe LAY Schiott wuIIN13UUUINAY
Aaadiandiuanudndudosas 0.12 Juas 2 A
ansadufensiinasugdunidldaniinisly
WeavTuas 1 s wazasliuadtedudldsum
msgmﬁuﬁwmﬂLLa::an‘mn‘Wu (36) thenthutn
Aapsiandfudeannsnldianiunisinunaiu
‘IE’]@’]EJLL@:Lﬂa’]i’]ﬂﬂu‘lﬁﬂi"ﬁixﬁlZEJ’]’JIuﬂﬁV‘I”lﬂ’J’IN
azongenldlif gy fuefndies gins
Fiindailaflafienniinund fihagiduiuunwiay
(37-38) usnsldihenthulhneaadiandsufinsoiu
Hussazenasdoefivas eiunatneduefianatin
Fulg 1wy mIfnd massmwiey wazwlansnisy
aBNvign (desquamative gingivitis) LALANMIIANEN
289 James WazAME WUANIRnfuusiduin
wndumnldaaasiandfuiu 4 §Uasf (39)
Fruanufithenthuthnasedandfuana
dadudoraz 012 fonstudeuazshiBauuaiise
Tugavihn Fethanldidumeienisdulumsgeiu
harsuazinarniiuisSnslsausiuduas
l¥szprenn winaasiandmuiinadnoidusiviia
nMsfind MasusaaBy waziwdensniauasnvign
fenanudrdedy FedluwAndiaziiayulnsan
nanlunansiandiiu oAvTEANENMNLALAARS

FIANTEIARDSLENTAY LazaINWaIuNITRNEN
wud Remgulnsiigniissuiuidieldsnsuensu
qadwlumssufodogadn s widoiiednym
ayulwsidgniissuiuaasfiandmilunmadude
nalsAUSiud wazannsldaansiandiu laednm
wiemanudndumgasavasainlunzasfede
ﬁmsaanqm%mo%amwﬁiamié’uﬁ”’\a (minimum
inhibitory concentration; MIC) Wazgin (minimum
bactericidal concentration, MBC) waslnlsluuua

a a a

JINRE  wazmIlgsiutheThulneassiand
fusapas 0.12 sanmsdudvuazanwasinlsluwus
F3MEE  leemswSeuisuduihenhuinaass

wndiusovas 0.12 et aLhen

YangUnsaluazifnig (Materials and
methods)

Anwmaanuidudushgaiiaansasude
wazzweslWlsluuua 393nas vavansaialy
azavlay thendhulnaassiendfiuioras 0.12
LRZENT 2 Besiu fedsidaaviuansivan
(broth dilution method) LABANENMIAAIN NS
ﬁwqmaqmsﬁﬂ”mju’\imsw%mﬂa\iLﬁya uaziBiapede
rﬁqﬁm‘smnw‘%a%uumumﬁmﬁaﬁL'ﬂm:u (streak
agar plate method) Lia@nsIAIANNENTU
Gi’]@ﬂ“llﬂ\‘iﬂﬂiﬁ?j’n%ﬂ MIATENATAAALUARILUAY
iguiiasosiiednermaniuazinalulad
swinenduwiimans shunaassdenweslsluuue
%ﬁ%’]ﬁauazmimmmmL%’Nﬁuv‘i"\qﬂﬁmmsn
fudouazshidonasilsluuug Svinasvavasana
lunzavdawdathenthuhneassiandiuiosas
0.12 viazevanInaNie 2 wiiasaniu sufluns

ca o

WauaziiudoyafigudifauacsyfuRnisdrinen

o v _a

091N (FUR Asndind) dnindsiusunnemand
avnInenduwifvan  lesdwmisdasusasnsude
wantalsauaziyaNagnd 1aafl 2567-11-0979

v v
o o o

TURDUNINARY (FUN 1)
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MSLATHNRILALENAINTIN UASAILAY
WulupsRelavandunsieavlusssnea
filawdiadt fongpnnnh 3 1) Tuaeiuiivoniadosmne
Tavdnidanlunzavuavanzlufiladniifiouna
Indseiulifduudtodouinge dndumuuay
ludesdiv ihlugreihlfazerauasfvanlduie
aulugipuaniou (hot air oven; RE115, rediine, BINDER
GmbH, Germany) ﬁqmwgﬁ 60 avepalBua 1y
nan 3 Faluy suwivatin thlviuwidueazBen
aARIBNIEUIUNTUEAEN (maceration) Ui l6
Wi 50 3w snuglueymuea (ethanol) AT

$ouaz 95 USN1ms 500 HadAns (Bnsdu
Sapazanafolsanns = 1 : 10) Wuan 24 2lae
Funu 3 Afe nssemnfivdenszmensesiuad 1
(qualitative filter paper grade 1, Whatman®., England)
hasazaefilfunaiadispiaendussmaas
WULUVU (rotary evaporator; Heidolph/Hei-VAP
Expert Control, Germany) thasafianenufilfian
dusnenlumsuzguanmealugusiBuiigungi
4 svrnadua auniashinldnaasuaesaly
MuNUSNSpURzIaNaENIANn (% yield) tow
Tdigmasioil

Sopavaavansain = vviinsavansanailanavanmsinmsszire x 100

vvtnzavrelunsavlae

Fossatavevlunzasas 2 n3u azans
Tutemuea 100 fadanT (ANNTNTU 20 TaAnsy
saRadans) ieldiuanududususu e
AmIgandunasrpsanIaindisiaIasanlng
Tnlnfmes (spectrophotometer; V-550 double-
beam spectrophotometer Jasco Corporation,

Japan) fitomusaiusnsiugiu

mswnspawasWlsluuua 399as
madssdenasiwlsluuug Fdasameiug
(strain) ATCC 33277 fiuidal3figaumgi -80 peen
wadualundoids (stock) lowazgnanpavlua
nzEafedsnmsanviadndeuunmsiaeude
uuyudeiaiud-gnainsueini3  (Wilkins-Chalgren
anaerobe agar) fasusesiunlalou (menadione)
1 TulAsnsusaiaddng 1afiu (haemin) 5 lulasnsu
faNaRAnT uaziiparudNTuSauay 5 (5% viv
defibrinated blood) 11 L?ﬁuﬂﬂuﬁﬁmwmﬁamﬁm
T%aan@1au (anaerobic chamber) Svilsznavdie
Talasiau (hydrogen) Jaeaz 5 m3uaulnsanlss
(carbon dioxide) 3owaz 5 lulnsiau (nitrogen) 3Eas 90
wazANTuSouay 100 ﬁqmwgﬁ 37 avAigaidus
Hunan 4 Yu udusnidelivigninnlalaiisien
NURBIRNTIIY BoainTn (Gram staining) LD
ganBuzMIAnfLazglveeuUAiGe
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Averrhoa bilimbi leaf

A 4

Averrhoa bilimbi leaf extract

0.12 % chlorhexidine mouthwash

Determination of antimicrobial activity on

Porphyromonas gingivalis

A

y

chlorhexidine mouthwash

Determination of minimum inhibitory concentration (MIC)

of Averrhoa bilimbi leaf extract,

Porphyromonas gingivalis

(Broth dilution method)

and combination against

A

y

Determination of minimum bactericidal concentration (MBC)
of Averrhoa bilimbi leaf extract,
chlorhexidine mouthwash and combination
against Porphyromonas gingivalis

(Streak agar plate method)

JUN 1 ugasdensnIALiuNsIe

Fig 1. Flowchart of study design.
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Amneandadusgaiisansasudowasinwlsluuus
F9andanieisidanslusmaval

dinsnwdenaswlsluuus 393naslu
gIMILAB s uLL A afud-aInsuusen
(Wilkins-Chalgren anaerobe broth) fasuae
funlalou 1 ulasnsudefiaddng wfiu 5 Wlasniy
sediaddns Wunan 24 d2lus Usuauguassde
TivhiuanuguzssasasaesnmgUuNAvhSuaus
0.5 (McFarland standards No. 0.5) il
avlulalaswanaiin 96 vaw fwwandugusy
(U bottom 96-well microplate) #axnaz 100 Tulasams
WasnsainluncRvasanuidadusne q (10, 5, 2,50,
1.25, 0.63 way 0.31 NadninFaNaRANT) UInas
100 Tulasdns viemaafiandfufirmuidadus 4
(300, 75, 18.75, 4.69, 1.17 uaz 0.59 [ulasnsuse
A888m3) Usn1ms 100 [nlasdns v3aansann
Tunsasavhniuasasiandfufirnududusne q
Ysumsegvay 50 [ulasdms shlvunluane
30andiau figamgd 37 svenwadus Wy
24 $ls Toofivguenuguideanifiusmsideeide
UULWRD FRNUS-TNRINTULIEN URVaNATLANIENLAN
Huenaidedauuuman Jatud-mainuusen
fisiwasnlsluuus 398aa Tnsanaiduduzas
asiosiigaillimunznouseaidewasinlsluuua
ANae  Andumenadudusgaaovansaria
Tunzasavdomstiudonasnlsluwug 3938a
Anenlusaialuasasas thenthuthnasesendiiu
wazans 2 agNfufindndusing q

Anmenadindusmgeiisnansasnmasinlslunus
399118ade35 1 an 0 Eadian1sarnwiadnuu
wzidad duiu

Tansazansnnmsmamaadudusmgn
faansngudadowasnlsluuug 39inaa louga
pwnsidps daluusasguanvenavuIWZLEe
itensvdauds valuanmzldoondiau fgaumg
37 svmnwadua Huna 24 Falue Tneemnudadu
sasansitioniigad inunsiiuiavlnuoede
woslulsluuug  SdnasuuRIzeveIaEEs
silauds Andurenadudusmgauasansadaly
aravlavramszimeaswlsluuua 39308 Anmn
Tussainlunsdvlay  thenthuthneassiendsiu
wazans 2 agniuiinnadiudusing q

Wan1sAnET (Results)
nnsafaasantuazaslfslaelds
avanedulemusadoras 95 wulunzAvyay
Wiy 150 nsN anansaanaduasaiaveny 29.06
n$u Andunandniosaz 19.37 nmaneaauin
YFanaumsganduuavzevansainanlunzavlay
Tneasasawnlnsnlnfiinaswuin dergegaoes
ms@mnﬁuumﬁ 536, 608 WAz 661 WlULNAT
(g'ﬂ‘ﬁ 2) e e Lt IRl C et e Tt
Tuseumevhiiseiu - wuhansafindensganau
uafianueMAdusasdas LA lng et

43



2.AUA.LUAD TR 19 aUUA 1 w.a. 2569

5.3924 T

4.0000

Abs

2.0000

0.0000
-0.3952 .
400.00 500.00
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Peak | PaakArea | Point Pick| Cakcutaion | Parameter| History| Summary|
No. | PV | Wavelength nm. Abs. | Description |
T 100 75910

608,00 14572
536,00

2@ |
I )

U 2 uRuALERYAINISAANAULEITBYESENRINlURTAILAY

Fig 2. Graph showing the absorbance of the Averrhoa bilimbi leaf extract.

FnvwazevasainlunsisUasiinnudindu
e o Wisutuihedunasediandfuiinna
dadusine 9 lunsdudeuassiwed wlsluwus
S99nde 1935 Bervlusmawmaiuazisideude
shomsaniedauuaumnzideiithiiu Tavansaria
Tupsdvudefianudndu 10.00, 5.00, 2.50, 1.25,
0.63 uaz 0.31 Aadnsw/Aaddns visthenhuihn
AapsLandiuiinadudu 300.00, 75.00, 18.75,
469, 117 uaz 059 [ulasnsw/Aadans uazdnm
HazavaINAnluAravUAsTInfuthenulan

ARpsLaNBAuNANNENTURINET JUN 3 uanuwa

nstudena s IWlsTuuus 393 asvovansain
lupzavdawdathethulnasesiandfuiinna
windusing o uaaslnlasiwansin 96 van azwy
msﬁL%aiwquﬁL‘flun@:umuamﬁomﬂ fsanaly
pzavAsfirnudndurhiusazsnnh 1.25 Aadnsu/
fadans (1 : 16) uavAapsandiufiraduti 0.59
Tulpsnsusiafadans (1 : 2048) fouaaslu s 1
fwuansatalunzdvlasiianudududous 2.50
AafAnSN/AaRans (1:8) vasthenthuthnaaasendim
emnuddudous 1.17 Tulasnsu/madans (1 : 1024)
sansadudonasnlsluuus S93aale
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Uit 3 msudswasTulsTuuus 3631aa ssasainluaciaamiainntihuinassfiandiu
Aanadindusing 4 uﬂmmanuﬁ'wuu’auauumﬁ 1-4 gsnhethuthnasesiandiiufirnadadu
300.00, 75.00, 18.75, 4.69, 1.17 uaz 0.59 lulasniw/Aaddng arsawaniBannlawasinlsluuua
WINAF F1InuRNLEaD s1TsmsEwivasain luazdsdefianadandu 10.00, 5.00, 2.50 uas
1.25 findn3w/Andadns Muihethulinasefiendiufinnsdndy 4.60 Tulasniu/diiadans uaasen
ﬂquﬁ‘muu‘mauumﬁ 5-8 TaRNIENR lUAAsURiAMA NG 10.00, 5.00, 2.50, 1.25, 0.63 LA
0.31 fiadn3u/Aaadns auguiBeuanlawaslnlsluuua 393nds asauguBay s153IMsEWIN

satnlunzdsasiinnudatu 0.63 uaz 0.31 Aaansw/diiadans futherthuthnasssiandiu

fianudindu 4.69 Tulasniu/findans
Fig 3. Inhibition of Porphyromonas gingivalis by bilimbi leaf extract or chlorhexidine
mouthwash at different concentrations. Wells from the left in horizontal rows 1-4 represent
chlorhexidine mouthwash at concentrations of 300.00, 75.00, 18.75, 4.69, 1.17, and 0.59 ug/mil.
The positive control contained Porphyromonas gingivalis and the negative control contained
only the medium. The combined treatments consisted of bilimbi leaf extract at concentrations
of 10.00, 5.00, 2.50, and 1.25 mg/ml with chlorhexidine mouthwash at 4.69 pg/ml.

Wells from the left in horizontal rows 5-8 represent bilimbi leaf extract at concentrations of
10.00, 5.00, 2.50, 1.25, 0.63, and 0.31 mg/ml. The positive control contained Porphyromonas
gingivalis and the negative control contained only the medium. The combined treatments
consisted of bilimbi leaf extract at concentrations of 0.63 and 0.31 mg/ml with chlorhexidine

mouthwash at 4.69 pg/mi.
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5N 1 wanstugawasinlsluuua 393ds asasainluasdslasmsavhentihutnasafiandiu
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Table 1. Inhibitory effect on Porphyromonas gingivalis with various concentration of Averrhoa bilimb

leaf extract or chlorhexidine mouthwash.

Inhibitory effect on Porphyromonas gingivalis

Concentration (dilution) Averrhoa bilimbi leaf extract
10.00 mg/ml (1 : 2) -

5.00 mg/ml (1 : 4) -

2.50 mg/ml (1 : 8) *

1.25 mg/ml (1 : 16) +

0.63 mg/ml (1 : 32) +

0.31 mg/ml (1 : 64) +
Concentration (dilution) Chlorhexidine mouthwash

300.00 pg/ml (1 : 4) -
75.00 pg/ml (1 : 16) -
18.75 pg/ml (1 : 64) -

469 ug/ml (1 : 256) -
1.17 pg/ml (1 : 1024) *
0.59 pg/ml (1 : 2048) +

- effective in inhibiting Porphyromonas gingivalis
+ not effective in inhibiting Porphyromonas gingivalis

* minimum inhibitory concentration (MIC)
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Fig 4. Inhibition of Porphyromonas gingivalis by bilimbi leaf extract combined with
chlorhexidine mouthwash at different concentrations. Wells from the left in horizontal rows 1-6
represent bilimbi leaf extract combined with chlorhexidine mouthwash, where bilimbi leaf
extract at concentrations of 10.00, 5.00, 2.50, 1.25, 0.63, and 0.31 mg/ml was combined with
chlorhexidine mouthwash at concentrations of 4.69, 1.17, 0.59, and 0.29 pg/ml
(three wells per combination). Wells from the left in horizontal rows 7-8 represent the negative

control and the positive control containing Porphyromonas gingivalis (six wells each).
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Table 2. Inhibitory effect on Porphyromonas gingivalis with various concentration of Averrhoa bilimbi

leaf extract combined with chlorhexidine mouthwash.

linhibitory effect on Porphyromonas gingivalis

Chlorhexidine mouthwash

Sample (dilution) 4.69 pg/mi 1.17 pg/ml 0.59 pg/ml 0.29 pg/ml

(1 : 256) (1 : 1024) (1:2048) (1 : 4096)
Averrhoa  10.00 mg/ml (1 : 2) - - -
bilimbi 5.00 mg/ml (1 : 4) - - -
leaf 2.50 mg/ml (1 : 8) - - *
extract 1.25 mg/ml (1 : 16) * * +
0.63 mg/ml (1 : 32) + + +
0.31 mg/ml (1 : 64) + + +

- effective in inhibiting Porphyromonas gingivalis

+ not effective in inhibiting Porphyromonas gingivalis

* minimum inhibitory concentration (MIC)
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Table 3. Bactericidal effect on Porphyromonas gingivalis with various concentration of Averrhoa bilimbi

leaf extract or chlorhexidine mouthwash.

Bactericidal effect on Porphyromonas gingivalis

Concentration (dilution)

Averrhoa bilimbi leaf extract

10.00 mg/ml (1 : 2)
5.00 mg/ml (1 : 4)
2.50 mg/ml (1 : 8)
1.25 mg/ml (1 : 16)
0.63 mg/ml (1 : 32)
0.31 mg/ml (1 : 64)

Concentration (dilution)

Chlorhexidine mouthwash

300.00 pg/ml (1 : 4)
75.00 pg/ml (1 : 16)
18.75 pg/ml (1 : 64)

4.69 pg/ml (1 : 256)
1.17 pg/ml (1 : 1024)
0.59 pg/ml (1 : 2048)

- effective in killing Porphyromonas gingivalis
+ not effective in killing Porphyromonas gingivalis

* minimum bactericidal concentration (MBC)
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Fig 5. Minimum bactericidal concentration (MBC) of various concentration of Averrhoa bilimbi
leaf extract combined with chlorhexidine mouthwash concentration 4.69 ug/ml (1 : 256) (A),
1.17 pg/ml (1 : 1024) (B), 0.59 pg/ml (1 : 2048) (C) and 0.29 pg/ml (1 : 4096) (D)

on Porphyromonas gingivalis.
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Table 4. Bactericidal effect on Porphyromonas gingivalis with various concentration of Averrhoa bilimbi

leaf extract combined with chlorhexidine mouthwash.

Bactericidal effect on Porphyromonas gingivalis

Chlorhexidine mouthwash

Sample (dilution) 4.69 yg/ml 117 pg/ml 0.59 pg/ml 0.29 pg/ml

(1 : 256) (1 : 1024) (1 : 2048) (1 : 4096)
Averrhoa 10.00 mg/ml (1 : 2) - - - -
bilimbi 5.00 mg/ml (1 : 4) - * * *
leaf 2.50 mg/ml (1 : 8) - + + +
extract 1.25 mg/ml (1 : 16) * + + +
0.63 mg/ml (1 : 32) + + + +
0.31 mg/ml (1 : 64) + + + +

- effective in killing Porphyromonas gingivalis
+ not effective in killing Porphyromonas gingivalis

* minimum bactericidal concentration (MBC)
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Effect of Irrigants on the Contact Angle of Epoxy Resin-Based
Sealer

Kanokpatsorn Boondeekul! Kunlanun Dumrongvute”

Abstract

Objective: To compare the contact angles between root dentin and an epoxy resin—-based
sealer after using ethanol as the final irrigant at different time intervals.

Methods: Twelve extracted human mandibular premolars were embedded in acrylic resin
blocks and sectioned longitudinally into two halves. The root dentin surfaces were irrigated with 25 mL
of 5.25% sodium hypochlorite (NaOCI), followed by 10 mL of 17% ethylenediaminetetraacetic acid
(EDTA). The specimens were then divided into three groups (n = 8 per group) according to the final
irrigant used: distilled water, 5.25% NaOCI, and 70% ethanol. Each specimen was irrigated with 10 mL
of the assigned solution for 1 minute. After drying the surfaces, a drop of the epoxy resin-based
sealer was placed on the middle third of the root surface, and a video was recorded using a camera
equipped with a macro lens. Images captured immediately, after one minute, and five minutes of
contact were analyzed to determine the contact angle using ImagedJ software. Data were statistically
analyzed using one-way ANOVA and repeated-measures ANOVA at a significance level of 0.05.

Results: The mean contact angle values differed significantly among the three groups at all
time intervals (p < 0.05). The NaOCI group showed the highest contact angle, followed by the
distilled water and ethanol groups, respectively. Within each group, the mean contact angle
decreased over time, being highest immediately after contact and gradually decreasing after 1 and
5 minutes.

Conclusion: The wettability and flow of epoxy resin-based sealers decreased when NaOCI
was used as the final irrigant, whereas irrigation with ethanol improved the surface wettability of root

dentin.

Keyword: Wettability, Contact angle, Ethanol, Epoxy resin-based root canal sealer
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Fig 1. Procedure for preparing sample tooth block: (A) Mandibular premolar embedded in a

self-cured acrylic resin block; (B) The coronal portion of the tooth was sectioned

perpendicular to the long axis at the cemento-enamel junction; (C, D) The specimen block was

longitudinally sectioned into two halves along the long axis at the midpoint of the root canal;

and (E) The prepared tooth specimen block for experimentation.
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Fig 2. (A) The customized contact angle measurement device consists of the following

components: (1) Camera, (2) Micropipette, (3) Sample stage, (4) Sample,

(5) Light source; and (B) Video recording using the camera with macro len.
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Fig 3. Measurement of contact angle using ImageJ software. The contact angles on the left

and right sides of the sealer were measured, and the average value was calculated

to represent the contact angle of the sealer.
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Ecological Factors Influencing Caregivers’ Effective Toothbrushing
Behavior for Children Aged 9-18 Months in a Muslim Community,
Pattani Province

Kanarithat Chaiwiset! Achara Watanapal Jaranya Hunsrisakhun2*

Objectives: To investigate toothbrushing proportion, plaque levels, and factors influencing
effective toothbrushing behavior among caregivers of children aged 9-18 months in a Muslim community,
Khokpho District, Pattani Province, by applying the Ecological Model.

Methods: A cross-sectional analytical study was conducted with 214 caregiver-child pairs
selected through stratified random sampling. Data collection occurred from February to April 2021
using structured interviews, toothbrushing observation forms, and plague assessments. Binary logistic
regression analysis identified influencing factors. The criteria for clean brushing are adapted from the
Simplified Oral Hygiene Index, meaning the average plaque score < 1. The ecological model examined
factors at four levels: intrapersonal, interpersonal, organizational, and community.

Results: The majority of caregivers were female (94.4%) and parents (83.2%). Only 28.3%
brushed their children’s teeth twice or more daily. Dental plaque was present in 68.7% of children.
Factors significantly associated with clean toothbrushing included intrapersonal factors: brushing all
tooth surfaces (OR = 3.13; 95% Cl: 1.14-8.60) and dental examination (OR = 2.46; 95% Cl: 1.10-
5.48); and interpersonal factors: family assistance (OR = 2.57; 95% Cl: 1.19-5.52). No significant
associations were found with organizational or community-level factors.

Conclusion: Caregivers in this Southern Muslim community demonstrated inconsistent and
inadequate toothbrushing practices. Success factors depend on comprehensive brushing skills, dental
examinations, and family support. Interventions should emphasize quality-focused practical skill
training and family member participation. Policies should strengthen capacity for behavioral change

at individual and family levels while promoting increased mutual support.
Keywords: Child caregivers, Toothbrushing behavior, Muslim community, Ecological model
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Table 1 Distribution of participants by tooth brushing frequency and plaque level (n = 152).
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Table 2. Relationship between individual- and contextual-level factors based on the ecological

model and clean tooth brushing behavior analyzed using bivariate analysis (n = 152).
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NUAIALIRUITTIN U a0,

]

q 52 50.6 494 0.503
Taigt 48 452 54.8
Tasunsiinuyseiusuuyfiaese
Tesu 11.8 55.6 444 0.496
Taileis 88.2 47 53
fluseAuyNTY

o

flanssumsusseeunyaAdaans

Mneadesiunsquaganwasuinlugusy

3 9.9 26.7 73.3 0.081
Taifd 90.1 50.4 49.6

ANHULANTU
LN 56.6 515 485 0.451
HUUN 434 453 54.7

*Significant p value < 0.05
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wamﬁtﬂi‘]zﬁﬁ"mﬂiw‘q@m (Multivariate Analysis)

NN ToYadBIAINYT U
22 fuwls wusulsisnuinasinshididuls
Wamsitansifulswguinnu 5 fuys
fomaeit 8 wazidiahaniiensilasldadianng

'
Ao 9

onnpewauladafAnuuLluw wuiladefifidue Ay

MIEER Ty 3 Pady Sovenuaisuzaslana
Iun mauvsvituasaungann® OR = 313 (p =

0.027) MIthewmidszavauluasauas OR = 2.57

(p = 0.016) uaz gouanseiuldiin OR = 2.46

(p = 0.027) MINRIAL (N7 3)

a15edl 3 Aanuduussewinileduiifidniwadangfinssunisuyseatreiiuazatnlasdaualiitin fan

mﬁLﬂsﬁzﬁﬁagawq@mamaﬂ‘[a'?mﬁnLmu’[uuﬁ NUAMNNTDUUDUIIADL BTN (n = 152).

Table 3 Relationship between factors influencing the toothbrushing behavior of children’s caregivers

using binary logistic regression analysis classified by ecological model (n = 152)

SIEETIT R P TIE g K Souaz udseu  wuseu OR p-value
1BefiAingn dzavm  ligeam  (95% Cl)
(n = 73) (n = 79)
ssaumaluyana
dnuansaaiuliiin
LABATIIHU 73 54.1 459  2.46(1.105.48) 0.027*
Tlpaasraiiu 27 31.7 68.3 1
MsUSudaTaLAn (i
anusmiialunmsulsenu
U5udn 28.3 62.8 37.2 1.84(0.80,4.26) 0.150
Taiysuen 71.1 422 57.8 1
AundanIsulseu
mauﬂquﬁ"qvgnfi
ﬂiﬂUﬂﬁgNVlﬂ% 23.7 72.2 27.8 3.13(1.14,860) 0.027*
Tinsaungamnd 763 405 59.5 1
unlsvaNATAaNU
SRR 21.7 66.7 33.3 1.05(0.37,2.97) 0.921
Taidudanaiu 783 42.9 57.1 1
FLAUTERINYAAR
mMstndarenuluaTauAs
Tumaihanaazaiasasin
WIENRD 31.6 60.4 396  257(1.19552) 0.016*
lildeemane 68.4 42.3 57.7 1

*Significant p value < 0.05
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Influence of Implant Abutment Materials on the Color of
Ceramic: A Systematic Review and Narrative Synthesis

Withita Acaraekjit'~ Rajapas Panichuttra?

Abstract

Objective: To review and synthesize evidence from the literature regarding the influence of
implant abutment materials and ceramic types on the color outcomes of dental ceramics, including
associated factors such as ceramic thickness and luting cement type.

Methods: This study was conducted as a systematic review with narrative synthesis of
relevant in vitro experimental studies. Academic databases were searched using predefined keywords
and Boolean operators. Eligible studies were selected according to established inclusion criteria,
their methodological quality was assessed, and the extracted data were analyzed to evaluate the
influence of the investigated factors.

Results: Five studies met the inclusion criteria. Ceramic abutment materials, such as zirconia,
generally exhibited lower color difference (AE) values than metallic abutments, such as titanium.
Within the same material category, yellow-shaded zirconia tended to produce lower AE values than
white zirconia, and yellow-anodized titanium showed more favorable color outcomes than conventional
titanium. Ceramic types classified as highly translucent, such as lithium disilicate, tended to show
higher AE values than more opaque ceramics, including zirconia and bilayered ceramic system.
Increasing ceramic thickness was associated with a reduction in AE values. Opaque luting cements
tended to reduce AE values on dark-colored substrates, whereas translucent luting cements produced
more favorable color outcomes on light-colored substrates.

Conclusion: The color outcomes of dental ceramics are influenced by multiple interacting
factors, including implant abutment material, ceramic type, ceramic thickness, and luting cement
type. Therefore, material selection for prosthetic restorations should consider these factors collectively

to achieve optimal clinical color outcomes.
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Table 1. Criteria and description for study quality assessment (adapted from the QUIN Tool).
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Fig. 1 Flow diagram for the systematic review.
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Table 2 Characteristics of the included studies.

§I9 Yaguandna UUTUALAE etV Vo T (I | Tt wndined
wilaLEsdn wdin - Aunane AR
Dede et al. - Titanium - IPS emax Press HT, 1.5 mm Resin Ceramic  AEQO
(2016) (8) - Gold-Pd MO (lithium disilicate) cement, on A2 (1.30, 2.25)
- Zirconia, - VITA In-Ceram Alumina A2 resin
A2 (glass-infiltrated alumina) composite
- ICE Zirko (zirconia 3Y-TZP)
Jirajariyavej - Titanium - IPS e.max CAD HT - 15 mm Glycerin Ceramic AE*ab (3)
et al. (2018) - White (lithium disilicate) - 2.0 mm blocks
(10) zirconia - IPS Empress CAD HT - 25 mm
- Yellow (leucite-reinforced)
zirconia - VITA Suprinity PC HT
(zirconia-reinforced
lithium silicate)
Tabatabaian - Titanium - Vita YZ T (zirconia 3Y-TZP) - Coping No A2 shade AE*ab
et al. (2019) - Zirconia, - Vita VM9 Base Dentine 0.4 mm, inter- tab (2.6)
(7) A3 (felspathic) 0.6 mm, mediate
- Ni-Cr 0.8 mm
- Veneer
0.8 mm,
1.0 mm,
1.2 mm
Farrag et al. - Titanium IPS e.max CAD HT - 1.0 mm Resin Lithium AEOO
(2022) (9) - Yellow - 15 mm cement, disilicate (0.8, 1.8)
anodized - 20 mm translucent block
titanium
Soares et al. - Titanium - IPS e.max CAD HT, MT, LT - 1.5 mm - Evaluation Ceramic  -AE00Q
(2022) (2) - White (lithium disilicate) - 2.5 mm paste, on Al (0.81, 1.77)
zirconia - IPS e.imax ZirCAD MO translucent  zirconia ~ TPOO
- Lithium (zirconia 3Y-TZP) Al with
disilicate, - IPS e.max Ceram - Evaluation translucent
A1l (fluoroapatite-based) paste, paste
- PEEK - Prettau Anterior opaque

(zirconia 5Y-TZP)

mﬂLLamﬂuNLﬁﬂuﬂaﬁuﬁWﬁmma%‘nmaﬁ\aanﬂﬁmﬁuimmLmn@hwa\aﬁ (perceptibility threshold)

waz/mMIninauimssansuld (acceptability threshold) Tuudazms@nen ﬁqﬁi‘[ﬂﬁvgnmiﬁnmﬁmﬂmumm"ﬁ

YINEDNAN
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Table 3 Key findings of the included studies.
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- Aienladanalian AE0o gendnizaslaivetvdnuuuiuin
seosulnimnifluauaslansnaunad-unaialien (gold-palladium alloy)
Jirajariyave] - wilataquandn - Aufrsesiuiseslafiudmdevsouiunlinlyien AE*ab st
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Tabatabaian - wilaiaauanda - mstfinanungssiviulassunuuasfundsufnzasssuusnin
et al. (2019) - ANNWNLYIEN LUuEasTuTnane AE*ab vuiiuiseviuiowfinuaslany
(7
Farrag et al. - silafaguandn - AsaladAineuuiuiisesiueruladnmiendindaslvie AEoo
(2022) (9) S anEinEenan  mnninmdlsugng
- MIRNAMNMNTEY I ANFNRUS TUNTanavTaeA AE0O
vuiuRasesiulany
Soares et al. - ¥ilataguandn - wAnuUUEssTUSiwNITle ABoo FlgauumnituRIIeYiy
(2022) (2) - BTN - wailadirdalseuaege Sunlinlie AEoo mnanhadies
Camwmnedin laddnadioanavunfiady
- #iindudda - Funddasfafiuussiunlingieand AE0o vuiuRs e

LaS PEEK WHIlANAY AEQ0 UUNURITDNSULEEN

- mawasuwavanulufvuavaanadaviuuualiingl AEoo

andwaresiaauaniasniiiu

AR SsueRuRaseesulans
LAZLTIRAN AL ATITANATIENTUHATEAARBITL
Huirsesiulnmiendeifdufuwnlduhlfenin
fan AE g\mdﬂﬁuﬂﬁm%’uLmaﬂﬂLﬂﬂﬁﬁﬁdaun’jﬂ
(2,7,8,10) athvlsficnn HRes1uvey Dede LAY
AN (8) ﬁi’]ﬂmummLmnmaﬁoﬂmaamoﬁﬂfﬂd’]ﬁm
meaha Wil Farrag wazams (9) uamaelwifiudn
msUsuamwihzasmmilensmensaunumsasiulad
(anodization) Wifuimasviviisananuduses
fufausnanmaNNLANAY Ty EDaALTinN

:
o o =

(adainnasldatrefituddylsSoufisuiu
Tnmdlanuni

‘lumﬁuﬁuﬁaia\ﬁ’wﬁmmwﬁn Jirajariyavej
wasAy (10) Mevmuh neldituRasesiuweslale
Furdavsouiuw il AE shnsesladisdan
Pusdi Soares UATALE (2) wuhiuRaseesuiivhan
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wodlauly uenmniifenenuh MuRsessuiitaoiiu
iy Iwddmasdmasalau (polyetheretherketone:
PEEK) swsnavwalilanindd AE geluseey
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(glass-matrix ceramic) Jirajariyavej waz@mue (10)
891U Afisuddnaasuaaeiseslatile
(zirconia-reinforced lithium silicate) Auualiln
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Foyazevisguivdssiniiaie lasamzsiingey
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A15197 4 uﬂmwamsﬂ‘szu‘iuqzumwmuﬁ%’uﬁmu'lumsﬁnm (Anudasan QUIN tool)

Table 4. Quality assessment of the included studies (adapted from the QUIN Tool).

nand 810U Lnawinnsussifiuguaw Dede Jirajariyavej Tabatabaian Farrag Soares
(Domain) et al., et al., et al., et al, etal,
2016 2018 2019 2022 2022
mseanuuy 1 mIingustavAzeemsdnm v v v v v
2 MIUINIUIAFIDENN v v v v v
3 nIwwIUMsEN v v v v v
QRETZEHEY 4 MIMUANANNVLILAY v v v v v
Hug AMAZHUTDIE Y
5 mMImuANnNITLIUMInia ? ? v v v
UAZTBYIINTEI T Y
6 MIneUNLaziduneviag v v v v v
MITANA 7 nMInenweiesiistnd ? ? ? v v
LAZNIAIAN
8  MIMLANENILAUNAY v ? ? ? v
lumstamd
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10 AUIMWNITENUAT AE v v v v v
waztnunnMIUszidu
MAANLH 11 anumzansasmienzt v v v v v
DR DR
MINBURE 12 ANNATUTIUIBINITNENUNE v ? v v
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Effects of Oral Health Literacy Promotion Program in Providing
Knowledge to the People on the Role of Village Health Volunteers

Wasun Jundaeng'”

Abstract

Objective: To compare the level of oral health literacy and the role of community health
volunteers in educating the public before and after participating in an oral health literacy promotion
program.

Methods: A quasi-experimental, one-group pre- and post-test design was conducted among
93 village health volunteers from 7 villages in the service area of Pa Phayom Hospital, Phatthalung
Province. The researcher-developed oral health literacy promotion program consisted of activities to
build motivation and positive attitudes, reinforce basic oral health knowledge, and train communication
skills for knowledge dissemination. Data were collected using pre- and post-program questionnaires.
Data were analyzed using descriptive statistics and paired t-tests.

Results: After participating in the program, community health volunteers (CHVs) had
significantly higher average scores in oral health literacy, oral health promotion skills, and knowledge
transfer behavior compared to before participating in the program (p < .001). Oral health literacy
scores increased from 2.48 to 2.94, oral health promotion skills increased from 2.03 to 2.48, and
knowledge transfer behavior increased from 2.06 to 2.48.

Conclusion: Oral health literacy promotion programs are associated with increased levels of
oral health literacy, oral health promotion skills, and knowledge transfer behaviors among community
health volunteers (CHVs). The study results suggest that such programs can be used as a guideline

for capacity building among CHVs to support community-level oral health promotion initiatives.
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Table 1. Oral health literacy promotion program for village health volunteers.
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atvasLEND ")

3. sufinsEmMINUNULATaiuiINTIX
stusedvEelranuiluamemu w5 4 (Thdasons
fszifuemasansolumsneuny Fafans waz
figauralumasidunusaiasnganmgstnlu
U (Motdamaiy Taun “vudhannauay
fanssnsausedZovgunmeevinnlugaeu” uay
“yhudananssnlinnuiisevgumngoannsmiy
M URBTUTD”)

4. UWINBEMIAAMNUAZUTERUNANTT
auagznwgathnzesUssenzu 1w 5 4o u
Formmuitszfiuemuansnsatumsfinnu Usziiiuwa
warNeudayafugINWEeILINTBUTEITU
TuuisRnTey (Fhethedarmoa Taun “hufinau
WoAnIINMIguauavlsss BurdYaIn [F5ue
wuzih” uaz “vhunsnuigmvisanudaens
fuganwgesiinaavlszasus i midii
\Aiendine”)

TEhnamshulszanaum (Rating scale) 3 526U
inousinslazuuu foil

Azuuu 3 wnedy UjURldethegnsinuas
ApLilev

Azuuy 2 ey UATRIRueade/sela
Aaiilag

Azl 1 ety URTRIN IS/ leeyUfiis
\ae

mswdanaduunidu 3 32dU mMuuwndn
wovlan (1) doil

1.00-1.66 vinady AinszmasLEINgumMw
Havihn aglussiuos

1.67-2.33 anaiv AinsemIdeatugunw
#avin aglusziuthunans

2.34-3.00 vianeily dinemsdeiainganm
#avin aglusziuann

shuil 5 uuuSawgAnssumsmenannanag
ATUFTVNINTDIUINTDIDIFNFNATHIG1TUED
Uszamaitiu (asu.) ﬁ"?%’ﬂﬁ’mmﬁumnmiwumu
155unssniiieadeefuuuiAndungfingsy
g nsdpansgEawligNTy UNDMYB9eNaN
adasassugrlumadudiidiugonn uaz
naswumMItenenrNdgUssnzulugnmy i
NIDUUUIARFUNYANTINNTRILRTUFTAW UUD
Yszifiufidnnu 25 49 weesniiiu 4 dw doil

1. AUNTIARINTININBUNWIANNIAY
gumwaasihnlugasy S1uau 8 9o udamani
UszifiumsufjRunumsavean.lunsdafianssw
wastHBuWI AN g WEashnlussiugngu
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(Fhothedaron Tdun “vhudafansanlianug
Wenfumsudseitufignisluguay” uaz “viudn
Aanssuansanm sl lvadaiuldiudseanasu”)

2. Fumsdeansdoyaninuiduganw
gavthnuinguithviany s 7 4a udadou
sziuwgAnssumsiesnstoyasugunweasihn
Thmnzantunguihmanelugam Fethedamaa
Tud “vhiliruushsuganmwdsehnunggeey”
waz “vuldRemwidadnasisilumsadinedeya
FUTIAFENW)

3. MUMILULNLATAAMNWOANTIND DY
Uszanaulugpmu Sy 5 9o Whudadaudiusziiu
WOANTINMT A LUZIY Aeey wRzLESNLT IR
Uszpauliy Lﬂﬁﬂquﬁmiuﬁmqmmwﬁmmn
(Fhothedadom laurd “vhufiamugintssanau
TugswufingAnssuguatennimanzasvials”
waz “viulddmuuzihionsawuinisznsugua
favihnlaignis”)

4. grunsadrvusegelaliszanauiiu
ANNEALTBINMIYUAgIMWLBILIN S 5 dp
Lﬂuﬁaﬁ’]muﬁﬂisLﬁquﬁns‘suminizﬁu LEINLLSY
wazaFvusvyslalissmauiiuanusdyny
mi@LLaqmmw"ﬁaqmnamwiaLﬁao (Frhathedaman
Toun  “vimyanairoussgelaieliszmnsugua
gavihnemuey” uaz “hudliifiudefvasnsgua
gamwgasnegwsiaxe”)

Tnenanszanue (Rating scale) 3 52U
inausimstiazuuy il

ATuUL 3 ey UURwgAnsnaena
Dutszdn

ATHUY 2 wanely UJURAWgANTINANNE
TAREES)

Azuuu 1 vanedl  [ideevdaliireuUfis
wqﬁnﬁuﬁ’maa

mswdanauunidu 3 32dU mMuuwndn
woluad (1) dail

1.00-1.66 vanefe WoANITINATEIENEA
A agluszivilo

1.67-2.33 el woAnssunsdienan
A eglussduthunans

2.34-300 vnefly woAnIINANIENEMEN
anwg agfluszaann
nMsATEUAMAWIASEID

1. n13Asr9dauAdINATILELTann
(Content Validity) pﬁﬁﬂﬁﬂLﬂ%mﬁauaﬂﬂmmu
folasuANNIaufugIn T s iRy
Tawd wuuiaanussuiduganwgesin wwuin
ANNS LU IRYINBE uazuuriawgAnssumsteman
ANIFugamwgaihn leusiinseradisuu
3 vhu anessuANNINZaNTasdom JUuL
fansan wazdeildlumssifiulusunsu Ysznaushe
vumuwndiEenmaiuiinanssuge S 1 vhu
UNITIMINFITUFVAUNUFINWINDU 10U
1 91U UATWEILNIRDUNENTY WU 1 YU
inssnandldssfiuanasanadaseasiiomiy
ToqusravAzeem ey Anudnauzasm uay
anunseuaguzasiion Taslfinasidedeny
fanAdpvIErivdaAMaNiUingUsEavA (Index of
ltem-Objective Congruence: 10C) Taarvuadi
pansulaRaus 0.60 Fult (12) namInTsaUWLh
uuuasumaie1 10C aglugav 0.67-1.00 Nnde
uaashiadesiiuazlusunsufinnunseidatiion
Tuszdmanzan ndvnniugidoldusogsudle
doweh uuuAINTIN uazdemsGeudmudo oz
sofmsenaninewhl ldtumside sied Tusunsu
ANANINIWAINANBATW YD TTIATIIETUTY
dszhmgtulunisdienannnuiuasdeiady
woAnssunsguaganwgaviinuidszasulu
gy Tnsewznguszanauinlyuazggenylu
Hufisuumiifdoiinlumadfeinmaiunanssu

2. N13A3IWBLANNLTABITBILATENIE
(Reliability) MEVEYNNNIUNIATIATOUAINATY
Baidomudr Faduldhuuuasunuluneassls
(Try-out) ﬁ’ummaﬁmmmimqmﬂim"mgﬁmﬁﬁ
AnsauzAEARNNUNENMBENT3Y U 30 AU
WemAANNiisvzauia3avie Tasdiasnzi
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AaNL5ZANE LpaNITDYATOULNA (Cronbach’s
Alpha Coefficient) swsuuuLIafiiusnasiu
Uszanmuen (Rating Scale) [fun wuuinanusaus
FUFTMWEBNLN LU IRTInEEMIANLEIN I
Favin uazuuuiangAnssunsanenannnug
FuganwEen  duuuuinanuiauganw
davihndefudamamuuuidenney  Idasasey
AuLdaduraviadnviiofudfidedty wanns
Aenziuh  wuiaenuseuiiugunwaesin
flehanaiinewindy 0.89 uuwiarugsugunm
09Ny 0.86 LULIANNEEMIRNLEINTDAW
BN 0.91 LASLULIANGANIINMIINLNDA
P ugpmEashnwnfy 093 Seranadies
spvip3pvfiofavnuaiiAiuinndt 0.70 uanvin
wsavilafanuidaiulussiuAuazanansath s
‘[umil,ﬁm'mi'mﬁmalalﬁ (13)
mMslaevidayas

1. Aenoidpyadnyans LuuinAnuTaus
snugamweethn wuuinanag uuudarinee uay
wuuiangAnssunsanenan laeldadfnssauun
Taun nMsuanuasenad $owuay Aads (X ) uas
drudeninannigu

2. Anneiaduaziuiaal ANKTELIFL
gumwipeth ANag inse uaswgRnTsumMstenan
Toeldadanssann Toun mIsuanuasenad Sovaz
Atede (X ) uazawidesiwunnsgu

3. WinnifisuazuuuadsaNuIauiu
gumwiaahn AN vinke LaswgAnssumMstheman
dauuasnaviininlysunsy Tneldadifinaaauend
WUUAE (Paired t-test) MeviavaTIRsaUaNNAZ LN
AANHULANANYDIASLULNDULAZRRSANILAN LAY
LwuuUNR

Wan13AnEI (Results)

Jayarnlzasenmainsansnsugulszn
wjthuluiufidnen Sy 93 au wodh dwlva)
Wuwemde s 80 au Aafluspeas 86.02
shulvajetluzaveny 50-59 T s 37 au Gowas
39.78) lowfleyiedy 5151 I (S.D. = 11.80)
faounwansa U 70 au Aadudesas 75.27
szeumasFnnaulwgidudsea@nm s1uau 43 au
Andudeuas 46.24 ordwawlngduinsnsng
Iy 65 au Aausouay 69.89 TraziIAINS
\Dueanadpssssugulssimythusnnnd 10 I
U 49 au Anduspeay 52.69 wavaiulnaidu
aaw. luiuilifeafuiivneds 1 90 au
Anfludenay 96.77 (3T 2)
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A3 2 FayasIuyAnREEIINENATENEITUIUSEI NI (n = 93)

Table 2. Personal data of village health volunteers (n = 93).

HayasduyAna UM (AY) Sovaz
LWA
S ald 13 13.98
e 80 86.02
22978
20-39 1 9 9.68
40-49 1) 23 24.73
50-59 1J 37 39.78
60 TIFuly 24 25.81
Fads X = 5151, S.D. = 11.80
ANNUNTNANIA
Tam 9 9.68
AN 70 75.27
v 9 9.68
nehirv/ueniusg 5 5.38
STAUNISANEN
Yszaudnm 15 16.13
NBNANE 43 46.24
thy./Aha/euliggn 22 23.66
Ayaned 12 12.90
geniSuannd 1 1.08
adwilagiiu
LNHAINT 65 69.89
e 11 11.83
e 13 13.98
WinULENTU 1 1.08
Tfondw/nenu 2 2.15
B« 1 1.08
izﬂ:nmmivﬁu DEN.
1-5 1) 29 31.18
6-10 1 15 16.13
NN 10 T 49 52.69
Hu aaw. Tududivgiudusuiinandevials
14 90 96.77
Tails 3 323
T 93 100
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FuANNTBLIMUgTMWERNN WamTIY
Wi newdnsanlsunn eI ITugY
dszdmgihuliaziuuanuseuimugunwaan
Tawsamads 248 azuuy agluszdann wazwds
drsmlusunsufieedodinduiu 2.94 azuuu
Foagluszivann Taewuiazuuuanaseuidu
gumwpshnusddhsanlusunsugenineudsm

Tusunsuetheliiushéumeadi (t = 17.12, p < .001)
iWafnsanfunedu Tdun durnuiiieiy
gunwgavihn auinsznudiiou uazdu
PNAATEAINUAZMIQUATENNN WUPAZUUUIRAY
wavdnlysunsugenhnewdrsinlysunsaly
NnnusteiitibaAymeadia (p < 001)(F3 Wi 3)

A5 il 3 AzuUUANNTELIAUgIA W nfauuazuaadnilysunsy (n = 93)

Table 3 Oral health literacy scores before and after participating in the program (n = 93).

nNauLEnsIN

wadLd1sIu t

ANNTBUFAUTINW p-value
faehn Tusunsu Tusunsu

1. Anw3mugunwainLn 245 + 032 292 +0.15 14.21 < .001*

2. WnuemsufrAauisadiugein 251 £ 0.28 296 + 0.14 13.87 < .001*

3. ANNATTUINLAZMIQUATILN 2.48 + 0.30 2.94 + 0.16 15.03 < .001*

ATHUUTIN 248 £ 0.27 2.94 * 0.13 1712 < .001*

*p < .01

snupNNIUgEMWEBNhn NamARewLh
nowdswldsunsy oaaiaTs gl
wyjthufiazuuuanuidugenwgesiinlassm
Wwdiy 2.19 azuuy ayluszduthunane uasmduidn
sulsunsufieniafefintuiu 286 azuuu aeflu
sevann Taswurhazwuundsdhhalsunsuniiagu
a&hx‘iﬁﬂfﬂa‘i’ﬂﬁmmmﬁﬁ‘lunnﬁm (p < .001) Lii®
Aoy whduiiinsfisdunniige
Ao wwmenaesiasnLasmemenaN3szTTu

(t = 17.22, p < .001) s8vavanAn AN AR
Tsnlugpaihnfinutssuazanimgnsiinlse sz
fumsguasnsanuazatauaznitloviulsa
fimsuiindudosiign lasazuuusmfinnn 2.19
§hu 2.86 AZULY (t = 18.05, p < .001) TetimIuAsEw
wudnlushunstemeaamnaioraduiusiufiansm
Tininuzmsiesnsuazmeasvamumsaliulsunss
(miwﬁ 4)
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a1eefl 4 WisuifisuasuuuaNaiA AWl niaukazaadnsaalsunse (n = 93)

Table 4. Compares oral health knowledge scores before and after participating in the program

(n = 93).

ANMNFAUFTNNW

nauLdsIN

waILEn9IN

t p-value
Ya9un Tusunsa Tusunsu
1. auiiiulaseasouay 221 + 0.38 2.85 + 0.18 15.42 < .001*
wihilwavatnzlugesihn
2. amwiiieniulsalugen 2.18 £ 0.41 2.90 £ 0.16 16.03 < .001*
finutauazanmnnsiinlsn
3. ana§iiniumsguasnm 2.10 + 0.44 2.78 £ 0.25 14.87 < .001*
anaazauaznMailoeiulsa
4. WINMIMIRNLESNLAZENENDA 2.25 + 0.36 2.92 + 0.14 17.22 < .001*
Anu3llszanmu
ATLUUTIN 219 t 0.32 2.86 * 0.15 18.05 < .001*
*p < .01

FIUTINBENTANLATNFTN WY BILUINTDY
nanadAsINsTUFIUST iU (ean.) HamM Ty
w1 newdhswlsunn eranadRIINTugY
dsrhmmyinuiiazuuninsennsdeiaiuganw
feuthnlaeyaueay 2.03 Azuuu agflusziutunans
wazvdvidmlusunsudanedodinduiy 248
Azuuy aglusziuann Taawudwingsnsseiada
gumwgannmdvidrsnlsunsuiiindustied

1%

Woddumeaif (p < .001) Tunnsnu Taud sinwe

q

msdesnsuazaSuiuanNiugA wEesn
vinszmsuunhiinaguaiignsias Finszmsneusu
wazaifiufanssnsusdluguey  uazinsens
Aamulszifunatszanmy Tnsazuuus sy
ynAady 2,03 Azuuiu 248 Asuuu (t = 15.27,

p < .001) (M7l 5)
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A15197 5 Lﬂ%ﬂuLﬁﬂumuuuﬁnvzmssieLﬂ%uqﬂnmwﬁmmnﬁauLtawé'eu’iﬁ"mfﬂil,l,nsu (n = 93)
Table 5. Compares oral health promotion skills scores before and after participating in the

program (n = 93).

fauLdnsIN

waLd139u

NNBENIEILEINFVNW t p-value
fiaeihn Tusunsu Tusunsu
1. inwemsioansuazeBineanug 2.05 + 0.48 2.49 + 0.33 12.84 < .001*
FugINWERILhn
2. N¥zMIUUzUIB MY UAgDN W 2.10 + 0.52 2.56 + 0.30 13.96 < .001*
Hasinfignépe
3. finszmyukULazAmiufanI 1.98 + 0.50 242 + 035 12.03 <.001*
susd/anaslugnou
4. finszMIRaMULazIIEUNS 2.00 + 0.47 2.45 + 0.32 13.11 < .001*
MIQUATINMWEBNLNDOVLTZTNTU
AZTHUUIIN 2.03 + 0.44 248 £ 0.28 15.27 < .001*

*p < .01

FUNYANTINMTENENDAANNIAUTINW
#a9l1npv01aNaNATAIT1TUFTU TETIY U
(@ax.) WaMFITeWUh woAnITIMITENEAANNS
FUFIMWE BN TR EENATAETUFTLTEN
vythundadnimldsunuinduatefided fy
meaddiewisuiisuiunsudhsnlysunsaly
Wy (p < .001) TnsAzuuusmfndunnaods
206 Azuuuiiiu 2.48 Azuwl axveulidiuhlusunsw

duiaiuAanuTauIuganwdeniinadanis
Wanwinuzmsiesns msdnRanssn sl
nafamudsznsu wazmashoussplaliisranau
QuagINWEBNN wazduiifimsuinduisudaiign
Ao maaeussplalissmauiuanusdyes
MIQUAFINWIBNNN (t = 12.22, p < .001) TB9RNNN
Ao m3deansdoyarnuiiugamwdesnun
naudhvsng (M 6)
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a1 Wil 6 WisuisuazuuunginTsuMsHEenANNIMUTTMWEsshndsuuaziddhslsunsy

(n = 93)

Table 6. Compares the scores on oral health knowledge dissemination behavior before and after

participating in the program (n = 93).

WOANTINMTENENDAANG OIS T et ALt t p-value
Tusunsu Tusunsu
1. MITANINTTUINBUNTANNG 210 + 0.57 2.50 + 0.40 11.25 < .001*
sugzmwgesnlugaou
2. msiesnsdoyanug 2.05 + 0.60 248 +0.38 12.04 < .001*
FugzNEBILN
3. MIUULNLAZAAMNNWOANTIN 2.00 + 0.55 245 + 0.37 11.98 < .001*
ppvdszamulugma
4. masusegelalvissananiu 2.08 + 0.58 2.49 £ 0.35 12.22 < .001*
ANNEALTBINMIQUATINWTDILIN
ATLUUTIN 2.06 + 0.57 248 * 0.38 13.87 < .001*

*p < .01

uni919al (Discussion)
FuANNTBLIMUgTMWERNLIN NamTIY
WU AZLUUANNTRUE AU WY BILUINDDY
praalAIaNs1sugIsTIngiundvidnsu
Tsunsugeninewdhsanlusunsnegeiiiusdoy
nadif (p < .001) ﬁu’\iﬁmmmﬁ nyensUfURnu
wazanuaszrinlumsguaganwgesihn oy
AzuuuTINNTuIN 2.48 1flu 294 Azuuy
(t = 17.12, p < .001) wamsAnefiasiaulifiu
wwrldnimadhsmllsunsnadaadnaiuseu
fugznwrsnhnfianudniusiunsiistues
JLAUANNIDUIAUFINNYDILNNDRIDENENAT
sssugEsE iU el mawdsuwasdsnam
pmeBuneldnndnuazaeslsunsuiieanuuuls
sanARDULTUNTEITNTY  WiunszuaumsSeug
wpufidwim mslddefidnladny uasmstindinue
fimansmhluszyndldléade Seaenndpeiunis
Anwae Wong uaz Leung (14) fiwuinlusunsa

mstianudiugaamgenniinauisesdaneg
waznsinineefianuduwusiunisifindues
seuANa uazwnAney Nutbeam (10) fitauat
ANHTBUFFUFIAWLAAIINATEUIUNNTIF DU
WuMsiduNNLasMIRRIN NI IOUSAUF AW
pthalsfima mafnnedoiiidediaanmsldui
maAdbuuLvilsnguiawanouLazay ngufetng
fawnadsuinehdauazfvdeyanniiuiifen B
fudumawz  viinssenenalldluiuisuans
ANIANFIBANNTZTATE T
suANNIIMUgENNEBNN NaM TR
ATLUUANNIIUFVAINEDILINYBIDENRTAT
st mgihumdadhnlusunsuiady
atefivedduneadfdiefisusunsudidon
Tsunswlunneu (p < .001) TR LU INANIN
219 1y 286 Azuuy wamsFnmdazioulsiiu
wwalilndinmsdhsalysunsusaiainnnusens
fugznwrssihnfianudniusiunsifistues
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TEAUAMNIINUUA I WYBNDENENATENE 1LY
Yszdmthu siviimadsuwasdonanessting
Tennlasvaeaslsunsuiiiunszuiunsiseus
woufisusn msliefidhlans wazmsiinmfiResa
Fodademahanudnlaidemuazmadszyndls
awdldetamanzan namifnniaoandpaiy
BN Baskaradoss (15) ﬁiﬁﬂ\‘nu'hmﬁmauﬁ
sugzwavtndanuduiisiuamumwgznw
FovihnuarwgAinssunsguagesiindimanzas
uUBNNG UWuIAADeY Nutbeam (10) fataguain
ANNIaUIMuganwdunadwsyoInIzuIunIg
Soudidvujduiusuaznmaiasnaiivanssous
nnnimssudayatiiesatnuiie Saanadasiy
syunvAanssululdsunsuiighvdoadunissous
pavaaaNAsasIugelssTyiuluuiun
NBY

FUTNBENTANLETNFEN WY BILUINTDY
DEN. NAMTWBWUT TinszmasviEngunwoseihn
yavaanalATEISsUgITTTmgThuaaidin s
Tusunsuiiindussrefifud dymadalunndu
(p < .001) AU IADas mMikuzIBnIgua
JINWHDILIN MIMNUNURINTINTUTA UAZNT
Aamaysziduna Tnsazuuusmiinan 2.03
248 AzuuY (t = 1527, p < .001) wam3Anuil
axfouliiiuwniihmadisaunlusunsnsisda
ANNIauIMugzAmtavindanudniusiung
iRnTureviinsznIdeiaiuganmeeeineey
sanasiasana RSz il mawAuwas
fenamemedneldnnguuuufanssaiiiiunsiin
YR naende nalvigidnsadisunslumsaemen
s wazmsldsudaiauauusiuil duidadams
Wannvinszuazanusiulalunisieans ansusns
FBUIMINE1IREAAEDINULIIAAN TS UT UL
learning by doing WAXNTUITHTOIAITAN LATAE
(16) finuhlusunsuiadnaieinsenslianag
furiungunwessoa fanadniusiunsiiadu
gavAnNasalumMsisasuaznsinianssy

qemwhugia usnannil $13duees Ponce-Gonzalez
uazAmz (11) uaz Kerr uazmue (18) Suaiuayuh
nIpUIN U TRNTHasMTIEINa inEENNg
domnsvefuiReugEAEHTUR ANNANTLS T
nswaineensidmuusthuaznissaLass
woAnTINgIMwasUITTBUlUgNTu
FUNYANTIUNMTENENDAANNIAUTINW
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AnudNusiumMIAsuuladeuinzoawgfingaw
mMitenanauizaveaaNATasTugElszh
wijthu Taslamziunsedvusegelauaznsiiesns
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Aanssululysunsudiiunsnszduanunszuiin
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SanARENTUMIANEDeY Li wazamy (19) iwui
mMsfnausuioWRYInEzNMsReaNITRYEINATAS
qmmWﬁmuﬁmma"uﬁuﬁﬁ’umiLﬁuﬂszaw%mw
gpsmstemenssguwuingsihvane uenanil
NUYDN Jatuporn Deetee (20) LAY Horowitz Las
Kleinman (21) Seatfuauuimswauanug sinse
nMsdeas uazanwdnlasiunmUeievan
anwg fienandedoeiumsusunasuwgAnga
suganwtevihnsoszaaulugma
TushumsthluldussTomd Tusunsussiada
AMNTauifugsawgevdinenalddidudes
sfiumsasunnianssnlugduuuidnlunnudun
Tnswans@nmmuduinezmsdoansuaznis
feneaanaFinmswasuulasidusnaziauds
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AN AYYBININIINRNUJUIRLAsNI5NEDY
goumsal sl Tuiuiifiddesiasunauas
n¥wenns praiuianssafininesuaznsldfeumdn
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Ailefivusunzesiuiluasdnunnwassenanadas
SsIuglsEvgthulsaz e
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szt wimsnnedetiiofifohiimnalszms
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Design) Aulsifingui3uuidion usnnnil ngusothe
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Nniuiidsluauinislsmeiatwesen

o LY Y =

Fondaringy Feenafidedrinlunisvenswalydv
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A o

Nuiduiifivsunuandreiu  SniansUseifiuna
suilumsluszozdu Tnsdawadausalusunsuuas
vavaugalusunsuludunvid 4 Fedvliananan
aiipunaansluszazanldagvdniau
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Agreement and Reliability of An Endodontic Motor with Integrated
Electronic Apex Locators During Gutta-Percha Retrieval: An Ex Vivo
Comparative Study

Pamornauckakate Saikaew! Suwit Wimonchit'’

Abstract

Objective: This ex vivo study evaluated the agreement and reliability of two endodontic
motors with integrated electronic apex locators, Tri Auto ZX2® and VDW.GOLD® RECIPROC®, for
canal length measurement during gutta-percha retrieval.

Materials and Methods: Thirty extracted maxillary premolars were prepared with occlusal
reduction to create a flat reference surface, and standard endodontic procedures were performed.
Before obturation, canal length was determined by inserting a file to 0.5 mm short of the apical foramen,
defined as the “actual length” (AL). The specimens were embedded in an experimental acrylic
model using alginate. After obturation, canal length was remeasured during gutta-percha retrieval
using the two tested devices at the 1.0 and 0.5 marks. Differences between measurements were
compared using the Mann-Whitney U test, while agreement and reliability were assessed using the
intraclass correlation coefficient (ICC) and Bland-Altman analysis.

Results: For both endodontic motors, measurements at the 1.0 mark were closer to the
AL and showed a statistically significant difference compared with those at the 0.5 mark. The ICC
indicated good reliability for measurements at the 1.0 mark in both devices, with values around
0.87. Bland-Altman analysis demonstrated that the measurements were within acceptable limits of
agreement, with minimal dispersion at the 1.0 mark.

Conclusions: The 1.0 mark setting of both Tri Auto ZX2® and VDW.GOLD® RECIPROC®
provided better agreement in canal length measurements during gutta-percha retrieval and may

help reduce the risk of overinstrumentation.
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Introduction

Root canal retreatment is the treatment of
choice for recurrent or reinfected endodontically
treated teeth (1, 2). This procedure involves several
steps, including retrieval of old root canal filling,
re-instrumentation, canal debridement, and
re-obturation of the root canal (3). Successful
retreatment relies on precise determination of
working length, as underfilling— resulting from
under instrumentation— can lead to persistent
microbial contamination within the canal, whereas
overfilling—caused by over instrumentation—may
injure periapical tissues, push debris beyond the
apex, and ultimately infect the periapical area.
Sjogren et al. reported that the success rate of
retreatment is lower than that of primary root
canal treatment, particularly when underfilling or
overfilling occurs (4). These findings highlight
that proper agreement between measured and
actual working length is a key factor for the
success of root canal retreatment.

Electronic apex locators (EALs) are widely
used in clinical practice to determine working
length with high precision. Previous studies have
reported that EALs achieve accuracy exceeding
95% in primary root canal treatment (5, 6), with
measurements at the 0.5 mark corresponding to
file tip positions within 0.5 mm of the apical
foramen (7). Consistently, Alothmani and Siddiqui
(8) demonstrated that readings taken at the apex
mark were associated with a higher risk of
overextension beyond the apex compared with
measurements at the 0.5 mark.

Previous studies indicate that EAL accuracy
is lower in root canal retreatment than in primary
treatment. Reported accuracy ranges from 31%

to 92%, varying by device (9). Similar findings

were reported by Aggrawal et al. (10) and Tufenkci
and Kalayci (11), with a higher likelihood of readings
extending beyond the apex. This reduction in
accuracy has been attributed to changes in canal
contents affecting impedance-based measurements
(12). During retreatment, overinstrumentation and
overfilling at the apex are common (13), and post-
instrumentation changes in canal length may further
compromise treatment outcomes, contributing to
reduced periapical healing (14).

Nowadays, several endodontic motors
integrated with EALs have been developed to
instrument root canals and simultaneously measure
working length (13, 15-21). Tri Auto ZX2® (J. Morita
Mfg. Corp., Kyoto, Japan), a new version of the
previous Tri Auto ZX®, and VDW.GOLD® RECIPROC®
(VDW GmbH, Munich, Germany) are examples of
such devices. These motors can operate in apex
locator mode or perform mechanical instrumentation
while measuring working length concurrently (18-21).
In primary root canal treatment, both the Tri Auto
ZX2® and VDW.GOLD® RECIPROC® have been
shown to provide high accuracy, comparable to
conventional EALs, while minimizing the risk of
overpreparation (18-21).

In root canal retreatment, Uzun et al. (13)
reported that 60% of roots showed file tips
extending beyond the apical foramen at the 0.5
mark using the Tri Auto ZX® with auto-reverse.
However, data on the accuracy and agreement
of the Tri Auto ZX2® in retreatment are lacking.
Measurements at the 0.5 mark often exceed the
apical constriction, and post-instrumentation changes
may further increase overextension risk. It remains
unclear whether the 1.0 mark with the apical
stop function can consistently maintain working

length within an acceptable range.
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Therefore, the purpose of this study was
to compare the agreement and reliability of the
Tri Auto ZX2® and VDW.GOLD® RECIPROC®
motors during gutta-percha retrieval at the 1.0

and 0.5 marks.

Materials and Methods

This study was approved by the Ethics
Committee of Srinakharinwirot University (No.
SWUEC-671050) and conducted in accordance
with the Declaration of Helsinki. Sample size was
calculated using G*Power (v3.1.9.4) based on
Jung et al. (6), with a power of 0.80 and a
significance level of 0.05, yielding a minimum of
29 teeth per group. To improve measurement

reliability, 30 teeth per group were included.

Sample selection

Thirty extracted maxillary premolars were
collected. Teeth with straight canals, two separate
roots, and minimally damaged coronal structures
were selected based on buccolingual and
mesiodistal radiographs and stored in 0.1% thymol
solution until the study commenced. Specimens
with aberrant canal morphology, such as calcified

canals or resorption, were excluded.

Sample preparation

All roots were cleaned of soft tissue and
calculus using 2.5% NaOCI (M-Dent, Mahidol
University, Bangkok, Thailand) with ultrasonic
cleaning, then stored in 0.7% saline for up to 1
week. Access cavities were prepared and irrigated
with 5 mL 2.5% NaOCI.

Primary working length (WL) was determined
in buccal and lingual canals with a #15 K-file
(K-file: Dentsply Sirona, North Carolina, USA)

until the tip was visible at the coronal border of
the apical foramen under an operating microscope
(EXTARO 300, Carl Zeiss Meditec AG, Jena,
Germany). Teeth with apical diameters larger
than a #15 K-file or where the file could not
reach the apex were excluded. Incisal edges
were flattened to create a reference point (15-18 mm
teeth). Rubber stops were fixed with flowable
resin (Filtek™ Supreme Flowable, 3M ESPE, St.
Paul, MN, USA). Files were photographed on a
10 mm grid using a Nikon D5300 (Nikon, Tokyo,
Japan) mounted perpendicular on a tripod, and
lengths measured with ImageJ software (v1.54p,
NIH, Bethesda, Maryland, USA). Primary WL was
defined as measured file length minus 0.5 mm.
Initial canal preparation was performed
using a crown-down technique with Protaper
Next rotary files (PROTAPER NEXT 21 mm,
Dentsply Sirona Maillefer, Ballaigues, Switzerland)
until X2 reached the estimated WL, with 10 mL
of 2.5% NaOCI irrigation after each file. #25 K-files
were then inserted to determine actual canal
length (AL) using the same procedure as primary
WL. Canals were finally rinsed with 3 mL of 17%
EDTA (M-Dent, Mahidol University, Bangkok,
Thailand) for 1 minute, followed by 5 mL of 2.5%
NaOCI, dried with paper points, and obturated
with matched gutta-percha (size 25/.06, Dentsply
Sirona, Charlotte, NC, USA) using vertical
condensation with an epoxy resin-based sealer
(AH Plus®, Dentsply DE Trey, Konstanz, Germany).
Buccolingual and mesiodistal radiographs confirmed
obturation; teeth with short extensions or voids
were excluded. Access cavities were sealed with
Caviton ™ (GC Corporation, Tokyo, Japan), and
specimens were stored at 37°C in 100% humidity

for 7 days.




2.AUA.LUAD TR 19 aUUA 1 w.a. 2569

Experimental models were prepared by
mixing alginate with water per manufacturer
instructions and pouring into plastic blocks with
a central cavity and attached metal loop. Teeth
were centered and stabilized with self-cure
acrylic (UNIFAST™ Trad, GC America Inc., Alsip,

IL, USA) to ensure stability during gutta-percha
retrieval and working length measurement. Specimens
were embedded before alginate setting, and all

procedures were completed within 2 hours of

mixing (Fig. 1).

Fig. 1. Components of the experimental model: (a) cylindrical acrylic resin block,

(b) metal wire loop, (c) tooth specimen, (d) freshly mixed alginate, and (e) self-cure acrylic resin.

Retreatment procedure and retreatment length
measurement

Both root-filled canals from each tooth
were randomly assigned to one of two endodontic
motors with integrated EALs: Tri Auto ZX2® and
VDW.GOLD® RECIPROC®. When the buccal

canal was assigned to the Tri Auto ZX2®, the

corresponding palatal canal was assigned to the
VDW.GOLD® RECIPROC®, and vice versa. This
allocation was continued until all 30 teeth were
included, resulting in Group | (Tri Auto ZX2®, n = 30)
and Group Il (VDW.GOLD® RECIPROC®, n = 30)
(Fig. 2).
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Fig. 2. Flow diagram of the experimental procedures, including primary root canal treatment,

retreatment, AL measurement, and retreatment length measurement at the 1.0 and 0.5 marks.

Retreatment with Tri Auto ZX2®

After removal of the temporary restoration,
the coronal 3 mm of gutta-percha was removed
with a #2 Gates-Glidden drill (Dentsply Sirona Inc.,
Ballaigues, Switzerland). Retreatment was performed
using Tri Auto ZX2® at 300 rpm and maximum
torque with #R2 (25/.05) Mtwo retreatment files
(VDW GmbH, Munich, Germany) in continuous
rotation with the optimal apical stop (OAS) function.
Files were advanced with gentle in-and-out motions,
cleaned after each stroke, and the canal irrigated
with 5 mL 2.5% NaOCI. Upon OAS activation,
the rubber stop was adjusted to the coronal
reference, secured with flowable resin, and the
file photographed. The distance from the rubber
stop to the tip was measured with Imaged as the
retreatment working length at the 1.0 mark
(RWL-T-1) and repeated at the 0.5 mark (RWL-T-0.5)
(Fig. 3A).

Retreatment with VDW.GOLD® RECIPROC®

The remaining canals underwent gutta-
percha retrieval using the VDW.GOLD® RECIPROC®
with #R2 (25/.05) Mtwo retreatment files in
continuous rotation. The device was set at 300 rpm
with maximum torque and equipped with the auto
apical stop (AAS) function, and operated via a
foot pedal. File tip position was indicated by the
torque meter, displaying three green bars at the
1.0 mark and one green bar at the 0.5 mark; the
pedal was released to stop the device at each
level. Working length was measured as described
for the Tri Auto ZX2®, and values at the 1.0 and
0.5 marks were recorded as (RWL-V-1) and
(RWL-V-0.5), respectively (Fig. 3B).
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Fig. 3. Experimental setup: (A) The Tri Auto ZX2® attached to the file during measurements of
retreatment working length at the 1.0 (RWL-T-1) and 0.5 (RWL-T-0.5) marks.
(B) The VDW.GOLD® RECIPROC® attached to the file during measurements of retreatment
working length at the 1.0 (RWL-V-1) and 0.5 (RWL-V-0.5) marks.

Statistical analysis

All measurements were performed by an
experienced endodontist blinded to the AL.
Descriptive statistics summarized the distribution
of file tip positions relative to the AL, expressed
as the difference between retreatment working
length and AL (RWL-AL); negative values indicated
a short position, and positive values indicated
extension beyond the AL. Distances within -0.5
to 0.5 mm were considered acceptable. As data
were not normally distributed, group comparisons
were performed using the Mann-Whitney U test.
Agreement between AL and RWL at both marks
was assessed using the intraclass correlation
coefficient (ICC), with reliability further evaluated
by Bland-Altman plots. All analyses were conducted
using IBM SPSS Statistics 20 (SPSS Inc, Chicago,
IL, USA), with statistical significance set at 5%.

Results

Distribution of file tip positions relative to
the AL, categorized as short, within, or beyond
the acceptable range (-0.5 to 0.5 mm). At the 1.0
mark, all measurements with Tri Auto ZX2® and
96.7% with VDW.GOLD® RECIPROC® were within
the acceptable range, decreasing to 23.3% and
16.7% at the 0.5 mark. Overinstrumentation was
minimal at the 1.0 mark (3.3% for VDW.GOLD®
RECIPROC®) but increased markedly at the 0.5
mark (76.7% for Tri Auto ZX2® and 83.3% for
VDW.GOLD® RECIPROC®) (Fig. 4).

132
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Fig. 4. Percentage of measurements short of, within, or beyond the acceptable range for

Tri Auto ZX2®and VDW.GOLD® RECIPROC® at the 1.0 and 0.5 marks.

Distribution of file tip positions relative to beyond the foramen increased from 3.3% at 1.0
the apical foramen. At the 1.0 mark, all Tri Auto mark to 76.7% and 83.3% at 0.5 mark for Tri Auto
ZX2® and 96.7% of VDW.GOLD® RECIPROC® ZX2® and VDW.GOLD® RECIPROC®, respectively
measurements remained within the canal, decreasing (Fig. 5).

to 23.3% and 16.7% at the 0.5 mark. Overextension

120.0

100.0 96.7
100.0

76.7 &
80.0 :
60.0
40.0
23.3

S 16.7

0.0 3.3 .

0.0 I

TriAuto ZX2 1 Mark TriAuto ZX2 0.5 Mark  Gold Reciproc 1 Mark Gold Reciproc 0.5 Mark

Percentage (%)

W Remaining in root canal W Beyond apical foramen

Fig. 5. Percentage of file tip positions classified as within the canal or beyond the apical

foramen for Tri Auto ZX2® and VDW.GOLD® RECIPROC® at the 1.0 and 0.5 marks.




2.AUA.LUAD TR 19 aUUA 1 w.a. 2569

The mean difference in length for the Tri
Auto ZX2® and VDW.GOLD® RECIPROC® was
0.29 = 0.16 mm and 0.29 + 0.18 mm at the 1.0
mark, and 0.59 * 0.15 mm and 0.66 + 0.14 mm

at the 0.5 mark, respectively. Mann-Whitney U
test showed that the differences at the 1.0 mark
were significantly smaller than those at the 0.5
mark (p < 0.05) (Table 1).

Table 1. Descriptive values of difference length measurement from AL.

Mean * SD median p-value
Tri Auto ZX2® at 1.0 mark 0.29 = 0.16 0.31 <0.001
Tri Auto ZX2® at 0.5 mark 0.59 * 0.15 0.59
VDW. GOLD® RECIPROC® at 1.0 mark 0.29 + 0.18 0.35 <0.001
VDW. GOLD® RECIPROC® at 0.5 mark 0.66 = 0.14 0.68

Both endodontic motors demonstrated
agreement with AL, as indicated by ICC shown
in Table 2. For the Tri Auto zX2®, ICC were
0.876 at the 1.0 mark and 0.670 at the 0.5 mark,
while for the VDW.GOLD® RECIPROC®, ICC

were 0.897 and 0.692 at the 1.0 and 0.5 marks,
respectively. Agreement between RWL and AL
was statistically significant at both marks (p < 0.001),
with higher ICCs observed at the 1.0 mark for

both devices.

Table 2. ICC and RC between the AL and position of the file tip at 1.0 and 0.5 mark.

Tri Auto ZX2® VDW.GOLD® RECIPROC®
Marker ICC p-value ICC p-value
1.0 mark 0.876 p <0.001 0.897 p <0.001
0.5 mark 0.670 p <0.001 0.692 p <0.001

ICC, intraclass correlation coefficient; AL, actual length.

Bland—Altman analysis evaluated agreement
between AL and RWL at the 1.0 and 0.5 marks
for both motors. At the 1.0 mark, mean differences
were 0.29 mm (95% Cl: 0.228-0.345) for Tri Auto
ZX2® and 029 mm (95% Cl: 0.227-0.361) for

VDW.GOLD® RECIPROC® (Fig. 6A and 6B). At
the 0.5 mark, differences increased to 0.594 mm
(95% CI: 0.538-0.650) and 0.656 mm (95% CI:
0.602-0.709), respectively (Fig. 6C and 6D).
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Fig. 6. Bland—Altman plots showing the differences between RWL and AL file tip positions for
Tri Auto ZX2® and VDW.GOLD® RECIPROC® at the 1.0 (A, B) and 0.5 (C, D) marks.
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Discussion

This study used an ex vivo model with
extracted teeth embedded in alginate-filled
acrylic blocks to evaluate the accuracy of EAL-
integrated endodontic motors (22-24). Alginate
was chosen for its favorable electrical conductivity,
providing higher accuracy than other embedding
materials and closely simulating clinical conditions
(24-27).

Root lengths were measured using ImageJ
software, which allows high-resolution, reproducible
measurements with minimal operator bias. Unlike
conventional rulers limited by scale resolution
and visual alignment, Imaged enables precise
measurement of instrument tips and reference
points, even when stoppers are covered by flowable
composite. This aligns with ElAyouti and LOst
(28), who reported improved accuracy using a
mounting model attached to a micrometer compared
with conventional visual methods prone to stopper
misalignment, reading errors, and operator bias.
Previous studies also confirmed that digital
measurement methods yield accuracy comparable
to manual measurements without significant
differences (29, 30).

For gutta-percha removal, Mtwo retreatment
files (25/.05) were selected due to their apically
active cutting design and smaller taper, which
facilitate efficient removal of filling material while
minimizing canal wall damage (31, 32). Their use
also allows working length measurement in the
presence of residual material, thereby better
reflecting clinical conditions. Compared with
ProTaper Next X2 (25/.06), the smaller taper
helps preserve the original apical diameter while
enabling precise length determination. Residual

filling material may influence canal impedance

and affect EAL performance, highlighting the
relevance of this approach for evaluating electronic
working length measurements in retreatment
scenarios.

The results of this study demonstrated
that measurements obtained at the 1.0 mark setting
were predominantly within the acceptable range
relative to the AL and remained within the root
canal, whereas the 0.5 mark setting resulted in a
substantially higher proportion of measurements
extending beyond the apical limit. The median
difference at the 0.5 mark was 0.59 mm, indicating
that more than 50% of samples exceeded 0.5 mm
beyond the AL, reflecting frequent overextension.
Tufenkci and Kalayci (11) reported an overextension
rate of 10-16% at the 0.5 mark during retreatment,
while Uzun et al. (13) observed rates of up to
60%; in contrast, the present study demonstrated
a higher incidence of approximately 80%. These
discrepancies may be attributed to differences in
experimental design, types of EAL devices,
retreatment procedures (including gutta-percha
removal techniques), and the timing of working
length determination.

These findings were supported by ICC
analysis, which demonstrated higher agreement
at the 1.0 mark (0.876-0.897) than at the 0.5
mark (0.670-0.692). Bland-Altman analysis further
confirmed this, showing narrow limits of agreement
and minimal bias at both marks; however, greater
dispersion was observed at the 0.5 mark, with
more values falling outside the limits of agreement,
indicating lower reliability. In contrast, measurements
at the 1.0 mark were more consistently distributed
within the limits of agreement, reflecting improved
precision and reliability. Clinically, the use of the

1.0 mark during gutta-percha removal may reduce
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the risk of overextension beyond the apex, thereby
minimizing apical overinstrumentation during
retreatment.

Regarding the devices evaluated in this
study, both systems demonstrated comparable
accuracy at both marks, indicating that Tri Auto
ZX2® and VDW.GOLD® RECIPROC® can be
effectively used in root canal retreatment with
similar performance. This may be attributed to
the accuracy of their integrated EALs—Root ZX
in the Tri Auto ZX2® and Raypex 5 in the VDW.
GOLD® RECIPROC®—both of which determine
working length based on impedance measure-
ments at two frequencies. These findings are
consistent with Wrbas et al. (33), who reported
no statistically significant difference in working
length accuracy between Raypex 5 and Root ZX.
However, the slight variations in measured
lengths observed in this study may be attributed
to differences in device kinematics and EAL
technology, and may largely result from variations
in root length among samples.

Root canal conditions critically influence
EAL accuracy. In this study, canal conditions
were standardized, but root length variations
were retained to better reflect clinical scenarios.
Although previous studies have examined the
presence and type of gutta-percha during
retreatment, the direct effect of residual gutta-
percha length on EAL accuracy remains unclear.
Residual gutta-percha has been reported to
interfere with impedance-based measurements
of EALs (12, 13) and may lead to overestimation
of EAL readings (11, 34), whereas different types
of root canal filling materials do not significantly
affect measurement accuracy. EAL performance

may also vary across retreatment stages; Cardoso

et al. (14) demonstrated that EALs were generally
accurate throughout most stages, except after
apical patency for endodontic retreatment had
been achieved. These findings suggest that
residual debris and gutta-percha alter electrical
conductivity within the canal, indirectly affecting
EAL reading. Therefore, in shorter canals with
less residual gutta-percha, files traverse a smaller
volume of material, facilitating removal and faster
circuit completion, which may reduce the risk of
working length overestimation beyond the apex.

Future studies should standardize root
length to ensure consistent residual gutta-percha,
allowing more accurate assessment of EAL
measurement reliability. This study used maxillary
premolars with straight roots, while clinical
retreatments often involve complex anatomies,
such as curved or calcified canals, which may
challenge EAL performance and require further

investigation.

Conclusion

Under the conditions designed in this ex
vivo study, both endodontic motors incorporated
with EAL, Tri Auto ZX2® and VDW.GOLD®
RECIPROC®, can be used for working length
measurement during root canal filling retrieval.
Working length reading at 1.0 mark should be
more preferable than reading at 0.5 mark from

both devices.
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Assessment of Anxiety and Performance in Dental Students
During Their First Clinical Use of NiTi Rotary Instruments:
A Preliminary Study
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Abstract

Objectives: To evaluate the baseline anxiety levels of undergraduate dental students using
engine-driven nickel-titanium (NiTi) rotary instruments for clinical root canal preparation, and to
assess procedural efficiency and mechanical instrumentation errors between the first and second
treated canals.

Methods: Forty-three undergraduate dental students with no prior clinical experience in
rotary instrumentation participated in this study. The procedures were performed on molars (73%),
premolars (21%), and incisors (6%). Student anxiety was assessed using the GAD-7 questionnaire
before commencing instrumentation. Preparation time was recorded, and technical shaping accuracy
specifically mechanical instrumentation errors was independently evaluated by two calibrated
assessors. A comparative analysis was conducted between the students’ first and second treated
root canals.

Results: Anxiety levels significantly decreased from “low” to “very low” (median score 8
and 4, respectively; p < 0.05). The median instrumentation time also showed a significant reduction,
decreasing from 18 to 16 minutes between the first and second procedures (p < 0.05). Regarding
technical accuracy, only one canal was instrumented 0.5 mm beyond the working length, with no
other significant mechanical instrumentation errors observed.

Conclusions: The clinical application of engine-driven NiTi rotary instruments by dental
students does not result in significant mechanical instrumentation errors that compromise subsequent
therapeutic steps. Furthermore, gaining initial clinical experience leads to improved procedural

efficiency and a significant reduction in student anxiety.

Keywords: Anxiety, Mechanical instrumentation errors, NiTi Rotary Files, Dental Student,

Instrumentation time
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3. wuuyssiiiulueuise
3.1 wuudszifivanuInnineda

dhlaluluiiemeiieanu wazlifisafvieanuls
sanndpuiuszheidssdu ildagUnansdssidiu
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wuudsELAUMNIRNNNIR (GAD-7)

daunsaeeasavniulasldiwdinialnmilsneiianuudeinio

(Foyaszgminuiiiuanugi)

TARUnANEN

nIanfaUULLsEIUAMNANNAATILIEIAULEY

Over the last two weeks, how often?

have you been bothered by the following

Not at all Several More Nearly

days than half every day

problems the days

1. Feeling nervous, anxious, or on edge 0 1 2 3
2. Not being able to stop or control worrying 0 1 2 3
3. Worrying too much about different things 0 1 2 3
4. Trouble relaxing 0 1 2 3
5. Being so restless that it is hard to sit still 0 1 2 3
6. Becoming easily annoyed or irritable 0 1 2 3
7. Feeling afraid, as if something awful might happen 0 1 2 3

Column totals + + + =
Total score

WNUATLUNTEAUANNIANTIA

0-4 tazan
5-9 Upy

10 - 14 1unans
15 - 21 oy
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2. LA
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3. 314 Rotary files Wudi......
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31 AW wiit lumsseneaassnitugiheawass

3.2 B meadin
O (1) gneiey (Brushing technique)
a (2 I&ignéfm (Pressure force)

3.3 ANNAAWATA (error) NM3LELATEYTENBAREYT NG Rotary files
O (1) \d error
O (2) § error

3.4 anwiawana (error) Tintwiuuunle nnde 3.3 mev T8 error Trdnudatl)
O (1) 2enuaasnnifuliuseazyinw/guidy Apical constriction
O (2) i ledge 2enelifivanusnisnitu
O (3) ENaAALLLY

4. n3ld Rotary files Wud.....

AaResINuf 2

41 A .. wiit lunszensasssnnitugiheaess

4.2 mMaimNAaiin
o 1) Qﬂﬁ’fa\i (Brushing technique)
O (2) lignsiay (Pressure force)

4.3 ANNRAWATA (error) NM3ELATavTENEARRYTINTY Rotary files
O (1) lsifl error
O (2) § error

4.4 anwfiawana (error) Tiindudiununla nnde 4.3 meu T8 error dhudod)
O (1) genuaasnniluiiuseesyiey/galiy Apical constriction
O (2) \in ledge pensldfivanuenisndiuy
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4. midanzvidaya
N1TATUIUTUIAFAIDE N (Sample size

calculator)

'
v Ad o

NIRRT T FnEnannauntih wun
sepLauNIlY Rotary Files Bl ProTaper $ifn
AN 4593 + 10.074 Wit (15) §Idlale
Tusunsu nQuary Advisor Program version 6.01
AUIUTUIAFIBE LA ITINAY 34 (n=34) IU1A
shatmuinulaglda effect size szdiutunae
(Cohen’s d = 0.5) s¥aLtTuEAUMNETAWNIL 0.05
LAsAANMINAEDL (power) WU 80% &WsL
NINAFDULUY One-sample t- test LLazlﬁLﬁa
MEFNATNOUABBNNNNIWITE (drop out) 3pway
20 azlfunasagnefildlunudde s1uu 41 e

o va o

Felumaiidoisuaunsaldsnteldateiuou
43 1y

mavszifiunatayalasldlysunan SPss
version 26.0 TuMFIATILA

4.1 anudanielaluusnsinasesinilu
muuuuanaAnniea GAD-7 Taffiugium
csi'n,aﬁ'iﬂLLaxahuLﬁmmummgﬁu POIAZUUULAAY

NnnuuuTaenadania  Awenzianyinniaa

Tumaheumeeaiinzesaasesnii 1 wazAasy
0t 2 lnaavaspuntsuanuavaedayaining
naznuvovdayauUnfviali (Normality test) loeld
MMAaaL15ALada (Shapiro-Wilk) fwsudaya
MotNipNT 50 FBLN LAIININAAZLULDDY
apvAapvINNA N siSsufisulaeldaia
UWWSLoNLRafinea (Paired-Sample T test) 38
Fampadi (21l 159A & (Wilcoxon Signed Ranks
Test) MuANBULMINTTNBVDITDYA

4.2 3zpznafiFlumsaeee0IuLAaTARDY
U (2 Aapvn) IadAuietude 4.1 Tu
MIATNEININTENEIITaYa nnudaldadn
Wadszifiusspznaniildlunsveneaasenilud
1 uazAasIIINTUT 2 AUMINTENEVBITRYALTY
LAeiu
Wan15ANET (Results)

PNMIVITTUARAITINTIL (UIU 2 AaDNTIN
/manastag) Seldlwadnifalnmifoasiavsuse
\sosvastind@nmniiunumne 43 ey wudeyaiugu
fugavinaresorsadasfisanlunsinsaded
muwisiiufioanadasguufialuaassniiui 1
uaz 2 sonaaslumsned 1

a5l 1 doyarugiuzangudindre Tuunmuwa  waznsidiwdinialnnidessiionaude

1A5a9luARDIIINAUN 1 wazAassINHUf 2

Table 1: Demographic characteristics of the study population categorized by gender and the use

of rotary nickel-titanium files in the first and second root canals.

aavsniud 1

aandsIndlun 2

WA
B8 LT AL Fwnd (Govaz) AL IMUIUBapaz)
11 (25.6%) 32 (74.4%) Wuwith 3 (6.98%) Wuth -
Wunswiioe 8 (18.6%) Wunswiioe 9 (20.93%)
Wuny 32 (74.42%) Nuny 34 (79.07%)
43(100.0%) LY 43(100.0%) Rt 43(100.0%)
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Bunsveneaassnnitude lwdinialnndiog
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il 2 MENAINIATIINBUMTUINUINTDYR
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21
20
S 15
&
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= 10
= %
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0
ARDISINWUH#T

L
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(*) Statistically significant difference between the first and second canal (p < 0.05).

JUT 1 uwua W Box and Whisker Plot LaAANEEEIU ANGIEN LATAIRIENA

YBIAZHUBANNIANNIIIRIINUUULIELHY GAD-7 Tuiin@nsmiuauwndnaunissesaasssnilusini

1 uaz 2 Jisldlwdiniialnmifiaasiiovnyudeinio

Fig 1. Box and whisker plot illustrating the median, maximum, and minimum scores of student

anxiety (GAD-7) during the first and second root canal preparations using engine-driven

nickel-titanium rotary instruments.
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peHTEAUNNEDRA (p=.001)
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fi 1 fesisegusasaAzuul GAD-7 Whiu 8 3
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anavwadie 4 agflugrmianinassiuldoann
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onanadaslinuagud ifosanniinAnsynaud
ANNRIIALNIEAURDUMTINIUTY eaanndp
fusonumsaiiidunuedfinadousn seduanu
fazavraaiasiswiulasansiineudueny
AaBeIINily uanslugui 2
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aaavAilui 1 ANl 2
M (15-21) 3 AU(7%)
thunan (10-14) 10 AL(23%)

5 §4(15-21) 0 AU(0%)
uagan (0-4) 9 AU21%)

1atann (0-4) 23 AU(54%)

vae (5-9) 19 AU(44%)
1UNAN (10-14) 12 AL(28%)
liag (5-9) 10 AL(23%)

Ul 2 uansmwiuaziesazvasindnsmiuauwndlunsusziiumsdanivazesindnem
ﬁuﬂLLWﬂEﬂuﬂﬂiﬂﬂﬁﬂﬂﬂadiﬁﬂﬁuﬁ 1 uae 2 Lﬁﬂl‘fﬂ‘l’\lﬁﬁﬂLﬁﬂI‘VIWILﬁﬂuﬁﬁﬂﬂguﬁ?mﬂéﬂﬁ
Fig. 2 Frequency and percentage distribution of anxiety levels among undergraduate dental
students during the first and second root canal preparations using engine-driven

nickel-titanium rotary instruments.

naMFluMsTEuAasINAUA 1 way 2 FD9ARDYIINHULBULABINUNNTIATIZEANNAAN
mMenaaTREeunsuInuastoya Wldaddlums  Avadsnandivdu aifiuazmadiensidunany
JipTzAia ssusuaiildlunseensaa Tuguii 3

*p=.014
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45 &,
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2
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&
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5 s —
0
- -
ANBNSINN #1 ARBNSINN #2

(*) Statistically significant difference between the first and second canal (p < 0.05).

gﬂﬁ 3 WWUATW Box and Whisker Plot fifiAnnany (Agega, wi'w‘i'ﬁqm)
gasadfilFlunsrensaasssniu (wid) sasindnesviuauwndlunisaeneaasssnilud 1 waz 2
ialdlwdinAalmniflasiansyussiesas
Fig 3. Box and whisker plot illustrating the median, maximum, and minimum instrumentation
time (minutes) during the first and second root canal preparations by undergraduate dental

students using engine-driven nickel-titanium rotary instruments.
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