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Instruction for Authors

The Journal of the Dental Association of Thailand

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

» Categories of the Articles «

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

2. Case Reports: a clinically report of an update
or rare case or case series related to dental field which
has been carefully analyzed and criticized with scientific
observation.

3. Original Articles: a research report which has
never been published elsewhere and represent new
significant contributions, investigations or observations, with
appropriate experimental design and statistical analysis in
the filed of dentistry.

» Manuscript Submission «

The Journal of the Dental Association of Thailand
welcome submissions from the field of dentistry and related
dental science through only online submission. The manuscript
must be submitted via http://www.jdat .org. Registration by
corresponding author is once required for the article’s sub-
mission. We accept articles written in both English and Thai.
However, for Thai article, English abstract is required whereas
for English article, there is no need for Thai abstract submission.
The main manuscript should be submitted as .doc (word97-
2003). All figures, and tables should be submitted as sepa-
rated files (1 file for each figure or table). For the acceptable
file formats and resolution of image will be mentioned in
8. of manuscript preparation section.

» Scope of Article «

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

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

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

with 1.5 line spacing. Thai article must also provide English
abstract. All reference must be in English. For the article
written in Thai, please visit the Royal Institute of Thailand
(http://www.royin.go.th) for the assigned Thai medical
and technical terms. The original English words must be
put in the parenthesis mentioned at the first time.

3. Numbers of page must be placed on the top
right corner. The length of article should be 10-12 pages
including the maximum of 5 figures, 5 tables and 40
references for original articles. (The numbers of references
are not limited for review article).

4. Measurement units such as length, height,
weight, capacity etc. should be in metric units. Temperature
should be in degree Celsius. Pressure units should be
in mmHg. The hematologic measurement and clinical
chemistry should follow International System Units or SI.

5. Standard abbreviation must be used for
abbreviation and symbols. The abbreviation should not be
used in the title and abstract. Full words of the abbreviation
should be referred at the end of the first abbreviation in
the content except the standard measurement units.

6. Position of the teeth may use full proper name
such as maxillary right canine of symbols according to FDI
two-digit notation and write full name in the parenthesis
after the first mention such as tooth 31 (mandibular left
central incisor)

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

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

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

Editorial Staff of JDAT

The Dental Association of Thailand

71 Ladprao 95, Wangtonglang, Bangkok 10310, Thailand.
Email: jdateditor@thaidental.or.th Tel: +669-7007-0341
» Preparation of the Research Articles «

1. Title Page

The first page of the article should contain the
following information

- Category of the manuscript

- Article title

- Authors’ names and affiliated institutions

- Author’s details (name, mailing address, E-mail,
telephone and FAX number)

2. Abstract

The abstract must be typed in only paragraph.
Only English abstract is required for English article. Both
English and Thai abstract are required for Thai article
and put in separate pages. The abstract should contain title,
objectives, methods, results and conclusion continuously
without heading on each section. Do not refer any documents,
illustrations or tables in the abstract. The teeth must be
written by its proper name not by symbol. Do not use
English words in Thai abstract but translate or transliterate
it into Thai words and do not put the original words in the
parenthesis. English abstract must not exceed 300 words.
Key words (3-5 words) are written at the end of the abstract
in alphabetical order with comma (,) in-between.

3. Text

The text of the original articles should be organized
in section as follows

- Introduction: indicates reasons or importances
of the research, objectives, scope of the study. Introduction
should review new documents in order to show the correlation
of the contents in the article and original knowledge. It must
also clearly indicate the hypothesis.

- Materials and Methods: indicate details of
materials and methods used in the study for readers to be
able to repeat such as chemical product names, types of
experimental animals, details of patients including sources,
sex, age etc. It must also indicate name, type, specification,
and other information of materials for each method. For
a research report performed in human subjects, human
material samples, human participants and animal samples,
authors should indicate that the study was performed
according to the Experiment involving human or animal
subjects such as Declaration of Helsinki 2000, available at:
https.//www.wima.net/what-we-do/medical-ethics/declara-
tion-of-helsinki/doh-oct2000/, or has been approved by

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

- Results: Results are presentation of the discovery
of experiment or researches. It should be categorized and
related to the objectives of the articles. The results can be
presented in various forms such as words, tables, graphs of
illustrations etc. Avoid repeating the results both untables
and in paragraph =. Emphasize inly important issues.

- Discussion: The topics to be discussed include
the objectives of the study, advantages and disadvantages
of materials and methods. However, the important points
to be especially considered are the experimental results
compared directly with the concerned experimental studly.
It should indicate the new discovery and/or important issues
including the conclusion from the study. New suggestion
problems and informed in the discussion and indicate the
ways to make good use of the results.

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

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

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

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

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

- Authors

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

- Institutional authors

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

- No author

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

- Authors being writers

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

- Authors being both writer and editor

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

- Books with authors for each separate chapter

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

Sanders BJ, Handerson HZ, Avery DR. Pit and
fissure sealants; In: McDonald RE, Avery DR, editors.
Dentistry for the child and adolescent. 7th ed. St Louis:
Mosby; 2000. P. 373-83.

- Institutional authors

International Organization for Standardization.
ISO/TR 11405 Dental materials-Guidance on testing of
adhesion to tooth structure. Geneva: ISO; 1994.
Samples of references from academic conferences

- Conference proceedings

Kimura J, Shibasaki H, editors. R The Journal of
the Dental Association of Thailand (JDAT): (ISSN 2408-1434)
online open access and double-blind peer review journal
and also supported by the Dental Association of Thailand
advances in clinical neurophysiology. Proceeding of the
10th International Congress of EMG and Clinical Neuro
physiology; 1995 Oct 15-19; Kyoto, Japan. Amsterdam;
Elsevier; 1996.

- Conference paper

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

- Documents from scientific or technical reports

Fluoride and human health. WHO Monograph;
1970. Series no.59.
Samples of reference from thesis

Muandmingsuk A. The adhesion of a composite
resin to etched enamel of young and old teeth [disser-
tation]. Texas: The University of Texas, Dental Branch at
Houston; 1974.
Samples of reference from these articles are only
accepted in electronic format

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

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

- Online only article (without doi)

Abood S. Quality improvement initiative in nursing
homes: the ANA acts in an advisory role. Am J Nurs 2002,
102(6) [cited 2002 Aug 12] Available from: http://nursingworld.
org/AJN/2002/june/WaWatch.htmArticle
Samples of references from patents/petty patents

- Patent

Pagedas AC, inventor; Ancel Surgical R&D Inc,,
assignee. Flexible endoscopic grasping and cutting device
and positioning tool assembly. United States patent US
20020103498. 2002 Aug 1.

- Petty patent

Priprem A, inventor, Khon Kaen University.
Sunscreen gel and its manufacturing process. Thailand
petty patent TH1003001008. 2010 Sep 20.

» Preparation of the Review articles and Case reports «

Review articles and case reports should follow the
same format with separate pages for abstract, introduction,
discussion, conclusion, acknowledgement and references.
» The Editorial and Peer Review Process «

The submitted manuscript will be reviewed by
at least 2 qualified experts in the respective fields. In
general, this process takes around 4-8 weeks before the
author be noticed whether the submitted article is
accepted for publication, rejected, or subject to revision
before acceptance.

The author should realize the importance of
correct format manuscript, which would affect the duration
of the review process and the acceptance of the articles.
The Editorial office will not accept a submission i the
author has not supplied all parts of the manuscript as
outlined in this document.

» Copyright «

Upon acceptance, copyright of the manuscript
must be transferred to the Dental Association of Thailand.

PDF files of the articles are available at http://

www.jdat.org

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

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

» Updated January, 2024 «
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Impression Techniques in Partial Edentulism: Systematic Review

alyna Wuanna’, Ussind @swegnee™, 1395n1 Wedszang’
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thinudsngugesmusindsililumsinanuwiy Wevhnsiesigiedunu sansinulunguiiinanuuiulaenisiad
ANLLANANITBISEEMeTTMTINTiEL WU mnLuluresmadansiuiLuusnifeudeiesanuiniisaava (p=0.05)
dnlunguitarnuushilpensindndeauuauii wui aruudureamadanisfaiuuusniiendsEaaedniisauy
(p = 0.007) lngasy NamiﬁﬂmdaﬂmﬂﬁmmLLaJ'wummﬂﬁﬂﬂﬁﬁuﬁmm’mLﬁﬁlué’w%%éy’mﬁuﬁﬂdﬁ%a%ﬁa uay Jonavia
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dioanunsntandiesesieAunusmiuldunety

AEARY: NMITTUHLUUMEIBANAN, N1SRNLUUMIETERTTE, Auwy, 1Ny, annigliituunsdiu

Abstract

The aim of this systematic review was to compare the accuracy of implant impression techniques between
conventional technique and intraoral scanner in partial edentulism. Systematic search was conducted in PubMed,
Scopus, and Cochrane, from January 2000 to January 2024. Among the total of 4,544 publications, 14 were selected
according to inclusion and exclusion criteria. The sub-grouped meta-analysis was conducted following the accuracy

parameters; inter-implant distance deviation favoring conventional techniques (p = 0.05), three-dimensional deviation

Joensahakij et al., 2024 156



(trueness and precision) favoring digital techniques (p = 0.007). The results found that the numbers of studies were

comparable between the studies favoring conventional techniques and the studies favoring digital techniques.

However, technologies of intraoral scanner have been developed, resulting in improved accuracy of digital technique.

Implant impression with digital techniques tend to performed better accuracy compared to conventional techniques

in recent studies of partial edentulism. In case of two to three implants and inter-implant angulation under 20 degrees,

both conventional and digital implant impression could be performed. Further studies that perform standardized

methodologies both in laboratory and clinical condition are required to conduct meta-analysis.

Keywords: Conventional impression, Digital impression, Accuracy, Dental implant, Partial edentulism
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snifien (dental implant) iunislumadenves
WNUNISNBIEMSUNUTLRNSSUUSE AugiaRnuwu (fixed
dental prosthesis) ilevaunuiiuiigaydeluuinadumiondg
%mmﬁumiimszﬁwﬁuuimL'ﬁsm (implant prosthesis) 7if
AYSHIANLUUETIV (passive fit) serinsilulasuuaz N
WislhAneuddaveduniluseven sl
ainfunamnanAuusiu (accuracy) vosturitliifissme 2
FumeunsiuTiwuy (impression) 31NLE Lﬂu%y’umauﬁwﬁzy
Tunsaesnideusumisnifisnanaglugesndiotn
aSatuniusnssudseiivg msfaiuuusnidiesaninse
ldvannuanedsnis ldnesdu msuiwuusinifease
Agaadu (conventional impression) Wazisnavia (digital
impression) léun nslAesaununielutesuin (intraoral
scanner) Bsfimaznanlumstiuiedthouasiununne

wesaununglugosinn fesdusznou 3 @ ldun
nsdunw mavsznanadeya uasnmanudidfiuansna lng
wedlafldlunisadan W malinanumdey (triangulation
technique) #sldwdnnisiinilnga (Pythagoras) luniseuae
TYIENUATLNTENINIRG W Blseewiuay (Cerec omnicam,
Sirona, Bensheim, Germany) Judu wellarsulinea

(confocal technique) Fa31anmannnsTifasauraud
musERUATIENTIS MU udandeuutudunwanuda
wiu lowls (iTero, Align Technology Inc, USA) wag vseed
(TRIOS, 3Shape, Denmark) 1udu wazmadaweafivlanmseud
wyawas (active wavefront sampling) Fsiinnsadrsninlng
i%ﬂé’awﬁqﬁaLLasi:wg%’ULLaqsﬁwuLﬁmqﬂamammuma
Wy a1@lewed (Lava C.O.S., USA) Lay wngWﬁ%’u (True
Definition, 3M, USA) 1usiu®*

WS esannunewenyesIn (extraoral scanner)
feullumsduiinluiesu fiRms fanuuiugadeifioudu
w3asaununelutosUn lesmnasesaunumeuengasin
TS nnundosuazunumsuiinnnnd’ uiliaansodufindumis
sinfenannelugesiinlalaenss wagldansnsannmle vl
FoshutunoumsiuiuuuseRau uasiinnsavaudefinnain
(errors) Lﬂ%@qaLLﬂunwauaﬂﬁaaﬂwn%qgﬂﬁwmmumsé’wﬁq
dm3uanAdeluiesufiiinas (in vitro studies) ileiU3ouiiiey
ALUIUSEIIMSITILUUS N s ReaRuas AT
aununeglugeslin.t*°

£1989911 IS0 572.5-1:2003 AIURL1EVDIAIH UL
Usnausny Amgnies (trueness) iz AMAILTIE (precision)
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1ng ANYNADI vINeEa AuLug v adNSTnaLAs U
934 du ANALTiBs vanede AuansaluNsYelaL A
wluveINSRNTLUUTINWBNE3NTa TAlAa1n A1AILLANAS
YDITLHEUNITNINTINGTEN (inter-implant distance deviation)
warAnduauua i (three-dimensional deviation)' &
msAnwIUSsUWiBusEnI s LaulunSRUNLUUS NIEY
feiEauRuLasIsRaTa Tunsdflusnifleuien wuin s
aedisliflanuuandnsdueeadituddy dWosmndwaunin
fhunsefudunwaudfaneiesaununelugosdin
fisnulinn liAemsazauvesdoRanaintios Wolouiu
nsdidunnizldituunsdiu (partial edentulism) wazamzlsiu

)15,16

(edentulism AMsANYIUSUBUAMUBUUTUNSRLA

wuus1niey Tunsalnngldituuisdiuiaznig sy Salaid

Poazundaau Insnisnwirisnaduinnuwiuainnia

way FBRIvaTinuwiunnni®? et o fidmase
Ay a9zt S1usu sumis svezving wazusEnig
Fnvien szaulunsNLUL (abutment-level, implant-level)
siavauedesauny [Usunsulunsinanuudunazesniuy
Fuay gy
AINUMUIssNssueg S usEuUAEaty 13
WRsuifsumnuuslussrinamsfiaisuusnidion fedsnamy
wazishava dwlnalinainisasauiauuiuiinninis
Aavtalunsdinngldiluundiu wazisnavatenuuduiia
nivisRAulunsdinng 3t uhdesnnlutlagiu Sy
msEnuTiiiedosiunsieudiounnuudussninensium
LuUTNlsudeAisatunasisiava Wisunndy sluds
& o ed

LAS DIALNUT N TWAILIANLINTY HadWST LAa1adinnu

¥
A=t Ao

wWaguwUadld™”” Tunsfinuniifefiingussasdiiiefinw
AUV DIIDNTRUNLUUSINABUNE U TOTUTINFLLALS
nAglugoaln WS ugUsEmINan SN UUAIEIDA9LAL
adaa o A | = P
wazisavvalaemsoawnunelurealin Tunsalngl5ily
U19du Inensnuniulssanssuesadussuu Tnesiusiuns
AnwluiesUURns auuiigun1side Ao Anuusiuvesn1sium

A157099 1 uansaililunsivaudeya

Table 1 Search term in database

wuusnsie Tunsalnnagl5iuunediu mmenafuwarisaaa
Taifimnuunnsneiy

o/

89aUnIaluasIsns

9

nsanwdunmsmumuissanssuegadusyuuuay
MTUATILBANU (systematic review and meta-analysis) lag
finmsmuuamdrgmuiiledle (PICOY* 1aun 1 (P, Population)
fio nglEiluunsdndisosmsilanniiien T (, Intervention)
fio msfriuuunnifienseisaavialaenslfiesosaunuaely
83U § (C, Comparison) i nsfaiuusniiendeTasaiy
wag e (O, Outcome) AB AINLUUTBINTRUNLUUTIALTIBL

#9197 1 uanadildlumsiududoyanngutoya
NuLuA (PubMed) anela (Scopus) az ApATIU(Cochrane) Fau
UNFIA WA, 2543 fs UNTIAN WA, 2567 HinsTIuTIndeya
L“ﬁ’ﬂgﬂﬂil,mimwuﬂﬁm (Endnote 20, Clarivate Analytics,
Philadelphia) uazvhnsAmdennsinuiiiisadesain wde
unfnge wazunAMUTILn AnasinNSAREENUNAINY
(inclusion and exclusion criteria) ﬁQLLamﬂumiNﬁ 2 lng
$1999M13 LNaUaiNSI1BuYesitensloleadule (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) Checklist guideline)®* Sansevilnggide 2 viu way
finsussyuitemndoat nsesdleiidlumsusudiumnuide
Taun ﬁagLaaLaLaa—% (Quality Assessment of Diagnostic
Accuracy Studies-Comparative (QUADAS-C) tool)** Tl
msUiuasumaniludiiviluazaoaiietunussgndld
fumsised

m'ﬁﬁﬂmﬁshumm%miﬁmLaaﬂaxgﬂﬂﬂmﬂsaﬁu
AEAUANS (heterogeneity) waghuangun1sAnwilums
SnszieRuu iisannzause nslnzieAuulag
MSMLUILNTUIINULLLEDS (Review Manager, version 5.4,
The Cochrane Collaboration) LLaBLLamNamiﬁﬂw%@wLNuQﬁ
#ldl (forest plot) Tiszduiladndey 0.05

mnldlunisaudu

(((Gaw, edentulous, partially[MeSH Terms]) OR (dental implants[MeSH Terms])) OR (dental prosthesis,

implant supported[MeSH Terms])) AND (dental impression technique[MeSH Terms])) OR (digital impression)) OR

(digital scan)) OR (intraoral scanner)) AND (conventional impression)) OR (open-tray impression)) OR (close-tray

impression)) OR (transfer impression)) OR (pick-up impression)) AND (impression accuracy)) OR (impression
trueness)) OR (impression precision)) AND ((“2000/01/01”[Date - Publication] : “2024/01/31”[ Date — Publication]))
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A5 1 uansdilylunsauaudeya (se)

Table 1 Search term in database (cont.)

s1utaya
@9 Y

mnldlunisaudu

anala ALL(jaw, edentulous, partially) OR ALL(dental implants) OR ALL(dental prosthesis, implant supported) AND
ABATIY ALL(dental impression technique) OR ALL(digital impression) OR ALL(digital scan) OR ALL(intraoral scanner)

AND ALL(conventional impression) OR ALL(open-tray impression) OR ALL(close-tray impression) OR ALL(transfer

impression) OR ALL(pick-up impression) AND ALL(impression accuracy) OR ALL(impression trueness) OR ALL

(impression precision) AND PUBYEAR AFT 1999

AITNI 2 INNTINITARENUNA I

Table 2 Inclusion and exclusion criteria

WNaginTSAREN

neuginIsANaan

- nseenuuunNY Wu medeluiesufifinig wie
MTITBWLUTBULTIBU (comparative study)

- amgliluuidndidenisldsniiion

- fmsfuiuuunndleudeissaiy Tnameiadn wie Ua
a1aun (open-tray or close-tray) Mg tanfiuriuuunedlaila
Taonimu (polyvinyl siloxane) wse wedsines (polyether)
30 Yunarawes (plaster)

adaa

- finsfuisuunnidieusaeisiava Tneldedesaununielugesiin

- Brsfeeruudulunduiifsiuuuieiiaaiu Taethiundonn
SasnaipsesiieTnaulif wie thunaunumewnsosawnunIauen
Jasunuazadididnlusunsudase

- Bastamnuusiilunguiifaniuuuieisadva Tasihingilden
msaunudlsunsBiaey vie ndstundesenuninge
winsdlotnanuin

- MSTAANNLNUTDINISALIILUY $18 AIAULANAYDITE UL

sienifien e Andesuuauda

nseanwuuMTIve Wy s1eaunsivensadin (clinical
report) %39 NMINUNIUITIUNTTY (literature review)
Angldiluusdndideanslannifioudifen
finsfamiuuunnifiondeisaaiy e Tanfuiuuudaiun
(alginate) vi50 woaalva (polysulfide)
Fundeiildnnisiuiuuuieisafugninluaunudoe
i3osaununglugesun

v o

- lufinguiiurinuuniflendiedsauiy wie I5Adara

TunswSeuisuanuudy
naansveensIdeldinisinanuisluvesnsissinuusiniiey

NANTISANEN

HANSANYTINUTVLR 4,504 B9 shuinasst
M3fmden 14 3o Ined1edemuununin fensleoadue
20207 (3Ui1 1) uaznansUsziumATeEnBsan Agiod
1010a-3 uanslumsed 3 wud finsfine 2 Ses fieundes
sionnsilenfigs (high risk of bias) lughuil 1 ua 4 1asan
finguinegnsursdruiiviinisveass lallsiuniasgsina
nmsdemevaslildildann saunuLasAISRLRLUY
R I

MNMSANTRIUNSAREDNT LA 14 Fos Ay
MsuRBUfiUANULILYRIN ST N Ld e TRe Y
war35aava Tunsdinmzldiluunsdiu wuin nsinen 6 Ses

I a

TAranNSRUNLUUMEITAUALTIANULIULINNINIT AR

P '

AMSANET 5 589 TNANISRUNLUUAILITAINATIALL

12,32-35

1NNINITALAL WAENISAN®YI 3 (589 INav9aeads bl

AMILANANAUaElTEdAgYy
Snuasiaznaaniveansinuiiniunisdaiden
wanslus$a?l 4 wamuusiulussnad 4 C > D et pny
waluwesnsuiuuuse SRy unnin3sasa Taefien
AUANANTBITEIIsEINISINTiow e Andeauuanudii
YISV IR TouniTisaavia Cl ~ Dl waneds
AALLYBINSLLUUS TRy TndiAsaiuisnara
Tnefimanuuansaesssezmesnesnifion wie Adeauy
Al IndlReeiuiian s was DI > Clvneds Anuusivues
mMsfuiLUUREARR A 1NN Tnemanuunnsis
YaeszEzesEInenion vie Andeauuaudd veenns

o %

RURLUUAEITAINE UosNINIoNILAL
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A5 3 HaNITUHTUANINTTEE198990 Adgkonialoa-T
Table 3 Risk of bias assessment according to QUADAS-C

. anadesdanisiiond Hofiatasmsteduly pnandesdanisiiond
nsAnEn nas (AnglafiaLed-2) (AngLafiaLed-2) (Aayofitared-g)
NAgdY - ) . ‘ - -
A la 215 e i o 213 A To o35 1wy
Lin et al.,, [1] - + + - + + +
30 - + + -
2015 [2] + + + + + + +
Ajioka et al., (1] + + + + + + +
+ + + +
2016 [2] + + + + + + +
Basaki et al., [1] + + + + + + +
31 + + + +
2017 [2] + + + + + + +
Chew et al, [1] + + + + + + +
28 + + + +
2017 [2] + + + + + + +
Chia et al., [1] + + + + + + +
29 + + + +
2017 [2] + + + + + + +
Alshawaf et al., [1] + + + + + + +
27 + + + +
2018 [2] + + + + + + +
Marghalani et al,, [1] + + + + + + +
12 + + + +
2018 [2] + + + + + + +
Roig et al,, [1] + + + + + + +
35 - + + -
2020 2] - + + - + + +
Abduo et al,, [1] + + + + + + +
32 + + + +
2021 [2] + + + + + + +
Mathey et al., [1] + + + + + + +
34 + + + +
2021 [2] + + + + + + +
Abou-Ayash et al,, [1] + + + + + + +
33 + + + +
2022 [2] + + + + + + +
Alpkilic et al., [1] + + + + + + +
36 + + + +
2022 [2] + + + + + + +
Onoral et al., [1] + + + + + + +
37 + + + +
2022 [2] + + + + + + +
Tan et al,, [1] + + + + + + +
22 + + + +
2023 [2] + + + + + + +

ele: 1oa: nT5iEeNNguF9E (S: Sample Selection) lo: n13maaeuawil (I Index Test) 875: 4791597461984 (R: Reference Standard) tow: n75a e s8]
(F: Flow and Timing) [1]: msAuviuvyume35auau [2]: n1sAunkuuaIe 50998 + ATMIEENE - ATMEENEY uay ? Auaeslitaoy
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Figure 1 PRISMA 2020 flow diagram
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AMLAIUFA LAASIUAITIN 5

Digital Conventional Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Alloka 2016 645 19 10 225 12.4 10 22.5% 2.51[1.27, 3.74] 201& —
Basakl 2017 108 93 10 58 32 10 27.5% 0.70 [-0.21, 1.61] 2017 N
Abduo 2021 42.8 2B.2 10 366 25 10 27.09% 0.22 [-0.66, 1.10] 2021 e
Tan 2023 23.9 161 5 168 14.1 5 22.1% 0.42 [-).84, 1.69] 2023 [ e —
Total (95% CI) 35 35 100.0% 0.91 [-0.02, 1.85] |eeEi -
Heterogenehy: Tau® = 0.61; ChE = 0.40, df = 3 (P = 0.02); F = GBX _54 -Ii ) i j‘

Test for overall effect: Z = 1.92 (P = (.05}
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Digital Conventional
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Figure 2 Forest plot of inter-implant distance deviation in case of parallel implants
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Digital Conventional Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Basakl 2017 123 100 10 53 2B 10 39.5% 0.91 [-0.02, 1.84] 2017 _l.—_I—
Abduo 2021 721 36 10 59.1 &66.3 10 42.6% 0.23 [-0.65, 1.11] 2021
Tan 2023 5.5 33.3 5 15.6 199 5 17.9% 1.64 [0.10, 3.18] 2023 —
Total (95% CI) 25 25 100.0% 0.75 [0.05, 1.46] -
Heterogenehty: Tauw® = 0.10; ChE = 2.71, df = 2 (P = 0.26); F = 26X Th 5 ) 3 P}

Test for overall effect: Z = 2.00 (P = (.04}
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Figure 3 Forest plot of inter-implant distance deviation in case of angulated implants (15-20 degrees)

Digital Conventional Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Mathey 2020 106 10.1& 1) 187.9 52.05 10 45.6X% -2.09[-3.23, -0.96] 2020 ——
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Test for overall effect Z = 2.72 (P = 0.007)
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Figure 4 Forest plot of three-dimensional deviation (Trueness)

Digital Conventional
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Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
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Total (95% CI) 20 20 100.0% =-0.91[-1.57, -0.25] L
Heterogenehty: Tau® = 0.00; ChE = (.91, df = 1 (P = 0.34); F = 0X T 3 ) 3 p]

Test for overall effect: Z = 2.60 (P = 0.007)
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Figure 5 Forest plot of three-dimensional deviation (Precision)

12,27,30,31,33,34,36,37 ﬁ Lﬂi&ﬂ’}i

finsAnwsuiu 8 3aq
Anwlunsaifidunyituunsensuing (Distal-extension
partial edentulism) %nﬁmag‘iumw&éazﬁu 1uaz 2 (Kennedy
class | and 1) @UA159MUNLAY 3. LBAIA \AULUA (Dr.

Edward Kennedy) 1u@ 1925% annisanelunsdifidu

71591991 5 TeTiamanan19sA N
Table 5 Factors affecting the heterogeneity

Digital Conventional

A ISHUU9EINALTING 11U 8 1589 WU NSANW 3 504
Tnan sRuNwUUIINABLMEITAUAY TAUwULINAN

8720 Asfinwn 3 5a4 TANaNSRUNLUUSINTAEUA 8

fava AANULLULINAINIBANANY ™ Lagn1sAnen 2
1594 Tinavsaasislidmnuuansnsiuegnsiidudfg

A1SANEN Uadeiidenananiizadunng

Lin et al,, 2015*

fnsinenusiv eeldsnieusausnidudunisdnsdslunisdewiuiuseninuvdenaaoiwasdunas

81989 MNUUTAAANNUANASTETIIIANINABIIN BN IidsULLUUVHO TR0 IEeY Fananlle

TWANAIIINNTANEIDU NINTINTLLUNTENINS N UEDIRIVULARTUUUINIABY LAITNUIATLIN

W UEUAIAMULANAINTEMINSINTABY SEINSTUNAENARDILALTUNEDD19D4

Chew et al.,, 2017%,
Chia et al., 2017%

Alshawaf et al., 2018

TInslEFunLe9N98 v TUN LR NITULTUNED BTN e YNasEnINesInWiguLaasiL A uAUA WIS
91989 watilaaumanegaInlun1sAnwduY

Andeavuiildlifinmsuassanduanugndowaraudios Suansrsannisnwdu

Joensahakij et al.,, 2024 164



@151971 5 Tadeiiaamanen1IzAIIsg (7o)
Table 5 Factors affecting the heterogeneity (cont.)
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Abstract

This study aimed to investigate and compare the proportions of dental care over the past six years, encompassing
periods both before and during the COVID-19 pandemic. A retrospective study was conducted by selecting new dental
patients of Chulalongkorn Dental Hospital who were presented between 2017 and 2022. A data collection form was
designed as a standard guideline for information gathering including demographic data, clinical examination findings,
and details of dental management. Four data collectors were assigned to gather information from the digital data
system under specific instructions. The collected data was initially cleansed and subsequently analyzed using SPSS
29.0. The study recruited a total of 1,359 medical records. There were no significant differences in the proportions
of sex, age, address, remaining teeth, underlying diseases, or drug allergies between patients who presented before
(G1) and during (G2) the COVID-19 pandemic. G2 exhibited a higher prevalence of oral dysfunctional problems than
G1 and underwent more extensive investigation using single-technique radiographs. The top two provisional modified
ICD-10 diagnoses were impacted teeth and pulp disease, with no significant difference between G1 and G2.
The COVID-19 pandemic resulted in a decrease in the correspondence between provisional and final diagnoses
(p=0.011). The most common dental procedures performed included surgical removal, extraction, filling, and root
canal treatment. In conclusion, the COVID-19 pandemic impacted some variables related to clinical examination,

radiographic intervention, provisional and final diagnoses, and their management.
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Introduction

The COVID-19 pandemic has significantly impacted or isolating oneself from high-risk areas.' Additionally, a

various facets of individuals' lives globally. One aspect majority of individuals have altered their daily routines
of preventing the COVID-19 infection involves minimizing and reduced their activities compared to pre-COVID-19
potential exposure through practices such as social distancing times.” These effects influenced people to consider their
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safety from infection before going outside. In the dental
field, patients who are apprehensive about their dental
issues may modify their behavior, particularly in their
approach to seeking dental treatment.’

The effects of the pandemic have extended
to dentistry and related issues. For instance, there has
been a notable decline in the number of dental patients
which can be attributed to the pandemic.”” Especially
during the lockdown period, dental patients’ visits to the
dentist were reduced due to appointment cancellations
and treatment discontinuations.® In addition, the amount
of money spent on dental services during the first four
months of the COVID-19 pandemic was reduced.” Because
dental patients suffered a drop in income after the COVID-19
outbreak, they refused to visit dentists to treat their
toothaches.’ Consequently, the COVID-19 pandemic has
had a negative impact on the number of dental patients.

Furthermore, while the Oral and Maxillofacial
Surgery Clinic tended to treat patients most frequently®,
numerous dental care centers completely stopped
performing orthognathic and temporomandibular joint
surgery. However, they continued to carry out minor oral
surgeries, emergency procedures, and oncological
operations.® For orthodontics, patients faced the most
pronounced disruptions in services due to government-
ordered shutdowns, heightened fear, and increased
concerns regarding cross-infection.” During the lockdown,
the occlusion of patients slightly regressed and some
relapsed to a previous stage of treatment.'® Additionally,
patients with fixed orthodontic appliances had problems
e.g., deboned brackets, poking wire, and ulcers.! However,
these studies evaluated the effects of the COVID-19
pandemic during the initial stages of the outbreak and
focused on the narrow field of different dental specialties,
not all patients in dental hospitals.

A previous study reported a reduction in the
number of patients who visited dental clinics and associated
factors.”® However, there was insufficient evidence to
demonstrate the changes of patients and dentists affected
by the COVID-19 pandemic. Furthermore, in Thailand,

there is a lack of data on dental management in a dental

hospital with a tertiary level of healthcare and a lack
of reports about the long-term consequences of the
pandemic, such as a comparative study for explaining
the COVID-19 impacts on dental schools. Therefore, the
purpose of this study was to examine and compare the
retrospective dental treatment data from new patients
across groups before and during the COVID-19 pandemic
that affected clinical examination, radiographic intervention,
provisional and final diagnoses, and dental management.
The null hypothesis was that there was no difference in
dental care delivery before the onset of the COVID-19

pandemic compared to during the pandemic period.

Materials and Methods

Study Design

This retrospective study was designed to investigate
the stored medical records of dental patients at Chulalongkorn
Dental Hospital. This study was approved by the Human
Research Ethics Committee of the Faculty of Dentistry,
Chulalongkorn University, Bangkok, Thailand (study code:
HREC-DCU 2022-56) before the retrospective study procedures
were performed. All medical records housed within the
digital data system underwent supervision by the Dean
of the Faculty of Dentistry, Chulalongkorn University. The
Dean had the authority to oversee all aspects of the
research process, including activities conducted before,
during, and after data collection.
Samples

This study used a technique that disclosed and
gathered handwritten medical information stored in the
digital data system. All medical records represented the
population for this study. The samples were medical
records of new patients who came to Chulalongkorn Dental
Hospital between 2017 and 2022. Upon their initial visit,
these patients registered at the dental hospital, providing
essential demographic data, and were provisionally examined
by dental students and dentists. Most patients received
appropriate treatment or management tailored to their
specific dental concerns. Consequently, all patient history
and profiles were recorded and sorted by hospital number

(HN) related to the year the patients initially visited.
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The HNs of the target population were allocated
to two groups:

(1) Group 1 (Before the COVID-19 pandemic): New
patients were registered between January 1, 2017 to
December 31, 2019. (Total 3 years = 59,422 patients;
20,576 patients in 2017, 19,973 patients in 2018, and
18,873 patients in 2019)

(2) Group 2 (During the COVID-19 pandemic): New
patients were registered between January 1, 2020 to
December 31, 2022. (Total 3 years = 40,419 patients;
14,604 patients in 2020, 9,516 patients in 2021, and
16,299 patients in 2022)

Due to the separation of the two study groups,
the sample size calculation was also defined into two
groups. The sample size was estimated using a G*Power
v.3.1 program on the exact test family and the statistical
test of proportions for two independent groups. The
parameters that were inputted into the program were as
follows; 1) the expected proportion of group 1 was 0.6,
2) the expected proportion of group 2 was 0.5, 3) the
significant level was 0.05, and 4) the power was 0.95.
Thus, the calculated sample size was at least 662 medical
records per group. The inclusion criteria were new patients
who came to the dental hospital between 2017 and 2022.
The exclusion criteria were 1) the medical records with
missing data related to this study, or 2) illegible handwriting.
Data Collection Form

This retrospective study utilized planned
guidelines as its research instrument. These guidelines
comprised all question items listed in the data collection
form. The form was structured into three distinct parts,
each corresponding to specific information gleaned
from the medical records: demographic details, clinical
examination findings, and management aspects.

Part 1: HN, date of registration, sex (female,
male), age, age group (child, young, adult, senior), marital
status (single, married, widowed, divorced, unspecified),
and address (Bangkok, others)

Part 2: Chief complaints (orofacial pain, oral
dysfunctional problem, esthetic concern, others), present

illness (no pain, acute pain, chronic pain, unclassified pain),

underlying disease (no disease, one disease, two diseases,
more than two diseases, don’t know), drug allergy (no,
yes, don’t know), number of remaining teeth, number of
radiographic requests, radiographic techniques (periapical,
bitewing, panoramic, submentovertex, transcranial lateral
cephalometric, reverse Towne, and cone-beam computed
tomography) and provisional diagnoses (International
Classification of Diseases, Tenth Revision, Thai Modification
(ICD-10, TM).

Part 3: Management status (received, not yet
received), treatment clinics, and dental procedures.

The first version of the paper-based data collection
form was used to gather pilot data consisting of sixty
randomized medical records. Subsequently, this form
was evaluated and revised by the authors, resulting in
the development of the final version of the standard
form for data collection. To ensure its reliability, the final
version of the data collection form underwent testing
for both inter-rater and intra-rater reliability across two
different time points during the pilot data gathering phase,
with a one-month interval between assessments. The
results indicated nearly perfect agreement for test-retest
reliability (intraclass correlation coefficient (ICC) = 0.983)
and excellent agreement for inter-rater reliability (Cohen’s
Kappa = 0.986). Subsequently, the items from the standard
form were transitioned from the printed paper to an online
digital platform, specifically Google Forms.
Information Gathering

The data collection process comprised three
distinct steps. Firstly, after the sample size determination,
HNs were randomly generated by an online program using
the Number Generator."” These HNs were subsequently
organized in ascending order based on the generated
numbers and printed as paper-based instructions for the
data collectors. If medical records were excluded from
the study due to the exclusion criteria, other HNs were
generated and used instead. Secondly, after the pilot study
and having the final version of the data collection form,
four examiners were assigned as data collectors. These
examiners were provided with instructions detailing how

to access medical records within the digital data system
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and how to accurately record and submit information
using Google Forms. The data collectors completely
clarified any doubt if they had any confusing questions.
Lastly, the data collectors proceeded to gather information
exclusively from partially disclosed documents relevant
to the study objective, spanning the period from January
to May 2023. Each piece of information was collected
individually and stored in a digital format to facilitate
subsequent statistical analysis.
Statistical Analysis

The software analyzed the collected data using
the statistical software (IBM SPSS Statistics for Windows,
Version 29.0, IBM Corp., Armonk, New York, USA). Descriptive
statistics comprised mean, standard deviation (SD), frequency
(N), and percentage (%). Comparative statistics comprise
proportion and mean differences. The proportion differences

were analyzed by the Chi-square test and the compare

column proportions test. In addition, the mean differences
were initially evaluated for normality using the Kolmogorov-
mirnov test. Then, in the case of non-normal distribution,
the data were analyzed by the Mann-Whitney U test. If
data had normality, it was analyzed by an independent

t-test. All analyses were considered at a p-value of 0.05.

As illustrated in Table 1, the study comprised
1,359 medical records. The ratio of women to men was
approximately 2:1. The average age of the patients was
around 40 years old, respectively. The majority of patients
were single and resided in Bangkok, the capital of Thailand.
Patients who sought treatment before the COVID-19
pandemic did not exhibit significant differences from those
during the pandemic in terms of sex, age, age group, or

address, except for marital status.

Table 1 Demographic data of 1,359 medical records from new patients seeking dental treatment at Chulalongkorn Dental Hospital [N (%)]

Before Pandemic During Pandemic

Variables p-value
[N=683] [N=676]

Sex’ Fermale 447 (65.4%) 424 (62.7%) 0.295
Male 236 (34.6%) 252 (37.3%)

Ageb, year Mean+SD 41.9+18.2 42.4+18.4 0.486
[95% (1] [40.5-43.2] [41.1-43.8]

Age group® Child (0-15 years) 10 (1.5%) 10 (1.5%) 0.951
Young (16-30 years) 245 (35.9%) 244 (36.1%)
Adult (31-60 years) 283 (41.4%) 271 (40.1%)
Senior (>60 years) 145 (21.2%) 151 (22.3%)

Marital status® Single 407 (59.6%) 428 (63.3%) 0.006*
Married 191 (28.0%) 179 (26.5%)
Widowed 4 (5.0%) 44 (6.5%)
Divorced 9 (4.2%) 20 (3.0%)
Unspecified 2 (3.2%) 5 (0.7%)

Address® Bangkok 483 (70.7%) 493 (72.9%) 0.365
Others 200 (29.3%) 183 (27.1%)

? = Chi-square test, ° = Mann-Whitney U test for non-normal distribution, ©° = statistical significance from the compare column proportions

test, * = statistical significance (p-value<0.05)

Based on the clinical examination data presented
in Table 2, over half of the new patients had orofacial
pain problems that caused them to see dentists. These
were acute forms that had been present for less than

three months. However, patients who came during the

COVID-19 pandemic reported their issues as having higher
oral dysfunction than before the COVID-19 pandemic.
Most patients had no underlying conditions and no
medication allergies. Intraoral examination indicated

that patients had an average of 25 remaining teeth.
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Table 2 Clinical examination data at the first visit comparing patients who came before the COVID-19 pandemic to those during

the COVID-19 pandemic [N (%)]

Before Pandemic During Pandemic

Variables p-value
[N=683] [N=676]

Chief complaint® Orofacial pain 385 (56.4%) 385 (57.0%) 0.008*
Oral dysfunctional problems 122 (17.8%)" 159 (23.5%)"
Esthetic concern 3 (6.3%) 27 (4.0%)
Others 133 (19.5%) 105 (15.5%)

Present illness® No pain 298 (43.6%) 291 (43.1%) 0.366
Acute pain 247 (36.2%) 240 (35.5%)
Chronic pain 115 (16.8%) 109 (16.1%)
Unclassified pain 3(3.4%) 36 (5.3%)

Underlying disease® 0 disease 397 (58.1%) 403 (59.6%) 0.802
1 disease 173 (25.4%) 174 (25.7%)
2 diseases 69 (10.1%) 55 (8.2%)
>2 diseases 22 (3.2%) 23 (3.4%)
Don’t know 22 (3.2%) 21 (3.1%)

Drug allergy® No 579 (84.8%) 592 (87.6%) 0.066
Yes 86 (12.6%) 77 (11.4%)
Don’t know 8 (2.6%)° 7 (1.0%)°

Remaining teeth® Mean+SD 25.1+7.0 25.1+7.8 0.888
[95% (I [24.5-25.6] [24.5-25.7]

= Chi-square test, ° = independent t-test, “? = statistical significance from the compare column proportions test, * = statistical significance

(p-value<0.05)

The radiographic examinations presented in
Table 3 revealed that approximately 90% of new patients
received a prescription for radiographs related to their
chief complaints. Patients who arrived before the COVID-19
pandemic were prescribed two or three x-ray techniques,

which were significantly higher than during the COVID-19

pandemic, while the request for one technique was
significantly higher during the COVID-19 pandemic than
in normal situations. The top three radiographs used
as a diagnostic tool on the first visit were panoramic,

periapical, and bitewing techniques.

Table 3 Radiographic investigations requested by dentists at the first-visit clinical examination

Radiographic Investigation Before Pandemic During Pandemic p-value
Radiographic Requests [N (%)]° [N=683] [N=676]
No investigation requests 63 (9.2%) 53 (7.8%) <0.001*
Investigation requests 620 (90.8%) 623 (92.2%)

Request 1 technique 234 (34.3%)" 308 (45.6%)°

Request 2 techniques 294 (43.0%)° 255 (37.7%)"

Request 3 techniques

92 (13.5%)"

60 (8.9%)°

Techniques [N of requests (%)]*

[N=620]

[N=623]

Panoramic Radiograph 420 (67.7%) 402 (64.5%) 0.199
Periapical Radiograph 341 (55.0%) 320 (51.4%)

Bitewing Radiograph 332 (53.5%) 271 (43.4%)

Cone-beam Computed Tomography 1(0.1%) 2(0.3%)

Submentovertex Radiograph 0 (0.0%) 3(0.5%)

Transcranial Radiograph 2(0.3%) 0 (0.0%)

Lateral Cephalometric Radiograph 1(0.1%) 0 (0.0%)

Reverse Towne 1 (0.1%) 0 (0.0%)

? = Chi-square test, > = statistical significance from the compare column proportions test, * = statistical significance (p-value<0.05)
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Table 4 revealed that the three most common
provisional diagnoses were impacted teeth, pulp
diseases, and loss of teeth. Most of the provisional diagnoses
were not impacted by the COVID-19 situation, except for
unsatisfactory restorations and gingivitis. Approximately

609% of new patients who had already received provisional

diagnoses subsequently received final diagnoses from
dental specialists, while others did not. The match between
the provisional and final diagnoses exceeded 80%;
however, this percentage was significantly lower due to
the impact of the COVID-19 pandemic (p=0.011).

Table 4 Provisional modified ICD-10 diagnoses, final diagnosis status, and correspondence of provisional and final diagnoses between

patient groups arriving before and during the COVID-19 pandemic [N (%)]

Diagnoses Before Pandemic During Pandemic p-value
Provisional Modified ICD-10 Diagnoses® [N=683] [N=676]
Impacted teeth 123 (18.0%) 134 (19.8%) 0.172
Pulp diseases 104 (15.2%) 88 (13.0%)
Loss of teeth 88 (12.9%) 104 (15.4%)
Dental caries 56 (8.2%) 58 (8.6%)
Unsatisfactory restoration 46 (6.7%)° 66 (9.8%)"
Apical periodontitis 54 (7.9%) 47 (7.0%)
Periodontitis 44 (6.4%) 39 (5.8%)
Malocclusion 32 (4.7%) 24 (3.6%)
Tooth hypersensitivity 21 (3.1%) 28 (4.1%)
Temporomandibular disorders 19 (2.8%) 25 (3.7%)
Gingivitis 28 (4.1%)" 14 (2.1%)°
Tooth wear 25 (3.7%) 13 (1.9%)
Diseases of lip and oral mucosa 7 (1.0%) 11 (1.6%)
Diseases of jaws 8 (1.2%) 3 (0.4%)
Retained dental root 6 (0.9%) 5(0.7%)
Dentofacial anomalies 4 (0.6%) 7(1.0%)
Disorders of gingiva and alveolar ridge 5(0.7%) 3(0.4%)
Cysts of jaws 4(0.6%) 3 (0.4%)
Tooth development disorders 3 (0.4%) 2(0.3%)
Diseases of tongue 3 (0.4%) 1(0.1%)
Disease of salivary glands 3(0.4%) 1 (0.1%)
Final Diagnosis Status® [N=683] [N=676]
Received final diagnoses 419 (61.3%) 398 (58.9%) 0.352
Not yet received final diagnoses 264 (38.7%) 278 (41.1%)
Correspondence of Provisional and Final Diagnoses® [N=419] [N=398]
Matched diagnoses 363 (86.6%)" 322 (80.9%) 0.011*
Unmatched diagnoses 56 (13.4%)" 76 (19.1%)"
Due to different dentists 14 (3.4%) 24 (6.0%)
Due to disease progression 23 (5.5%) 16 (4.0%)
Due to other reasons 19 (4.5%)° 36 (9.1%)°

“ = Chi-square test, " = statistical significance from the compare column proportions test, * = statistical significance (p-value<0.05)

According to Table 5, approximately 60% of the
chief complaints reported on the first visit were managed

through dental treatment. More of the first group of patients

completed treatment than the second group, whereas the
first group was in the process of management less than

the second group. Considering the patients who had not
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yet received management, most patients canceled the
queue and treatment provided by dentists (16.0%) in a
normal situation. While, during the COVID-19 pandemic,
most patients were waiting in the queue (23.2%). Surgical
removal and simple extraction were the most common

treatments. The COVID-19 pandemic did not affect dental

procedures, except for root canal treatment and opening
and drainage. Patients arriving during the COVID-19 pandemic
received significantly more root canal treatments compared
with those before the COVID-19 pandemic, while opening

and drainage were significantly lower.

Table 5 Management status and clinic for chief complaints reported at the first visit

Chief Complaint’s Management Before Pandemic During Pandemic p-value
Management Status® [N=683] [N=676]
Received management 419 (61.3%) 398 (58.9%) <0.001*
Completely managed 405 (59.3%)" 353 (52.2%)"
Undergoing managed 14 (2.0%)° a5 (6.7%)"
Not yet received management 264 (38.7%) 278 (41.1%)
Waiting queue 76 (11.1%)° 157 (23.2%)
Canceled 109 (16.0%)° 31 (4.6%)°
Changed hospitals 23 (3.4%)° 7 (1.0%)
Other reasons 56 (8.2%)° 83 (12.3%)
Dental Procedures by Dental Students and Dentists® [N=419] [N=398]
Surgical removal 91 (21.7%) 103 (25.0%) 0.009*
Simple extraction 78 (18.6%) 60 (15.1%)
Filling 49 (11.7%) 2 (10.6%)
Root canal treatment 24 (5.7%)° 2 (13.1%)°
Removable prosthesis 41 (9.8%) 3(8.3%)
Scaling and root planing 24 (5.7%) 4 (6.0%)
Remove deep caries 5 (6.0%) 1(5.3%)
Occlusal splint 14 (3.3%) 14 (3.5%)
Opening and drainage 22 (5.3%)" 5(1.3%)
Minor and major surgery 12 (2.9%) 7(1.8%)
Fixed prosthesis 9 (2.2%) 8 (2.0%)
Physical therapy 6 (1.4%) 9 (2.3%)
Orthodontic treatment 7 (1.7%) 2(0.5%)
Drugs 5(1.2%) 4 (1.0%)
Biopsy 3(0.7%) 4 (1.0%)
Implant 3(0.7%) 4 (1.0%)
Occlusal adjustment 1(0.2%) 4 (1.0%)
Periodontal surgery 3(0.7%) 0 (0.0%)
Other 1 (0.2%) 2 (0.5%)
Incision and drainage 1 (0.2%) 0 (0.0%)

= Chi-square test, * = statistical significance from the compare column proportions test, * = statistical significance (p-value<0.05)

Discussion

The COVID-19 pandemic was a devastating
global problem in daily life and the dental field.”” The

present study found that the pandemic influenced dental

patients” behavior in pursuing dental treatment and the
dentists’ management of their cases. Certain variables

including patients' chief complaints, radiographic requests,
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correspondence between provisional and final diagnoses,
management status, and dental procedures performed
by dental students and dentists, were affected by the
pandemic, as evidenced by statistical differences in
both Chi-square and compare column proportions tests,
thereby rejecting the null hypothesis. However, focusing
on the proportion and ranking of these variables between
patients arriving before and during the pandemic, most
variables were nearly unaffected by the pandemic. This
indicates that although the COVID-19 pandemic has
persisted for three years since it began at the end of
2019, the proportions of dental diseases and patients'
needs have remained relatively unchanged over time,
despite a decrease in the number of dental patients.
Fewer changes in patients' characteristics resulted in
fewer changes in the dental management provided by
dental students and dentists. These findings have not
been previously reported.

Considering the number of patients at the time
of the outbreak, the study of Semprini found that fewer
adult Americans visited dentists.” Morita et al. also observed
that patients in Japan reduced the number of dental clinic
visits.” Moreover, Olayan et al. indicated that during the
lockdown period in Saudi Arabia, the number of new
patients decreased.® The reduction in patient number
peaked at a short duration. After reopening, the number
of patient visits reached nearly that of the normal situation.’
Our results demonstrated that new patients who arrived
at Chulalongkorn Dental Hospital before the COVID-19
pandemic comprised 20,576 patients in 2017, 19,973
patients in 2018, and 18,873 patients in 2019. In contrast,
during the COVID-19 pandemic, there were 14,604 patients
in 2020, 9,516 patients in 2021, and 16,299 patients in
2022. Comparing the ratio over a span of six years, the
pre-COVID-19 period accounted for approximately 60%
of patients, totaling 59,422, while the during-COVID-19
period comprised roughly 40%, totaling 40,419 patients.
To calculate the percentage reduction in patient numbers,
authors employed the formula ((59,422-40,419)/59,422)*100,
resulting in a decrease of 32% in patient attendance

during the pandemic compared to pre-pandemic period.

The present study found a reduction in the number of
new patients similar to a previous study, and it peaked
in 2021, approximately 50% of the new patients at the
time of the normal situation. Furthermore, Choi et al.
found that dental utilization was less than medical
utilization. This indicated that dental problems were
considered less important than medical problems.

Choi et al. studied U.S. dental patients. During
the pandemic, all dental procedures rapidly declined.
However, when the dental clinics were reopened,
patients had the greatest demand for oral surgery and
less demand for preventive dental services after the first
COVID-19 outbreak."” Likewise, the present study found
that new patients received surgical removal and simple
extraction as the two highest rankings. These were the
major problems for patients who had pain that required
treatment from dentists. Moreover, these dental problems
and dental procedures provided by dentists were not
self-limiting or self-resolving. This is a reason why patients
came to the dental hospital as quickly as they could.
Additionally, although all dental procedures were
stopped during the COVID-19 outbreak, teledentistry
quickly increased while the clinics were closed.”"
In another previous study, Alonaizi et al. found that
after the lockdown period, there were more cases of
acute pulpitis with apical periodontitis, abscesses, and
pericoronitis."” Similarly, pulp diseases were the third
most frequent diagnosis for this study during the COVID-19
pandemic but were not significantly different from the
normal situation. This reflects that pulp diseases are
common in dental patients and were not affected by
the pandemic.

The present study showed the competency
of dental students and dental specialists through the
agreement of provisional and final diagnoses. There was a
very high level of agreement (~80%). However, the COVID-19
pandemic reduced the level of agreement for reasons
other than different dentists, and disease progression.
This finding indicates that dentists altered their approach
to patient investigation due to the pandemic."®" For

example, they spent less time taking patient histories,
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limited procedures related to oral examinations, and
requested fewer radiographic techniques. These changes
were likely implemented to reduce close contact time
and potential exposure to the virus, adhering to heightened
safety protocols. The current study found that in a normal
situation, dentists often requested two different techniques
of radiographs (~43%), while during the pandemic, dentists
limited their request to only one technique (~45%) for
investigating their patients. These may be the reason that
a high percentage of unmatched diagnoses occurred during
the pandemic.

During the early stages of the COVID-19 pandemic
in 2020, the dental clinics for undergraduate and postgraduate
students at Chulalongkorn Dental Hospital completely
closed down and underwent lockdown as directed by the
Dean's office. Only urgent dental care was administered
by faculty members specializing in various areas, with
limited availability of clinics and procedures. This situation
persisted for approximately 2-3 months and impacted
the outcomes of the study. However, due to the short
duration and the limited number of patients during this
period, there was a reduced likelihood of randomization
into the study, thus minimizing its impact. Furthermore,
most dental patients at Chulalongkorn Dental Hospital
sought treatment from dental students practicing clinical
skills throughout the academic year. Despite the initial
disruption caused by the COVID-19 outbreak, dental
students were able to resume their learning through
clinical practicum activities, encountering a similar variety
of cases as before the pandemic.

As previously mentioned, the main factors,
including the unchanged proportions of dental patient’s
behaviors, the decreased number of patients seeking
dental treatment, the most common dental procedures
provided for patients, the competency of diagnoses, and
the management of a tertiary dental hospital involving
dental student trainings, are essential information for
further effective administration of dental clinics or hospitals
during a normal or critical situation. For example, in the
case of a new future global pandemic, the management

of the dental clinic will consist of preparing dental equipment,

facilities, medical staff, and specialized dentists. These
preparations will consider the previous data and develop
an individual protocol based on the facts and findings of
this present study.

The limitations of this study should be considered.
To begin with the study design, this study examined only
the medical records of new patients following the HN
randomization method. The advantage of this method
was that the HNs had a two-digit number appearing the
year patients came. It was an easier technique to separate
and explore the target samples. However, the results of
this study were the underestimated values of these findings
due to including only the first visit of new patients, not all
visits from new and old patients. Secondly, the duration
of the pandemic was long for this study investigation.
Some studies focused on a short duration, such as a
lockdown period.”® The studies showed that dental
clinics or centers were closed, and dental treatment was
inhibited. In the present study, the duration of the pandemic
covered the initial outbreak and after, a total of three
years. It was said that this was a long-term effect of the

pandemic that had never been examined before.

Conclusion

This retrospective study provided valuable insights
into the impact of the COVID-19 pandemic on dental
care at Chulalongkorn Dental Hospital. Only some factors
related to dental treatment, including chief complaints,
radiographic requests, provisional and final diagnoses,
and dental procedures were affected by the COVID-19
pandemic. These proportions changed significantly
compared with before and during the pandemic, while
most other factors did not change proportionally. Despite
the challenges of the pandemic, the study highlights the
resilience of dental care delivery and underscores the
importance of adapting practices to meet evolving patient

needs in times of crisis.
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Influence of Ceramic Translucency, Ceramic Thickness, and Resin Cement
Shades on The Color of CAD-CAM Lithium Disilicate Veneers
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'Esthetic Restorative and Implant Dentistry International Program, Faculty of Dentistry, Chulalongkorn University, Bangkok, Thailand

*Department of Operative Dentistry, Faculty of Dentistry, Chulalongkorn University, Bangkok, Thailand

Abstract

This study aimed to evaluate the effect of ceramic translucency, ceramic thickness, and cement color on
the final optical color of a CAD-CAM lithium disilicate ceramic. A total of 180 ceramic specimens were prepared into
two thicknesses, 0.5 and 1.0 mm, from high translucency (HT), medium translucency (MT), and low translucency
(LT) CAD-CAM lithium disilicate ceramics (IPS e.max CAD; Ivoclar Vivadent) in shade Al. Substrates were fabricated
from resin composite in shade A3. Two shades of light-cure resin cement, neutral and light plus (Variolink Esthetic
LGC; Ivoclar Vivadent), were used for cementation, whereas glycerine was used for the control groups. CIE L*a*b*
color coordinates for each combination were measured via a spectrophotometer (Ultrascan Pro, Hunter Lab). The
data were calculated using the CIEDE2000 (AEOO) formula to find color differences and analyzed with three-way
ANOVA and the Bonferroni post-hoc multiple comparison tests (O = 0.05). Additionally, AE values were evaluated
by comparing the perceptibility threshold (PT) and the acceptability threshold (AT) of 0.8 and 1.8, respectively. The
results revealed that ceramic translucency, ceramic thickness, and cement color had statistically significant effects
on the final colors of the ceramic veneers. Mean AE values fell within the acceptable range for most groups,
except those using 0.5 mm HT ceramics with light plus cement, which was also the highest mean AE value (1.85
+ 0.14). The lowest mean AEOO value was obtained from a group using 1.0 mm LT ceramics with light plus cement
(0.35 £ 0.15). In conclusion, ceramic translucency, ceramic thickness, and cement color influenced the final color of
lithium disilicate veneers. In most of the study groups, a decrease in ceramic translucency and an increase in ceramic
thickness lessened color differences. A white, more opaque shade cement provided better color modification and

brightness enhancement than a highly translucent shade cement.
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Introduction

Restoring teeth with ceramic veneers has gained results but also conserved natural tooth structure."”

popularity as it not only provides esthetically pleasing Matching thin restorations, such as veneers, to adjacent
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natural teeth has always been difficult, especially in the
anterior zone. In most cases, patients would desire a
brighter smile to improve their esthetics.>* For natural
teeth, the color mainly resulted from the amount of
scattering and reflecting light within enamel and dentin
Layers.5'7 However, for ceramic restorations, the color was
primarily influenced by the thickness and translucency of
the materials along with the underlying tooth structure
and luting agent selection.®

Lithium disilicate ceramics have been well
accepted in restorative dentistry due to their excellent
esthetic properties, adequate mechanical strength
(350-450 MPa), biocompatibility, and relative ease of
application.'"'* Advancements in computer-aided design
and computer-aided manufacturing (CAD-CAM) systems
allow machinable fabrication of lithium disilicates, which
are available in selections of shade and translucency.
Some previous studies may have documented that
more opaque and thicker ceramics could provide better
coverages over dark substrates;>"* however, information
regarding resulting colors from thin veneers of different
ceramic translucencies is still limited. In addition to ceramic
materials, luting cement could modify or enhance the
final color of the restorations."*'® Some previous studies,
however, reported that cement color added minimal
changes to the final results; however, opaque cement
shades showed superior in masking ability."”'*"" Hence,
using resin cements representing a highly translucent
shade with minimal effects and an opaque shade with
more lightening effects could be useful in this study.
Therefore, the purpose of this study was to evaluate the
influence of different ceramic translucencies, ceramic
thicknesses, and shades of resin cement on the final color
of veneer restorations with CAD-CAM Llithium disilicate
ceramic. The null hypothesis was that the final color of the
veneers would not be affected by ceramic translucency,

ceramic thickness, or shades of resin cement.

Material and Methods

Atotal of 180 ceramic specimens were fabricated
from high translucency (HT), medium translucency (MT),
and low translucency (LT) CAD-CAM lithium disilicate blocks

in size C14 and shade Al (IPS e.max CAD; Ivoclar Vivadent,
Liechtenstein). Two different thicknesses, 0.5 and 1.0 mm,
of ceramic specimens were prepared using a slow-speed
diamond saw (Isomet Low-Speed Saw; Buehler, USA) and
standardized into a square shape (10 x 10 mm) using
high-speed diamond burs with water-coolant. Both the
outer and intaglio surfaces were polished with 600- and
800-grit silicon carbide paper on a polishing machine
(Minitech 233; PRESI, France) at a rate of 100 rpm for 30
seconds under running water to create a uniform roughness,
which simulated preparation of ceramic surfaces with fine
diamonds burs. The outer surfaces were further ground
with 1,200-grit silicon carbide paper in the same manner.
A digital micrometer (Mitutoyo, Japan) was used to confirm
thicknesses of specimens to be 0.5 +0.05 mmand 1.0 +
0.05 mm. Later, the specimens underwent crystallization
according to the manufacturer's instruction in a ceramic
furnace (Programat P700; Ivoclar Vivadent, Liechtenstein).
A homogeneous gel-like consistency of a glaze mixture
(IPS Ivocolor Glaze Power and IPS Ivocolor Mixing Liquids
allround; Ivoclar Vivadent, Liechtenstein) was applied
onto the outer surfaces of the specimens using a ceramic
brush, followed by a glaze firing procedure in a furnace
(Programat P700; Ivoclar Vivadent, Liechtenstein). Substrates
were prepared using a resin composite in shade A3
(Premise; Kerr, USA). Dimensions of 10 x 10 x 2 mm of the
substrates were fabricated using a mold with glass slab
covers to create flattened surfaces; light-curing (Demi
Plus; Kerr, USA) was applied from the top and bottom
surfaces for 40 seconds on each side. The light output
was calibrated for every ten specimens using a radiometer
(LED Radiometer; Demetron/Kerr, USA). Intaglio surfaces
of composite specimens were ground with 600-grit silicon
carbide paper at 100 rpm for 30 seconds to simulate the
roughness of dentin with bur-cut surfaces.”®"

For cementation procedures, lithium disilicate
specimens were etched with a 4.5% HF (IPS ceramic
etching gel; Ivoclar Vivadent, Liechtenstein) on their
intaglio surfaces for 20 seconds, rinsed under running
water for 60 seconds, ultrasonically cleaned with 98%
alcohol for three minutes, and then dried with a gentle air

stream. Ceramic primer (Monobond Plus; Ivoclar Vivadent,
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Liechtenstein) was applied and allowed to react for 60
seconds before being dispersed and dried with warm
air for 60 seconds. Later, 37.5% phosphoric acid etching
gel (Optibond FL Etchant; Kerr, USA) was applied, left to
react for 15 seconds, and rinsed thoroughly with water for
15 seconds. OptiBond FL primer (Kerr, USA) was applied
onto the etched substrates for 15 seconds with a light
scrubbing motion followed by a gentle airstream for five
seconds until there was no visible movement of liquid.
Subsequently, the substrates were applied with OptiBond
FL adhesive resin (Kerr, USA) by brushing motion for 15
seconds and then light-cured for 20 seconds. A light cure
resin luting cement (Variolink Esthetic LC; Ivoclar Vivadent,
Liechtenstein) was applied onto the bonded surfaces of

the prepared resin composite substrates. Two shades of

neutral and light plus resin cement were used, while glycerine
was used for the control groups. A layer of 0.06-mm-thick
polypropylene tape (Scotch Tape; 3M, USA) was used
to control the film thickness. A constant load of 1 kg via
a loading device (Durometer, ASTM D2240 Type A; PTC
Instrument, USA) was applied on the top surface of
the specimens for a uniform loading force as shown in
Figures 1A and 1B. While the load was being applied,
light-polymerization (Demi Plus; Kerr, USA) was performed
with 1,100 mW/cm? intensity for 20 seconds per lateral
surface of the specimens. After removing the load, the

specimens were additionally light-polymerized from the

top for 40 seconds (120 seconds of light-polymerization
in total) (Fig. 1).

Figure 1 A) Durometer (ASTM D 2240 Type A, PTC Instrument, USA) B) Cementation procedures C) a cemented ceramic specimen

D) a cross-section of a cemented specimen

Color measurements were performed at the
center of each specimen using a spectrophotometer
(Ultrascan PRO; Hunter Lab, USA) via a 7 mm size aperture.
According to the International Commission of Illumination
(CIE), the measurements were performed under the D65
CIE standard illuminant. Color coordinates were described
numerically according to their positions in the 3-dimensional

color space as L*, a*, and b* values. The L* color coordinates

range from 0 to 100, representing value or brightness. The
a* color coordinate represents redness on the positive
axis and greenness on the negative axis, whereas the b*
color coordinate represents yellowness on the positive
axis and blueness on the negative axis. As recommended
by the CIE, the CIEDE2000 (AE ) formula was used to calculate
color differences.”””" The perceptibility threshold (PT)
of 0.8 and acceptability threshold (AT) of 1.8 were used
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in this study. PT represents the smallest color difference
that can be noticed by 50% of the observers, while AT
represents the smallest color difference clinically acceptable
for 50% of the observers.”*

Data was analyzed using statistical software
(IBM SPSS statistics, v29). The Shapiro-Wilk test was used
to determine the normality of the data, and Levene’s
test was used to test the homogeneity of variance. The
three-way analysis of variance (ANOVA) was performed
to statistically analyze the effects of ceramic thicknesses,
ceramic translucencies, cement colors, and their interactions
with the mean values of AEOO, L* a*, and b* data. In
addition, a Bonferroni post-hoc multiple comparison
test was operated to determine differences among
the mean values. The P value < 0.05 was considered a

statistically significant difference.

The Shapiro-Wilk test showed a normal distribution
of data, and Levene’s test showed homogeneity of variance.
The three-way ANOVA revealed that the final color of
CAD-CAM lithium disilicate veneers was significantly
influenced by ceramic translucency (HT, MT, and LT),
ceramic thickness (0.5 and 1.0 mm), and cement color
(neural and light plus) (P < 0.001). Means and standard
deviations of AE values are presented in Table 1.
Statistically significant interactions of AEOO values were
also present among groups. The final colors of most
combinations were within the acceptable range since their
mean AE | values fell below 1.8. An exception was a group
using 0.5 mm HT ceramic with light plus cement, whose
mean AE_ value (1.85 + 0.14) exceeded the AT and was

the highest value in the study. The lowest mean AEOO
value was obtained from a group using 1.0 mm LT ceramic
with light plus cement (0.35 + 0.15). Most groups with
a 1.0 mm ceramic thickness demonstrated mean AE
values within the perceptibility threshold (AEOO < 0.8),
except for the 1.0 mm HT ceramic with light plus cement
(0.90 + 0.14) (Fig. 2).

Two cement colors exhibited a statistically
significant difference in their mean AE values. The
values were significantly higher for light plus cement for
most groups, except for 1.0 mm LT ceramics. Regarding
the effect of ceramic thickness, a statistically significant
color difference was found between 0.5 mm and 1.0 mm
thicknesses, with the latter being lower. However, no
significant difference was found between 0.5- and 1.0-mm
-thick LT ceramics using neutral cement. The effect was
also present for ceramic translucency when light plus
shade cement was applied, and the AE values decreased
as less translucent ceramics were used. However, in
neutral cement groups, HT and MT ceramic veneers with
the same thickness showed no significant difference in
their AE_ values (Table 1).

Concerning brightness, the mean L* values were
significantly higher in groups using light plus than those
using neutral shade cements. The data showed that when
ceramic thickness was increased from 0.5 mmto 1.0 mm,
no significant difference was found in HT and MT ceramics,
except for MT with light plus shade cement. Meanwhile,
the L* values for LT ceramics were significantly higher in
thicker veneer groups, regardless of the medium used
(Table 2). Additionally, L* values increased as ceramic

translucency decreased.

Table 1 AE_ values (mean + SD) and statistical comparison of different groups

Translucency Thickness Cement color P value
(mm) Glycerine Neutral Light plus (Neutral vs Light plus)
HT 0.5 - 0.86™ +(0.12) 1.85" + (0.14) < 0.001
1.0 - 0.49° +(0.12) 0.90° + (0.14) < 0.001
MT 0.5 - 0.93% + (0.20) 1.69° + (0.20) < 0.001
1.0 - 0.40° + (0.07) 0.64° + (0.10) < 0.001
LT 0.5 - 0.72° + (0.14) 1.40° + (0.23) < 0.001
1.0 - 0.74™ + (0.05) 0.35° + (0.15) < 0.001

Different small letters indicate significant differences within the same column for each cement color. HT, High translucency; MT, Medium

translucency; LT, Low translucency. 0(=.05.
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Figure 2 AE values of veneers resulted from combinations of different ceramic translucencies, ceramic thicknesses, and cement
colors. Green and red horizontal lines represent the perceptibility threshold, PT, and acceptability threshold, AT, respectively.

HT, High translucency; MT, Medium translucency; LT, Low translucency

Table 2 L* a* and b* values (mean + SD) and statistical comparison of different groups

Translucency Thickness Cement color
(mm) Glycerine Neutral Light plus
L*
HT 0.5 65.56™ + (0.15) 64.97*° + (0.17) 67.11° + (0.27)
1.0 65.33% + (0.40) 65.01°° + (0.24) 66.79° +(0.18)
MT 0.5 67.88™ + (0.27) 67.57" +(0.27) 69.93% + (0.38)
1.0 67.87"" +(0.36) 67.85"" = (0.18) 69.27° + (0.26)
LT 0.5 68.73% + (0.13) 68.09° + (0.33) 69.98" + (0.37)
1.0 70.61% +(0.27) 69.52% + (0.36) 70.45% + (0.17)
a*
HT 0.5 1.36™ + (0.04) 1.42° + (0.07) 1.18% + (0.06)
1.0 0.82" + (0.06) 0.96" + (0.08) 0.80"" + (0.04)
MT 0.5 1.08" + (0.06) 1.05° + (0.05) 0.81°° + (0.10)
1.0 0.26™ + (0.05) 0.49° + (0.04) 0.29” + (0.05)
LT 0.5 0.96*" + (0.03) 1.14% + (0.25) 0.61% = (0.08)
1.0 0.29" + (0.06) 0.20%® + (0.03) 0.12% + (0.10)
b*
HT 0.5 10.34* + (0.32) 9.19aB + (0.18) 7.90" + (0.18)
1.0 8.50" + (0.22) 7.97bB + (0.22) 7.58" +(0.19)
MT 0.5 9.90% + (0.50) 8.60cB + (0.27) 7.97° + (0.27)
1.0 7.93" + (0.22) 7.69bAB + (0.16) 7.54% + (0.16)
LT 0.5 9.58% + (0.24) 8.93acB + (0.37) 7.85%° + (0.30)
1.0 8.44" + (0.18) 7.66bB + (0.21) 8.12° + (0.20)

Different small letters indicate significant differences within the same column for each cement color. Different capital letters indicate significant
differences within the same row for each pair of ceramic translucency and thickness. HT, High translucency; MT, Medium translucency; LT, Low

translucency. O(=.05.

Radeesujalitkul et al., 2024 184



Discussion

The null hypothesis was rejected because

different ceramic translucency, ceramic thickness, and
cement color had statistically significant effects on the
final color of the veneer restorations. The results showed
that the final color of restorations was modified by
luting resin cement, especially for the light plus shade.
It was found that most of the light plus cement groups
demonstrated significantly higher mean AE values
compared to the neutral shade cement. An exception
was a group using 1.0 mm LT ceramic (Table 1), however,
according to the L*a*b* data, the light plus groups
were optically brighter (higher L* value), less red (lower
a* value), and less yellow (lower b*value), in which a
similar pattern was also seen in HT and MT ceramics
(Table 2). Light plus shade cement was more effective
at modifying color than neutral shade cement because
of its higher opacity and brightness value. Based on
our observations, the neutral shade cement (Variolink
Esthetic LC; Ivoclar Vivadent) might be comparable to
other luting resin systems, such as translucent shade
by RelyX Veneer (3M ESPE) and clear shade by Nexus 3
LC (Kerr), which represented highly translucent shades
with minimal color effects. In contrast, the light plus
shade cement (Variolink Esthetic LC; Ivoclar Vivadent)
might be comparable to other systems such as white
opaque shades by RelyX Veneer (3M ESPE) and Nexus
3 LC (Kerr), which also represented opaquer shades
with more lightening effects. The findings agreed with
other previous studies that resin luting cement could
influence the final color of restorations, and a more
opaque white cement shade was more effective in color
modification than a highly translucent shade.>'*” Due
to an increase in the mean AEOO values, some previous
studies perceived the color-modifying ability of opaque
white cement as undesirable; however, it was found
more favorable when a dark background coverage was

26-29

necessary.” ™~ To exclude the effects of cement color,

glycerine was used in the control group because of its
colorlessness and comparable refractive index to that

of resin cement.**”!

The effect of thickness was seen in this study
that thicker ceramics provided lower AE values, except
no difference was shown for LT ceramics with neutral
shade cement (Table 1). The results agreed with previous
studies that thicker ceramics could lessen color effects
from the underlying substructure and cement layer.***
Other previous studies also found that ceramic opacity
was increased along with an increase in ceramic thickness,
thus achieving better background coverage.”” An ex-
planation for the better coverage was that, with an increase
in ceramic opacity, more internal light scattering occurred
within the ceramic layer, and less light was transmitted
toward cement and substrate layers; subsequently,
less diffused light was reflected from the underlying
substructure, therefore, less influence to the overall final

color.*®*’

It was speculated that even though the two
thicknesses of LT ceramics on neutral shade cement
were indifferent in their AEOO values, the thicker ceramic
group, using both cement colors, showed significantly
higher L* values. In HT and MT groups, it was found that
even though thicker specimens could provide more
backeround coverage, the thicker ceramics could not
significantly raise the L* values. Therefore, according to
this study, it was possible to raise brightness by adding
more thickness to relatively opaque ceramic, such as LT,
but it was not applicable to more translucent ceramics,
such as HT and MT.

The effect of translucency was prominent in groups
using light plus cement color. The data were consistent
with previous studies that AE values decreased when
ceramic translucency decreased, indicating better back-
ground coverage in opaquer ceramics.”**">* Nevertheless,
HT and MT ceramics showed no color difference for their
AE values in neutral shade cement groups. Translucency
also clearly affected brightness values, as it was seen that
L* values increased along with an increase in ceramic
opacity. Moreover, the data showed that even 0.5 mm
MT ceramics were optically brighter than 1.0 mm HT
ceramics; likewise, 0.5 mm LT were brighter than 1.0 mm

MT ceramics (Table 2). Hence, increasing ceramic thickness
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may not be as effective as selecting a less translucent ceramic
when aiming for a bright restoration.

In the current studly, it was found that all levels
of ceramic translucency exhibited color differences (AEOO)
within the acceptable range, AT < 1.8, except for 0.5-mm-
thick HT veneers cemented with light plus shade cement
(Fig. 2). From the results, in which the background color
was in shade A3, it might be inferred that high, medium,
or low translucency IPS e.max CAD ceramics, Al shade,
could be used interchangeably according to the translucency
of the existing adjacent teeth in clinical contexts.

There were some limitations in this study. Only
one ceramic shade, A1, was used, and the results may not
apply to other shades with different optical properties.”
Also, the ceramic specimens were fabricated to have
flattened surfaces; therefore, they might not reflect the
actual shape of veneers, which might be curved and
angular. Additionally, composite substrates were substituted
for extracted natural teeth to standardize each background
substrate to be closest in color; nevertheless, biological
tissues may influence the final color of the restoration
differently. Moreover, the study investigated only one
adhesive resin procedure, which might be irrelevant to
other luting systems. Therefore, further studies may
explore different ceramic shades and luting systems as

well as integrating better simulation of clinical situations.

Conclusion

Based on the limitations of this in vitro study,
the following conclusions were drawn.

1. Ceramic translucency, ceramic thickness, and
cement color influenced the final color of CAD-CAM
lithium disilicate veneer restorations. Decreasing ceramic
translucency and increasing ceramic thickness could lower
color differences.

2. Brightness was influenced mainly by the levels
of ceramic translucencies followed by cement colors and
ceramic thicknesses.

3. Awhite, opaquer shade cement provided better
color modification and more brightness enhancement

than a highly translucent shade cement.
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Abstract

To evaluate the association between the histopathological diagnosis, clinical features and lesion volume in
human radicular cysts and periapical granulomas. Periapical biopsies histopathologically diagnosed as radicular cysts
(n = 30) and periapical granulomas (n = 30) from teeth with periapical lesions were recruited. Pathological diagnosis,
patients” age, gender, and location of the periapical lesion were obtained from treatment records. Preoperative CBCT
images were obtained from the hospital database for measurement of lesion volume using OnDemand3D™ Dental
software. The Mann-Whitney U test or Kruskal-Wallis H test was used to determine the association between lesion
volume and pathological diagnosis: radicular cyst and periapical granuloma, and other clinical data. A P-value less
than 0.05 was considered statistically significant. There was a significant association between lesion volume and
pathological diagnosis of the periapical lesions. Radicular cysts showed a significantly higher median lesion volume
compared to periapical granulomas, 693.58 (IQR 195.94 - 1449.75) and 67.41 (IOR 41.03 - 185.38), respectively
(P<0.001). No significant association between the lesion volume of periapical lesions and other variables including the
gender, age, and location of the periapical lesions was found. The higher periapical lesion volume was significantly
associated with pathological diagnosis as radicular cyst. Gender, age, and location of periapical lesions were not

associated with the volume of periapical lesions.
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Introduction

Periapical lesions such as radicular cysts or periapical advancement to the root apex and induce an immune
granulomas are among the most common pathologies response in the periapical tissue. The intricate interplay
encountered in dentistry. They are primarily caused by between bacteria and the defense mechanisms of the
bacterial infection of the pulpal tissue with subsequent host triggers the production of mediators and proinflam-
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matory cytokines by immune cells, ultimately resulting
in periapical inflammation and bone resorption. This is a
defensive mechanism to prevent the spread of microbial
invasion from the root canal to the surrounding tissues.’
Periapical granuloma represents a granulation tissue, while
radicular cyst is a cavity lined by epithelium.” Previous
studies indicated that the proliferation of epithelial rests
of Malassez in periradicular tissue is a crucial process
in the formation of radicular cysts.”® During periapical
inflammation, inflammatory mediators, proinflammatory
cytokines and growth factors released from the host cells
can stimulate the proliferation of epithelial rests, and
possibly develop into a radicular cyst through several
theories.” Several studies have explained the inflammatory
mechanisms in the pathogenesis of periapical granuloma
and radicular cyst.”""°

Previous studies' have reported a high correlation
between the 2-D radiographic size of periapical lesions and
prevalence of radicular cysts. Caliskan et al."' reported
that 82.2 % of lesions with 2-9.9 mm diameter were diagnosed
histologically as periapical granulomas and 11.3 % as radicular
cysts; whereas 51.6 % of lesions with 10-20 mm diameter
were diagnosed as periapical granulomas and 42 % as
radicular cysts. Moreover, the prevalence of radicular cyst
up to 92 - 100 % was reported for cases with size of periapical
lesion more than 200 mm’ and lesion diameter greater than
20 mm."*** Pitcher et al.”® assessed volume of periapical
lesion using CBCT volumetric analysis and reported that
the median volume of radicular cysts (179.9, IQR = 77.7
- 430.7) was approximately three-fold that of periapical
granulomas (57.4,10R = 30.7 - 101.7) and indicated that
lesion volume was a strong predictor for radicular cyst.

Periapical radiographs are two-dimension (2-D)
images that have been commonly used to evaluate the
size of periapical lesions. However, periapical radiographs
have the well-known limitations as the geometric distortion
of the actual lesion size and restrictive information of the
relation to surrounding structures. Lesion overlapping with
neighboring anatomic structures might be difficult for
radiographic interpretation."® Information is demonstrated

in only two dimensions: a periapical lesion can only be

detected in the radiograph when 30 % - 50 % of the
mineral content of bone has been lost. In addition, the
buccolingual expansion of the lesion cannot be measured
with 2-D radiographs."’

Considering some limitations on conventional
radiography, cone-beam computed tomographic (CBCT)
imaging is mainly used for diagnosis, treatment planning,
and outcome assessment in surgical endodontics.™® Previous
studies indicated that CBCT images could provide three-
dimensional and clinically relevant information such as
the relationship of the root apex to adjacent anatomic
structures, root canal anatomy, alveolar bone topography,
previous procedural complications (i.e., separated instrument,
root perforation) and the true size, extent, and location of
the periapical lesion.”®" In the studies that compared the
abilities of periapical radiography and CBCT imaging in
detecting periapical lesions, the results showed that CBCT
imaging detected and measured periapical lesions more
accurately than 2-D radiographs.”®?'

Despite the previously described advantages of
CBCT imaging, the association between three-dimensional
measurements of lesion volume and the histopathological
diagnosis of periapical lesions has not been sufficiently
addressed. Therefore, this study aimed to investigate the
association between lesion volume of periapical lesions
among the pathological diagnosis: radicular cyst and
periapical granuloma, and other clinical features using

cone-beam computed tomography image analysis.

Material and Methods

Data collection

The Human Research Ethics Committee of the
Faculty of Dentistry, Chulalongkorn University, Bangkok,
Thailand (HREC-DCU 2021-100) approved the study
protocol. The sample size was calculated based on the
results of Filho et al.%, considering on an alpha of 0.05 and
the power of the test of 90 %. This calculation indicated
that a minimum of 24 samples per group would be required.
Considering a 20 % compensation for error, the sample
size of 30 cases for radicular cyst (n=30) and 30 cases for

periapical granuloma (n = 30) were recruited in this study.
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The periapical biopsies were obtained during enucleation
or from teeth which underwent apicoectomy at the post-
graduate endodontic clinic and the oral andmaxillofacial
surgery clinic. Periapical lesions histopathologically
diagnosed as radicular cyst or periapical granuloma from
2020 were collected backward until the desired number
of cases per group (30 cases) was reached.

The biopsy reports during 2018 and 2020 from the
Department of Oral Pathology, Chulalongkorn University
were reviewed for lesions diagnosed as radicular cyst or
periapical granuloma by board-certified oral pathologists
who were practicing at the time of surgeries. All histo-
pathological slides were reviewed by a board-certified
oral pathologist (KD) before including in this study. The
histopathological diagnosis was classified as follows”:

1. Radicular cyst: Cavity partially or completely
lined by non-keratinized stratified squamous epithelium
with inflammatory cell infiltrate.

2. Periapical granuloma: Granulation tissue at
the apical area of the tooth infiltrated with lymphocytes,
plasma cells, and macrophages. Fibrous tissue can be
present at the periphery.

Inclusion criteria were as follows:

1. Patients underwent the surgical removal of
periapical lesions and the biopsies were histopathologically
diagnosed as periapical granuloma or radicular cyst.

2. Pre-operative CBCT images which covered
the entire periapical lesion and had been taken before
the enucleation of periapical surgery were available.

3. Periapical radiolucencies were observed on
the pre-operative CBCT images.

Exclusion criteria were as follows:

1. Patients with incomplete treatment records.

Demographic and clinical characteristics were
obtained from treatment records. The clinical data collected
were gender, age of patient, location of periapical lesion:
anterior maxilla, posterior maxilla, anterior mandible,
posterior mandible.

Radiographic Analysis

Preoperative CBCT images were obtained from
the hospital database for radiographic analysis. For
measurement of lesion volume from CBCT images, the
Digital Imaging and Communications in Medicine (DICOM)-
based image data were imported into the OnDemand3D™
Dental software (CyberMed, Seoul, Republic of Korea)
and performed directly on a computer monitor screen
(P2419H flat panel display, Dell, China). The root-associated
with the periapical lesion was shown in three planes
(axial, coronal, and sagittal). To determine the volume
of lesion volume, one researcher (SV); endodontist,
supervised by a board-certified oral and maxillofacial
radiologist (PS), examined the preoperative CBCT images
for the presence of periapical lesions. The volume of
interest was determined in square areas selecting the
most exterior point of the lesion in all three planes (Fig 1a).
The “Profile line” tool was used to determine local
threshold at the most exterior point of the lesion.
After setting the threshold, the volume of lesion was
automatically determined by the program using the
“Segmentation” tools, followed by a 3D reconstruction
of the radiolucency. Modifications of the lesion border
were performed with the “Fine Tuning” and “Sculpt”
functions. In case of doubt, SV consulted the board-
certified oral and maxillofacial radiologist (PS). The lesion

volume was measured in mm’ (Fig. 1b).
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Figure 1 Segmentation of the periapical lesion of maxillary right second premolar (tooth 15) in coronal, sagittal and axial views. (a)

The volume of interest was determined in square areas selecting the most exterior point of the lesion in all three planes.

(b) The volume of lesion was automatically measured by the OnDemand3D™ Dental software (CyberMed, Seoul, Republic

of Korea) using the “Seementation” tools, followed by a 3D reconstruction of the radiolucency.

Statistical Analysis

The distribution of the data was analyzed by
the Shapiro-Wilk normality test. Due to a nonparametric
data distribution, the lesion volume was presented as
median and interquartile range (IQR). The differences in
the proportions of the demographic and clinical parameters
including gender, age range, and location of periapical

lesion between radicular cyst and periapical granuloma

were analyzed using Pearson’s chi-square test. The Mann-
Whitney U test was used to determine the association
between the lesion volume and gender as well as patho-
logical diagnosis, while the Kruskal-Wallis H test was used
to determine the association between the lesion volume
and age range as well as location of periapical lesion. The

intra-rater reliability test of lesion volume was done by
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reinvestigating 10 randomly selected cases one month
apart and was calculated using intraclass correlation
coefficients (ICC). The ICC was 0.912, indicating excellent
reliability.”* Statistical analysis was calculated using IBM
SPSS statistics for Windows, version 29 (IBM, Armonk, New
York). The P<0.05 was considered statistically significant.

Demographic and clinical characteristics

Atotal of 60 periapical biopsies histopathologically
diagnosed as radicular cyst (n = 30) and periapical granuloma
(n = 30) were included. From the 60 biopsies analyzed,
41.7 % were in males and 58.3 % in females, with mean
age of 46.5 + 14.46 years. Seventy-seven percent of
biopsies were in the maxilla and 23 % were in the
mandible. (Table 1). There was no statistically significant

difference in the proportions of the demographic and clinical

parameters including gender, age range, and location of
periapical lesion between radicular cyst and periapical
granuloma (P = 0.793, 0.145 and 0.492, respectively).
The association between lesion volume and clinical
data and pathological diagnosis

The median lesion volume was 194.46 (IQR
63.74-735.01) mm”. The radicular cysts had median lesion
volume of 693.58 (IQR 195.94-1449.75), whereas the
periapical granulomas had median lesion volume of 67.41
(IOR 41.03-185.38). Radicular cysts exhibited a significantly
higher median lesion volume compared to periapical
granuloma (P < 0.001) (Table 2). In addition, other investigated
variables including gender, age range, and location of
periapical lesion demonstrated no statistically significant

association with the lesion volume (P = 0.333, 0.429 and

0.273, respectively).

Figure 2 Representative photomicrographs of (a) periapical granuloma and (b) radicular cyst. (Haematoxylin and Eosin staining,

original magnification 100X)
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Table 1 Demographic and clinical characteristics according to the pathological diagnosis

Total (n=60) Periapical granuloma (n=30) Radicular cyst (n=30) P-value®
Gender, n (%) 0.793
Male 25 (41.7%) 12 (40.0%) 13 (43.3%)
Female 35 (58.3%) 18 (60.0%) 17 (56.7%)
Age, n (%) 0.145
15-30 10 (16.7%) 4 (13.3%) 6 (20.0%)
31-40 13 (21.7%) 7 (23.3%) 6 (20.0%)
41-50 5(8.3%) 3(10.0%) 2 (6.7%)
51-60 17 (28.3%) 5(16.7%) 12 (40.0%)
> 60 15 (25.0%) 11 (36.7%) 4 (13.3%)
Tooth Location, n (%) 0.492
Anterior maxilla 37 (61.7%) 17 (56.7%) 20 (66.7%)
Posterior maxilla 9 (15.0%) 6 (20.0%) 3 (10.0%)
Anterior mandible 8 (13.3%) 5 (16.7%) 3 (10.0%)
Posterior mandible 6 (10.0%) 2 (6.6%) 4 (13.3%)

“analysed using Pearson’s Chi-Square test

Table 2 The associations between investigated variables and the lesion volume in periapical lesions

Variables Lesion volume P-value
Median (IQR)

Gender 0.333°
Male (n=25) 232.38 (58.14-838.51)
Female (n=35) 170.94 (64.27-712.66)

Age 0.429"
15-30 (n=10) 507.97 (119.20-3141.12)
31-40 (n=13) 263.80 (55.63-491.45)
41-50 (n=5) 197.42 (32.45-1671.41)
51-60 (n=17) 278.31 (109.79-855.55)
> 60 (n=15) 117.02 (52.71-499.11)

Pathological diagnosis <0.001°
Periapical granuloma (n = 30) 67.41 (41.03-185.38)
Radicular cyst (n = 30) 693.58 (195.94-1449.75)

Tooth location 0.273°

Anterior maxilla (n=37)
Posterior maxilla (n=9)
Anterior mandible (n=8)

Posterior mandible (n=6)

191.51 (58.14-657.99)
70.55 (32.34-556.86)
325.81 (94.58-1444.52)
605.88 (344.15-3141.12)

“analysed using Mann-Whitney U test
“analysed using Kruskal-Wallis H test
A sienificant association (P < 0.05) was indicated in bold.

Discussion

This study showed the association between
periapical diagnosis and the lesion volume in periapical
lesions. Previous clinical studies'®? of the lesion volume

of radicular cyst and periapical granuloma, measured from

CBCT imaging suggested that the CBCT volume of a periapical
lesion might be used for predicting radicular cyst and
the relationship between the CBCT volume and the

pathological diagnosis of the periapical lesions should
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be further investigated.” This study demonstrated that
the higher periapical lesion volume was associated with
pathological diagnosis as radicular cyst.

Although the radiographic lesion size was not
considered to be a diagnostic sign for the type of periapical
lesion, there was a trend towards an increased prevalence
of radicular cysts amongst the higher lesion size.”*”’
Previous studies'*">*" have reported the association
between the size of periapical lesion and pathological
diagnosis, especially radicular cyst, but the association
between lesion volume and pathological diagnosis of
periapical lesion: radicular cyst or periapical granuloma,
was insufficient addressed. Mortensen et al."” and Natkin
et al.”’ demonstrated that the relative number of radicular
cysts increased with increasing size of lesions, whereas
the relative number of periapical granuloma decreased.
In addition, Lalonde et al.' indicated that the relation
of the radiographic lesion size to pathological diagnosis
of periapical lesions. They reported that with a radiographic
lesion size of 200 mm? or more, the incidence of radicular
cysts was almost 100 %. However, limitations of 2D radio-
graphs are well known as the geometric distortion of the
actual lesion size and restrictive information of relation
to surrounding structures.'® Conversely, CBCT imaging detects
and measures periapical lesions more accurately than
2D radiographs.”’

This study is one of a few clinical studies"
evaluating an association between pathological diagnosis
of periapical lesions, and the lesion volume measured
by CBCT imaging. In the present study, we determined
the association between pathological diagnosis of
periapical lesion and lesion volume using CBCT analysis
and found that a radicular cyst showed a significantly
higher lesion volume compared to periapical granuloma.
This result is consistent with a previous study."® Pitcher
et al.”investigated the predictive validity of a radicular
cyst screening method using CBCT volumetric analysis and
indicated that lesion volume was the strong predictor for
radicular cyst. They reported that if the lesion volume
was >247 mm?, there was 80 % probability of a radicular

cyst. Nevertheless, a definitive diagnosis of a radicular

cyst can only be attained by biopsy and histopathological
evaluation.”®”

In addition, CBCT imaging has been used for
assessing the outcome of endodontic treatment.'® Kim
et al.” investigated parameters of preoperative periapical
lesions using CBCT images. They reported that the volume
of the periapical lesion was a significant predictor on the
outcome of endodontic microsurgery. Periapical lesions
larger than 50 mm? in volume had a reduced percentage
of success, whereas lesions smaller than 50 mm?’ in volume
were significantly associated with successful treatment
outcomes. These results are in agreement with Kreisler
et al.” who evaluated the effect of related factors on the
outcome of apical surgery and found that the periapical
lesion volume was one of significant predictors. They
found that teeth with lesion volume above 60 mm’ had
a significantly lower success rate after apical surgery.

In the present study, the median (IQR) of overall
lesion volume was 194.46 (IQR 63.74-735.01) mm?, which
was quite large since samples did not only come from
Postgraduate Endodontic clinic, but also from Oral and
Maxillofacial Surgery clinic which mostly operated on
large periapical lesions. The limitation of the present
study is that the whole lesion was not always collected
for histopathological examination during the surgery.
Because of the limitations of the clinical study, the
biopsy included in this study could not observe the
relationships of periapical lesions with the root apex,
inflamed area, and surrounding bones.

In the present study, there was no statistically
significant difference in the demographic and clinical
parameters including gender, age range, and location of
periapical lesion between radicular cyst and periapical
granuloma (P = 0.793, 0.145 and 0.492, respectively).
Banomyong et al.” determined the association between
clinical characteristics including history of fistula, swelling,
pus, exudate, tooth mobility, pain on percussion and
histopathological diagnosis of periapical granuloma and
radicular cyst, and reported that there was no significant
association of clinical characteristics between periapical

granuloma and a cyst. In addition, the association between
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the volume of periapical lesions and clinical data: gender,
age of patient, location of periapical lesion was not
found in this study. No previous clinical studies have
reported the relationship between gender, patient’s age,
location of periapical lesion and lesion volume of radicular
cyst or periapical granuloma. Nonetheless, radicular cysts
are the most common odontogenic cystic lesions that
occur in jaws.”*" Radicular cysts occur in tooth-bearing
sites of the jaw, but more frequently in the anterior maxilla,
than the mandibular region.*”** Incidence of radicular
cyst is most commonly occur between the third and sixth
decade of life, showing a predominance in males.***
Based on our findings, the volume of periapical
lesions might be used to provide the differential diagnosis
between the periapical granuloma and a radicular cyst,
be helpful in treatment planning, and probably imply

the prognosis of treatment.

Conclusions

There is a significant association between the
histopathological diagnosis and lesion volume in periapical
lesions. Radicular cysts exhibited a significantly higher
lesion volume compared to periapical granuloma. Gender,
age of patient, and location of periapical lesion were

not associated with volume of periapical lesion.
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Abstract

The aim of this study was to explore factors related to orthodontist’s decision making in providing orthodontic
treatment for cleft Lip and palate patients in Thai public hospitals. The cross-sectional descriptive survey was
conducted by online self-assessment. Chi-square and Kruskal-Wallis tests were used to compare between 3 groups
which consisted of orthodontists who decided to treat cleft patients in all age groups (n = 60), treated patients in

some age groups (n=24) and refused to treat cleft patients (n = 14). Factors which were statistical different between
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3 groups consisted of background knowledge received from orthodontic training program (p = 0.033), hospital size

(p < 0.01), number of dentists in their hospital (p < 0.01), present of cleft team (p < 0.01), had 2 or more orthodontists

in their hospital (p < 0.01), well-coordinated cleft team (p < 0.01), and availability of hospital equipment (p < 0.01).

In the group of orthodontists who decided to treat cleft patients, 85.0% of them worked in hospitals with a capacity

of 200 beds or larger with an average of 18.17 dentists. In the group of orthodontists who did not treat cleft patients,

14.3% worked in hospitals with a capacity of 200 beds or larger with an average of 6.36 dentists. There was no statistical

difference found in gender, age, experience, workload, and attitude. In conclusion, background knowledge received

from their training program and several environmental factors consist of hospitals size, number of dentists, and

present of well-coordinated staff in multidisciplinary team related to orthodontist’s decision making in providing

treatment for cleft Lip and palate patients.
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Table 1 Analysis of nominal scale variables

Fuusiien (@rwauay, nsndan) nguil 1 nguii 2 nguil 3 AtledAgneana
Ll

418 = 40 (40.8%) 9 (64.3%) 10 (41.6%) 21 (35.0%)

W = 58 (59.2%) 5(35.7%)  14(584%) 39 (65.0%) 0133
Junvadlsawenuia

sw.auduazly = 61 (62.2%) 2 (14.3%) 8 (33.3%) 51 (85.0%)

INYUYU = 37 (37.8%) 12 (85.7%) 16 (67.7%) 9 (15.0%) <001
uuiuannnddaniululsawetuna

1 AW = 53 (54.1%) 13 (92.9%) 18 (75.0%) 22 (36.7%) <0.01%

11N 1 AU = 45 (45.9%) 1 (7.1%) 6 (25.0%) 38 (63.3%)
yaansadnInitsaalinisinu

=56 (57.1%) 2 (14.3%) 7 (29.2%) 47 (78.3%) <0.01*

YIAaY = 42 (42.9%) 12 (85.7%) 17 (70.8%) 13 (21.7%)
amszaululsaneuia

Tupundiieamenan1seau = 65 (66.3%) 7 (50.0%) 17 (70.8%) 41 (68.3%) 0.368

Tviununndlaiieans = 33 (33.7%) 7 (50.0%) 7(29.2%) 19 (31.7%)

*seaUaIAY YNGR < 0.05, afvaaeulnanaIs

M159971 2 UananaiinTvideyaiiiuuinsindnsiaa

Table 2 Analysis of ratio scale variables

fudsitAne (Aede+dudsavunnsgiy) ngudi 1 ngudl 2 ngudi 3 Aty Aneana
918 (38.98 + 6.00 ) 39.64 + 539  36.71 +4.23 39.73 + 6.56 0.180
Uszaunisalmaiunnssudaitu (6.67 + 5.59 U) 625+538  475+366  7.53+6.12 0.198
Funuviusuwnglulsmeuia (14.17 + 8.26 AY) 636 +352  875+576  18.17 + 7.34 <0.01*
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meludiuslnngdnily wuamuuanaseg1eiitedfty
‘vmaﬁmué’mmmﬁﬁlﬁ%’umﬂmiﬁﬂwﬂwé’ﬂqmﬁummm
Fnitulnengui 1 (Wl¥nssnw) Tnzuuuiade 6.64+0.40 uay
nauil 3 fzuuuadointu 7.70£0.27 uslinunnuunneig
Tué’mﬂisaumizﬁﬁiﬁ%’umﬂmiﬁﬂwﬂwé’ﬂqmﬁummsm
Foilu (519 3)

TuAUNSUSEENUNUTEN IS ULAE AN B
va3¥an, gunsallulsanenuianuii fanauandiueg1editdy
ddfaymeadluiia 3 ngu Taengud 1 (allfnssne) dalg)
Useifiuimansuszanuanuiifisewinamhenuiiieedy

TsamgnnauaznInANInTeNvetianuazaUnsallunsshw
FUhn (nsiadiAsm 1 uas 2) (1N3efl 4)

\ouanuaanguiogsmuvunalssmeuialundn
NAUTIVBINTENTNAITITAY WU Togaz 90 vewiununng
Foitululsimeruagudnnaudadulalinisinudiennais
07y uagilunlianasmuvinuedlsmeIuia (M5 5) lay
viununmddaituioglulsmenunaguaiifiesdiudes iy
Viunwnmddnflupuiedlulsimeuna Gewas 17.5) asaiudiy
fulsmenurayurudedningiduiunuwmddaitunudelu
lsaneuna (Sesag 87.9)

#1599 3 uanan 1T sIeitaded A INuasUsyaun saliilasuInn s luangs sviuenssuiAt

Table 3 Analysis of knowledge and experience received from orthodontic training program

fulsnfne (Anade+diulsuuannsgi,

SR 0-10 ASL) nauii 1 nguii 2 neuil 3 AdedAgynieana

mmﬁ (7.38 + 2.00) 6.64 (+0.40) 7.00 (+0.40) 7.70 (+0.27) 0.033*

Uszaunsal (6.43 + 2.81) 6.64 (£0.40) 5.75 (+0.66) 6.65 (+0.37) 0.387

*SeAUNEFIAYNNEAR < 0.05, adAvnaeunsanIa-iaaa
A159971 4 UanIRanNITIATIERAURGUaENTUsun S luls e U IaveauaUIYIE ATl
Table 4 Analysis of orthodontist’s attitude and environment factors
fauUsiidnen (ﬁhLa§a+dqu|ﬁaamumm§m, 4 4 4 e e e —
SR 5 2du) nguil 1 nguil 2 ngud 3 AndgdrAgNeaan

WiruaRron s3neEteUnumIsna g (2.84 £ 0.52) 262+040 272049 2,94 £ 0.54 0.051

A5UTEAUIIUIERISNEY (3.41 + 1.21) 221 +1.05 3.46 + 1.22 3.67 = 1.08 <0.01*

mmwﬁ”amaﬁaal,l,axqﬂnmi (3.28 + 1.21) 1.79 £ 1.12 317 + 1.49 3.67 + 0.90 <0.01*

*SeAUNBFIAYNNEAR < 0.05, adAvnaoUnTanIa-Iaaa
A5 5 UARINITUINUIINGUITIDE 1IN TTMEIUIA UMANIN AL HIN TN TIE 167504 Y
Table 5 Distribution of sample by their hospital size (classified by Ministry of Public Health)

WwAlsmeIUIa (Iuuay, dasidn) nguil 1 nguit 2 nguil 3 39U
Tsanenunaaud (A) 0 (0.0%) 4 (10.0%) 36 (90.0%) 40
Tsangnunariallaualug (S) 2 (10.0%) 3 (15.0%) 15 (75.0%) 20
Tsamenunariallauadn (M1) 0 (0.0%) 3 (60.0%) 2 (40.0%) 5
Tsmeuagavuwnivg (M2, F1) a4 (33.3%) 4 (33.3%) 4 (33.3%) 12
T,sq‘w&nmaﬂ;mumumﬂaw/lﬁﬂ (F2, F3) 8 (38.1%) 10 (47.6%) 3(14.3%) 21

UnIsed

MATedunsAnwIsTusAUBIATIE (cross-

sectional study) ungiunsinuazUseliunaladeigu viruam
Anus wildanunsavenlaindadenduiusviseineitestiu

Dumaduraiuediels' anzinuismenulwinuldves
Tngnzlulsmeuarusuienldmingisldiiudoya
AUIe o FaneukuudeUny uideiiludenling
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