


Guidelines for Authors

hiang Mai University’s Faculty of Dentistry publishes academic research articles in the newly titled - Oral

Sciences Reports, which was previously known as Chiang Mai Dental Journal (CMDJ). The journal was

originally established for the purposes of publishing academic research articles by the Faculty of Dentistry
DW &KLDQJ ODL 8QLYHUVLW\ LQ ,Q WKH FXUUHQW UHSRUW HGLWRI
received from authors prior to being published to ensure that the content of all articles is up-to-date, universal, logical,
and in accordace with academic principles so the reader can apply knowledge and cite works in the development of
GHQWLVWU\ IRU WKH SXUSRVHV RI DGYDQFLQJ IXWXUH UHVHDUFK ZKLO

At present, Oral Sciences Reports openly receives all submissions through an online journal review process system.

The new online system also allows reviewers and researchers an ability to read 3 issues each year.

Aims and Scope of the journal

7R FRPSLOH UHVHDUFK DQG FRQWHQW WKDW LV XS WR GDWH DQG X\
articles in Oral Sciences Reports are fundamental research work, including original articles, review articles, case reports/
series, short communications, and letters to the editor.

Policy
Accepted articles will be fairly reviewed by the editors and experts with full transparency through the following
process.
1. The articles must be correct according to academic principles and not duplicate works that have been previously
published.

2. The articles will be considered and reviewed through a non-bias process by concealing the names of authors
and related persons in the considered documents while also concealing the names of the experts and reviewers
who review the articles (double-blind review).

3. The review process can be tracked online. The article authors can review the status of their article and are able
to follow up on the article evaluation through the online process. The duration of each step is closely monitored
so that the articles can be published on time.

4. Authors of articles are responsible to review and verify the accuracy of the text, images, tables in the articles
before publication.

5. Articles published in Oral Sciences Reports are the copyright of Oral Sciences Reports, which forbids anyone
from duplicating published articles for any purpose without explicit permission from Oral Sciences Reports.
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Types of Submission
Oral Sciences Reports invites the following submissions:
1. Original Articles Original contributions of research reports or unpublished recent academic research
WR WKH GHYHORSPHQW DQG DSSOLFDWLRQV LQ GH
article must not exceed 4000 words in length and must contain ho more than 10
¢JXUHVY DQG WDEOHV LQ WRWDO

5HYLHZ $SUWLF@RYSUHKHQVLYH UHYLHZV RI VSHFLDO DUHDV RI IR
Articles that contain important collected data from numerous books or journals and
from the writer’s experience. Information should be described, reviewed, compared,
and analyzed. The review article must not exceed 4000 words in length and must
FRQWDLQ QR PRUH WKDQ ¢JXUHV DQG WDEOHV LQ

3. Systematic Reviews Clearly formulated reviews that uses systematic and reproducible methods to
identify, select and critically appraise all relevant research, and to collect and
analyze data from the studies that are included in the review.

&DVH 5HSRUWVWV2BHULGINMO ¢QGLQJY WKDW KLJKOLJKW QRYHO WHFKQ
DQG UHODWHG (¢HOGV ZKLFK LQFOXGH FOLQ-LFDO V\
ment, follow-up, and evaluation. The report must not exceed 2500 words in length
DQG PXVW FRQWDLQ QR PRUH WKDQ ¢(JXUHV

5. Letters to the Editor Commentaries on published papers in the journal and other relevant matters that
must not exceed 1000 words in length

Submission Checklist
Authors should ensure to prepare the following items for submission. Failure to complete the required items may
contribute to the delay of publication process. Please check the relevant section in this guideline for more details.
7LWOH SDJH OXVW LQFOXGH WLWOH RI WKH DUWLFOH DXWKRU QI
designated as the corresponding author with contact details (e-mail address and full
postal address) (see ‘Title page’ section for more information and an example)



2. CRediT Contribution  Author will be asked to provide CRediT Contributions as well as their degree

of contribution at the time of the original submission. CRediT Contribution is a
KLJK OHYHO FODVVL,{FDWLRQ RI WKH GLYHUVH UROH
published research output in the sciences. Its purpose to provide transparency in
contributions to scholarly published work, to enable improved systems of attribu
tion, credit, and accountability.

$EVWUDFW OXVW QRW H[FHHG ZRUGYV 5HOHYDQW NH\ZRUGYV
included at the end of the abstract. (see the ‘Abstract’ section for more details)

ODLQ ODQXVFUISXW KRU GHWDLOV DQG DI{OLDWLRQ PXVW QRW EH LQ
more details)

5. Figures Should include relevant captions. (see the ‘Figures’ section for more details)
6. Tables Should include titles, description, and footnotes. (see the ‘Tables’ section for more
details)

7. Supplementary data (if applicable)

$GGLWLRQDO FRQVLGHUDWLRQV WKH DXWKRU VKRXOG FRQ¢UP EHIRUH V)
1. Manuscript must be ‘spell-checked', ‘grammar-checked', and ‘plagiarism-checked’.
$00 ¢JXUHV WDEOHV DQG UHIHUHQFHYVY PHQWLRQHG LQ WKH WH[W V
3. Permission must be obtained for use of copyrighted material from other sources (including the internet).
$XWKRUV PXVW SURYLGH FRQALFWYV RI LQWHUHVW VWDWHPHQW HYH

Ethical Guidelines
Authors must acknowledge to the following ethical guidelines for publication and research.

A. Authorship and Author Contributions

The policy of Oral Sciences Reports that only ONE corresponding author is accepted. Where there is-any uncer
tainty regarding authorship, the editor of the journal reserves the right to contact the corresponding author of the study
for further information. Authors must acknowledge that the manuscript has been read and approved by all authors and
that all authors agree to the submission of the manuscript to the Journal. Authors are required to identify the contribu
tions for which they are responsible. Author will be asked to provide CRediT Contributions as well as their degree of
FRQWULEXWLRQ DW WKH WLPH RI WKH RULJLQDO VXEPLVVLRQ &5HGL7 &l
roles performed in the work leading to a published research output in the sciences. Its purpose to provide transparency
in contributions to scholarly published work, to enable improved systems of attribution, credit, and accountability.

Authors are expected to carefully consider the list and order of authors before submitting their manuscript and
SURYLGH WKH GH{;QLWLYH OLVW RI DXWKRUVY DW WKH WLPH RI WKH RULJL
author names in the authorship list should be made only before the manuscript has been accepted and only if approved
by the editor of the journal. To request such a change, the editor must receive the following from the corresponding
author:

(a The reason for the change in the author list

E:ULWWHQ FRQ;¢UPDWLRQ H PDLO OHWWHU IURP DOO DXWKRUV WKD
ment.

,Q FDVH RI DGGLWLRQ RU UHPRYDO RI DXWKRUVY WKHVH PXVW EH FR
Please be informed that changes of the authorship cannot be made in any circumstances after the manuscript has been
accepted.



B. Ethical Considerations

All studies using human or animal subjects should include an explicit statement in the Material and Methods section
identifying the review and ethics committee’s approval for each study. Experimentation involving human subjects will
only be published if such research has been conducted in full accordance with the World Medical Association Decla-
ration of Helsinki (version 2008) and the additional requirements or with ethical principles of the country where the
research has been carried out. Manuscripts must be accompanied by a statement that the experiments were undertaker
with the understanding and written consent of each subject and according to the above-mentioned principles.

Experimentation involving animal subjects should be carried out in accordance with the guidelines laid down by
the National Institute of Health (NIH) in the USA or with the European Communities Council Directive of 24 Novem-
ber 1986 (86/609/EEC) and in accordance with local laws and regulations. Editors reserve the right to reject papers if
there is doubt as to whether appropriate procedures have been used.

C. Clinical Trials
All clinical trials must register in any of the following public clinical trials registries:
t 7KDL &OLQLFDO 7ULDOV 5HJLVWU\ 7&75
t1,+ &OLQLFDO 7ULDOV 'DWDEDVH
t (8 &OLQLFDO 7ULDOV 5HJLVWHU
¥ ,65&71 5HIJLVWU\

The clinical trial registration number and name of the trial register should be included in Materials and Methods
of the manuscript. For epidemiological observational trials, authors of epidemiological human observations studies
are required to review and submit a 'strengthening the reporting of observational studies in Epidemiology' (STROBE)
checklist and statement. Compliance with this must be detailed in Materials and Methods.

D. Systematic Review

The abstract and main body of the systematic review should be reported using the PRISMA for Abstract and
PRISMA guidelines respectively. Authors submitting a systematic review should register the protocol in one of the
readily-accessible sources/databases at the time of project inception and not retrospectively (e.g. PROSPERO database,
OSF registries). The protocol registration number, name of the database or journal reference should be provided at
WKH VXEPLVVLRQ VWDJH LQ ODWHULDOV DQG OHWKRGV $ 35,60% FKHFN
included in the submission material.

( &RQALFWV RI ,QWHUHVW

$00 DXWKRUV PXVW GLVFORVH DQ\ ¢QDQFLDO DQG SHUVRQDO UHOD
LQDSSURSULDWHO\ LQAXHQFH ELDV WKHLU ZRUN 3RWHQWLDO VRXUFH
or stock ownership, membership of a company board of directors, membership of an advisory board or committee for
a company, and consultancy for or receipt of speaker's fees from a company. If there are no interests to declare, please
VWDWH p7KH DXWKRUV GHFODUH QR FRQALFW RI LQWHUHVWY $XWKRUV
ments.

) 6XEPLVVLRQ 'HFODUDWLRQ DQG 9HUL¢(FDWLRQ

Submission of an article implies that the work described has not been published previously (except in the form
of an abstract, a published lecture or academic thesis), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where the work
was carried out, and that, if accepted, it will not be published elsewhere in the same form, in English or in any other
language, including electronically without the written consent of the copyright- holder. The conference proceedings
are allowed to be part of the article if the contents do not exceed 70% of the article.



G. Copyright

As an author, you have certain rights to reuse your work. Subscribers may reproduce tables of contents or pre-
pare lists of articles including abstracts for internal circulation within their institutions. Permission of the Publisher
is required for resale or distribution outside the institution and for all other derivative works, including compilations
and translations. If excerpts from other copyrighted works are included, the author(s) must credit the source(s) in the
article.

Manuscript Preparation

All texts in the submitted manuscript are required to be inclusive language throughout that acknowledges diver
sity, conveys respect to all people, is sensitive to differences, and promotes equal opportunities. Authors should ensure
that writing is free from bias, for instance by using 'he or she', 'his/her' instead of 'he' or 'his', and by making use of job
WLWOHV WKDW DUH IUHH RI VWHUHRW\SLQJ IRU LQVWDQFH E\ XVLQJ FKD
of 'stewardess'). Articles should make no assumptions about the beliefs or commitments of any reader, should contain
nothing which might imply that one individual is superior to another on the grounds of race, sex, religion, culture, or
any other characteristic.

A. Title page

The title page will remain separate from the manuscript throughout the peer review process and will not be

sent to the reviewers. It should include these following details:

f 7LWOH VKRXOG EH FRQFLVH LQIRUPDWLRQ UHWULHYDO DQG QRW
formulae where possible.

T $XWKRU QDPHVY DQG DI¢(OLDWLRQVY 30OHDVH FOHDUO\ LQGLFDWH WHK
DUH DFFXUDWHO\ VSHOOHG 3UHVHQW WKH DXWKRUV DI{OLDWLRC
WKH QDPHVY ,QGLFDWH DOO DI¢OLDWLRQV ZLWK D ORZHU FDVH V>
QDPH DQG LQ IURQW RI WKH DSSURSULDWH DGGUHVY 3URYLGH WK
the country name and the e-mail address of each author.

¥ &RUUHVSRQGLQJ DXWKRU ZLOO KDQGOH FRUUHVSRQGHQFH DW DOO
lication. This responsibility includes answering any future queries about Methodology and Materials. Please
ensure that the e-mail address and contact details given are kept up to date by the corresponding author.

B. Abstract
Abstract must not exceed 250 words with concise and informative explanations about the article. Authors must
prepare an abstract separately from the main manuscript using Microsoft Word processing software (.doc or .docx).
3OHDVH DYRLG UHIHUHQFHYV DQG XQFRPPRQ DEEUHYLDWLRQV EXW LI H
mention in the abstract itself. Abstract structure of the original articles must consist of ‘Objectives, Methods, Results,
and Conclusions’.
$EVWUDFW RI RWKHU W\SHV RI VXEPLWWHG DUWLFOHYV VKRXOG EH \
relevant to the articles must be provided and arranged in alphabetical order.
C. Manuscript
Oral Sciences Reports adheres to a double-blinded review. The main body of the paper (including the references,
(JXUHV WDEOHYV DQG DQ\ DFNQRZOHGJHPHQWY PXVW QRW LQFOXGH DQ\
The layout of the manuscript must be as simple as possible with double-spaced, single column format with Sans Serif
IRQW DQG XSORDGHG DV DQ HGLWDEOH OLFURVRIW :RUG SURFHVVLQJ ¢0FH
must be avoided, but the emphatic options such as bold face, italics, subscripts, and superscripts, etc. are encouraged.



1. Original article

T, Q WU R GhoHEltMncRdg literature reviews of previous studies, research questions, and the rationale for
conducting the study. The Introduction should not be too long and should be easy to read and understand while avoiding
a detailed literature survey or a summary of the results.

fMethods VKRXOG SURYLGH VXI¢FLHQW GHWDLOV LQ D ORJLFDO VHT>»
independent researcher. Methods that are already published should be summarized and indicated by a reference. If
TXRWLQJ GLUHFWO\ IURP D SUHYLRXVO\ SXEOLVKHG PHWKRG XVH TXR\
existing methods should also be described.

TResults should show the data gained from the study’s design in text, tables and/or illustrations, as appropriate,
and be clear and concise.

FDiscussion is criticism, explanation, and defense of the results from the standpoint of the author, and
comparison with other peoples’ reports. The discussion can include criticism of materials, methods and study results,
SUREOHPVYV DQG GLI¢(¢FXOWLHY SRLQWLQJ RXW WKH EHQH¢{WV RI DGRSW
VKRXOG H[SORUH WKH VLIQL{FDQFH RI WKH UHVXOWYV RI WKH ZRUN QR
published literature.

FConclusions refers to a summary of the study or research results.

FfAcknowledgments?lease specify contributors to the article other than the authors accredited. Please also
LQFOXGH VSHFL¢{¢FDWLRQV RI WKH VRXUFH RI IXQGLQJ IRU WKH VWXG\

Formatting of funding source:
This work was supported by the 1st organization name [grant numbers xxxx]; the 2nd organization hame
[grant number yyyy]; and the 3rd organization name [grant number zzzz].

If no funding has been provided for the research, please include the following sentence:

7KLV UHVHDUFK GLG QRW UHFHLYH DQ\ VSHFL¢{F JUDQW RU IXQGLQ
RU QRW IRU SUR¢{¢W VHFWRUYV

fReferences VKRXOG EH FRQ{;QHG WR GRFXPHQWY UHODWLQJ WR WKH I
exceed 80, placed in order and using numbers which are superscripted and put in parentheses, starting with number 1
in the article and in reference document’s name. (see ‘References’ section for more information regarding reference
formatting)

2. Review articles should be divided into Introduction, Review and Conclusions. The Introduction section should
be focused to place the subject matter in context and to justify the need for the review. The Review section should be
divided into logical sub-sections in order to improve readability and enhance understanding. Search strategies must be
described, and the use of state-of-the-art evidence-based systematic approaches is expected. The use of tabulated an
illustrative material is encouraged. The Conclusion section should reach clear conclusions and/or recommendations
on the basis of the evidence presented.

3. Systematic review
I, QWURGXFWLRQ VKRXOG EH IRFXVHG WR SODFH WKH VXEMHFW PD
fOHWKRGV VKRXOG EH GLYLGHG LQWR ORJLFDO VXE VHFWLRQV LQ |
ing (e.g. details of protocol registration, literature search process, inclusion/exclusion criteria, data extraction, quality
assessment, outcome(s) of interest, data synthesis and statistical analysis, quality of evidence).



F5HVXOWYV VKRXOG SUHVHQW LQ VWUXFWXUHG IDVKLRQ H J UHVXOW
studies, results of primary meta-analysis, additional analysis, publication bias, quality of evidence).

$T'LVFXVVLRQ VKRXOG VXPPDUL]H WKH UHVXOWY KLJKOLJKWLQJ FRP.
of evidence, agreements and disagreements with other studies or reviews, strength and limitations, implications for
practice and research.

I&RQFOXVLRQ V VKRXOG UHDFK FOHDU FRQFOXVLRQV DQG RU UHFRPF

4. Case reports/series should be divided into Introduction, Case report, Discussion and Conclusions. They should
EH ZHOO LOOXVWUDWHG ZLWK FOLQLFDO LPDJHV UDGLRJUDSKY DQG KL\
However, all illustrations must be of the highest quality.

There are some necessary considerations which should be comprehended and consistent throughout the article:

$EEUHYLDWLRQV GH¢{¢QH DEEUHYLDWLRQV DW WKHLU ¢UVW RFFXUUH
after it. Please ensure consistency of abbreviations throughout the article.

2. Mathematical expressions: the numbers identifying mathematical expressions should be placed in parentheses
DIWHU WKH HTXDWLRQ AXVK WR WKH ULJKW PDUJLQ ZKHQ UHIHUULQJ W
Egs. (3-10), [see Eq. (4)], etc.

I1RPHQFODWXUH DEEUHYLDWLRQV DQG DFURQ\PVY VKRXOG EH VSHOO
RU VSHOOHG RXW LQ WDEOHV DQG ¢(JXUHV LI QHFHVVDU\ 8QLWYV RI PHEL
clature in the manuscript should be complete words, such as maxillary right central incisor. Numbering of teeth from
pictures or tables should follow the FDI two-digit system.

4. Units: use the international system of units (SI). If other units are mentioned, please give their equivalent in
Sl

SURGXFW LGHQWL¢;FDWLRQ DOO SURGXFWV PHQWLRQHG LQ WKH WH
WXUHU FLW\ VWDWH DQG FRXQWU\ LQ SDUHQWKHVHV DIWHU WKH ¢UVW |
cemented on dentin surface with resin cement (RefyX200, 3M ESPE, St. Paul, MN, USA)...

D. Figures

Figures should be prepared and submitted separately from the main manuscript. Color artworks are encouraged
DW QR DGGLWLRQDO FKDUJH 5HJDUGOHVV RI WKH DSSOLFDWLRQ XVHG R
LV ¢6QDOL]HG SOHDVH pVDYH DVY RBEPS HIFERUNEG Rndt Wil hél idilimwhKH LPDJH)
resolution of 300 dpi. Keep the artwork in uniform lettering, sizing, and similar fonts. Please do not submit graphics
that are too low in resolution or disproportionately large for the content. Authors must submit each illustration as a
VHSDUDWH ¢ OH

Please ensure that each illustration has a caption according to their sequence in the text and supply captions
VHSDUDWHO\ LQ HGLWDEOH OLFURVRIW :RUG SURFHVVLQJ (OH GRF RU C
SULVH D EULHI WLWOH QRW RQ WKH ¢(JXUH LWVHOI DQG D GHVFULSWLRQ
to a minimum but explain all symbols and abbreviations used.

E. Tables
30HDVH VXEPLW WDEOHYV DV HGLWDEOH OLFURVRIW :RUG SURFHVVLQ.
vertical rules and shading in table cells. Each table should be placed on a separate page, not next to the relevant text
in the article. Number tables consecutively in accordance with their appearance in the text and place any table notes
below the table body while ensuring that the data presented in them does not duplicate results described elsewhere in
the article.



F. References
Citation in text
Any citations in the text should be placed in order and using numbers which are superscripted and put in
parentheses. Please ensure that all citations are also present in the reference list consecutively in accordance with their
appearance in the text.

Reference style

All references should be brought together at the end of the paper consecutively in accordance with their
appearance in the text and should be in the Vancouver reference format. Please follow these examples of correct
reference format below:

1. Journal article

1.1. One to six authors

$XWKRU V + )DPLO\ QDPH DQG LQLWLDOV 7LWOH RI DUWLFOH %
(issue):pages.

Example:
3DUYH] *0 3KDUPDFRORJLFDO DFWLYLWLHYV RI PDQJR ODQJLIHUD ,QGLFLCL
1-7.

Or
Choi YS, Cho IH. An effect of immediate dentin sealing on the shear bond strength of resin cement to porcelain
UHVWRUDWLRQ - $GY BURVWKRGRQW

Or
Firmino RT, Ferreira FM, Martins CC, Granville-Garcia AF, Fraiz FC, Paiva SM. Is parental oral health literacy a
SUHGLFWRU RI FKLOGUHQ V RUDO KHDOWK RXWFRPHV" 6\VWHPDWLF UHY

1.2. More than six authors

$XWKRU V + )DPLO\ QDPH DQG LQLWLDOV RI WKH UVW VL[ DXWKR
3XEOLFDWLRQ \HDU YROXPH LVVXH SDJHV

Example:
Vera J, Siqueira Jr JF, Ricucci D, Loghin S, Fernandez N, Flores B, et al. One-versus two-visit endodontic treatment
RI WHHWK ZLWK DSLFDO SHULRGRQWLWLY D KLVWREDFWHULRORJLF VW

1.3. Article in press

Authors separated by commas — Family name and initials. Title of article. Abbreviated journal title in italics.
Forthcoming - year of expected publication.

Example:
Cho HJ, Shin MS, Song Y, Park SK, Park SM, Kim HD. Severe periodontal disease increases acute myocardial infarc-
tion and stroke: a 10-year retrospective follow-up study. J Dent Res. Forthcoming 2021.

2. Books

2.1. Book with author (s)

Author(s) — Family name and initials (no more than 2 initials with no spaces between initials)— Multiple
authors separated by a comma. After the 6th author add - "et al". Title of book. Edition of book if later than 1st ed.
30DFH RI SXEOLFDWLRQ 3XEOLVKHU QDPH <HDU RI SXEOLFDWLRQ

Example:
6KHUZRRG ,$ (VVHQWLDOV RI RSHUDWLYH GHQWLVWU\ 6XIIRON %R\GH
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Or
Abrahams PH, Boon JM, Spratt JD. McMinn's clinical atlas of human anatomy. 6th edition. Amsterdam: Elsevier

+HDOWK 6FLHQFHYV

2.2. Book with no author
7LWOH RI ERRN (GLWLRQ RI ERRN LI ODWHU WKDQ VW HG 3O0ODFH RI

Note: Do not use anonymous. Please begin a reference with the title of the book if there is no person or organization
LGHQWL,HG DV WKH DXWKRU DQG QR HGLWRUV RU WUDQVODWRUYV DUH Jl

Example:

$ JIXLGH IRU ZRPHQ ZLWK HDUO\ EUHDVW FDQFHU 6\GQH\ 1DWLRQDO %UH

2.3. Chapter in a book
Author(s) of chapter - Family name and initials, Title of chapter. In: Editor(s) of book - Family nhame and

LOQLWLDOV HGLWRUV 7LWOH RI ERRN HGLWLRQ LI QRW ¢¢UVW 30DFH RI

numbers of chapter].

Example:
Rowlands TE, Haine LS. Acute limb ischaemia. In: Donnelly R, London NJM, editors. ABC of arterial and venous

GLVHDVH QG HG HVW 6XVVH[ %ODFNZHOO 3XEOLVKLQJ S

3. Thesis/dissertation
3.1. Thesis in print
$XWKRU IDPLO\ QDPH IROORZHG E\ LQLWLDOV 7KHVLV WLWOH >W\S

Example:
.D\ -*  QWUDFHOOXODU F\WRNLQH WUDI¢{FNLQJ DQG SKDJRF\WRVLV LQ PIL

RI 4XHHQVODQG

3.2. Thesis retrieved from full text database or internet

Author - family named followed by initials. Thesis title [type of thesis/dissertation on the Internet]. Place of

SXEOLFDWLRQ 3XEOLVKHU <HDU >FLWHG GDWH * \HDU PRQWK GD\@ $YD

Example:
Pahl KM. Preventing anxiety and promoting social and emotional strength in early childhood: an investigation of risk

IDFWRUV >GLVVHUWDWLRQ RQ WKH ,QWHUQHW@ 6W /XFLD 40G 8QLYHU
from: https://espace.library.uq.edu.au/view/UQ:178027

4. Webpage

4.1. Webpage with author
$XWKRU RUJDQL]DWLRQ V QDPH 7LWOH RI WKH SDJH > QWHUQHW @

GDWH RU \HDU >XSGDWHG GDWH \HDU PR/@W& DEXNDHHUWRARG8GDWH \HDU F

Example:
American Dental Association. COVID-19 and Oral Health Conditions [Internet]. Chicago: American Dental Associ-

DWLRQ JHE >XSGDWHG JHE FLWHG -XQ @ $YDLODEOH IL

news-releases/2021-archives/february/covid-19-and-oral-health-conditions

4.2. Webpage with no authors
7LWOH > QWHUQHW@ 3ODFH RI SXEOLFDWLRQ LI DYDLODEOH 3XEOLVKE

GDWH LI DYDLODEOH FLWHG GDWH@ $YDLODEOH IURP 85/
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Example:
'"HQWLVWU\ DQG $'+' > QWHUQHW @ -DQ > X S G DW H Gittps://snBo@eden-FLWH G
tistry.net/blog/dentistry-and-adhd/

4.3. Image on a webpage

$XWKRU RUIJDQL]DWLRQ 7LWOH >LPDJH RQ WKH ,QWHUQHW@ 3ODF
\HDU >XSGDWHG GDWH FLWHG GDWH@ $YDLODEOH IURP 85/
Note: If the image does not have a title - give the image a meaningful title in square brackets.
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This review investigated dental implant artifacts in magnetic resonance imaging
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Wannakamon Panyarak, (MRI) and their safety in clinical practice. Dental prostheses, including implants, crowns,
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Radiology, Department of Oral Biology and orthodontic appliances, cause artifacts due to their high magnetic susceptibility, par
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ticularly in materials like iron, stainless steel, and cobalt-chromium. Titanium implants are
considered safe under MRI environments according to the American Society for Testing
and Material (ASTM) standards, with no reported thermal injury or dislodgement during
examinations. Despite limited artifacts from titanium's paramagnetic nature, minute fer
romagnetic components can still affect visualization. Thus, reducing artifacts in oral and
maxillofacial MRI scans is crucial.

7ZR PDLQ FDWHJRULHY RI DUWLIDFW UHGXFWLRQ WHFK
titanium or alternative materials like zirconia and adjusting MR parameters with advanced
sequences. Recommendations include increasing the readout bandwidth, reducing slice
thickness, using spin-echo sequences instead of gradient-echo, and employing short tau
inversion recovery or DIXON techniques for fat suppression. Additional methods like
VAT, VAT-SEMAC combination, and MAVRIC show promise, although applicability may
EH UHVWULFWHG LQ VSHFL¢F 05, VFDQQHUV

Continuous advancements in dental implant materials and MRI sequences are needed
to improve imaging quality and reduce artifacts. Collaboration among dental practitioners,
UDGLRORJLVWY DQG 05, WHFKQRORJLVWY LV HVVHQW
patient safety. Although overall dental implant artifacts pose challenges, safety in MRI
LV ZHOO HVWDEOLVKHG 2QJRLQJ GHYHORSPHQWY KROC
imaging quality in patients with dental devices.

Keywords: artifact reduction techniques, dental implant artifact, MRI compatibility, MRI
safety, titanium implants

2UDO 6FL 5HS
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Introduction MRI examinations.
Dental implants have become a popular and widely
used treatment option for patients with missing teettMRl Physics and Artifact Formation
While there are less invasive alternatives that involve
preserving natural teeth, dental implants offer a viabMRI physics
solution if these options are not feasible or fail to provide MRl is a diagnostic imaging technique that relies on
satisfactory results) The prevalence of dental implantsthe behavior of hydrogen atoms'(Hh a strong magnetic
KDV VHHQ D VLIJQL¢{¢FDQW ULVH Ig,QIOJg;-.IEMIQI-W VWEDQVY UDLQMGRNO/'XBWHD VSH
indicating an increase from 0.7% in 1999-2000 to 5.7% known as the ‘Larmor frequency’, which depends on the
2015-2016 among adults missing any teeth in the Unittd WUHQJWK RI WKH ORFROhS¥W&®WLF PDJC
States. This growth is especially prominent in the 58onship is represented by the following equafidn
to 64 age group, with projections suggesting continued 5%
expansion but limited overall access by 2(26. ZKHUH & LV WKH /DUPRU IUHTXHQF\ LQ 0
Magnetic Resonance Imaging (MRI) is a non-invamagnetic ratio in MHz/Tesla, anq & the strength of the
sive imaging technique widely used for evaluating variou¥ WDWLF PDJQHWLF ¢HOG LQ 7HVOD &R
medical and dental conditions without involving ionizingSURFHG XUHV XVH 7 RU 7 PDIQHWLF ¢
radiation®? ,Q GHQWLVWU\ 05, ¢ QGV mOaMdcRUatllSE the E&mbL ReQuénkyQof a hydrogen
examining soft tissue lesions, salivary gland pathologiegroton is approximately 63.8 MHz.
and internal derangements of the temporomandibular joint When patients or objects with hydrogen nuclei are
70- EHQH/;WLQJ IURP LWV H[FH SWOIDRAHD0 MR IDVW.VYRRJIP PRQYHWWYRW ¢ HOG
resolution. Researchers have noted MRI's superiority i DPOLJQ DQG XQGHUJR SUHFHVVLRQ DURX(
detecting tumor staging, odontogenic cysts, and perineuthag similar manner that gyroscopes or tops precess around
spread compared to computed tomography (¢¥). D JUDYLWDWLRQDO ¢HOG 5HVRQDQFH L
Moreover, MRI has emerged as a valuable tool for dentsthort-burst RF pulses with a frequency and speed simi-
implant planning and postoperative evaluation due to itar to that of the M spins. These RF pulses are emitted
DELOLW\ WR GH¢{QH LPSODQW SfRMithe/ RRAIN bhiIQiEo he/MRH vhi. THeIHRighW L R Q V
with the inferior alveolar nervé:89In certain cases, MRI themselves, spin synchronously (in-phase) and simul-
can even be a viable alternative to CBCT for fully guidedV DQHR XVO\ ALS DFFRUGLQJ WR WKH D
implant placement:® making it potentially useful (e.g., 90° or 180°). Different degrees of resonance can be
WKURXJKRXW WKH ZRUNARZ RI LRSBRE ehphaslziddids He-emphasizing certain tissue
'"HVSLWH LWV EHQH¢/;WV 05, LV fyfRQ AlterBhe @6 huifsBs/ditd SwitoQe® @ WHarkiax W v
with ferromagnetic medical devices or dental materialsack to their original stage with T1 (longitudinal) and T2
in their bodies, as these can interact detrimentally wiiftransverse) relaxation times. Simultaneously, the energy
WKH 05, V PDIJQHWLF ¢(¢HOG 6 X FieleasedNrbnutbeFawrhdRideéteBrénl\byUihe Ve ey coll,
in undesirable effects like artifact production, radiefreinducing an electrical voltage that is processed to create MR
quency (RF)-induced heating, and magnetically inducethages*1213)The diagram showing basic MR physics
displacement of objects. Among dental materials, metallis illustrated in Figure 1.
dental devices like orthodontic brackets, metal crowns,
and dental implants have been found to cause artifadtsgnetic susceptibility
in oral and maxillofacial MRI, potentially complicating Magnetic susceptibility is the dimensionless ratio of
diagnostic interpretatior§:2:212This review aims to the magnetization (M) in a material to the intensity of the
HOXFLGDWH WKH VSHFL¢F DUWLPDFOHWWK RWOBD Q@ HPW WIHPIHD \RAULHEG L C
and maxillofacial MRI due to dental materials, with a $ A and expressed in parts per million (ppm 0’10
particular focus on dental implants. Furthermore, thas Chi ( 7KH UHODWLRQVKLS RI WKHVH SD|
review will offer insights into MRI safety considerationsby the following equatidf®
for patients with implant-retained restorations undergoing = %
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Figure 1: Diagram of basic MRI physics: A, Hydrogen atom or protch((EUHFHVVHY ZKHQ SODFHG LQ JWH H[WHUQ
LWV J\URPDJQHWLF UDWLR RI 0+] 7THVOD ,%WEKKHN @ GILIRWIR®D D PQH. \& R GLW DRQRI
ZKHQ D f UDGLRIUHTXHQF\ 5) SXOVH LV DSSOLHG SURWRQV PRYH WR WUDQVYHU
relax back to their original state.

In other words, magnetic susceptibility determines thigave positive magnetic susceptibility and weakly attract to
material's ability to be magnetized by an external magneticmagnet. They are far less likely to cause MRI artifacts.
¢HOG ODWHULDOV FDQ EH FKDUDEANpled ihtl@elli@ivvhRtavid{uichttithnitirnSand/dénaN H G
on their magnetic susceptibilit®1”) as illustrated in amalgam.
Figure 2 and described in Tabl&®2% 3. Ferromagnetism £300 ppm): These materials

1. Diamagnetism ( < 0 ppm): These materials haviave high magnetic susceptibility values and are strongly
negative magnetic susceptibility and are repelled battracted to a magnet. They have a high potential to cause
magnets. They are less likely to cause MRI artifact8IRI artifacts when positioned in the patient's body due
Examples include wood, zinc, copper, silver, gold, anWW R WKH VLIJQL¢{FDQW GLIIHUHQFH LQ
most biological tissues. between these materials and human tissues. Examples

2. Paramagnetism (0< < 300 ppm): These materialsclude ferrite (iron), magnetite, and stainless steel.
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Even materials with trace amounts of ferromagnetizace elements from grade | to 1V, respectii@i?*)
ingredients can cause artifacts and disturbances in MRrade IV CpTi is the most used type of titanium for
Dental restorations such as gold and titanium are ledental implants because it has the highest oxygen con
likely to induce artifacts, but they can generate artifactent (0.4%) and excellent mechanical strer{&rthThe
and distortions due to traces of other ferromagnetic metather two grades (Grades V and VI) are titanium alloys.
components, especially iréft) Understanding the mag- Grade V titanium (Ti-6Al-4) is an alloy composed of 90%
netic susceptibility of dental implant materials is crucialitanium, 6% aluminum (Al), and 4% vanadium (V). The
in managing potential artifacts and ensuring patient safewjloying elements enhance the material's strength and

during MRI procedures. stability. Grade VI, also known as Ti-6Al-4V ELI (Extra
Low Interstitial), has a similar composition to Grade V
Dental implant materials and artifact formation but with lower levels of interstitial elements like oxygen

To replace missing teeth, oral implants arend iron. This results in improved ductility and toughness.
recommended as the treatment of chdfééThese Titanium alloys have become prominent in biomedical
dental implants are typically made from various materialgpplications due to their cost-effectiveness and desirable
each having its own advantages and disadvantages. @uneperties. These alloys are categorized based on their
common material used for dental implants is titaniuman WDELOL]J]LQJ HOHPHQWYV DOSKD . E H
its alloys because of its biocompatibility, corrosion resisW LR Q . 7KH PRVW FRPPRQ GHQWDO
tance, high strength for resisting occlusal force and suffers high strength and corrosion resistance. However,
able modulus for transmitting force to bdA8The Amer  concerns about the potential toxicity of aluminum and
LFDQ 6RFLHW\ IRU 7THVWLQJ DQG bhatithuhabeOlat t& thé devEIGpEY bf;ateenative
titanium implants into six grades. Four of these gradedloys using non-toxic elements like niobium, tantalum,
(grades | to IV) are commercially pure titanium (CpTi)zirconium, and palladium. The surface composition of
known as unalloyed titanium. The mechanical propertjtanium implants, typically TiQ plays a crucial role in
of CpTi was improved by oxygen, nitrogen, carbon, andone interaction and corrosion resistance. Recent advan-
iron. It can result in increasing the concentration of thesements include a binary titanium-zirconium alloy

Diamagnetism Paramagnetism Ferromagnetism
Electronic configuration 111l 111! 1 1l 111 L |
All paired electron Atleast one unpaired electron  More than one unpaired electrons

internally create strong
magnetic field

Magnetic moment orientation

relative to magnetic field (By) m‘aﬂ m’so m%

Atoms have no magnetic Magnetic moments have Magnetic moments have
moment. Thus, they are randomly oriented. Someare  analogously aligned. Itis strongly
unaffected by magnetic field. affected by magnetic field. affected by magnetic field.

Effect on magnetic field — — = _
D<= 0% 0= 0k =01

Magnetic field bends away  Magnetic field slightly bends  Magnetic field vastly bends

from the material. toward the material, into the material.
Example materials Water, air, biological tissues, Aluminum, chromium, Iron, cobalt, gadolinium,
wood, zinc, mercury, copper, platinum, titanium, alkaline nickel
silver, gold metal, dental amalgam

Figure2: ,O0XVWUDWLRQ RI HDFK W\SH RI PDJQHWLVP VKRZLQJ VFKHPDWLF GLDJUDPV RI
UHODWLYH WR PDJQHWLF ¢HOG VFKHPDWLF GLDJUDPV RI HIITHFW RQ PDJQHWLF ¢HOG
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Table 1: Magnetic susceptibility () of biological compounds andimage.

various prosthetic materials that could be found in human®6&3). 2. Failure of fat suppression: fat suppression tech-
Materials (ppm) niques are commonly used in MR examinations to sup-
Gold { press signals from adipose tissue. However, the high signal
Human bone i WR + from fat can still be recognized in the presence of metallic
Human tissue i WR i materials, reducing the effectiveness of fat suppression in
Copper i the vicinity of dental materials.
Water (37°C) i 3. Displacement artifacts: these artifacts result from
Air 0.264 geometric distortion, signal void, and signal pile-up during
Aluminum . the process of slice selection and readout directions. The
Zirconium 109 . . . .
varying frequency induced by metallic materials can cause
Titanium 182 . . .. .
-~ the MRI machine to select incorrect positions, leading
Gadolinium-based contrast agent ¢ h i hifti . d di ) f
rror i iftin r
0.1 mol /) v 0 e. ors su_c as slice s _ g, curving, and disunion o
Platinum 279 multiple regions known as pile-up effects.
Chromium-cobalt 550 XULQJ 05, WKH PDJQHWLF ¢(HOG F
Stainless steel 9000 the body's tissues to precess, generating signals used to
Iron 200x168 create images. However, the magnetic susceptibility of

WLWDQLXP GHQWDO LPSODQWYV VLJQL
of surrounding biological tissues, leading to increased
(Roxolid® 6WUDXPDQQ ODQXIDFWXUURI XGRFOBQVHNWOMGDQG PDIQHWLF
TX, USA) that demonstrates improved strength and borreerromagnetic metals present in dental materials can
integration compared to traditional titanium alloys. Thesé« UHDWH WKHLU RZQ PDJQHWLF (¢HOG\
GHYHORSPHQWY UHAHFW RQJR L QJf prldrRiteguancisin Reykbor@dr ibodWtisstieE Ts
compatibility and performance of dental implant ratedisruption of normal precession results in susceptibility
rials (26) artifacts, causing signal void and image distortion in the area
Recent research indicates that titanium implantsurrounding the implaﬁ%fzg)While minor artifacts caused
produce more severe artifacts than zirconia implantby dental implants have been reported in limited areas
making zirconia a preferable option in scenarios where MRround the implants in T1-weighted and T2-weighted
compatibility is crucial. For instance, a study highlightedmages?® 05, DUWLIDFWV FDQ EH PRUH V
that titanium and titanium-zirconium alloys generatetitanium blade dental implants were placed near the orbital
extensive artifacts compared to zirconium implants, whicarea after surgical treatment for oncological diagrid$is.
had minor distortion artifact€) The metal-related MRI The susceptibility of metallic dental implants compared
artifacts are described in the following section. to neighboring tissue results in signal void and distortion,
which can impair image quality in the area of interest
Types of MRI artifacts associated with metallic dentalfor clinicians{*”3%) Furthermore, there is a reported
materials case involving the surgical failure of an MRI deep brain
The presence of metallic dental materials in the MRitimulation patient caused by a neodymium magnetic
¢HOG RI YLHZ FDQ OHDG WR VHY HéhaldmplansddippoRdd Dueidentuber We/disyoikiDng/inF D Q
affect image quality, as displayed in Figure 3. These artireas closer to the dental magnets measured as large as
facts depend on the shape and form of the implant materddl-22 mm, resulting in postoperative lead location errors
DQG FDQ EH FODWXYL¢HG DV IRO Od Z¥mm on the right side and 2.7 mm on the left side
1. Signal void due to dephasing: rapid changes finom the intended targets, respectiveR). This could
PDIJQHWLF ¢HOG YDULDWLRQV Q Hie iniiet\ihBt@heRgeeidter Fha BiffErBrkastin maghelikl-
tization within a single image to precess at different ratesusceptibility between the metallic dental materials and
This results in dephasing or loss of coherence, leadinggorrounding tissues, the stronger susceptibility artifacts
signal void and the appearance of black areas in the MiRe presented®3%)
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Figure 3: Various types of artifacts caused by metallic dental materials presenting in 1.5 T-MR images: A, an axial T2-weighted image (WI)
SUHVHQWY D EODFN DUHD DW DQWHULRU UHJLRQ RI WKH MDZ GXH WR ORVV RI 05 VLJQ
ORVV RI IDW VDWXUDWLRQ DURXQG WKH PHWDO UHODWHG DUWLIDFWY DUURZKHDGV
black area of signal loss, geometric distortion (dashed arrows), and enhanced rim of signal pile-up artifact (arrowheads).

Safety concerns of dental implants in the MRI environ- and the Japanese Industrial Standards (JIS) help regulate
ment SAR values. Although some metallic objects involved
With the increasing prevalence of dental implant;n MR procedures have been observed to cause minor
in various age groups, a growing number of patients aremperature chang&¥) it has been shown that magnetic
required to undergo MRI examinations. However, thdental attachments with castable alloys under 3T MRI
presence of metallic implants and other medical devicpsoduce temperature elevations of only 1.42°C, which is
can introduce risks due to the creation of artifacts arzklow the heat-pain threshold of oral mucosa, ensuring
MRI-related heating, raising concerns about patient safgatient safet?)
in MRI applicationg®*35) Regarding prosthesis dislocation, metallic dental
To address these safety concerns, the U.S. FoodaROb WHULDOV DUH FRQVLGHUHG VDIH LI
Drug Administration (FDA), in collaboration with the MR less than 45° according to the ASTM standard (ASTM
Task Group of the ASTM International Committee FO4 of2052)(Y) Dental luting cement's retention forces further
medical and surgical materials and devices, has developmahtribute to preventing prosthesis dislodgement under
standardized tests and labeling terms for medical devicé® MRI environment*®) A study on different metallic
and dental implants used in MRI environment ASTMGHQWDO PDWHULDOV DW GLIIHUHQW 05, ¢
F2503)(36:37) PLQLPDO GHAHFWLRQ DQJOHV HQVXULQ.
These new MR labeling terms and associated icopsosthese&? Metallic dental implants, including coping
help differentiate the safety status of different items iand implants, do not exhibit apparent translational
or near MR environmen{$® The associated symbols, attraction or heating, meeting the ASTM standards for
GH{;QLWLRQV DQG H[DPSOHV RI| Gihgnélieally iRdddishlaremenbDandRE hestind)dt BTH G
in Figure 4. MRI.(42:43)
7KH LPSDFW RI VWDWLF PDJQHW L FAgiFa& G®vmRt@nGsHaQMhBrGasp Eco ¢bhde vV
has been extensively studied to verify their safety in theith all metallic objects causing artifacts in MRI images.
MR environment in terms of thermal changes, dislocatiodrthodontic brackets, nickel-chromium materials, and
of prostheses, and artifact formation, among other factotganium dental implants are among the most susceptible
Concerning heating effects, RF exposure dose is commonly R P D J Q H¥f While d¢@abcevowns cause minimal
PHDVXUHG DQG H[SUHVVHG DYV agifatts; brehbddhEcvaRilishvéd, RuQh asDovthiddontic
(SAR), representing the absorbed electric power of REHYLFHY DQG VWHHO DOOR\ DUFK ZLUHV
per unit mass of body weight (W/kgf) Standards set by image distortions and obstruction of critical anatomical
organizations apart from the ASTM (ASTM F2182-6%3)  detail$!”*>46) as displayed in Figure 5. Consequently, it is
like the International Electrotechnical Commission (IEC¥rucial to avoid the presence of stainless-steel orthodontic
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appliances in the oral cavity during MRI procedures tdiagnosi§t’#84%) as shown in Figure 6. Although the pos-

ensure image qualif§”

VLEOH LQAXHQFHV RI VWDWLF PDJQHW

Despite causing artifacts, titanium-based implantsf dental materials or devices have been investigated, no
have been shown to cause minimal visualization distureports of injuries caused by dental materials during MRI
EDQFH DQG GR QRW VLJQL¢ FD QpMeiuled have FeéemHdoourier@@ed W daeQ D Q G

Symbol

Definition

Example materials

MR safe

MR

MR conditional

fur\

MR unsafe

This term applies to items composed of
nonmagnetic, nonmetallic, and
nonconducting materials, which pose no
hazard in all MR environments.

Items classified as MR conditional have
been shown to pose no known risks in
specified MR environments under specific
conditions of use. Any conditions of concern
affecting safety must be described.

This term is used for materials known to
pose hazards in all MR environments.

Dental materials like dental amalgam, gutta
percha points, and most dental implants fall
under the category of MR safe items.

Dental castable alloys, stainless steel keepers,
and certain dental implants are examples of
materials falling under the MR conditional
category.

Dentistry-related devices like ferromagnetic
scissors and palladium-clad magnets fall under
the MR unsafe category due to their magnetic
properties.

Figure 4: MR labeling terms and icons used for implants and medical devices (reprinted with permission from ASTM F2503-20 Standard
Practice for Marking Medical Devices and Other Items for Safety in the Magnetic Resonance Environment, copyright ASTM International,
100 Barr Harbor Drive, West Conshohocken, PA 19428. A copy of the complete standard can be obtained from ASTM, www.astm.org.).

Figure5: $SUWLIDFWV GXH WR VWDLQOHVV VWHHO RUWKRGRQWLF DSSOLDQFHV $ &%&7 !
LQ ERWK PD[LOODU\ DQG PDQGLEXODU DUFKHV % $[LDO 7 ZHLJKWHG LPDJH VSLQ |
cavity extending to ramus of the mandible, masseter muscles, and left pterygoid muscle causing signal loss (black area) and image distor
WLRQ & 6DJLWWDO ' SURWRQ GHQVLW\ ZHLJKWHG LPDJH LOOXVWUDWHY D GDUN D
lobe and oropharyngeal area.
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Figure 6: $SUWLIDFWV FDXVHG E\ GHQWDO LPSODQWYV SODFHG LQ D GU\ VNXOO $ D WLWD
PRODU DUHD RI D GU\ VNXOO DV VKRZQ LQ D SHULDSLFDO UDGLRJUDSK % D[LDO 7 ZHI
DOYHRODU SURFHVVY & FRURQDO 7 :, LOOXVWUDWHY D GDUN DUHD RI DUWLIDFW DUL
sagittal ultrashort echo-time demonstrates the dark artifact above the inferior alveolar canal (arrows).

Safety Considerations for Patients with nents before undergoing an MRI examination to mitigate
Titanium |mp|ant5 potential risks. To ensure patient safety, thorough screen-

ing should be conducted, evaluating the possible hazards
Concerns about patient preparation prior to MRI of unwanted incidents or artifacts that may occur during
examination MRI procedures. For further information, all resources
In 2019, the International Society for Magneticand recommendations are available online on http://www.

Resonance in Medicine (ISMRM) released an update aftfisafety.com/ (Shellock R&D Services, Inc., CA, USA).
expert consensus addressing the primary safety, screening,

and scanning concerns related to MRI examinations. THietal artifact reduction strategies

comprehensive report also includes adverse event reports Metal artifact reduction sequence (MARS) has been
for each device category, offering practical recommerfieveloped to improve image quality by minimizing the
dations to the MRI community® Notably, titanium, Size and intensity of susceptibility artifacts from magnetic
being a paramagnetic material, remains unaffected byHOG GLVWRUWLRQ ,W LV EDVHG RQ Y
WKH PDJQHWLF ¢HOG RI 05, UHB®X®Ouweasng dragiept syrength. MARS iy conratible
of complications for patients with titanium implants,with any spin-echo sequence without adding extra image
DI¢UPLQJ WKH VDIH XVH RI 05®% QagmwisitioHioei¥ zL WK LPSODQWV

However, caution is advised when dealing with strong ~ Conventional MARS can be achieved by selecting
ferromagnetic metals incorporated into dental implantsuitable prostheses, such as standard titanium implants at
such as overdenture magnets, stainless steel brackdt8 instead of 3T MRI. Additionally, adjustment of basic
and wires. It is recommended to remove these comp¥lR sequence parameters, such as voxel size, three-di-
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mensional (3D) spatial encoding, a high-resolutiobination of VAT and SEMAC has been shown to reduce
matrix, and using multishot spin-echo (SE) or fast/turbartifacts related to titanium implants by up to 43% in vitro
SE (FSE/TSE) sequences instead of gradient-echo (GREd up to 80% in vivstudy in 3T MRI. The standard TSE
VHTXHQFHV FDQ IXUWK FRSEAVYY c0gdendekuith \AB ahdPIEMAIC has also been effective
displayed in Figure 7. GRE sequences induce artifaictreducing artifacts from titanium orthodontic appliances
volume due to signal intensity loss from intravoxeln 1.5T MRI 5859 \When combined with WARP, both
GHSKDVLQJ LQ WKH PDJQHWIL® ;wodnd SEMAR BiRoWet @ HtduatibndLEs I in dental
Consequently, using TSE sequences is preferableitoplant artifacts relative to inferior alveolar nerve (IAN)
generate fewer artifacts than GRE with its high spatiéh comparison to GRE sequences in both volunteers and
resolution, high readout bandwiéff, as well as its com- patients with postoperative IAN impairméﬁ‘l’. Further
patibility with diffusion-weighted imaging (DWI). This more, SEMAC can be used with ultrashort echo time
ultimately leads to better image quality, especially whe(UTE) sequences to reduce susceptibility artifacts result-
compared to single-shot echo-planar imaging-based DWMIQJ IURP RVVHRXV ¢[DWLRQ WLWDQLXI
(EPI-DWI).5®) 2. MAVRIC, a nonselective 3D acquisition technique,
Standard methods of fat suppression technique, sugtevents slice-direction displacement using phase encoding
as shorttau inversion recovery (STIR), have been utilizedamd decreases susceptibility artifacts by combining
clarify image areas by eliminating fat signal and chemicahultiple image datasets of wide range frequency offsets
shift misregistration. However, STIR may suffer fromnear the metallic implant into a single image. MAVRIC can
relatively low signal-to-noise ratio (SNR) and result irfurther minimize distortion compared to conventional TSE
impaired anatomical details. Improved SNR and fat supechniques and has the advantage of reducing scan time.
pression can be achieved by using the DIXON techniqudpwever, image blurring is a limitation of MAVRIES:56)
but it is susceptible to artifacts near impléﬁfé. The use of MAVRIC and MAVRIC-fast sequences com-
To overcome the limitations of conventional methodd)ined with hybrid positron emission tomography (PET)/
advanced sequences have been commercially availabRI resulted in artifact reduction from dental implants in
such as Orthopedics-Metal Artifact Reduction (O-MARYXomparison to conventional GRE sequences (LAVA-Flex)
from Philips (Best, Netherlands), and WARP from Siemerend T1-WI FSE®? 7KLV PRGL¢HG 3 (7 05, WHTF
(Erlangen, Germany). These sequences are operateddpresented as an excellent method for oropharyngeal
combining conventional MARS with VAT. Additionally, cancer examination.
multiacquisition variable-resonance image combination In the context of dental implants, SEMAC and
(MAVRIC) and MAVRIC-SL from General Electric (GE, 0$95,& WHFKQLTXHYV LQ 05, FDQ VLJC
Milwaukee, WI, USA) have been develop@d>3:56:5") metal-related artifacts, but with increased scan times.
Below are some examples of these novel techniques: These techniques require additional phase-encoding steps,
1. VAT is used to correct in-plane distortion vialeading to scan times 2-3 times longer than conventional
slice-selection gradients concurrently with conventiond¥RI sequenceéﬁ.l'e?’)The prolonged scan duration can
readout gradients, in combination with the slice encodirigipact patient comfort and compliance. Extended time
for metal artifact correlation (SEMAC) technique. How-n the MRI machine may increase the risk of involuntary
ever, VAT-induced blurring in the image is a consequenceovements, such as swallowing or shifting positions,
of the shearing effect within an image slice. The redupotentially introducing new artifacts. It can also exacerbate
tion of through-plane distortion is a main limitation ofclaustrophobia and anxiety in some patients particularly
VAT, (53:56) Consequently, SEMAC has been developethose with pre-existing conditions or previous negative
based on a 2D TSE sequence to reduce through-plameriences with MRI, further complicating the imaging
distortion using additional phase encoding in the sligerocess. From a clinical perspective, the increased scan
selection. Signals excited in the wrong slice positionsard LPHY FDQ UHGXFH WKURXJKSXW DQ(
corrected. SEMAC demonstrates superiority in metallieading to longer wait times for patients and impacting
artifact reduction compared to VAT, standard MRFOLQLF ZRUNARZ DQG HI¢FLH®®\ IRU KH
sequences, and high bandwidth proto&ﬂé@The com- To mitigate the increased scan time, strategies such as
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optimizing sequence parameters or using parallel imagifgonclusions and Recommendations
techniques may be employ&d:62 Healthcare providers Our review of dental implant artifacts in MRI and
should carefully consider these factors when selectingtht KHLU VDIHW\ KDV UHYHDOHG VLJQL¢
most appropriate imaging strategy for patients with dentpbtential challenges and solutions in clinical practice.
implants, balancing the need for artifact reduction witbental devices, including dental implants, dental crowns,
practical clinical considerations. and orthodontic appliances, can cause artifacts in MRI
Apart from postprocessing scan sequences, modifgiue to their high magnetic susceptibility, particularly in
ing the titanium implant structure is another artifact reduenaterials like iron, stainless steel, and cobalt-chromium.
tion method. The material composition of dental implant§hese artifacts can vary in size, ranging from localized
DQG LPSODQW VXSSRUWHG VL QJ GistorfodsRaroQnd the mh@iatsFdlapgér artifact® doxeur
ences artifact volumes on MRI. Crowns containing highng neighboring structures.
amounts of cobalt, chromium, or tungsten were associated Clear communication between dentists, radiologists,
with large artifact volume$® $ VW X G\ PR G L ¢ H Gind IMR$t€chricians is essential for optimal patient care
specimens to have a porous structure, which decreasetl imaging outcomes. Dentists should be concerned with
the density of the implants and resulted in a reduction tife following before their patients undergo MRI:
susceptibility artifacts compared to solid materials in the 1. Providing a detailed dental history, including the
3T MRI system. Decreasing the mass of octahedral atygpes and materials of implants, crowns, and other dental
diamond lattice structures by half reduced the artifagtorks.
volume by approximately 5096%) Furthermore, the 2. Advising patients to remove removable dentures
fewest MR artifacts were observed in zirconia implantsr orthodontic devices before the MRI procedure.
combined with monolithic zirconia crowns compared to 3. Informing radiologists about the presence and
titanium implants combined with different single croonORFDWLRQ RI DQ\ ¢[HG GHQWDO SURVWI
materials on 3T MRf?Y) Zirconia implants have been imaging.
shown to produce fewer artifacts than titanium-based While dental implants introduce minute but detect-
implants, especially in T1-W.6-58)From these previous able artifacts into MRI imaging, their removal prior to
reports, it is suggested that manufacturing dental implan#R| examinations is impractical. Therefore, optimizing
with titanium can be replaced with alternative nonimage acquisition and processing techniques to minimize
metallic substances for MRl artifact reduction. Techniqueartifact size becomes paramount. Titanium dental implants
suggested to reduce metal-induced artifacts are showreire generally considered safe in the MRI environment
Table 2(69) due to their paramagnetic nature, conforming to ASTM

SE sequence GRE sequence
3-T MRI 3-T MRI

Figure 7. $SUWLIDFWV DFFRUGLQJ WR GLIIHUHQW 05 VHTXHQFH DFTXLVLWLRQ $ 6SLQ HFKI
present less in SE than in GRE (arrowheads).
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Table 2. Suggested techniques to reduce metal-induced arffficts.

Options Consequences Limitations
Preprocessing scan
Use Zirconium (Zr) rather than Titanium (Til.essen metal-related artifacts N/A
implant
Use 1.5T rather than 3T Metal artifact reduction ODFKLQH DYDLODELOLW\ DQG VSH
Postprocessing scan
Increase the read-out bandwidth In-plane distortion reduction Signal-to-noise (SNR) decrease
Reduce the slice thickness Trough-slice distortion reduction
Use fast spin echo (TSE or FSE) instead $ignal loss reduction Anatomical evaluation degradation such as
gradient echo (GRE) sequence vessels, nerves, salivary gland
Use fat suppression technique such as shortittamogeneous fat suppression SNR decrease
inversion recovery (STIR) or Dixon technique
Use a metal artifact reduction sequences In-plane distortion reduction and Not available in all MR scanners, acquisition
or combination of such sequences such trough-slice distortion reduction time increase
as VAT-SEMAC, OMAR, WARP, MAVRIC
or MAVRIC-SL

standards. However, even titanium can produce limitdde care for patients.
artifacts, and trivial ferromagnetic components can cause
undesirable metal-related artifacts affecting visualizatio?A\Cknowledgments
Two primary categories of artifact reduction techniqgues  We would like to clarify that we utilized generative
KDYH EHHQ LGHQWL¢{HG DUWL¢{FLDO LQWHOOLJHQFH WHFKQRO|
1. Utilizing improved porous structures of titaniumpurposes in the preparation of this manuscript.
or alternative materials like zirconia.
2. Adjusting basic MR parameters and employing& RQALHWYV Rl ,QWHUHVW
advanced sequences, such as increasing readout band- 7KH DXWKRUV GHFODUH QR FRQALFW
width, reducing slice thickness, choosing SE or FSE over
GE, and employing STIR or DIXO#fér fat suppression. References
Advanced methods like VAT, VAT-SEMAC combi 1. Clark D, Levin L. Inthe dental implant era, why do we still
nation, and MAVRIC have shown promise in reducing ERWKHU VDYLQJ WHHWK" - (QGRG
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SBHULRGRQWDO GLVHDVH LV D VLIJQL,{FDQW IDFWRU
initiated by a multi-bacterial infection that progresses through a cascade of chronic
LQADPPDWRU\ UHVSRQVHV 7KLV SHUVLVWHQW LQADPPDYV
but also has systemic implications, heightening the risk of various systemic diseases.
$PRQJ WKHVH UHVSLUDWRU\ GLVHDVHV2ZKLFK DUH FORYV
are of particular concern. Conditions such as asthma, pneumonia, chronic obstructive
pulmonary disease (COPD), and lung cancer have been increasingly associated with the
FKURQLF LQADPPDWRU\ VWDWH LQGXFHG E\ SHULRGRQWLYV
the mechanisms underlying the association between periodontitis and respiratory diseases.
&KURQLF SHULRGRQWLWLY FUHDWHYV D VWDWH RI VI\VWHPL
the bloodstream, impacting distant organs, including the lungs. Emerging evidence from
recent studies highlights the role of periodontitis in both the initiation and exacerbation of
respiratory diseases. Microbial pathogens associated with periodontitis, such as Porphyro-
monas gingivaliscan be aspirated into the lower respiratory tract, leading to either direct
infection or modulation of the local immune response. This can increase susceptibility
to respiratory conditions such as pneumonia and exacerbate pre-existing diseases like
COPD and asthma. In summary, the relationship between periodontitis and respiratory
diseases is complex and multifaceted, involving direct microbial interactions, systemic
LQADPPDWLRQ DQG LPPXQH PRGXODWLRQ 8QGHUVWDQ
developing integrated therapeutic strategies that address both oral and respiratory health.
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Introduction associated bacteria to the respiratory tract remain debated,
SHULRGRQWLWLYV LV D FKU RtWd gotdn@al MerifabisthR haveeen hdposed: 1)
resulting from an imbalance between pathogenic mieroadirect bacterial transmission via hematogenous spread and
ganisms and the host's defense mechanisms, leading toahgiratiof’? D Q G LQGLUHFW LQADPPDWRU\
destruction of the tissues surrounding the tooth. Clinicallihe respiratory system caused by periodontitis-associated
SHULRGRQWLWLYV LV FKDUDFWH Whaitdi@a &id Ihe@ bi-pmdductsd Rnb e WotaR Q
loss of connective tissue and alveolar bone, increasaticroorganisms can readily impact the respiratory system,
probing depths, formation of periodontal pockets, anpotentially leading to the development of airway infec
gingival recessioft) Periodontitis has been recognizedasV LRQV DQG H [DFHUEDWLQJ OXQJ LQADPI
D JOREDO SXEOLF KHDOWK EXUGHQThis ReQigWUalrtiehe \iérta@ihed LtheQrelgtioDsgBiyy O \
to tooth loss in the adult population worldwideThe between periodontitis and four major respiratory diseases.
prevalence of total periodontitis (including mild, moder 7KLV UHYLHZ DOVR DGGUHVVHG WKH LQA
ate, and severe forms) was reported to be 42%, basedtuat play a crucial role in respiratory diseases, the patho-
full-mouth examinations conducted among the adult U.physiological mechanisms of periodontitis, and the impact
population during the 2009-2014 cycles of the Nationalf periodontitis-related microorganisms and their by-
Health and Nutrition Examination Survey (NHANES). products on the pathophysiology and severity of asthma,
Several predisposing factors associated with periodopreumonia, chronic obstructive pulmonary disease
WLWLY KDYH EHHQ LGHQWL ¢ HG (CORDF, @nd brig@ahc? REDFFR VPRNLQJ
poor oral hygiene, hormonal changes in females, age,
genetic predisposition, and systemic dise&8dRecent Periodontal disease
studies have reported a bidirectional association between SHULRGRQWLWLYV LV D FKURQLF LQ
periodontitis and various systemic diseases, includingcab WWULEXWHG WR K\SHU LQADPPDWRU\
diovascular disease, metabolic syndrome, osteoporosS\VELRWLF EDFWHULDO FRPPXQLWLHV
type Il diabetes, gastrointestinal and colorectal canc@gnjunction with host immune reactions. The microbial
as well as respiratory disea$®slt has been suggestedetiology of periodontitis is currently explained by the
that the presence of periodontal-related pathogens amolymicrobial synergy and dysbiosis (PSD) model. In
their metabolic by-products in the oral cavity may triggethis model, the gingival crevice is populated by diverse,
the host immune response beyond the oral cavity, potezempatible microorganisms that form heterotypic com-
tially contributing to the development of life-threateningP XQLWLHYV RU ELR¢{;OPV 8QGHU KRPHI
systemic diseasé®. these communities maintain equilibrium with the host,
Respiratory diseases have been recognized as a leadiligwing the host to regulate bacterial virulence factors,
cause of increased morbidity and mortality in populasuch as proteases and toxins, produced by these micro-
tions worldwide(”) A recent study using data from theorganisms. However, when keystone pathogens, includ-
Sixth Korea National Health and Nutrition Examinationng 3SRUSK\URPRQDV JLQJLYDOLV 7UHSR
Survey (KNHANES) conducted in 2014 evaluated the/ DQQHUHOOD IRUV\WKLD )XVREDFWHUL
prevalence of periodontitis and investigated its associatiol H O O D L @id/AddidyatiGacter actinomycetemco-
ZLWK UHGXFHG SXOPRQDU\ IXQFWILWDQ V Kcdlogize e §ta-LeweX dtJdw\abindance—they
that approximately 60% of patients with periodontitis areromote the growth of other bacteria, alter micrebio
affected by respiratory conditiof8.Furthermore, the ta composition, and modify metabolic activities. This
severity of these respiratory diseases correlates with thisruption ultimately shifts the microbial balance towards
progression of periodontal infectiéH. dysbiosis*?) Dysbiosis is a state in which previously
It has been suggested that the continuity betweentieRPPHQVDO PLFURELRWD DFW DV SURI
oral cavity and the respiratory tract may serve as a potdsents. As these dysbiotic communities proliferate, they
tial reservoir, where bacteria harbored in the mouth can ban impair host immune surveillance, ultimately leading
transmitted to the airway and lungs. Although the precige the destruction of periodontal tiss(g.
mechanisms underlying the transmission of periodontitis- Porphyromonas gingivalis is recognized as a key
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causative bacterium in periodontal disease, and its abutependent techniques have shown that a healthy lung
dance can be used to predict the progression of chropiedominantly harbors phyla Bacteroidetes and Firmic-
periodontitis. When the periodontium is colonized byites. In contrast, pathological conditions such as asthma,
GHQWDO ELR¢{¢OPV NH\VW®RQWH $rizumhehiR JIGORD, anddtakgn@ntdy are associated with
romonas gingivalis produce various virulence factorslterations in the lung microbiome. These changes are
LQFOXGLQJ FDSVXOHV ¢ PEULD dtive8 byRIYW&hiic\skifts inDH@ Gichid RcBFy<Dm,
saccharides (LPS), which contribute to the onset f QAXHQFHG E\ IDFWRUV VXFK DV DOWH L
dysbiosis(.l“) LPS is a crucial component of the outerEORRG FLUFXODWLRQ DQG WKH GHSRYV
membrane of Gram-negative bacteria, playing a sigrtiery cells. Notably, the altered microbiome in the airways
¢FDQW UROH LQ DFWLYDWLQJ WRBIQLYQDWH U RPADQRPODHWRSIRQUHYV ERQV |
damaged gingival cells. LPS induces the release of cyfpathogenesis of respiratory disea$8s.
NLQHV VXFK DV ,/ v v v DQGWKH FRTQKWH[W RI UHVSLUDWRU\
elevated levels of LPS-inducible cytokines stimulate thtV\SHV RI LQADPPDWRU\ FHOOV DUH LQ
recruitment of neutrophils and macrophages fromth® QG PDFURSKDJHV IRUP WKH (UVW OL!
JLQJLYDO HSLWKHOLXP OHDG L@zihgv Ride RaRge f Idathageh® Pic® a\dBndritic cell
destruction of periodontal tissus) LGHQWL¢{¢HV LQJHVWVYV DQG SURFHVVE
It is well established that chronic periodontitisto the lymph nodes, presenting the antigen to resident
LQGLUHFWO\ LQGXFHV WKH UHOHDAI atl hehebyUrittatiby &R limin@uAeDr&spdside R U \
mediators, including cytokines, histamine, prostaglandinslacrophages play a crucial role in regulating both acute
substance P, matrix metalloproteinases (MMPs), bacterillQ G FKURQLF LQADPPDWRU\ UHVSRQV}
toxins, and enzymes from both host and bacterial celisells, they are capable of phagocytosing bacteria, partic
7KHVH PHGLDWRUV WULJJHU L Q AuaPeR,Dad Rupbptatiel eS8k AQiditibually, RaEldhages
bat periodontal infections. Additionally, several studieare a primary source of cytokines, chemokines, and other
KDYH UHSRUWHG WKDW WKHVH LQAAFPBIWRRIY \ PRH-EGE IDDMRRILDW ADIQD BVHH L W K
transmitted directly or indirectly from the oral cavityimmune respons€? Neutrophils serve as the second line
to distant organs, adversely affecting various systemaf defense. During pulmonary infections, they migrate
diseases, suchasdiabetes, cardiovascular disease, pulmaoinany the pulmonary capillaries into the air spaces, where
disease, and chronic kidney dise&d<® Moreover, they phagocytose pathogens. Following phagocytosis,
there is evidence suggesting a possible associatinautrophils utilize reactive oxygen species, antimicro-
between periodontitis and an increased risk of malignandyial proteins (such as bactericidal permeability-inducing
both in nearby organs (e.g., oral cancer) and in distantotein and lactoferrin), and degradative enzymes (such as
organs (e.g., pulmonary and pancreatic cané@s). elastase) to eliminate ingested micro@@d.ymphocytes
are distributed throughout the airways and lung paren-
, QADPPDWLRQ DQG UHVS lcHynia. WifmphdcyEs lare rebidnditte ¥or cell-mediated
,QADPPDWLRQ LV D SK\VL R OiRnunEyDvileJBHWP R teésHoRribute Kothumoral
immune system that can be triggered by various harmfishmune responses through the synthesis of antibodies.
factors, including pathogens, damaged cells, and toxiclymphocytes are divided into two major subsets: CD4+
FRPSRXQGV 7KLV LQADPPDWR lahd (CB8+ SeRQ ODH+ [T \WyniphoXyfels,ado kn@wn as
several airway pathologies, including asthma, pneumoni@& KHOSHU FHOOV DUH IXUWKHU FODV\
and COPD!® $GGLWLRQDOO\ LQADP P el (TRT) aBdypé \2 Theffperlceild (TR Thi cells are
role in the progression of lung cancer, contributing tovolved in cellular immune responses targeting intra-
the neoplastic process by promoting tumor proliferatiortellular antigens, secreting cytokines such as interferon-
invasion,migration,andmetasta@@. JDPPD )1 DQG WXPRU QHFURVLV IDF
The lungs, as organs frequently exposed to the micrim contrast, Th2 cells mediate humoral immune responses
biome through both direct and indirect pathways, exhibio extracellular antigens, releasing various cytokines
GLVWLQFW PLFURELDO SUR ¢ OH \InclGNgKIG4, H\6, X9/ @i U-1338) AR knbalsie) H L Q-
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in the concentrations of these cytokines can exacerbated VVeillonella are enriched in lower airway samples,
immune responses and contribute to the pathogenesisaofl these microbiota are linked to increased numbers
several respiratory diseases. of lymphocytes and neutrophit® Similarly, a study

has demonstrated that the oral and lung microbiomes
Association between periodontitis and DUH ODUJHO\ KRPRJHQRXV 7KH ¢QGLQ
respiratory diseases EDFWHULDO FRPPXQLWLHYV RI KHDOWK\ C

Given the continuity between the oral cavity and theverlap with those of the moutf)

respiratory tracts, exploring the relationship between the Current studies have demonstrated that chronic peri-
oral microbiota and the lungs can provide insight into thedontitis is associated with not only respiratory diseases
pathophysiology of lung diseases in contrast to healtliput also a range of other systemic conditions, includ
states. There is an increased risk of respiratory disedsg cardiovascular diseases, metabolic syndrome, oste-
associated with poor oral health. Improving oral health hagporosis, type Il diabetes, and malignancies of various
been linked to a reduction in respiratory events among higihgans. It is clear that periodontitis-induced immune
risk elderly patients in nursing homes and intensive caresponses contribute to these systemic diseases through
units ®* The most common bacterial strains in the orddoth hematogenous dissemination and trans-tracheal
cavity include 6 WUHSWRFRFFXV /DFW RdotedHEigue X)VThanddPréve-hematogenous route, peri-
W H O O D with Porphyromonas gingivalis being the keygpathis-related microorganisms and their by-products
gen typically associated with periodontal infecti®fls. can travel from the oral cavity to the respiratory tract
Oral microorganisms have also been detected in thé the bloodstream, directly triggering the pathophys-
respiratory tract. A microaspiration study using bronchdelogy of the Iung§?7) In the transtracheal route, high
alveolar lavage (BAL) samples from healthy lungdevels of periodontitis-related microbiota in saliva can be
revealed that oral microorganisms such as Prevoteléspirated into the lungs, leading to pulmonary bacterial

Aspiration

\ \ Through blood circulation
b \ //7
< 4

[

Upregulation of bacteria

I Lung inflammation and infection I - R Adhesion receptor
P

««
M Bacteria A Inflammatory @ Cytokines o Neutrophils
mediator

Figure 1: The routes through which periodontal pathogens can reach the respiratory tract include aspiration, hematogenous spread, and
indirect mechanisms involving alterations in the respiratory epithelium and the upregulation of adhesion receptor.
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colonization®® In addition to the direct bacterial trans-periodontitis, with a greater proportion suffering from
missions mentioned, periodontitis-related bacteria arglage IV periodontitis. In contrast, stage Il and Il peri-
their by-products can indirectly induce alterations in thedontitis were more prevalent in the non-asthma group.
respiratory epithelium, thereby increasing susceptibilitincreased tooth loss, attachment loss, and bone loss were
to bacterial infection€% In cases of untreated periodon-also found among patients using anti-asthmatic diiys.
tal disease among high-risk individuals, a wide range ofQ FRQWUDVW $ UHFHQW PHWD DQDO!
cytokines and other biologically active molecules continassociation between periodontal disease and astfima.
uously released from periodontal tissues and peripheral Although the mechanism by which periodontitis
mononuclear cells may modify the respiratory epitheliuninduces asthma remains unclear, several plausible-expla
This can facilitate colonization by respiratory pathogensations have been proposed. First, Prevotella interme-
through the upregulation of adhesion receptor expressidia is a key periodontal pathogen involved in dysbiotic
on mucosal surfaces, ultimately leading to infecti8h.  E L R ¢ Préutella intermediand its associated patho-
gens contribute to periodontitis and stimulate the release
Periodontitis and asthma Rl SURLQADPPDWRU\ F\WRNLQHV K\GU
According to the World Health Organization, asthmand MMP, thereby exacerbating periodontal break-
affected approximately 262 million individuals in 2019down®?) Second, certain MMPs, including MMP-1,
and was responsible for 455,000 deaths. The prevalend®P-2, MMP-3, MMP-8, and MMP-9, are prominently
of comorbidities is higher among older adult patientpresent in allergic and asthmatic patié?ﬁ)sThese MMPs
with asthmd3? Asthma is a chronic respiratory diseaseSOD\ D UROH LQ PHGLDWLQJ FHOO WU
triggered by pathogens, irritants, or environmental factorsf the pulmonary tradé?) And lastly, the prevalence of
leading to bronchospasm. It is characterized by reversilgengivitis in individuals with asthma is likely related to al-
airway obstruction, with symptoms including wheezingterations in immune responses and habitual mouth breath-
shortness of breath, and chest tightness. These symptongs Although the role of allergies in periodontal disease
can vary in intensity over time. This condition results ims not yet fully understood, IgE-mediated mechanisms
symptoms such as chest tightness, wheezing, and shodntribute to periodontal tissue destruction. Notably,-simi
ness of breath. Upon exposure to stimuli, Th2 cells alar cytokines are involved in both periodontal disease and
activated and release interleukins IL-4, IL-5, IL-9, andDLUZD\ LQADPPDWLRQ ZLWK HOHYDW
IL-13. Additionally, these stimuli promote eosinophiliclL-6 observed in patients with asthma and periodontitis.
LQADPPDWLRQ DQG WKH UHFUXLWRH QW ADIPIPIDPXRRICSERKBVFHY LQ SHI
,J( ZKLFK IXUWKHU LQGXFHV-W KsthnialeghbiXdiildr RaghoRhysidodiEaPrRedhanisms,
tory mediators such as histamine, and cysteinyl leukotthich may partially explain the high frequency of peri-
ULHQHV 7KHVH LQADPPDWRU\ PHERGROWD® ERAW PR B WW R QVIFPEIHREE Y L G X
choconstriction, pulmonary edema, and mucous secreti@ontinuity between the oral cavity and the trachea allows
which constitute the symptoms of asthfifa. bacteria and periodontopathogens to reach the airways
Several studies have reported the positive relatiothrough both blood circulation and aspiration. The release
ship between periodontitis and asthma. A case-controf cytokines, mediators, and toxic by-products sensitizes
study reported an association between chronic periodolV KH SXOPRQDU\ HSLWKHOLXP OHDGLC
titis and severe asthma, indicating that the risk of asthmesponses (Figure 2).
induced by periodontitis was three times higher in patients
with periodontitis compared to healthy individu&®. Periodontitis and pneumonia
The associations between subjective oral health statusand SQHXPR QLD LV DQ DFXWH SXOPRC
allergic diseases in adult Korean were also examined. daused by various infectious microorganisms, including
this study, the adjusted odds ratio (OR) for asthma wésngi, viruses, and bacteria. Bacterial pneumonia is the
1.48 in individuals with poor oral health compared tanost common and life-threatening form of the disease,
those with good oral healtf") Similarly, another study particularly in adults aged 65 years and over, and children
found that patients in the asthma group had more severged up to two years. According to the Global Burden
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of Disease Study 2015, lower respiratory tract infectioprogression of pneumonia. Periodontitis and pneumonia
is the leading cause of infectious disease death, and 8t&re common risk factors, including tobacco smoking,
¢IWK PRVW FRPPRQ FDXVH RI G H BtisE, dRdddiodDA3arafiod i the/ ptimafyHrorte Wrkugh
comorbidities#) which periodontitis contributes to pneumokidnitially,

Pneumonia is characterized by symptoms such asbgingival microorganisms such Bsrphyromonas
cough, shortness of breath, and sharp or stabbing chédst QJLYDOLYV 7UHSRQHPD GHQWLFROD 7D
pain, particularly during deep breathing. The modstusobacterium nucleatum are transmitted to the respira-
common microbial pathogens responsible for pneumoniary tract through aspiration. These periodontitis-associ
include 6WUHSWRFRFFXV SQH X P Rl paihéyensic@lodize Reréshir@toty\system, becoming
LQAXHQ]DH O\FRSODVPD S QH X#&sBuzé @ ifection tiatcsiallaad to bacterial pneumonia.
pneumoniaé*? In response to bacterial infections, $GGLWLRQDOO\ SURLQADPPDWRU\ ELRF
alveolar macrophages, which serve as a primary defensé DQG 71) . SUHVHQW LQ JLQJLYDO FUI
mechanism in the respiratory system, engulf pathogepsriodontitis, can diffuse into saliva and subsequently be
through endocytosis. This process subsequently triggers tepirated into the respiratory trd™) As a result, peri-
UHOHDVH RI SURLQADPPDW R U \odBntifis Rdvdagg$ithe risk of pnunibMa arid exacerbates
v DQG 71) . OHDGLQJ WR ORFDW®WK]H G QQAPDPIPY RL\R QUIRW HVK/H Y WKDW FR
site of infection. This respiratory defense mechanism &on (Figure 3).
WKRXJKW WR LQGXFH ORFDOL]JHG O X3@\kralQtAdieR RaRevdenioQstratad thatpepidibntitis
progress into pneumoni&) increases the incidence and accelerates the progression

It is well established that there is an associatioof pneumonia. Pathogenic microorganisms that colonize
between periodontitis and pneumonia, with dentahe oral microbiome have been linked to aspiration pneu-
ELR;OPV FRQWULEXWLQJ WR W, pagi€ulaty h \bdlteGindivi@glfals Gesiding iH loBgQ G

Periodontitis

e '
Increase mucous secretion
Bronchoconstriction

Edema & Respiratory pathogen colonization and adhesion

Asthma

&
B

Y

M Periodontal bacteria < Respiratory pathogens A Inflammatory mediators @ Cytokines ° Neutrophils m Salivary enzymes

Figure2: 3HULRGRQWDO DQG UHVSLUDWRU\ SDWKRJHQV DORQJ ZLWK LQADPPDWRU\ FHOO
odontitis, can reach the respiratory tract through aspiration, hematogenous spread, and indirect mechanisms. These pathways can facilitate
the colonization and adhesion of respiratory pathogens, adversely affecting lung health and exacerbating asthma severity.
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term care facilitie$**) A nationwide population-based SHULRGRQWLWLYV LQGXFHG &23' )LJIXU
study from 2001-2012 in Taiwan indicated that patientsism involves aspiration. Periodontitis-associated micro
ZKR UHFHLYHG SHULRGRQWDO Wolgahidms Padidew thi] dtdl Edvity BING can helad)ated
cantly lower risk of developing pneumonia compared tdirectly into the respiratory tract. These periodontal patho-
the general populatiofi® The previous study assessedJHQV PD\ FRQWULEXWH WR WKH H[DFH!
the impact of periodontitis on pneumonia progressio® LUARZ OLPLWDWLRQ DQG WKH GHJUD
by comparing C-reactive protein (CRP) levels betwee S H F L ¢ FoEpBy@®monas gingivali$®) and Fuso-
pneumonia patients and healthy individuals. The CRPacterium nucleatult® stimulate the gene expression
levels serve as an indicator of host immune response$,MUC5AC, a mucin core protein, in primary human
UHAHFWLQJ SHULRGRQWDO W LV VioxadchiareyitheliaKdel, b@Retiall kehdingtdvixn@wing D Y H
VKRZQ WKDW &53 OHYHOV ZHUH \bithegingdy iQen. Ohe Kdedrid Hypolh€siss@ugests that
PRQLD SDWLHQWYVY FRPSDUHG WR pérodorat paiidd&n® act Adragdtuoits, Bire@ding hie@ J
the association between periodontitis and pneunf8iia. tion via the bloodstreai®)
Several studies have reported the association

Periodontitis and chronic obstructive lung between periodontitis and COPD. Poor periodontal
disease (COPD) health, as indicated by missing teeth and plaque index

7KH DLUARZ OLPLWDWLRQ WXKBRWY HAK XD D PML HQILL ] HDVQ W23 'DVVRFLDW
results from a prolonged time constant for lung emptyife in patients with COPIPY Patients with more severe
ing, which is caused by increased resistance in the smpdiriodontal infection exhibited a greater risk for COPD
conducting airways and increased lung compliance deempared to those with mild periodontitis or healthy
to emphysematous destructi@f. Two hypotheses have individuals®? $ PHWD DQDO\VLV UHYHDOH
been proposed to explain the mechanisms underlyiagsociation between deteriorating periodontal health

Figure3: 7KH URXWHV IRU SHULRGRQWDO SDWKRJHQV DQG LQADPPDWRU\ PHGLDWRUYV L(
SQHXPRQLD DQG H[DFHUEDWH WKH LQADPPDWRU\ UHVSRQVH FRQWULEXWLQJ WR Wt



34 Oral Sci Rep: Volume 45 Number 3 September-December 2024

and an increased risk of COPD, encompassing chrorifat much of the association between pulmonary function

bronchitis and emphysema, with ORs ranging from 1.4&nd poor oral hygiene could be explained by smoking

to 4.50. The authors suggested that cigarette smokiagd agé>®

PD\ KDYH FRQIRXQGHG WKH ¢ QGL Q BSihcelperidadhtitis Bn@d BQPHY Ehare \éeVebal\pretis-

was linked to a heightened risk of COPD among currepbsing factors, including smoking, age, obesity, socio-

VPRNHUVY UHODWLYH ULVN >55 @economic status; RQ livihgl EpRditiob-Dental plaque

terval [CI] = 1.20-2.21), whereas no such associatioRRQWDLQLQJ EDFWHULD PD\ FRQWULEXMW

was observed in never-smokers (RR = 1.19, 95% Cltherefore, proper attention to tooth brushing and-over

0.71-1.98)%%) The recent cross-sectional study in Japaall oral hygiene may help reduce this risk. Patients with

revealed mutual relationships among periodontal diseaS®PD who are undergoing inhaled steroid treatment are

and its various factors. Probing pocket depth (PPD) waslvised to use a spacer and rinse their mouths with cold

VLIQL;FDQWO\ DVVRFLDWHG ZL Wikt &ffe@at¢d. Didividkald Budcep@bléit® SAIPR shiod Iy

with moderate COPI? In contrast, some studies indi- prioritize their oral hygiene, schedule regular dental

FDWH WKDW VPRNLQJ DQG DJL Q khedxupg, laddreframBranedokifid A X HQ F H

WKH RXWFRPHV 7KHLU ¢QGLQJY UHYHDOHG WKDW WKH SUHVHQFH RI

dentures, missing teeth, oral mucosal disease, and a higR@riodontitis and lung cancer

LQGH[ IRU GHFD\HG PLVVLQJ DQG/%@QDHDBQFHWP DY QR &/\W HMKEWRULDO
'0)7 FRUUHODWHG ZLWK UHG XF Hug vBrd(is fadioss, k§Bding DahaRibral paRérns, genetic

at 25%. Because periodontitis and DMFT were associatpdedispositions, environmental exposures, infections,

only with age and the amount of smoking, they concludleBKURQLF LUULWDWLRQ DQG LQADPPDWL

Figure 4: Periodontal pathogens can reach the respiratory tract through aspiration (indicated by brown arrows) and hematogenous spread
LQGLFDWHG E\ SLQN DUURZ OHDGLQJ WR FKURQLF OXQJ LQADPPDWLRQ DQG DQ LQFL
&23' +RZHYHU WKH ERG\ V QDWXUDO UHAH[HV VXFK DV FRXJKLQJ DQG LPPXQH FOHL
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ratory diseases, the relationship between periodontitisay trigger neoplastic processes and stimulate the pro-

and lung cancer appears to be more complex. Currdiferation, survival, and metastasis of tumor céf8.

evidence suggests that periodontal pathogens may not 6HYHUDO VWXGLHY KDYH LGHQWL¢H
directly cause lung cancer but instead contribute to tumas a critical factor in the pathogenesis of lung cancer
LIHQHVLYVY WKURXJK LQADPPDWRU\)LSJU(RJFF—I—|VVHKI—DVK/ER\FPHD.MHF$GRLZWWG WKH
GLVHDVH SURJUHVVLRQ 7KH FKURDREKQPRQ@PED QYHROWH\PXOWQLAQDIPPDW
from periodontitis can lead to systemic changes that credieularly the leukocyte population, promote tumor pro-

an environment conducive to cancer development. Thegeession through their ability to release various cytokines,
environment contribute to exacerbated cell proliferatioghemokines, and cytotoxic mediators, such as reactive
invasion, and metastasis to other org@fsAlthough R[\JHQ VSHFLHV 003V ,)1 7%) QD WX
LQADPPDWLRQ VHUYHV WR SUR Watopiagaskriyebitk@hivedsRppresspndeld)dntli ndast
SHUVLVWHQW RU FKURQLF LQADFPPOWW. RYRBIVH OXHDBEWWO R WHKYHMID Q Q A
diseases, including diabetes, cardiovascular diseadeQAXHQFH WKH SUROLIHUDWLRQ RI PDO
musculoskeletal disorders, allergies, COPD, anand tumor metastasi®?) The previous study demon-
malignancie$®® 8QGHU QRUPDO FR QG L WtitaR@hat Rohydmdhas\yiiRyivalis LPS can synergisti-
UHVSRQVHV DUH UHJXODWHG E\ D daly Dducefhd réleaye aft @S IU-Rib QéiRdhpul-
WRU\ F\WRNLQHV HJ ,/ 71) . mophafy micQeBiderQdid tarcioAddrll line (NCI-H292).
PDWRU\ F\WRNLQHV H J i , The induced IL-6-aRdZL-BYAttiLAte the phosphorylation of
ZKHQ WKLV EDODQFH LV GLVU X StNé BNK signglidgp&ivayw RICI\HFR\seRsNath@HHN Ay

Figure5: 3HULRGRQWDO SDWKRJHQV DORQJ ZLWK WKH LQADPPDWRU\ FHOOV DQG F\WR
the development and progression of lung cancer.
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contribute to the development of pulmonary neopld§hs. FDULHV DQG SHULRGRQWDO GLVHDVH

Similarly, another study examined the relationship (SUDD|.18)ZS5-511. .

EHWZHHQ ,/ DQG ,/ DQG SXOPRQP!" M?G&i’%ﬁ‘éd"’rkl‘ﬁ_""?@é@e”- Impact of the

LQJV UHYHDOHG WKDW ,/ DQG ,/ Q?FUJF( vl Keys -oﬂt%QW??VBW@FH-”“"'"O”
an call for g

] ) o6 - wellbeing of m nkihd: a obal action. J Clin
ciated with stage | lung cancer patiefitsIn addition, a 3HULRGRQWRO

recent study reported a 13% increase in the risk of totgl Eke PI, Thornton-Evans GO, Wei L, Borgnakke WS, Dye
cancer among non-smoking men with periodontitis, while  BA, Genco RJ. Periodontitis in US adults: national health
a 45% increase in the risk of total cancer was observed and nutrition examination survey 2009-2014. J Am Dent
in men with advanced periodontiff§) A recent meta- $VVRF H

DODO\WLY LGHQWL¢HG DQ LOFUHDAM RIvarRee § e8! fisease 285 aion
with systemicdiseasesnd prevention.Int J Health Sci
4DVVLP
without the conditio®® Additionally, another study con- 5 gy FQ. Almeida-da-Silva CLC, Huynh B, Trinh A, Liu J,

cluded that pocket depth may serve as a potential risk woodward Jet al. Association between periodontal patho

patients with chronic periodontitis compared to those

& C

factor for lung cancer development. The incidence oflung -JHQV DQG VA\VWHPLF GLVHDVH %LRPHG -

cancer was observed to be twice as high in patients with Socransky SS, Haffajee AD, Cugini MA, Smith C, Kent
increased pocket depth, even after controlling for age and RL J"- Microbial complexes in subgingival plaque. J Clin

. ©5) . . SHULRGRQWRO
smoking status->"It has been suggested that perIOdomltI? Bansal M, Khatri M Tanga V. Potential role ofgderiodontal

PD\ LQAXHQFH WKH ULVN RI PDOLIQRGE JMHREME LU Rl e

immune dysregulation.
8. Lee E, Lee SW. Prevalence of periodontitis and its asso-

Conclusions ciation with reduced pulmonary function: results from the
This review highlights the positive association Korean national health and nutrition examination survey.
OHGLFLQD .DXQDV :581.

between periodontitis and several respiratory diseas%s,

. ) ) . ShiQ, Zhang B, Xing H, Yang S, Xu J, Liu H. Patients with
including asthma, pneumonia, COPD, and lung cancer.

- ] chronic obstructive pulmonary disease suffer from worse
These conditions share common risk factors, such as periodontalhealth-evidencdrom a meta-analysisFront

VPRNLQJ DJH DQG VWUHVV ZKLKKvPRO L @A 338/ipitys. MK d0d3s)
development. Periodontopathogens are thought to stimt®. Heo SM, Haase EM, Lesse AJ, Gill SR, Scannapieco FA.
ODWH LQADPPDWRU\ SURFHVVHYV wgersigreptrnshipspewesrrespirgiopyRatigagns iselatey N
and progression of respiratory diseases. By elucidating

. . patients in the intensive care unit undergoing mechanical
these connections, we aim to enhance awareness among

i . - YHQWLODWLRQ &OLQ ,QIHFW 'LV
healthcare providers regarding the complexities of theﬁ_ GaniDK, Mallineni SK, AmbalavananRamakrishnan.,

associations. Understanding the relationship between peepalakshmiEmmadiP. Estimationof the levels of
oral health and systemic conditions is crucial for eval- creactive protein, interleukin-6, total leukocyte count, and
uating whether interventions for oral diseases can also differential countin peripheral blood smear of patients with
prevent systemic diseases. A multidisciplinary approach chronic periodontitisin a SouthIndian population. West

to treatment is vital for extending healthy life expectancy, Q,,G LDQ ,0 HG -
12. HajishengallisG, Lamont RJ. Beyondthe red complex

improving quality Of_ life, and ret_ﬂucmg- heialthcar-e costs. and into more complexity: the polymicrobial synergy and
However, the precise mechanisms linking periodontal  yyspiosis (PSD) model of periodontal disease etiology. Mol
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sitating further research. 13. Hajishengallis G. Immunomicrobial pathogenesis of peri-
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Abstract

Dental erosion is the irreversible loss of dental hard tissue caused by chemical
processes without bacteria involvement. Dental erosion prevalence has increased due
to extensive consumption of acidic foods and drinks or suffering from gastrointestinal
diseases. Salivary pellicle acts as a physical barrier that impedes direct contact between
the tooth surface and erosive acids. Furthermore, it is a selectively permeable membrane
that controls the diffusion of erosive acids to the tooth surface. Therefore, salivary
pellicle can protect the tooth surface from erosive demineralization. The protective effect
of salivary pellicle depends on the intraoral location, tooth substrate, thickness, formation
time, composition, the pH level of erosive acids, and exposure time. This concise review

DLPHG WR SURYLGH DQ RYHUYLHZ RQ IDFWRUV LQAXHQ
pellicle against dental erosion.

Keywords: dental erosion, erosive acids, protective effect, salivary pellicle
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Introduction KDYH VXI¢FLHQW @ UHe Wotdetiva affect H I I H F W
Dental erosion is the dissolution of dental haraf the salivary pellicle depends on many factors such as
tissue by chemical processes due to intrinsic and extringig intraoral location, tooth substrate, thickness, formation
acids without bacterial involvemeftt® It causes tooth time, composition, pH level of erosive acids, and exposure
hypersensitivity, discomfort, imperfect aesthetic of toothtime of erosive acid€:*>17:18)understanding the role of
alteration in tooth shape, and loss of functof.The WKHVH IDFWRUV LV EHQH¢FLDO WR LQFU
SUHYDOHQFH RI GHQWDO HU R YL R& sKIDafy\pellaeLin prEventing \déntaFaid$isnPH G
It is a consequence of extensive consumption of aciditherefore, this concise review aimed to provide an-over
foods and drinks or suffering from gastrointestinaY LHZ RQ IDFWRUV LQAXHQFLQJ WKH SUR
disease&® vary pellicle against dental erosion.
The salivary pellicle is an important protective factor
against dental erosidf. ,W LV D WKLQ SURWRnotenirwerekfgct af salapypellicle in the
covers the tooth surfaé®.It forms immediately after the literature
H[SRVXUH RI WKH WRRWRh¥salivay FH WRe Rérande AeakoB Wf this concise review was
pellicle consists of adsorbed salivary proteins, lipidssonducted on three databases, EMBASE, PubMed, and
and carbohydraté4:”) The salivary pellicle lubricates Scopus, to recruit articles published between 1 January
the teeth during mastication and speech due to adsort2800 and 30 September 2024. The keywords used in the
salivary proteins such as muéir It is crucial to serve as search were (“Salivary pellicle” OR “Acquired salivary
a lubricant between teeth and other oral structire¥) pellicle” OR “Acquired enamel pellicle” OR “Acquired
W UHGXFHV WK H L ¥ {Cofsequartly, theR tehgir heHiely AND “Protection” OR “Protective ef-
lubrication function of the salivary pellicle could reduceect*” OR “Anti-erosion” OR “Anti-erosive”) AND
tooth weaf’*1) Besides, the saliva pellicle maintains(“Tooth erosion” OR “Dental erosion” OR “Eroded” OR
mineral homeostasis by interacting with various typetrosive lesion” OR “Erosive tooth wear”). The inclusion
of salival®!) It ensures that the calcium concentratiorriteria were (i) studies that assessed the protective effects
on the tooth surface remains a supersaturated state, tbfisalivary pellicle and (ii) studies published between
preventing the dissolution of the tooth surfat&!') 1 January 2000 and 30 September 2024. The exclusion
Moreover, calcium-binding proteins within the salivarycriteria were (i) studies on another type of tooth loss such
pellicle inhibit the excessive precipitation of calcium anas attrition, abrasion, and abfraction, (ii) studies of the
phosphaté* 7911 protective effects of a salivary pellicle in animal study, (ii)
Another important function of the salivary pellicle isstudies on the anti-erosive effect of topical anti-erosive
protecting the tooth surface from erosive demineralizaticagents, (iv) studies on mucosal pellicle or whole saliva or
by serving as a barrier and inhibiting direct contact betweelental plaque, (v) studies on restorative materials, and (vi)
erosive acids and the tooth surfate'® The salivary studies published in not English language. Figure 1 shows
pellicle is a selectively permeable membrane that regqp ARZFKDUW RI RXU V\VWHPLF VHDUFK R
ODWHYVY WKH DFLG GLIIXVLRQ UDWH DQG PRGL¢{HV WKH WUDQVSRU
tation of calcium ion, phosphate ion, and profo’® )YDFWRUV LQAXHQFLQJ WKH SU
Thus, it could delay the dissolution rate of the tootlof salivary pellicle against dental erosion
surface from erosive demineralizatid®. Furthermore,
the salivary pellicle maintains the level of calcium andntraoral location of salivary pellicle
phosphate ions between saliva and the tooth suffice. The intraoral location of the salivary pellicle relates to
These ions can diffuse freely among the salivary pellicléhe salivary glané2?? 'LITHUHQW VDOLYDU\ JODQG'
saliva, and the tooth surfafé) Consequently, the salivary the composition, thickness, and protective effect of the
pellicle plays a crucial role in maintaining the equilibriunsalivary pellicle Parotid salivary glands mainly secrete
between erosive demineralization and remineralization @mylase and proline-rich proteins (PRB9)It produces
the tooth surfac€? VHURXV VDOLYD ZKLFK FRQWDLQV PR
It should be noted that salivary pellicle alone may natater and protein€® The serous saliva has a high
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Figure 1: Flowchart summarizing the reference selection process.

buffering capacity>® Meanwhile, sublingual salivary to the salivary dentine pelliclé® It would be that during

glands mainly secrete mucins and lysozyf®dt pro-  salivary dentine pellicle formation, adsorbed salivary
duces mucous saliva, which contains high glycoproteproteins attach to either the dentine surface or dentinal
mucin®) 7KH PXFRXV VDOLYD KDYV tohuk@? KHQRVZL QD M OEXO DU AXLGV PD\
low buffering capacit)@) Therefore, salivary pellicle formation of the salivary dentine pellid@ Furthermore,

derived from mucous saliva is easy to dissolve and has lessnerous enzymes within the dentine structure, including
protective effect?>?%)n addition, the occlusal surface of matrix metalloproteinases and other proteolytic enzymes,
posterior teeth and the incisal edge of anterior teeth aran be released into the surrounding area following
covered by salivary pellicle originating from mucous salierosive acids attadk? These enzymes cause proteolytic

va(?® Consequently, these surfaces have been reportechativity of the adsorbed salivary proteins, potentially

prone to dental erosidf®) Moreover, the salivary pellicle resulting in the dislodgment of the salivary pelli¢f2.

at the area of mixed sublingual and submandibular sali-

vary glands has a high level of mucif.It can provide Thickness of salivary pellicle

high protective effect against dental erosfénit should The intraoral location of the salivary pellicle and type of

be noted that the protective effect of intraoral location o/ DOLYDU\ JODQGV LQ WKH RUBEFDY LW\
salivary pellicle in previous studies was inconsistent anthe thickness of the salivary pellicle on the buccal site at
inconclusive, depending on the study design and mettie maturation stage is thicker than the palatal®igali-

odology{?%-23.25) vary pellicle near salivary duct openings is thifR€The
salivary pellicle on the lingual surface of the lower teeth
Tooth substrate is the thickest!? On the contrary, the salivary pellicle on

Some studies reported that salivary enamel pellicte palatal surface of the upper teeth is the thifh@st.
provided a superior protective effect than the salivarljurthermore, at the same intraoral location, the thicker
dentine pellicld!?22-26)Moreover, the salivary enamel salivary pellicle has a greater protective effect against
pellicle exhibited a twofold protective effect comparediental erosion than the thinner salivary pelli¢.
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Formation time of salivary pellicle pH level of erosive acids

It takes 60-120 minutes for the salivary pellicle to  Erosive acids can demolish the outer layers of sali-
reach the maturation stage of formation tifit¥) Many  vary pellicle during erosive challen§€) Consequently,
in situ studies have investigated the protective effect VN KH SURWHFWLYH HIIHFW RI VDOLYDU\ ¢
different formation times of salivary pelliclé®2928)  decrease with the increased acidity of aétfsThe se
7KH UHVXOWYV VKRZHG QR VLJQL yériy Qf\8aliGkyl péllidiel dgsitdctioh QepenéstbonSHe RH
tective effect of salivary pellicle with the formation timelevel of erosive acid$/-1®The pH of common commer
of 3 minutes, 30 minutes, 1 hour, and 2 hdtfs2%28) cial acidic beverages is approximately £3arbonated
Remarkably, even a salivary pellicle that formed in just 8rinks have a lower pH than fruit juic®) Carbonated
minutes was effective in protecting the tooth from dentalrinks have tenfold more erosive potential than fruit
erosion™ Nevertheless, another study showed that tHaices”3?) Therefore, it can reduce salivary pellicle by
salivary pellicle formed at a short-term was more solublealf compare to fruit juice§.7) Notably, a low pH level
and rapidly dissolved during acidic demineralizafféh. of the acids with prolonged exposure time would syner
Consequently, the salivary pellicle formed in 2 hourgjistically diminish the protective effect of the salivary
effectively supported its maximum anti-erosive propellicle ®®
pertiest™”) Notably, previous studies showed inconsis-
tent results of the protective effect of various formatioifhe exposure time to erosive acids
times of salivary pelliclé®121425Hence, further study is 6DOLYDU\ SHOOLFOH FRXQWHUDFWV H
UHTXLUHG WR FRQ¢UP LWV WK L F de€oHAMYexpas@EeNDiiihg$He Brigiverchallevide, thél H F W
of the salivary pellicle. binding forces between the tooth surface and the salivary

pellicle layer are decreas&d:>*Adsorbed proteins of the

Composition of salivary pellicle salivary pellicle are detached, and the salivary pellicle is

Adsorbed salivary proteins are a critical factor in theartially dislodged?®34In addition, prolonged exposure
protective effect of the salivary pelIicﬁ%z.’zg) Previous time to erosive challenge can delay the re-organization
studies reported that the composition of salivary pellicle iand repair phases of the salivary pelliéfe3¥Ultimately,
GHQWDO HURVLRQ SDWLHQWYV G LpidibbigddeXpdsii® tinpeRr & QtevrDel Idss &F Btructdre and/ K \
volunteers15) The level of total proteins, statherin,protective effect of the salivary pellic#:3*
and calcium-binding proteins in the salivary pellicle of
dental erosion patients was redu€eéd® These proteins ORGL; FDWLRQ RI VDOLYDU\ SH
are acid-resistant proteins, maintain calcium and phodental erosion
phate ions on the tooth surface, and have a strong adsorp- ORGL¢{FDWLRQ RI WKH VDOLYDU\ SHOC
tion capability to hydroxyapatite of tooth structré® concept to improve the protective effect of the salivary
Hence, the salivary pellicle from dental erosion patientsellicle by altering the ultrastructure of the pellcte’®)
had a less protective effect than normal salivary pelliclmodifying the composition of the pellié?é), and promot-
from healthy volunteerél-1%39%However, the levels of ing rehardening of the softened tooth surface by provid-
mucins, albumin, and carbonic anhydrase were not sigrg mineral contents from salivary pellic(@ To date,
QL¢FDQWO\ GLITHUHQW LQ GHQW bu@itibhel Rovp&hentS suek BdHoasalvinDripkGpdlyidiz-O W K\
volunteers*1119)|n addition, lipids components suchasQROLF FRPSRXQGV OLSRSKLOLF DJHQWV
SKRVSKROLSLGYV DQG IDWW)\ D F L @GktharQyin( heQeFideMirkéstifaRed ® RgdifyvsalRay
and ultrastructure of salivary pellié@:“) It also has an pellicle.
important role in the bioadhesion processes on the tooth In preventive dentistry, modifying salivary pellicle
surface®D Although phospholipids and fatty acids carcould be developed to preventand manage dental ef&ion.
modify the salivary pellicle, the study of lipids on theFluoride is the most common agent that has been in-
protective effect of the salivary pellicle is still limit&d) vestigated for modifying salivary pellicle against dental
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erosion™® 6RGLXP AXRULGH VWD Q Q Rpé¢licleAot Ridde® tdetheipged to healthy teeth
AXRULGH DQG VLOYHU GLDPLQH AtkeragnecsHpigcts: @n m-viyr stydyy PleSHQg.

synergistic effect with salivary pellicle against dental H H

erosion436.3839 W FRXOG EH H[SODLQHN GLLW(%‘SWE’R% RORFLE & Bﬁ‘ﬁ"? B, Megert B, Meier
' C, et al. Effects of enamel abrasion, salivary pellicle, and

be incorporated with the adsorbed salivary proteins during o< rement angle on the optical assessment of dental
salivary pellicle formatior3®) After that, the composi HURVLRQ - %LRPHG 2SW

tion of salivary pellicle may change properties to obtaia. Hannig M, Fiebiger M, Giintzer M, Dobert A, Zimehl R,
more acid resistand®?) 7KH AXRULGH PD\ |D Nek@shamyehWhptansive pffect of the in situ formed short-

adsorption of adsorbed salivary proteins such as mucins WHUP VDOLYDU\ S.H OOLFOH $ U FK 2UDO ¢
and albumin on the tooth surfa&:4? Furthermore, ' Chawhuaveang. DD, Yu OY, Yin IX, Lam WYH, Mei ML,
u CH. Acquired salivary pellicle and oral diseases:

N Ch

AXRULGH FDQ LQFUHDVH WKH WKLFBI%IT!M/YHBDIW\&QJ(%L I—Wi\ﬂ%H-o'ngVO(ﬂZLRQ
36,40 A

the surfacé?®*® 7KHUHIRUH AXRULGH Lg/ par%iylﬁ, Botnd s Qe é?ru]cﬁng,ylynction and properties

that enhances the protective effect of the salivary pellicle R1 WKH DFTXLUHG SHOOLFOH ORQRJU 2L

against dental erosion. 9. Siqueira WL, Custodio W, McDonald EE. New insights
into the composition and functions of the acquired enamel
Conclusions SHOOLFOH - '"HQW 5HYV

Delecrode TR, Siqueira WL, Zaidan FC, Bellini MR, Moffa

10.
livar llicle i hin layer th vers all
Salivary pellicle _sat _aye that co esa_ EB,MussiMC,etal ,GHQWL¢(FDWLRQ RI DFLG UH’
tooth surfaces. The salivary pellicle serves as a physical | 6 pFTXLUHG HODPHO SHOOLFOH - 'HQV

barrier to impede direct contact between erosive acids afl carpenter G, Cotroneo E, Moazzez R, Rojas-Serrano M,
the tooth surface. It is a semipermeable membrane that Donaldson N, Austin R, et al. Composition of enamel

facilitates mineral ions diffusion. In addition, adsorbed pellicle from dental erosion patients. Caries Res.

salivary proteins, such as mucins, statherin, and PRPs in

. . . . . . 12,
the salivary pellicle, contribute to its buffering capacity. o _ _
h . ff f sali licle d q Siqueira WL. Acquired pellicle as a modulator for dental
The protective effect of salivary pellicle depends on two HURVLRQ $UFK 2UDO %LRO

factors: 1) characteristics of the salivary pellicle, such 8% para AT, Zero DT. The potential of saliva in protecting
intraoral location, tooth substrate, thickness, formation DJDLQVW GHQWDO HURVLRQ ORQRJU 2UI
time, and composition and 2) characteristics of erosivigt. Mutahar M, Carpenter G, Bartlett D, German M, Moazzez
acids, such as pH level and exposure time. Therefore, R- The presence of acquired enamel pellicle changes
these factors should be considered to enhance the pro- acid-induced erosion from dissolution to a softening process.
. . . . . 6FL 5HS
tective effect of the salivary pellicle in preventing dentai5

) ) i Moazzez RV, Austin RS, Rojas Serrano M, Carpenter G,
erosion. Future research should further investigate these .. oneo E, Proctor G, et al. Comparison of the possible

factors to optimize the therapeutic applications of salivary  protective effect of the salivary pellicle of individuals with

Vukosavljevic D, Custodio W, Buzalaf MAR, Hara AT,

pellicle in dental care. DQG ZLWKRXW HURVLRQ &DULHV 5HV
16. Baumann T, Bereiter R, Lussi A, Carvalho TS. The effect
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Abstract

Objectives: This study investigated the effects of two surface treatment protocols on the

shear bond strength, bond durability, and failure mode at the interface between lithium
disilicate glass-ceramic and resin cement. The protocols compared were a self-etching
FHUDPLF SULPHU DQG WKH FRQYHQWLRQDO K\GURAXRUL

Methods: )LIW\ OLWKLXP GLVLOLFDWH VSHFLPHQV ZHUH UL
treatment groups (n=10 each). A control group received no treatment. The remaining 4
groups included: 5% HF etch with Monobond Plus thermocycled and non-thermocycled,
Monobond Etch & Prime (MEP), thermocycled and non-thermocycled. Microshear bond
strength (microSBS) was assessed before and after thermocycling to evaluate bond dura-

bility. Failure modes (adhesive, mixed, cohesive in resin/ceramic) were recorded under

a stereomicroscope.

Results: Both surface treatment protocols exhibited comparable microSBS for both
pre- and post-thermocycling results. Moreover, bone durability obtained from the two
treatment protocols seemed to be comparable. Most groups displayed adhesive/mixed
failures. Notably, the self-etching ceramic primer group showed cohesive failure in half
of the specimens initially, persisting in 20% after thermal aging.

Conclusions: Compared with the conventional HF protocol, the self-etching ceramic
primer protocol provided similar microSBS and bond durability between lithium disilicate
glass-ceramic and resin cement. The data suggest a self-etching ceramic primer is a viable
option for the conventional HF protocol in bonding to glass-ceramic, minimizing the HF
hazard and simplifying the clinical procedure.

Keywords: ERQG GXUDELOLW\
ing ceramic primer

ERQG VWUHQJIJWK K\GURAXRUL
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Introduction (1) conventional HF etching followed by silane appli
Current protocols for glass-ceramic surface treatation protocol and (2) self-etching ceramic primer
PHQW W\SLFDOO\ LQYROYH K\G WhlikatiGhplofocd. Fheinal agingHivufatioh @ak used
followed by silane application. This multi-step procesgo determine their bond durability. The null hypothesis
enhances bonding through a combination of chemical al@RVW XODWHG QR VLIJQL ¢FDQW GLIIHUHQ
micromechanical mechanisms. HF etching roughens tBgength and durability between the two surface treatment
ceramic surface, increasing its surface area for mechanipbtocols for bonding resin cement to lithium disilicate
interlocking with resin cements, and it also promotes thflass-ceramics.
formation of hydroxyl groups on the ceramic surface,
facilitating a chemical bond with silane coupling agéhts. Materials and Methods
Silane molecules possess a bifunctional structure, with one
end capable of covalently bonding to the hydroxyl groupsSpecimen preparation
on the ceramic and the other end designed to interact A total of four CAD/CAM blocks (12x14x18 mm)
with the resin cement, effectively creating a chemicajf lithium disilicate glass ceramic (IPS E.nfax& $"
bridge at the interfac® Numerous studies have demon4voclar Vivadent, Schaan, Liechtenstein) were used in this
strated the synergistic effect of this combined approacktudy. The blocks were cut into 50 rectangular sections
with HF etching followed by silane application consis{12x7x2 mm) using a diamond wheel saw (Accutom-50,
tently yielding optimal bond strengths between ceramigtruers) under water irrigation. Afterwards, the ceramic
and resin cement&? VSHFLPHQV ZHUH (UHG DFFRUGLQJ WI
HF etching is a process known to be hazardous dgeogram (P161 Crystallization LT/MT/HT) in a furnace
to its potential for oral mucosa and cutaneous bﬁ?ns.(Programmat P310, Ivoclar Vivadent) as recommended by
BURORQJHG HWFKLQJ WLPH ZLW KtheheahlRduker AlterrcobliRd, Ge SpBoiia s wérkldRegned
DUGL]JH WKH AH[XUDO VW UHQG&W KuRasiMikatly &hd MoMiRed BripaiyidyIRROAHE PlO)O
To address these safety concerns, self-etching ceramicL QJV ¢ OOHG ZLWK DFU\OLF UHVLQ GL
primers have been introduced as possible alterndflvessurface on the top of the cylinder, with a height of 1 mm.
The composition of one currently available commerciafhe mounted specimens were cleaned ultrasonically in
self-etching ceramic primer product contains ammonisopropyl alcohol for 60 seconds.
XP SRO\AXRULGH ZKLFK UHDFWV ZLWK FHUDPLF VXUIDFH WR
create a rough etching pattern, and also contains-trin®urface treatment & storage conditions
thoxypropylmethacrylate -functionalized silane, accord- The specimens were randomly assigned into 5
LQJ WR WKH PDQXIDF® X seH-etching/ Sghb s ceBdh WohSR@Y of 10 specimens based on surface
FHUDPLF SULPHU FKHPLFDOO\ P Rfedtmentan?dtorhge dodditiBris FM¥tesiel Idarhgositions
to enhance bonding, eliminating the need for separaBUH VKRZQ LQ 7DEOH 7TKH ¢YH VXUIDF
HF etching and silanization stefi$) This approach not were listed as follows:
only improves safety but also reduces treatment time and  Group 1. Control: no treatment (NT)
potentially reduces patient discomfort during the bonding ~ Group 2. Conventional HF & silane protocol: etched
procedure. However, studies have yielded mixed results rg-L. W K K\GURAXRULF DFLG ,36 &HUDP
garding the bond strength achieved with silane-containingoclar Vivadent) for 20 seconds, thoroughly rinsed with
self-etching primers compared to conventional HF-etchwater spray until the red color was removed, dried with
ing and silanization. Some investigations report compail-free air for 20 seconds, followed by the application
rable bond strengtfs'Y), while others observe a slight of Monobond Plus for 60 seconds using a microbrush,
decreasd) RU D VWDWLVWLFD O&V Lah@ tigpErBe@ WmkirinG ¥xEa8sLwRIQoil-free air for 10
Therefore, this in vitro study investigated the effectseconds, specimens were stored in distilled water at 37°C
of two surface treatment. protocols on the microshe#sr 24 hours
bond strength and durability of resin cement to lithium  Group 3. Conventional HF & silane protocol +TC:
disilicate glass-ceramics. The protocols compared wersame as Group 2 but stored under thermal cycling con-
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ditions, cycled between 5°C and 55°C for 10,000 cyclegorage, the tubes were carefully removed with a sharp
with 5-second dwell times scalpel blade. Each specimen was examined for any
Group 4. Self-etching ceramic primer protocol: treatedefects in the resin cylinders, and no porosities or gaps at
with self-etching ceramic primer (Monobond Etch &the interface were observed. The procedures were carried
B3ULPH 0(3 ,YRFODU 9LYDGHQ Wut ugder3.5X mabnkyinadupBsQ WR W KH
ceramic surface for 20 seconds using a microbrush, left the
agent for another 40 seconds to react, thoroughly rinskticrohear bond strength test
with water spray until the green color was removed, and The PVC rings were mounted in a universal testing
dried with oil-free air for 10 seconds, specimens wemachine (EZ-test-50N, Shimadzu Co, Japan). The shear
stored in distilled water at 37°C for 24 hours blade was positioned close to the resin cylinder and the
Group 5. Self-etching ceramic primer protocol +TCload was applied at a constant crosshead speed of 1 mm/
same as Group 4 but stored under thermal cycling cominute until failure occurred. The microSBS values (MPa)
ditions, cycled between 5°C and 55°C for 10,000 cyclegere calculated by dividing the load at failure by the sur
with 5-second dwell times. face area (mm2).

Resin cement application Failure mode analysis

After the surface treatment (NT, HF, or MEP), After the microSBS test, the ceramic surfaces of all
Tygort® tubes with an internal diameter of 0.8 mm and debonded specimens were examined under a stereomicro-
height of 1 mm were positioned over the ceramic surfacé FRSH 60= 1ILNRQ -DSDQ DW |
using perforated adhesive tape as a stabilizer to preveletermine the failure modes. Failure modes were classi-

P

movement during resin cement application. One operatgfy HG LQWR IRXU W\SHVY DGKHVLYH IDLC

positioned two tubes on each ceramic surface followdwy separation at the interface between the resin cement and

by the application of resin cement (Multilink N, IvoclarFHUDPLF PL[HG IDLOXUH O FRPELQL!
Vivadent, Schaan, Liechtenstein). The resin cementsweleGKHVLYH DQG FRKHVLYH IDLOXUH FR
light-cured for 40 seconds using a LED light-curinguntUHVLQ FHPHQW &5 DQG FRKHVLYH ID

with an output of 1,200 mW/cm?. After each mode of

Table 1: The products used in this study.

Product Composition Manufacturer
1. Ceramic
IPS e.max CAD Si02, Li20, k20, MgO, Z.n02, Al203, P205 and Ivoclar Vivadent, Schaan, Liechtenstein
other oxides
2. Etchant
IPS Ceramic Etching Gel 4.9% HF acid, water, colorant (pH=2) Ivoclar Vivadent, Schaan, Liechtenstein
3. Silane
Silane methacrylate, phosphoric acid methacrylate, . )
Monobond Plus ) Ivoclar Vivadent, Schaan, Liechtenstein
sulphide methacrylate, ethanol
4. Self-etching ceramic primer
TADF, silane methacrylate, BTSE, methacrylated
Monobond Etch and Prime (MEP)  phosphoric acid ester, butanol, water, colorant Ivoclar Vivadent, Schaan, Liechtenstein
(pH=3.7)
5. Resin cement
Monomer matrix: HEMA, Dimethacrylate
Multilink N ,QRUJDQLF ¢OOHUV + —WcRil VEd&eht, $¢hadi) DactMenstein
\WWHUELXP WULAXRULGH VSKHURLG PL[HG R[LGH

$FFRUGLQJ WR WKH PDQXIDFWXUHUVY LQIRUPDWLRQ 7$') 7HWUDEXW\O DPPRQLX

HEMA: 2-Hydroxyethyl Methacrylate.
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Statistical analyses primer group). Considering the thermal aging process,
The microSBS values were expressed as the megR VLJIJQL;FDQW GLIIHUHQFHYV LQ PLFU

+ standard deviation (SD) (N=10 per group). Inter-groupetween the groups with and without TC within the same
comparisons of microSBS were performed using a onsurface treatment protocol (Table 2).

way analysis of variance (ANOVA) with Tukey’s post hoc There were 3 types of failure mode found as shown in
comparison. Failure modes were analyzed descriptivelyigurel. The frequency distribution of the resulting failure

with percentages used to quantify their prevalence. Fishensdes following microSBS testing is shown in Table 3.

HIDFW WHVW KDV EHHQ XVHG W Rhe @@GroDy@up, Withmhb Eubfadd. tre@mErtt, \&kHibitEldQ

W\SH RI SULPHU W\SH DQG IDLO X U9vPRikesiveFalurd. QiheBieQ@F tix@d-HYokde3 of

RI . ZDV HPSOR\HG 6WDWLV Wdillk®wer®d@mrmonvial gfddps lexdept @or the self-
ducted using the statistical software package SPSS versaiohing ceramic protocol group. Half of the self-etching
28.0 (SPSS Inc.). ceramic primer-treated specimens stored in distilled water
at 37°C for 24 h exhibited cohesive failure in the resin
Results cement, which was still observed in 20% of the specimens

Mean microSBS values are depicted in Table 2. Faifter thermal aging. Fisher's exact test revealed a correla
the control no surface treatment group, resin cemertien between types of failure mode and the groups tested.
debonded in six specimens before the microSBS test.
7KH PHDQ PLFURG6%6 ZDV VLJQL ¢ HFDSCMSSIDIDRZHU WKDQ 03D
After storage in distilled water at 37°C for 24 hours, both 7KLV VWXG\ LQYHVWLJDWHG WKH HIl¢F
surface treatment protocols exhibited comparable initiand less hazardous self-etching ceramic primer for sur
non-aged microSBS (12.39 MPa for the conventional Hface pretreatment of lithium disilicate, a commonly
& silane group vs 11.92 MPa for the self-etching ceramigsed glass-ceramic material. The aim was to compare
primer group). After 10,000 cycles of thermal aging, thé&s bonding effectiveness to the traditional HF etching
microSBS values obtained from both protocols were stithethod. The microSBS testing was employed to assess
statistically similar (13.48 MPa for the conventional HFbonding performance. Results indicated that the self-etching
& silane group vs 10.36 MPa for the self-etching ceramiceramic primer protocol achieved microSBS values, both

Table2: OHDQ PLFUR6%6 YDOXHVY 03D RI WKH ¢YH H[SHULPHQWDO JURXSV

Experimental groups microSBS (mean * SD)
1. Control (untreated surface) 0.96+1.02A
2. Conventional HF & silane protocol 12.39+5.55B
3. Conventional HF & silane protocol + TC 13.48+5.18B
4. Self-etching ceramic primer protocol 11.92+5.17B
5. Self-etching ceramic primer protocol + TC 10.36+3.6B

'LITHUHQW VXSHUVFULSW OHWWHUYV LQGLFDWH VWDWLVWLFDOO\ VLIQL,FDQW GLIIHUH

Table3: )UHTXHQF\ GLVWULEXWLRQ RI IDLOXUH PRGHV RI WKH ¢YH H[SHULPHQWDO JUF

: Failure modes (%)
Experimental groups

AD M CR CC
1. Control (untreated surface) 100 0 0 0
2. Conventional HF & silane protocol 20 70 10 0
3. Conventional HF & silane protocol + TC 70 30 0 0
4. Self-etching ceramic primer protocol 40 10 50 0
5. Self-etching ceramic primer protocol + TC 40 40 20 0

$' DGKHVLYH IDLOXUH 0 PL[HG IDLOXUH &5 FRKHVLYH IDLOXUH LQ UHVLQ FHPHQW ¢
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initial and aged, comparable to the conventional HF arahd the ceramic surface does not become over-etched

silane protocol for bonding to lithium disilicate glass-after prolonged exposure. Several studi®sevaluate the

ceramic. Consequently, the null hypothesis, which positedfect of self-etching ceramic primer at different dura-

that the self-etching primer would provide microSBS antions (60, 100 and 140 seconds). The result shown that

bond durability similar to the recommended HF and silan® KHUH ZHUH QR VLIJQL,{FDQW FKDQJHYV

protocol, cannot be rejected. on glass ceramic and no impact on shear bond strength.
Established literature demonstrates a positivEvaluating the impact of thermal aging, no statistically

correlation between adhesion and the reinforcement MLJQL¢,FDQW GLIIHUHQFHYV LQ PLFURG6Y

esthetic indirect restorations achieved through adhesivbserved between groups with and without thermocycling

WHFKQLTXHYV &RQYHUVHO\ LQWVAMWEKLAQQWKHENRDQBH X EIHDWH HHWHD W P H |

the restoration and resin cement may lead to an uneva&rggests that both surface treatment protocols achieve

distribution of stresses. This non-uniform stress distributiocomparable bond durability following in vitro simulation

can culminate in the resin cement layer and weaken thethermal aging. These encouraging results justify further

unsupported restoration under occlusal forces, ultimatelf OLQLFDO LQYHVWLIJDWLRQV WR FRQ¢!

leading to restoration failuré) Although HF etching the self-etching ceramic primer.

followed by silane application has long been used with  Although HF reacts with the matrix, such as glass-

great success for bonding to glass-ceramic substratesramics, that contains the silica, generating a micro-

this surface treatment protocol using HF, which is highlgnechanically retentive surface and promoting hydroxyl

hazardousandto¥® GLG QRW SURYLGH Vdraup forrradignWwothekde taikhi¢ Surface for enhanced

bond performance, at least in terms of microshear bobdndindm), well-controlled HF etching technique is cru-

strength and durability, as demonstrated in the presagial to achieving optimal bonding performance. Previous

study. The present results provide evidence supportistudies suggested that prolonged HF etching times nega-

the potential clinical success of the self-etching cerami& LYHO\ DIIHFW WKH AH[X UB®andWUHQJ\

primer comparable to the recommended HF-containirtfat neither an increase in etching time nor concentration

procedure, as previously reporf€d? According to the UHVXOWHG LQ D VWDWLVWLFDOO\ VLJC

manufacturer’s documentati@h tensile bond strength, strength(.”)The observed similarity in bond performance

shear bond strength and aging resistance obtained from iegween the traditional HF-etching protocol and the

application of self-etching ceramic primer are comparabkngle-step self-etching ceramic primer protocol, despite

WR WKH FRQYHQWLRQDO FRPE L Q IheldttRrgleRs tachrigUeRsAnsifvenafir® may®e Eittibate

ing and Monobond Plus application but superior to othéo the technique sensitivity of the former. Moreover,ther

universal adhesives. From El-Damanhoury’s sfldhe  mocycling conditions may play an important role in the

etching pattern created by self-etching ceramic priméond performance obtained from a previous stdyat

had less surface roughness and a less dominant etchddd SRUWHG FRQALFWLQJ UHVXOWV ZL\

SDWWHUQ FRPSDUHG WR FRQY HQ3swdRrepployad |Gy Bwek fmes 6f @bbut G0 sekandsH

the surface morphology was more uniform. Despite thig each temperature, while the present study used only

UHGXFHG URXJKQHVV LW VHHPYV 5%éordtiweXinges in da@hten pethtiwd WihiehQ &g haei)

Figure 1: Representative sterio microscopic images of three fracture modes: adhesive failure (AD), mixed failure (M) and cohesive failure
within the resin cement (CR).
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proposed to simulate more accurately the actual changesvalence of adhesive failure for both initial and aged
of temperature occurring in the oral cavity since nepecimens after thermal aging.
patients would be able to tolerate an extreme temperature
for an extended period of tin¥¥%The number 10,000 Acknowledgments
cycle can represent approximately one year of intraoral 7KH DXWKRUV JUDWHIXOO\ DFNQRZC
aging.(lg) This could provide us with more informationsupport from the Faculty of Dentistry, Thammasat
on the long term performance of self-etching ceramidniversity, and the Thammasat University Research Unit
primers. Future investigation into the underlying bonth Remineralized Tissue Reconstruction. We also express
mechanisms of both protocols would undoubtedly shealir sincere gratitude to Dr. Nichamon Chaianant for her
light on achieving strong and durable resin-ceramic bondsdvice on statistical analysis.
Interestingly, the self-etching ceramic primer protocol
exhibited a lower incidence of adhesive failure compare& RQ ALFWV Rl ,QWHUHVW
to the conventional HF & silane protocol. This observaton 7KH DXWKRUV GHFODUH QR FRQALFW
held true for both freshly prepared and aged specimens.
These failure pattern results obtained from both initial arldeferences

thermally aged specimens suggest that the self-etchihg Matinlinna JP, Vallittu PK. Bonding of resin composites
to etchable ceramic surfaces-an insight review of the

ceramic primer-treated surface provides a strong and
chemical aspects on surface conditioning. J Oral Rehabil.

durable resin-ceramic bond. Further studies focusing on

the analys_ls of failure pat'Fer.nS _Obta"?ed in the pres_eﬂt Lung CY, Matinlinna JP. Aspects of silane coupling agents
study are important to gain insights into the potential - ang surface conditioning in dentistry: an overview. Dent
success or failure of this alternative surface treatment oDWHU

approach in clinical settings. Although a cohesive failuré. El-Damanhoury HM, Gaintantzopoulou MD. Self-etching

ZLWKLQ UHVLQ FHPHQW JHQH U D O MR LRY 8 Y HAH Uy KHAW XM KKMG YRAXRY LF D
cement's adhesion to the ceramic surpasses the resin HI¢FDF\ DQG ERQGLQJ SHUIRUPDQFH -
cement's cohesive shear strength, further investigatiog_s Lima RBW, Muniz IAF, Campos DES, Murillo-Gomez
are warranted to elucidate the mechanisms underlying the F. Andrade AKM, Duarte RMet al Effect of universal
observations presented in this study. adhesives and self-etch ceramic primers on bond strength
The limitations of this study included the use of only  to glass-ceramics: a systematic review and meta-analysis
RQH W\SH RI DUWLFLDO DJLQJ DQUinmikouYWX &L M W HAVIRY ® K v X Q W

UHVHDUFK VKRXOG LQFRUSHUDWH BN \RIBKSYE BnKEYIPkRIEHOMHE Y-F LD O

Georgieva S, Ivanovski K, Bajraktarova-Misevska C, Mijoska
A etal +\GURAXRULF DFLG EXUQV DQG V\V
protective measures, immediate and hospital medical treat

aging, beyond thermal cycling, and conduct more <clini
cal study to evaluate the long-term performance of this

seft-etching ceramic primer protocal. PHQW 2SHQ $FFHVV ODFHG - OHG 6FL
6. Zogheib LV, Bona AD, Kimpara ET, McCabe JF. Effect of
Conclusions K\GURAXRULF DFLG HWFKLQJ GXUDWLRQ F

AH[XUDO VWUHQJWK RI D OLWKLXP GLVLOL
%UD] '"HQW -

Della Bona A, Anusavice KJ, Mecholsky Jr JJ. Failure

analysis of resin composite bonded to ceramic. Dent Mater.

Within the limitations of this study, the following
conclusions can be drawn:

1. For bonding to lithium disilicate glass-ceramic, thg'
self-etching ceramic primer protocol performed similarly
to the HF & silane conventional protocol in terms of inital  9RONHO 7 % UD]JLXOLV ( ORQRERQG HWFK I
and aged microSBS. documentation. 2015. Instruction Ivoclar Vivadent: 1-22.

2. Thermal aging did not affect microSBS obtained- Wille S, Lehmann F, Kern M. Durability of resin bonding to

from both self-etching ceramic primer and HF & silane lithium disilicate and zirconia ceramic using a self-etching
. LPH - KHV "HQW
conventional protocols. S_U v ) $ G.. Q )
. . 10. Tribst J, Anami LC, Ozcan M, Bottino MA, Melo RM,
3. Compared to the conventional HF & silane protocol, Saavedra G. Self-etching primers vs acid conditioning:

the self-etching ceramic primer protocol resulted in lower impact on bond strength between ceramics and resin cement.
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The Comparison of The Quality

of Life Between Conventional
Orthognathic Surgery and Surgery- rst
Orthognathic Surgery in Skeletal
Class Ill Deformity Patients

Chalalai Wongmaneerudg <XWKDNUDQ $VFKDLWUDNRRO

I'"HSDUWPHQW RI 2UDO DQG OD[LOORIDFLDO 6XUJHU\ )DFXOV
Thailand

Abstract

Objectives: This prospective cohort study aimed to compare the quality of life (QoL) of
patients with skeletal Class Il deformities undergoing either conventional orthognathic
VXUJHU\ &6 RU VXUJHU\ ¢UVW RUWKRJIJQDWKLF VXUJHU\
Life Questionnaire (OQLQ) and the Oral health Impact (OHIP-14) tools.

Methods: The OQLQ was translated into Thai. Thirty-four patients were enrolled, with
17 in each group according to their orthodontic treatment plans. Patients completed the
OQLQ and OHIP-14 assessments on the day before surgery (T1) and at 1 month (T2),
3 months (T3), and 6 months (T4) post-surgery. Data collection occurred from October
2021 to April 2022. Independent sample T-tests and one-way repeated measures ANOVA
were used for statistical analysps<Q.05).

Results: $W 7 WKH 4R/ ZDV VLIJQL{FDQWO\ ORZHU LQ WKH
JURXS 7KH &6 JURXS H[KLELWHG VLJQL{;FDQW 4R/ LPSL
2+,3 FRPSDUHG WR 7 7KH 6) JURXS KDG D ORZHU 4R/
improvement at T4 (OQLQ and OHIP-14).

Conclusions: 7TKHUH ZDV QR VLIJQL{FDQW GLIIHUHQFH LQ 4R/
surgery. Both surgical approaches led to improvements in patients' QoL. Thus, the choice

of surgical method should be based on appropriate indications and patient-doctor agree
ment.

Keywords: conventional orthognathic surgery, OHIP-14, OQLQ, quality of life- sur
JHU\ ¢ UVW RUWKRJQDWKLF VXUJHU\
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Introduction group had better QoL than the conventional group at all

6NHOHWDO GHIRUPLW\ LV GH ¢ tfond (atdpvdisGodtl iRé) dRfteW¥ncl Was BoX tdtistically
by the malformed anatomy of the jawbones, midfacey L J Q L ¢ F DeDavI Y 3idied 26 class Il patients,
and lower face, together with irregular tooth positdn. GLYLGHG LQWR FRQYHQWLRQDO JURXS
Individuals with skeletal deformities often encounte(N=11) groups. Patients retrospectively rated the OQLQ
GLI(FXOWLHYV LQ VRFLDO LQWH U#& nial-greQentBtibhntjis¥\okfQrd siydéry, 13 bhoMthsQifteF R Q-
¢GHQFH VRFLHWDO DFFHSWDQFWX UGG \RDBGDHVD AXERQ®\QRI DK HH H :

4R/  ZKLFK DUH VLJQL¢FDQW ID FakeRdédinR&RMAbnfdih\dhid @t &aBH:14gke Be@usEY tW fio

decide to undergo orthodontic treatment with orthognathigroups. Pelo et af'? used both the OHIP-14 and OQLQ.
surgery/.z'B) The subjects consisted of 30 patients with class Il and class

In conventional orthognathic surgery, there is @l dentofacial deformity who underwent two-jaw surgery.
pre-surgical orthodontic treatment phase, which worseEach group included 15 patients. The questionnaires were
IDFLDO DEQRUPDOLWLHYV D Q &°U Hempletddbdfdtdbracikethlatémént, il Rdhth before sur
The pre-surgical orthodontic phase normally takes 12-22HU\ DQG PRQWK DIWHU VXUJHU\ 7K
months®"8 7KH HPHUJHQFH RI WKH V ¥ftéiedd in the Y3V bBrBed ditRedvioigroups at 1 month
(SFA) in orthognathic surgery aims to shorten or eliminat® |wW H UV X U J ét dl\Sesmidiedss2 patients who
the pre-surgical orthodontic phase, providing patients wilnderwent orthognathic surgery, divided into two groups
immediate post-surgical facial changes, consequentiy XUJHU\ ¢ UVW 1 RUWKRGRQWLF ¢U
reducing the overall treatment duratfér:®) study assessed the QoL using the OQLQ, the Generalized

To evaluate the QoL of patients with oral healtianxiety Disorder (GAD-7) questionnaire, and the Patient
problems, many tools have been developed, such as thealth Questionnaire (PHQ-9) at 1 week preoperatively,
Orthognathic Quality of Life Questionnaire (OQL®) and 6 weeks and 6 months postoperatively. QoL was sig-
DQG WKH 2UDO +HDOWK ,PSOFW 3QRLFAOIQWOA+EBWWHU LQ WKH VXUJHU\ |
24/4 LV VSHFL¢{FDOO\ XVHG WR B&hadprodchesDesutledvihkat impFygehéntVin thé QoL
orthognathic surgery on the patients’ QoL and comprises 6 weeks postoperatively. A variety of assessment tools
22 items from four domains: facial esthetics, oral funayere used to evaluate the QoL across different phases of
tion, awareness of facial deformities, and social aspegteatment in systematic reviews by Zamboni et*4l.,
of deformity. The total score of the OQLQ is from 0 to 8&ind Cremonat al,*® including the OQLQ, OHIP-14,
points. The OHIP-14 is a global oral health assessmeatid the Short Form Health Survey (SF-36). The results
instrument that assesses patients’ oral health-related Qiidicated high rates of patient satisfaction and improved
which comprises 14 questions from seven domains, ibral health-related QoL following orthognathic surgery. A
cluding functional limitation, physical pain, psychologicakystematic review and meta-analysis by Zheng ét%l.,
discomfort, physical disability, psychological disability, H{SORUHG WKH HIIHFWV Rl WKH VXUJHL
social disability, and handicap. The total score of th@oL and mental health of patients compared to the con-
OHIP-14 is from O to 56. Higher scores on both toolgentional three-stage approach (CTA). Eight studies were
indicate a greater impact on the patient's QoL. included, using the OHIP-14, OQLQ, the Psychosocial

There have been several studies comparing the Q@ipact of Dental Aesthetics Questionnaire (PIDAQ) and
between patients undergoing conventional orthognathilge Beck Depression Inventory (BDI-II) to examine QoL
VXUJHU\ DQG VXUJHU\ ¢UVW R UaNdKniredt® Bealt LThis\6Xidy Jddikb\that sribdgrathic
et al,® conducted a study on 50 patients with class Itreatment with SFA can immediately enhance the QoL
dentofacial deformity who underwent bilateral sagitabw WKH HQG Rl WKH ¢UVW VWDJH WUH
split osteotomy (BSSRO), divided into 25 patients in eaaheatment, both SFA and CTA have similar effects on the
group. This study used the Dental Impact on Daily Livin@QoL.
(DILD) and the OHIP-14 before surgery and at 1, 6, 12,  This study was initiated due to an increasing number
and 18 months after the start of orthodontic treatmenR| SDWLHQWY XQGHUJRLQJ VXUJHU\ ¢ L
DQG DW WKH HQG RI RUWKRGRQ WLtheWathity ¥ DEMMNy, TKikhgVNal Uhiveksigy) VW
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Thailand. The QoL of the patient is an important factoZ KR KDG SUHYLRXVO\ XQGHUJRQH RUYV
to consider when providing treatment. The study waSDWLHQWY ZLWK SV\FKRORJLFDO GLVRU
performed in skeletal class Ill deformity patients underQRW UHDG DQG XQGHUVWDQG WKH 7KDL
going orthognathic surgery. The primary outcome of thiwere unable to comply with postoperative treatment
study was to compare the QoL between patients undergpROORZ XS IRU PRQWKYV SDWLHQWV ZL\
LQJ FRQYHQWLRQDO RUWKRJQDWKRLPRALDWIWUDRKRG VXRWIBDWEHRWY ZKR |
orthognathic surgery using the OQLQ and OHIP-14. VXUJHU\ LQFOXGLQJ LQMHFWDEOH ¢(OOF
contours.

Materials and Methods

This prospective cohort study compared the QoL ddrthognathic quality of life questionnaire translation
individuals with skeletal class Il deformities who hadand validation
orthognathic surgery at the Oral and Maxillofacial-Sur The Orthognathic Quality of Life Questionnaire
gery Clinic, Faculty of Dentistry, Chiang Mai University, (OQLQ) was translated from English to Thai following
Thailand, from October 2021 to April 2022. The studyhe cross-cultural translation process outlined by Beaton
received ethical approval from the Human Experimentait al1® The steps involved initial translation, synthesis
Committee of the Faculty of Dentistry, Chiang Mai Uni-of translations, and back translation from Thai to English.
versity, Thailand (No0.47/2021). Prior to participationSubsequently, the expert committee review process
patients provided informed consent for the release of théirvolved comparing the original version with the
responses to the questionnaires to the researchers. back-translated version. After all questions were revised,

the Thai version of the OQLQ was obtained. Then, the

Participants reliability of the Thai version of the OQLQ was assessed

The sample size was calculated using Gpowday administering it to a group of 30 patients who had
version 3.1 software, with reference to the study by Pelmdergone orthognathic surgery for at least one year. The
et al.*? The calculation showed that 32 samples wergcores were analyzed to determine the questionnaire’s
needed. The total sample size increased from 32to 3 HOLDELOLW\ XVLQJ &URQEDFK V . F
accounting for a 5% drop out rate. The 34 participant8¢ KURXJK 6366 VRIWZDUH 7KH &URQED
were separated into two groups based on the treatmefthis questionnaire is 0.913, exceeding the minimum
plan agreed upon between the patient and the orthodontistceptable value of 0.7
7KH ¢UVW JURXS FRQVLVWHG RI SDWLHQWY ZKR XQGHUZHQW
conventional orthognathic surgery (CS) group to serve §giestionnaire administration
the control. The other group included 17 participants who  All participants in both the CS group and the SF
XQGHUZHQW VXUJHU\ (¢ UVW RUW KRUpRM &skéd 1 Xamphtd \Qob pssdisiRens using
and served as the experimental group. the Thai version of the OQLQ and the Thai version of

The inclusion criteria were patients with a skeletaDHIP-14(0) Participants were asked to read and complete
Class Il facial appearance, an ANB value of less than OtBe questionnaires one day before the surgery, marked as
on a lateral cephalometric radiograph, and a normal SNe preoperative period (T1), and during follow-up periods
valuet”) The patients had an orthodontic treatment plaat 1 month (T2), 3 months (T3), and 6 months (T4) after
involving either CS or SF orthognathic surgery. surgery.

The exclusion criteria included the following: Normality and homogeneity tests were performed
patients with skeletal class Il deformity who wereusing the Shapiro—Wilk test and Levene’s test, respectively.
XQGHUJRLQJ FDPRXADJH RUW K RThRiqQepereny shiMmew st @as/uses DoV uakd aeVthe
with other abnormalities of the jaw and face, such as clépoL scores between the 2 groups at T1, T2, T3, and T4,
OLS DQG RU FOHIW SDODWH RU FUID/QK ®ID F LHR® DQMRE@ BID IOHHW HID \W<I0 %) \Une-we
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Conventional group
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cQGLQJV 6WDWLVWLFDO DQDO\WVLV E\ WKH &KL VTXDUH WHVW

6XUJHU\ ¢ UVW JUR XpSvalue

Gender
Female (%) 12 (70.59) 12 (70.59) 1.000
Male (%) 5(29.41) 5(29.41)

Age (years)
Range 20 to 34 17 to 54 0.900
Mean+SD 25.35+7.93 25.70+10.64

Type of surgery
Le Fort | osteotomy and BSSRO (%) 5(29.41) 7 (41.18) 0.714
BSSRO (%) 12 (70.59) 10 (58.82)

ANB (°)
Range -810-0.6 -810-0.8 0.975
Mean+SD -4.18+2.43 -4.2+1.98

BSSRO refers to bilateral sagittal split osteotomy.

measures ANOVA was used to assess the QoL scores ¢fnges (90.05) were seen at T2 and T4 compared to T1.
each group at different treatment intervals, with a 95%

FRQ¢{GHQPB#0.GBXYHO Comparison of the quality of life of patients under

going orthognathic surgery at each interval using the
Results 2UDO +HDOWK ,PSDFW 3UR/OH 2+,3
The demographic data for the study participants are  The overall average OHIP-14 scores in the CS group
SUHVHQWHG LQ 7DEOH  7KHUH ZWWik 2RGVb I QW ORPLIOMYER bbbt EYL ¢ F D ¢
between two groups. in QoL at T3 and T4 compared with T1 (Figure 2). In the
SF group, there was a decrease in QoL at &P.(Qb),

Comparison of quality of life between conventional followed by an improvement at T3 and T4 (p<0.05) com-
DQG VXUJHU\ (UVW RUWKRJIQDW khed¥W ¥ JHU\ JURXSV

7KHUH ZHUH VWDWLVWLFDOO\ VLJQL¢{¢FDQW GLIIHUHQFHV LQ WKH
awareness and social domains and the total scores of Dgscussion
OQLQ between the CS and SF groups at T1. Postopera- previous studi€é%27) that examined the QoL
WLYHO\ VWDWLVWLFDOO\ VLJQ Lé;lﬁ&q@%ti@rhg Mtk I5’1<Q|Etbj|\deﬁ3khmyluﬁdé|\ébh\bYH G
in the domain of function at T2 and T3, as shown in Tablgthognathic surgery primarily focused on those treated
7TDEOH VKRZV VWDWLVWLFD O Q}thvdsJ S:verdd BrGds @édlb,‘ﬂﬁﬂfb@ﬁiﬁ_%m DOO
domains and total scores of OHIP-14 between the twRe OQLG%4?")to assess QoL, depending on the objec
groups at T1. tive of the assessment. The OHIP-14 is used to assess the
impact of oral health on the QoL of patients in general
Comparison of the quality of life of patients undergo- across three dimensions (social, psychological, and
ing orthognathic surgery at various intervals using the  physical) rather than focusing solely on effects attribut-
Orthognathic Quality of Life Questionnaire (OQLQ) DEOH WR VSHFL¢F RUDO GLVRUGHUYV
A comparison of the two groups' overall OQLQdomains: functional limitation, physical pain, psychologi-
scores is displayed in Figure 1. Patients in the CS groggl discomfort, physical disability, psychological disability,
experienced noticeable enhancements in their QoL begiucial disability, and handicap domains. The OQLQ is
ning at 1 month after surgery (T2). There were statistically SHFL; FDOO\ XVHG WR LQYHVWLJDWH
VLJQL ¢ DY) \iffepences at T2, T3, and T4 comsurgery on QoL and comprises four domains: facial
pared to T1. In the SF group, a worse QoL was observggthetics, oral function, awareness of facial deformities,

DW 7 ITROORZHG E\ LPSURYHPHQWY S¥¥al’aspr@& of defbimitR HefeDKdWever, we



Table2: &RPSDULVRQ RI WKH TXDOLW\ RI OLIH EHWZHHQ SDWLHQWV WUHDWHG ZLWK FRQYHQWLRQDO RUWKRJQDWKLF WKUJHU\
(T2), 3 (T3), and 6 months after surgery (T4) using the Orthognathic Quality of Life questionnaire (OQLQ). Statistical analysis by independent sample t-test.

Aesthetic Mean+SD 12.29i3.85 9 94+4.91 0.5 0.130 7 6415.57 10 29+4.63 0.5 0.142 4 82+4.85 7 52+5.00 0.54  0.119 3.581'3.72 5.52i3.71 0.52  0.138
(0-20) 95% CI 10.46-14.12 7.60-12.27 4.99-10.28 8.08-12.49 2.51-7.12 5.14-9.89 1.81-5.34 3.75-7.28
Awareness  Mean+SD 8.94+3.24 5.58+2.15 1.22 0.001** 7.94+2.96 7.23+2.90 0.24 0.489 5.00+3.04 5.82+3.28 0.25 0.454 4.70£3.61 5.05+3.52 0.09 0.775
(0-16) 95% ClI 7.40-10.48 4.55-6.60 6.53-9.34 5.85-8.60 3.55-6.44 4.26-7.37 2.98-6.41 3.37-6.72
Social Mean+SD 15.70£6.08 8.94+4.58 1.25 0.001** 12.11£5.88 10.82+6.84 0.20 0.559 6.82+5.64 6.64+5.18 0.03  0.935 4.70£4.74 5.11+4.56 0.08  0.798
(0-32) 95% CI 12.81-18.59 6.76-11.11 9.31-14.90 7.56-14.07 4.13-9.50 4.17-9.10 2.44-6.95 2.94-7.27
Function Mean+SD 11.29+3.83 8.76+3.76 0.66 0.061 9.17+3.45 13.70+4.52 112 0.002**  6.29+2.99 9.23+3.73 0.86 0.016*  3.82+3.82 5.17+3.66 0.36  0.300
(0-20) 95% ClI 9.46-13.11 6.97-10.54 1.66-5.23 11.55-15.84 4.86-7.71 7.45-11.00 2.00-5.63 3.43-6.91

Total score  Mean+SD 48.23+12.34 33.23+£10.32 131 0.001**  36.88+14.46  42.05+15.45 0.34 0.321  22.94+#14.32 29.23+14.04 044 0.205 16.82+12.88 20.88+13.05 0.31  0.368
(0-88) 95% CI 42.36-54.09 28.32-38.13 30.00-43.75  34.70-49.39 16.13-29.74  22.55-35.90 10.69-22.94  14.67-27.08




Table3: &RPSDULVRQ RI WKH TXDOLW\ RI OLIH EHWZHHQ SDWLHQWY WUHDWHG ZLWK FRQYHQWLRQDO RUWKRJQDWKLF VXUJHU\ &
PRQWKYV 7 DQG PRQWKV DIWHU VXUJHU\ 7 XVLQJ WKH 2UDO +HDOWK ,PSDFW 3UR¢{OH 2+,3 6WDWLVWLFDO DQDO\VLV

Functional Mean+SD 2.88+1.49 1.64+1.27 0.014* 3.58+1.46 2.76+1.64 0.132 2.11+1.40 1.88+1.49 0.640 1.11+1.21 1.00£0.79 0.741
limitation 95% CI 2.17-3.58 1.03-2.24 2.88-4.27 1.98-3.54 1.44-2.77 1.17-2.58 0.53-1.68 0.62-1.37
(0-8)
Physical Mean+SD 4.05+1.369 2.52+0.87 131 0.001** 4.41£1.27 3.64+1.27 0.60 0.900 2.82+1.42 2.70+1.31 0.08  0.804 1.41+1.27 1.70+1.57 0.20 0.554
pain 95% CI 3.38-4.71 2.10-2.93 3.80-5.01 3.03-4.24 2.14-3.49 2.07-3.32 0.80-2.01 0.95-2.44
(0-8)
Psychlogical Mean+SD 4.58+1.00 3.35¢1.05 1.19 0.001** 3.41+1.62 3.41+1.27 0 1.000 2.35+1.80 2.70x1.72 0.19  0.563 1.47x1.77 1.88+1.40 0.25  0.459
discomfort 95% CI 4.10-5.05 2.85-3.84 2.64-4.18 2.80-4.01 1.49-3.20 1.88-3.51 0.62-2.31 1.21-2.54
(0-8)
Physical Mean+SD 3.47+1.69 1.29+1.21 1.48 0.000** 3.35¢1.27 2.64+1.76 0.46 0.190 2.00+1.32 1.52+1.46 0.34  0.333 1.29+1.49 0.58+0.87 0.58 0.101
disability 95% CI 2.66-4.27 0.71-1.86 2.74-3.95 1.80-3.47 1.37-2.62 0.82-2.21 0.58-1.99 0.16-0.99
(0-8)
Psychological ~ Mean+SD 4.00£1.11 2.29+1.21 1.47  0.000%** 3.17+1.50 3.00+1.93 0.09 0.769 1.47+1.50 2.001.65 0.33  0.337 0.82+0.95 1.35%1.65 0.39  0.262
disability 95% CI 3.47-4.52 1.71-2.86 2.45-3.88 2.08-3.91 0.75-2.18 1.21-2.78 0.36-1.27 0.56-2.13
(0-8)
Social Mean+SD 2.29+1.57 1.35+0.99 0.71 0.045% 2.05+1.14 2.00+1.36 0.03 0.893 1.23+1.39 1.11£1.21 0.09 0795 0.82+1.13 0.64+1.11 0.16  0.650
disability 95& CI 1.54-3.03 0.87-1.82 1.50-2.59 1.35-2.64 0.56-1.89 0.53-1.68 0.28 -1.35 0.11-1.16
(0-8)
Handicaps Mean+SD 1.64+1.36 0.58+0.71 0.97 0.008** 1.76+1.60 1.58+1.37 0.12 0.732 1.00£1.58 1.00£1.11 0 1.000 0.52+1.23 0.35+0.70 0.16 0611
(0-8) 95& Cl 0.99-2.28 0.24-0.91 0.99-2.52 0.92-2.23 0.24-1.75 0.47-1.52 0.06-1.10 0.01-0.68
Total Mean+SD 22.94+5.89 13.05+4.73 1.85 0.001** 21.76+6.82 19.05+7.09 0.38 0.265 13.00+8.1 12.94+6.72  0.01  0.982 7.47£7.15 7.52+5.936 0.01 0979
score(0-56) 95& ClI 20.14-25.74  10.80-15.29 18.51-25.00  15.68-22.42 9.15-16.85 9.74-16.13 4.07-10.86 4.70-10.33

1S
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Figure 1: The average overall scores of the Orthognathic Quality of Life Questionnaire (OQLQ) in the preoperative period (T1) and at 1
month (T2), 3 months (T3), and 6 months after surgery (T4).
LOQGLFDWHY D VWDWLVWLFDOO\ VLIJQL,FDQW GLIIHUHQFH S ZKHQ FRPSDUHG ZLW|

Figure 2. 7KH PHDQ VFRUHV RI WKH RYHUDOO RXWFRPH RI WKH 2UDO +HDOWK ,PSDFW 33U}
month (T2), 3 months (T3), and 6 months after surgery (T4).
LQGLFDWHY D VWDWLVWLFDOO\ VLIJQL,FDQW GLIIHUHQFH S ZKHQ FRPSDUHG ZLW|
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integrated both OHIP-14 and OQLQ to comprehensivelyeformities®® Therefore, the selection of the surgical
evaluate the QoL of patients. Using this method, -conapproach relies on the agreement between the patient and
SUHKHQVLYH DQG VSHFL¢F LQdR®&.PDWLRQ LV SURYLGHG RQ

individuals undergoing orthognathic surgery for skeletal
deformities.

A key limitation of this study is the absence of pre

treatment quality of life (QoL) assessments for the CS

This study translated the OQLQ into a Thai versiogroup, which has resulted in an unequal baseline QoL

using the cross-cultural adaptation methtd This

version aligns with the research conducted by Patchenee

between the two groups.

and Chaiprakit?® This approach was used in the studyConclusions

conducted by Nammontf?), who translate the OHIP-14

7TKHUH ZDV QR VLIQL¢FDQW GLIIHUH

into Thai. Likewise, Saensutthawigt al. % employed the patients treated with CS or SF approaches at 1, 3,
this method to create the Thai version of the Dental Healéimd 6 months after surgery. In the CS group, there was

,PSDFW 3UR¢(OH

DQ LPSURYHPHQW LQ 42/

ZLWK VWD

No changes in QoL were observed between the Gffferences observed at 1 month (OQLQ) and 3 months
and SF groups after surgery using the OHIP-14. Th{©HIP-14) post-surgery compared to the preoperative
¢QGLQJ LV FRQVLVWHQ® ZLWK SpadadLRXV VWXGLHV

7KLV VWXG\ IRXQG D VLIJQL,FDQW Q PABKIRR 6H RW@WSL QWARHUH ZDV D VL.

as indicated by the OQLQ scores, from 1 to 3 month4 R/ DW

PRQWK DIWHU VXUJHU\ IROO

following surgery in participants undergoing CS. Thismprovement at 6 months after surgery (OQLQ and OHIP-
¢QGLQJ LV FRQVLVWHeaNYZ L WK WHKR somp&réd3dthe preoperative period.

When the average OHIP-14 scores were used to

Both surgical approaches resulted in noticeable im-

FRPSDUH WKH 4R/ Rl SDWLHQWYV \WovehBeisHGh& paheKis &®L. Dhé&féfare) the BeleClion
increase in QoL was observed 6 months after surgery. Thikthe surgical approach relies on the agreement between

observation is consistent with Baherimoghadeaai %)
At 6 months after surgery, the total scores of OQLQ
DQG 2+,3
sistent with previous studiés:1331) 1
According to the absence of a pre-surgical ortho-
dontic phase in the SF orthognathic surgery, the surgezr'y
procedure may cause instability of the bite following
surgery® Excessive overjet and a deep Curve of Spee,
which affect bite stability and the patient’s QoL, were
found to produce more mandibular displacement in SF
than in CS®32) Consequently, this study found that
patients in the SF group had lower QoL on both the OQLé}
and OHIP-14 at 1 month following surgery compared
to the CS group. At 1 month after surgery, the SF group
experienced changes in their occlusion. Changes in
occlusion affect individuals physically and psychologically,
resulting in decreased QoL across all domains with no
VWDWLVWLFDO VLIQL¢,FDQFH 6.

LQ ERWK JURXSV LPSBRfereGCeEIQL,FDQWO\

the patient and doctor.

FR Q-

Ong MA. Spectrum of dentofacial deformities: a retrospec-
WLYH VXUYH\ $QQ $FDG OHG 6LQJDS
Marques LS, Ramos-Jorge ML, Paiva SM, Pordeus IA.
Malocclusion: esthetic impact and quality of life among
Brazilian schoolchildren. Am J Orthod Dentofacial Orthop.

6WDJOHV & 3RSDW + 5RJHUV 6 )DFWRU
reported quality of life in pretreatment orthognathic surgery
SDWLHQWYV $QJOH 2UWKRG
Jacobs JD, Sinclair PM. Principles of orthodontic mechanics

LQ RUWKRJQDWKLF VXUJHU\ FDVHV $P
399-407.

%DHN 6+ $KQ +: .ZRQ <+ &KRL
approach in skeletal class Il malocclusion treated with 2-jaw
surgery: evaluation of surgical movement and postoperative

RUWKRGRQWLF WUHDWPHQW - &UDQLRIL
Huang S, Chen W, Ni Z, Zhou Y. The changes of oral

-< 6 X

$SOWKRXJK WKHUH ZDV QR VW*BW PG ol §Tde anq sy aLC“OEﬂt o

difference in postoperative QoL between patients under-
going CS and those undergoing SF, the QoL improved in bath

\' ¢UVW RUWKRJQDW
VWXG\ +HDG )DFH OHG
Peiro-Guijarro MA, Guijarro-Martinez R, Hernandez-

URDFK D

groups after surgery. Both orthognathic surgery approaches $O0IDUR ) 6XUJHU\ ¢ UVW LQ RUWKRJQDW|

contribute to improving the QoL of patients with skeletal

review of the literature. Am J Orthod Dentofacial Orthop.
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Factors In uencing the Success of
Non Vascularized lliac Bone Graft for
Mandibular Reconstruction:

A Retrospective Study of 26 Cases

Thanapong Santiudomchai

%XGGKDFKLQDUDM 3KLWVDQXORN +RVSLWDO 7KDLODQG

Abstract

Objective: 7KLV VWXG\ DLPHG WR LGHQWLI\ WKH SURJQRVWLI
nonvascularized iliac bone grafts for mandibular reconstruction.

Methods: This was a retrospective cohort study conducted at a single center, involving

26 patients who underwent segmental mandibulectomy followed by nonvascularized

iliac bone grafts between 2012 and 2022 at the Oral and Maxillofacial Surgery Unit,
Buddhachinaraj Phitsanulok Hospital. Data were collected by reviewing electronic
medical records and radiographic images. Patients who had received vascularized bone
grafts or had a history of head and neck irradiation therapy were excluded from the study.

7KH SDWLHQWYV ZHUH FODVVL{¢HG LQWR WZR JURXSV VXF|
clinical and radiographic evidence of bone continuity, a graft resorption rate not-exceed

ing 30% of the initial height, and no evidence of chronic infection for at least 6 months.

Results: Successful bone grafting was achieved in 19 patients (73.1%). Multivariable
ULVN GLIITHUHQFH UHJUHVVLRQ DQDO\VLV LGHQWL¢{HG
poration were jaw immobilization using reconstruction plates with maxillomandibular
([DWLRQ IRU DW OHDVW G D\V p<®.001) and longsegmental

EORFN JUDIW GHVLJQ p &,$ FOLQLFDOO\ VLJIQL¢FL
DOWKRXJK VWDWLVWLFDOO\ LQVLIJQL,FDQW ZDV WKH G’
ideally range from 172 to 232 days prior to plate removal. The sample size constituted a
limitation of this study.

Conclusions: Nonvascularized bone grafting remains a viable option for reconstructing
PDQGLEXODU VHIJPHQWDO GHIHFWV 7KH IDFWRUV LQAXH}
clinical outcomes.

Keywords: iliac crest bone graft, mandibular reconstruction, nonvascularized bone graft
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Introduction no more than 6 cm. However, it remains controversial
The mandible is involved in masticatory and swalwhether NVBGs should be used for mandibular defects
lowing functions, including airway maintenance and facia UHDWHU WKDQ FP LQ SDWLHQWV ZLW
aesthetics. The presence of facial injuries, aggressigeds. Other factors that promote bone healing, such as
benign lesions, malignant neoplasms, or extensive agraft stability and the type of rigid reconstruction plate
teomyelitis can result in loss of mandibular function andsed to aid graft incorporation, also play a f6&2The
deformities®™ Currently, autogenous vascularized angreatment approach for each patient is determined through
nonvascularized bone grafts are the standard treatmentollaborative decision-making process involving both
for mandibular reconstructidf® the surgeon and the patient, with careful consideration of
The vascularized bone grafts (VBGs) commonlyonor site morbidity and the anticipated success rate of
XVHG DUH WKH ¢EXOD IUHH ADShon pyrafdf@ G GHHS FLUFXPAH]
LOLDF DUWHU\ IUHH ADS '&,$ ZK [Fiekair® 6f thisFsRi VsLt&Sev bt the/gfddnostic
ideal choice for mandibular reconstruction because thes® FWR UV LQAXHQFLQJ WKH VXFFHVV RI
grafts provide a robust blood supply and adequate tissei@st bone grafts for mandibular reconstruction over a
support® This reconstructive technique is used for largeninimum of six months. Understanding these factors
bone defects or non unions. The immediate blood sumay help in developing clinical practice guidelines and
ply to the graft, established through anastomosis, helpsproving patient outcomes.
maintain the viability of the graft, preventing necrosis
and enhancing the chances of successful integration iftbaterials and Methods
the recipient bone. The living bone cells within the graft  This was a prognostic factor study using a retrospec
continue their natural processes, such as osteogenesistilobservational cohort design that recruited 26 patients
remodeling, leading to more effective and faster healingtho had undergone segmental mandibulectomy for ame-
However, limitations of the VBG option remain due tdoblastoma of the mandible, followed by either immediate
greater donor site morbidity, longer operating times, arst delayed NVBGs. The surgeries were performed by a
the need for a hospital with specialized resources agthgle surgeon at a single center in the Oral and Maxillo
VXUJHRQV ZLWK VSHFL¢F K8 R ZO0 t&al Surgef GnitHumitthecWiiaraPhitsanulok Hospital,
Nonvascularized bone grafts (NVBGs), a type obetween 2012 and 2022. This study was submitted to and
bone grafting procedure used to promote bone healing amgbroved by the Buddhachinaraj Phitsanulok Hospital
regeneration, involve the transplantation of bone tissugstitutional Review Board (COA No0.153/2566, HREC
without its original blood supply. Graft healing relies 0rNo.172/2566).
the recipient site to revascularize the transplanted bone, Data were collected by reviewing electronic medical
which is slower and more limited compared to VBGsand surgical records, including radiographic data taken
Generally, NVBGs are used for small to moderate bongeoperatively, intraoperatively, and postoperatively. The
defects, non-unions, and in dental procedures suchiaglusion criteria were patients diagnosed with benign
alveolar ridge augmentation and socket preservétion.mandibular neoplasms who had undergone NVBGs for
The iliac crest bones are often preferred, and rib graéegmental mandibular defects. Patients with a history of
are recommended for lateral defect reconstrudidh. head and neck radiation therapy, those who had under
The advantages of NVBGs include easier harvesting agdne VBGs for mandibular reconstruction, and those with
transplantation, less donor site morbidity, and shortéicomplete data were excluded from the study.
surgical periods and hospital stays compared to VB8s. 7R LQYHVWLIJDWH WKH IDFWRUV LQAX
This operation can be performed in general and regiomal/BGs in a cohort of 26 patients, it was determined that
KRVSLWDOV ZLWK VXI¢{FLHQW UHM&nddrr dlkation of jaw immobilization in the success
Although NVBGs are often considered in patientgroup was 34.3+14.4 days, while in the failure group it
with no history of radiation exposure to the head an¢ D Vv “ GD\V UHYHDOLQJ D VWDWL\
neck area, they are typically used when the amount @ifference. Consequently, the means were estimated using
recipient soft tissue is adequate, and the defect lengthSF¥ATA 16.1 software (Stata Corp LLC, United States),
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HPSOR\LQJ D RQH VLGHG WHVW &k 8rKoking\ahd gdopdt BoQseiMpt@iH Matody, Rody
0.05 and a power of 0.90. The failure-to-success ratio wa®ight, height, BMI, comorbidities, mandibular defect
calculated to be 0.37 (7:19), indicating that the sampleODVVL,FDWLRQ V\PSK\VLV LQYROYHF
sizes for the success and failure groups should be at lei@ising of reconstruction, graft stabilization method, MMF
12 and 5, respectively. time, plate stabilization time, long segmental block graft
The independent variable was NVBGs for segmerglesign union , graft infection, and total graft loss.
tal mandibular defects after mandibulectomy for benign O DQGLEXODU GHIHFW ORFDWLR
tumors. All patients were diagnosed with intraosseowsccording to Brownetal V FODVVL{FDWLRQ RI
ameloblastoma and underwent preoperative oral prophyefects based on the four corners of the mandible, as
laxis for dental caries or periodontal disease. Atwo-layeW KLV FODVVL;FDWLRQ FORWWO\ PDWI
watertight intraoral closure was performed after tumo? KH FODVVL;FDWLRQV DUH &ODVV |, I
resection. All NVBGs were harvested from the anteriothe angle without involvement of the ipsilateral canine
iliac crest using a mono-corticocancellous block grafRU FRQG\OH &ODVV ,F DQJOH DQG FF
technique (Figurel). Preoperative antibiotic prophylaxi QYROYLQJ WKH FRQG\OH GLVDUWLF
was administered intravenously and continued for 10-lahd canine) - hemi-mandibulectomy defect involving the
days postoperatively, either intravenously or orally. Thigsilateral angle and canine but sparing the contralateral
autogenous block grafts were used to reconstruct mandi-DQLQH RU FRQG\OH &ODVV ,,F DQJO
bular defects in either immediate or delayed reconstruehemi-mandibulectomy defect involving the ipsilateral
tion. In cases where there is a risk of losing soft tissUERQG\OH &ODVV ,,, ERWK FDQLQHV
bed coverage at the recipient site due to the expansithh GHIHFW LQYROYLQJ ERWK FDQLQHYV
of a large benign tumor, particularly in regions involvingClass IV (both canines and at least one angle) - extensive
the symphysis, delayed reconstruction is typically thanterior mandibulectomy defect involving both canines
preferred approact:? The grafts were stabilized with DQG DW OHDVW RQH DQJOH &ODVV ,9F
either a 2.7-mm non locking or a 2.4-mm locking recorne condyle) - extensive anterior mandibulectomy defect
struction plate system (Synthes) due to the requiremeénvolving both canines and at least one condyle (Figure 3).
IRU VXI¢FLHQW VWUHQJWK -DZ L RAReR Ebvestin@tihe laRt€Qior ilial eteStdpn2 Draft, it was
performed for graft stability during the immediate postopdetermined that the size of the monocortico-cancellous
erative phase for 4—-6 weeks, unless contraindicated (elgone graft was primarily 4—7 cm in length and 4-5 cm in
risk of airway compromised due to respiratory diseaswjidth. Therefore, the bone shape must be adjusted before
seizure, or patient refusal). Radiographic examinatiors®curing it with a reconstruction plate, ensuring that the
ZHUH SHUIRUPHG ZLWKLQ WKH ¢ Wong hEgight dbeS ROY g ceStH3CD W LpYelieDt\ oExpsal
at least every 4—6 months thereafter. Reconstruction plateterference. Total bone graft length and the design of long
were removed after 6—8 months to prevent stress shieldisggmental block grafts were assessed using panoramic
once graft stabilization was achieved (Figure 2). radiographs and by measuring the retained reconstruction
7KH PDLQ RXWFRPH Y DU L D E OpthtZimedchpdtient, FegaddiessLof vilbtheLaR G-mm non
of patients into successful and failed graft incorporatiolocking plate or a 2.4-mm locking plate was utilized. The
JURXSYV 6XFFHVVIXO ERQH JUD I WistaQcE Rethv@éh the platerhQesZobtlve & Hpn@riarEock-
as clinical and radiographic evidence of bone continuiting and 2.4-mm locking reconstruction plates is 0.8 cm.
with graft resorption not exceeding 30% of the initial ~ This research was analyzed using the STATA 16.1
height and no evidence of chronic infection for at least €oftware (Stata Corp LLC, United States) to compare
months. The bone resorption rate was assessed by catata between the successful and failed groups. Categorical
paring the grafted bone height obtained from immediateariables were analyzed using the exact probability
postoperative panoramic radiographs with measuremenmést, while numerical variables were analyzed using the
taken from radiographs at the 6 month follow-up. Student's t-test and the Wilcoxon rank-sum test to compare
Covariates included preoperative demographicP HDQV DQG VWDQGDUG GHYLDWLRQV
perioperative and postoperative factors such as gendgraft incorporation success were analyzed using multi-
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variable risk difference regression, with results presentéd2.6% vs. 28.6%), followed by Class | (31.6% vs. 28.6%)
as risk differences (RD %). and Class Il (15.8% vs. 42.8%), respectively. The ma-
jority of mandibular defects in the success group did not
involve the symphysis (68.4% vs. 28.6%), whereas the
majority of failures did involve the symphysis (31.6% vs.
71.4%).The total bone graft length in the successful group
was slightly shorter than in the failed group (8.8+1.5 cm
vs. 9.1+2.2 cm), though this difference was not statistical-
O\ VLJQ L=DmE8BRMe majority of reconstructions
were immediate (73.7% vs. 57.1%), followed by delayed
reconstruction (26.3% vs. 42.9%), though this difference
ZDV DOVR QRW VWDWHOWIB)L Fier®@ O\ VLJIQ|
was a higher usage of 2.4-mm locking reconstruction
plates (68.4% vs. 71.4%) compared to 2.7-mm non lock-
ing plates (31.6% vs. 28.6%), though again, there was no
VLIQL¢FDQW=G.DOOHUHQFH
The duration of MMF in the success group was
Figure 1: The mono-corticocancellous block graft technique wasV LJQL¢ FDQWO\ ORQJHU WKDQ LQ WKH II

performed using bone harvested from the anterior iliac crest. GD\V YV “ p=0.@Db)\ Vhe duration of plate
VWDELOL]DWLRQ KRZHYHU ZDV QRW
Results between the two groups (198.4+27.6 days vs. 195.7+39

Atotal of 26 patients with NVBGs were included in G D p¥0.841). Regarding bone graft intersegment union,
this study. We found that 19 patients achieved iliac cresbmplete bone union was achieved by designing a long
bone graft incorporation following segmental mandi-vHIJPHQWDO JUDIW EORFN « FP DV PHD
bulectomy, representing a success rate of 73.1% (Table Bdiographs, and by using the size of the reconstruction
When comparing the two groups (successful and faileqjlate as a reference. This outcome was statistically more
the majority of patients were male in both groups (57.9%ommon in the success group compared to the failure
vs. 71.4%). However, females had a higher proportionaf U R X S Y Vp=0.002). Of the seven failed
success (42.1% vs. 28.6%, respectively). The patientsdases, two were associated with postoperative localized
the success group were younger on average (36.4+1thfections, and one required complete graft removal
years vs. 44.1+9.9 years, respectively). However, gend@able 2).
DQG DJH ZHUH QRW IRXQG WR EH V ITh&nultiFdhiapM/risk Diffetende f2¢tdssioRartalydis
dicting graft failure (p=0.668 and p=0.146, respectively)LGHQWL/,HG VL[ YDULDEOHVY WKDW SUHG
The mean weight was statistically higher in the succefsctors (Table 3). These factors included female gender

JURXS “ NJ YV p=0.010), asNvasthe 5' &, p DJH 5
PHDQ KHLJKW “ FP Y30.009). “ & P p ERG\ ZHLJKW &'
However, the mean BMI, although higher in the-suc&, p DQG KHLJKW 5' &,

FHVV JURXS ZDV QRW VLIQL;FDQWO\ GLITHKHHDNFEWRUY PRVW VLIQL((FDQ
“  p=0.088).The majority of patients were nongraft stability and incorporation were MMF time of at least

VPRNHUV Yp¥0.661) and non drinkers GD\vV &5 &, p<0.001) (Figure
YV p=1.000), and most had no comorbid DQG ORQJ VHIPHQWDO EORFN JUDIW
LWLHV YpP£0.629), though none of these & p<0.003). An important clinical factor,

IDFWRUV ZHUH VWDWLVWLFDOO\ MDIMKREDIQWWDWLVWLFDOO\ LQVLJQL¢FD
J)DFWRUV UHODWHG WR PDQ G tilkaXidn bfplate idthbilzatior; Whiziv sShauldFob bétwBeR
found that Class Il and Ilc had the highest success rdt#2 and 232 days before plate removal (Figure 5).
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Figure 2: A. A 2.4-mm locking-type reconstruction plate stabilizes the mandibular defect after tumor resection.

B. A delayed nonvascularized iliac bone graft was performed 72 days after tumor resection.

C. A nonvascularized bone graft was performed 185 days after plate removal.

D. The radiographic examination reveals a 2.4-mm locking-type reconstruction plate that stabilizes the mandibular defect following tumor
resection.

E. The radiographic examination indicates that a delayed non vascularized iliac bone graft was conducted 72 days following tumor resection.
F. The radiographic examination demonstrates incorporation of the iliac bone graft at 178 days.

G. The radiographic examination revealed the transplanted bone at 242 days.

Figure 3: Brownetal V FODVVL:,FDWLRQ Ry PEHQ QLEXIFEW GHIHFWOUN EOXH WRWDO H[WHQW
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Table 1: Preoperative demographic and intraoperative information.

Success (n=19)

Characteristics
n (%)
Gender
Male 11 57.9
Female 8 42.1
Age(year), mean+SD 36.4 (x12.3)
Body weight(kg), mean+SD 74.3 (+13.6)
Height(cm), mean+SD 164.9 (£5.9)
BMI, mean+SD 27.3 (x4.7)
Smoking
Yes 6 31.6
No 13 68.4
Alcohol consumption
Yes 5 26.3
No 14 73.7
Comorbidities
No 13 68.4
Hypertension 3 15.8
Diabetes mellitus 2 10.5
Hypothyroidism 1 5.3
$GUHQDO LQVXI¢FLHQF\ 0 0

%URZQ FODVVL,{FDWLRQ RI PDQGLEXODU GHIHFWYV

Class | and Ic 6 31.6

Class Il and llc 10 52.6

Class llI 3 15.8

Class IV and IVc 0 0
Symphysis involvement 6 31.6
No symphysis involvement 13 68.4
Total bone graft length(cm),mean+SD 8.8 (x1.5)
Total bone graft length of mandibular defect

Class | and Ic (cm),mean+SD 9.1 (x1.7)

Class Il and llc (cm),mean+SD 9.1 (+1.3)

Class Ill (cm),mean+SD 7.1 (+0.6)

Class IV and IVc (cm),mean+SD 0 0
Stage of reconstructions

Immediate reconstruction (Primary) 14 73.7

Delayed reconstruction (Secondary) 5 26.3
Graft stabilization methods

2.4-mm. locking type of reconstruction plate 13 68.4

2.7-mm. non locking type of reconstruction plate 6 31.6

Abbreviations: SD, standard deviation

Failure (n=7)
n (%)
5 71.4
2 28.6
44.1 (9.9)
59.3 (¥6.2)
157.3 (¥6.9)
23.85 (¥2.9)
3 42.9
4 57.1
2 28.6
5 71.4
6 85.7
0 0
0 0
0 0
1 14.3
2 28.6
2 28.6
3 42.8
0 0
5 71.4
2 28.6
9.1 (¥2.2)
10.7 (£0.5)
9.6 (£3.9)
7.7 (1.3)
0 0
4 57.1
3 42.9
5 71.4
2 28.6

p-value

0.668

0.146
0.010
0.009
0.088

0.661

1.000

0.629
0.540
1.000
1.000
0.269

1.000
0.391
0.293
0.095
0.688
0.196

0.402
0.011

0.635

1.000
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Table 2: Postoperative information.

OD[LOORPDQGLEXODU ¢([DWLRQ W3a4BH GD#M44PHDQ"“8.6 (£15.7) 0.005
Plate stabilization time (days), mean+SD 198.4 (£27.6) 195.7 (£39) 0.841
/RQJ VHIPHQWDO EORFN JUDIW GHVLJQ XQLRQ <+ FP
Complete bone union, n(%) 16 84.2 1 14.3 0.002
Incomplete bone union, n(%) 3 15.8 6 85.7
Graft infection, n(%) 0 0 2 28.57 0.065
Total graft loss, n(%) 0 0 1 14.29 0.269

Abbreviations: SD, standard deviation

Table 3: Multivariable risk difference regression analysis.

Female (n, %) 8 (42.1) 2 (28.6) -12.3 -35.5, 10.9 0.299
Age (year) 36.4 (£12.3) 44.1 (£9.9) 0.15 -0.6, 0.9 0.672
Body weight (kg) 74.3 (£13.6) 59.3 (£6.2) -0.01 -0.7, 0.7 0.957
Height (cm) 164.9 (+5.9) 157.3 (¢6.9) -5.9 -2.4,1.2 0.529
MMF time (day) 34.3 (x14.4) 8.6 (+15.7) - - -

00) WLPH « GD\V - - 63.0 33.1, 93.0 <0.001
Long segmental block graft design (n,%) 16 (84.2) 1(14.3) 51.3 16.9, 85.7 0.003

$EEUHYLDWLRQV &, &RQ¢GHQW LQWHUYDO 5' 5LVN GLIIHUHQFH

Figure4: 7TKH JUDSK LOOXVWUDWHY WKH SUREDELOLW\ RI VXFFHVV LQGLFDWLQJ WKDW V
should be a minimum of 21 days.
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Figure 5: The graph illustrates the probability of success, suggesting that the optimal duration for plate stabilization should range between
172 days and 232 days.

Discussion 769416) 87.6%), and 90%12 3DWLHQW IDFWRUV WK
Nonvascularized autogenous bone grafting for maenced success in this study included weigh0(p10)

dibular segmental defect reconstruction is a challengiramd height (p ZKLOH QR VLJQL;FDQW G

operation, often performed following corrective surgeryvere found for gender §9.668), agep=0.146), BMI

IRU EHQLJQ QHRSODVPV WUD XP D(p#1088)Qdrd EombrBidtiegd0 828 HQH ¢ WV RI

this technique include less donor site morbidity, reduced According to a retrospective study by Schileve

operation time, and shorter hospital stays compared ¢bal.(}”) gender and age were not associated with bone

vascularized bone graft techniques. Therefore, NVBG graft success rates. However, no studies have shown a

a viable option for mandibular reconstruction. correlation between weight, height, and bone graft suc
Generally, the factors that affect surgical techniqueess. Most patients in this study were non smokers and

and graft incorporation success include the quality of safion drinkers, which aligns with several previous studies

tissue coverage without infection, non irradiated tissuéhat reported lower success rates in smokers due to a

and graft stabilization techniques. However, it is essentiebmpromised pool of osteoprogenitor cells at the recipient

WR VWXG\ RWKHU ELRPHFKDQLFD&e(PR®RUV WKDW SOD\ D VLIQL,FDQW

role in successful bone graft incorporation to improve 5HJDUGLQJ WKH FODVVL¢{FDWLRQ RI

clinical practice guidelines and treatment outcomes. Brownet al. (%), the majority of successes were observed
The purpose of this study was to identify the variablaa Class Il (52.6%) and Class | (31.6%) defects, located

affecting the success or failure of nonvascularized ilida the lateral mandible. These regions had higher success

bone grafts in subjects who underwent mandibular recorates than defects involving the symphysis or central

struction over an 11-year period. Based on this researeneas. Moura et af®) reported lower complication rates

the success rate of non vascularized iliac crest bone graftiateral defects, and graft incorporation of NVBGs was

ing for mandibular reconstruction was 73.1%. We usezbmparable to that of VBGs. On the contrary, defects

the autogenous corticocancellous technique to obtaimvolving the symphysis or extending across the midline

cancellous bone cells and rigid cortex for stabilizatléh. of the mandible can lead to complications such as wound

The results of this study were similar to previous studiedghiscence, plate exposure, and graft infe¢figrf)

which found varying success rates for NVBGs: §9% Due to the limitations of sample size, we found that
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the mean length of the total bone graft in the success grdepst 21 days increased the success rate by up to 63%.
was shorter than in the failure group, but we were stiflidstrom H W®@8 @®ported MMF durations of 1-6 weeks
unable to determine the optimal graft length for succesia. their study, and Gadiet al® found an 88.5% success
Pogrelet al. 18 found that grafts 6 cm or shorter hadrate with 10-12 days of MMF. We recommend a
a 17% failure rate, while grafts over 12 cm had a 75%inimum of 21 days of MMF to enhance graft stability
failure rate. They recommended NVBGs for secondarmnd reduce micro-movements that could disrupt angiogen-
mandibular reconstruction for defects less than 9 cm &sis and creeping substitution. The evaluation of mono-
length. Fosteet al.* reported success rates of 75% focortico-cancellous bone graft union in this study showed
defects smaller than 6 cm, while defects measuring 6-ftat the segmental block grafts longer than or equal to 4
cm and 10-14 cm had lower success rates of 46% aaah achieved greater stability than shorter grafts. However,
40%, respectively. Although previous studies have shovaeveral reports indicate that bone grafting demonstrates
lower success rates for grafts longer than 6 cm, it remaisisccess in cases where the total bone graft size is less than
controversial whether NVBGs should be used in defects equal to 6 cnt*>18)In addition, mechanical stability is
JUHDWHU WKDQ FP HVSHFLD O €ricial@@r &ay¢uldiifatinand callutar diffélentratidt e W
soft tissue coverage. Other factors such as graft stabilif KH UHFLSLHQW VLWH *UDQXODWLRQ
DQG ULJLG ¢[DWLRQ W\SHV B3 Rh&weBPHRWrhift Eritl Qekipikrit BoBevhdn stabilization

A comparison of reconstruction stages in this study. V L Q V XY ARholt® Mtonstruction plates provide
found that most patients underwent primary reconstru¢/ LIQL¢ FDQW VWDELOLW\ VRPH VWXGLI
tion, while those with large tumors or tumors involvingsix months to prevent stress shieldifg®)
the symphysis region received secondary bone grafts.
However, no correlation was found between reconstru€onclusions
tion stage and success rate. Generally, primary reconstruc- Mandibular segmental defect reconstruction using
tion is preferred as it allows for cosmetic and functionautogenous nonvascularized iliac bone grafts remains a
restoration after ablative surgery in the same episodgseful option for non irradiated recipient sites. Factors
facilitating early bone union and rehabilitation. TheLQAXHQFLQJ JUDIW VWDELOLW\ VXFK
advantages of this procedure include abundant vasculZrlt WK PD[LOORPDQGLEXODU ¢([DWLRQ
supply to the recipient site, reduced scar formation, amgaft design, can improve clinical outcomes, reduce bone
IHZHU VXUJHULHV ZKLFK EHQH ¢ \Wesdttibin, bdvwhaidt@invim &hdioulaF ¢coRtiauRy. TRE3€©
well-being. However, the intraoral approach increasesthe Q GLQJV FDQ KHOS LQIRUP FOLQLFC
risk of infection due to oral bacterial contaminatith*® However, due to the limitations of this study, further
In contrast, secondary procedures, while associated wittsearch and systematic data collection are needed.
compromised vascularity due to scar tissue, can be suc
cessful with NVBGs. Studies have reported success usst of abbreviations used
ing secondary or delayed reconstruction via extraoral AICBG Anterior iliac crest bone graft

approaches, typically performed 6-8 weeks after tumor &, &RQ¢{¢GHQW LQWHUYDO

resection to prevent oral contaminati§®2%-2The &, $ 'HHS FLUFXPAH[ LOLDF DUWH
reconstruction plates used in this study were 2.4-mm ))) JLEXOD IUHH ADS

locking types and 2.7-mm non locking types, with no 00) OD[LOORPDQGLEXODU ¢ [DWLF
VLIQL{FDQW GLITHUHQFHV LQ VXFFNVYBG E H WaavhstQaried Hond' gr&ft W\SH V

Kim H W @B found that locking reconstruction plates RD Risk different

were associated with fewer complications than non lock- SD Standard deviation

ing plates in patients undergoing mandibular resection for VBG Vascularized bone graft

head and neck cancer.

In addition to rigid reconstruction plates, maxil Acknowledgments
ORPDQGLEXODU ¢([DWLRQ 00) IR Uhd/adtdorweirdRikeltdexpiesd/deBpYratitude to
is essential for success. We found that MMF for &rofessor Jayanton Patumanond, M.D., D.Sc.,Clinical
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M.D., Ph.D., Department of Emergency Medicine with nonvascular bone grafts: a 30-year perspective J Oral
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Abstract

Objective: This study explored the relationship between dietary awareness and eating
behavior among Thai-Peranakan senior citizens.

Methods: Using a cross-sectional design, we sampled 94 individuals aged 60 and above
(mean age=66.56), all of whom were members of the Thai Peranakan Association. This
group included both males and females who met the inclusion criteria of having normal

communication and memory abilities. Data were gathered through structured interviews
and analyzed with Spearman’s Correlation.

Results: SHUVRQDO IDFWRUV VXFK DV OLYLQJ VWDWXYV DQG |
the eating behavior of Thai-Peranakan senior citizens at the 0.01 level. The Spearman’s
FRUUHODWLRQ VKRZHG VLIQL,FDQW UHODWLRQVKLSYV DI
EHKDYLRU ZLWK FRUUHODWLRQ FRHI¢FLHQWY U RI

Conclusions: 3BHUVRQDO IDFWRUY DQG GLHWDU\ DZDUHQH
assessment, are pivotal in shaping the eating behavior of Thai-Peranakan senior citizens.
Enhancing these aspects can lead to better eating behavior and overall well-being among

this demographic.

Keywords: awareness, dietary, eating bahaviors, senior
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Introduction For example, laksa, nasi lemak, and ayam buah keluak
7KH JOREDO SRSXODWLRQ K2 highridfatsidér@asing ¥he §skof hebttGisease, while
ELOOLRQV ZLWK DSSUR[LPDW H#&nbal, babPporyten, dh@ashrRfeday dréxi¥hn@ddium,
aged 60 and over, representing 14% of the total popgentributing to high blood pressure. Desserts like kueh
lation. In the Association of Southeast Asian Natiolapis and pengat pisang are high in sugar, raising the risk
(ASEAN) region, several countries are recognized asf diabetes and weight gain. Deep-fried foods, such as
aging societies, where the senior citizens populatideropok and spring rolls, add unhealthy fats and excess
exceeds 10%. Notably, Singapore and Thailand havalories. Despite these health risks, these dishes are
VHQLRU FLWL]JHQV SRSXODWLRQVDMRUHGLIRU WKHL UKDLFKDRBYRUV TXLF
approximately 65.06 million people reside, with thosey LJQL;FDQFH DQG DIIRUGDELOLW\ +F}
DIJHG DQG RYHU DFFRXQWLQJ ORWH JULRIOWBLYVEHRBR\XU ORGHK DQG
graphic(.l) perceived as less satisfying and require more preparation
'LHWDU\ KDELWV DPRQJ ROGHUmBGXOWY DUH LQAXHQFHG E\
various factors, including underlying health conditions,  |nThailand, the Peranakan community is concentrated
solitary eating habits, and limited access to nutrient-righ coastal provinces like Phuket, Phang Nga, and Trang,
food options. 7KHVH GLHWDU\ SDW WKiHUHY WKHIQL @ EPHBWAK\DL & KLQHVH KHUI
contribute to the increased risk of malnutrition, particHQFHG E\ +RNNLHQ WUDGLWLRQV LV PRV
ularly among low-income individuals and those withon Thai-Peranakan seniors is crucial to understanding
chronic illnesses. Furthermore, reduced physical acivik RZ FXOWXUDO DQG VRFLRHFRQRPLF ID
ty and limited social interaction can lead to depressiodietary habits. As they balance preserving traditional food
diminishing interest in food and exacerbating nutritiongbractices with adapting to modern lifestyles, these seniors
G H ¢ F L IPX\retitidal challenge in addressing theseoffer a valuable case study in the intersection of cultural
issues is the lack of nutritional knowledge and awarenegseservation and health challenges. Their dietary choices
Research, including studies by Beelen efPahighlights  highlight the complexities of maintaining traditional
WKH VLIQL{FDQW UHODWLRQV KL &atibghdb#sHiie aQdxedsidd- drternQorbirHradte ¢bvks J H
and dietary intake. A descriptive cross-sectional studerns.
by Rungsiyanont S and Sakoolnamarka S8cused on This study was designed to foster inclusivity in
older adults in Samut Prakan and Nakhon Nayokheir  health research, ensuring that the experiences and needs of
research found that personal factors like income, eduagiverse communities were considered in the develop-
WLRQ OHYHO DQG OLYLQJ ZLW Kndrd &t bff2dtive Redith\8tratédie® Wddi@saiXgHHR &t Ge
older adults' eating behavior. challenges faced by Peranakan seniors enabled a more
This issue is particularly relevant for the Peranakamolistic approach to nutrition education and interven-
community, also known as Baba-Nyonya, an ethnic groufn. Additionally, initiatives to preserve and promote
that blends Chinese and Malay cultures, primarily founderanakan traditions, such as cultural and historical learn-
in Malaysia, Singapore, Indonesia, and Thailand. Theitig centers, played a vital role in maintaining this heritage
distinctive traditional attire and unique language, Babas an integral part of Thailand's identi).
0DOD\ UHAHFW WKHLU FXOWXUDO LigGdherWutrilion i KrticialHdd By@® popultivng) L F K
cultural heritage is also showcased in their cuisine, whig@hhancing quality of life and preventing age-related health
FRPELQHV LQJUHGLHQWYV DQG ADSbRS Wnprovidhg dietRry\aliarke ek SxEMead Bb@dalthier
Malay traditions. Signature dishes like laksa and nagating behaviors, reducing the risk of malnutrition and
lemak feature complex cooking techniques such as brajsfated health problems. This research provided valuable
ing, steaming, and stir-frying, often with a wide varietynsights for policymakers and health programs aimed
of spices. at supporting Peranakan seniors while preserving their
:KLOH WKHVH GLVKHV DUH AD‘quﬂthl)ﬁ@itag&KH\ RIWHQ FRQWDLQ
unhealthy nutrients—saturated fats, sodium, and sugar-that The "Nine Dietary Guidelines," established by the
can negatively impact health when consumed in excess XWULWLRQ 'LYLVLRQ RI WKH '"HSDUWPHC
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dol University in 1999, provided a framework for promot- Exclusion criteria:

ing healthy eating choicé¥®) Additionally, Goleman’s 1. Individuals who were unable to choose or prepare

Mixed Model of Emotional Intelligence helped enhancéheir own food, such as those residing in nursing homes.

self-awareness and decision-making in dietary behaviors, 2. Individuals whose relatives or caregivers select

empowering Peranakan seniors to make informed choicaisd prepared their meals without the person having a say

ZKLOH DSSUHFLDWLQJ WHKMNThis Fixtewehu.DO VLIQL FDQFH

study investigated the correlation between dietary aware- 3. Individuals who had dietary restrictions or limited

ness and eating behavior among Thai-Peranakan senidosd intake due to health conditions or physician instruc-

,O0O0LQJ JDSV LQ QXWULWLRQDO tNi@RZOHGJH DQG JXLGLQJ KHDOWK

interventions. In the end, 94 individuals were contacted and agreed
Given the unique culinary heritage of the Peranakan participate in the study.

community, it was essential to explore how traditional

IRRG SUDFWLFHV LQAXHQFHG GRath\woletionmioctiFeHY 7KLV XQGHU

standing helped identify areas for targeted health-inter ~ Before collecting data, training was provided to inter

ventions viewers on methods and the use of the interview form. A
preliminary test was conducted with a similar group to the
Objective VDPSOH WR UH¢QH WKH TXHVWLRQQDL

This study aimed to explore how Thai-Peranakathrough direct interviews with the sample, organized via
VHQLRU FLWL]JHQVYT QXWULWLRQ DheDhhHRRidNaKah AsA0KEIQIT Ml resiadcher, langy L Q J

behavior with village Public Health Volunteers (PHVs), conducted
20-minute interviews. The questionnaire was crafted using

Materials and Methods culturally appropriate language and terminology to ensure
participants fully understood and accurately responded.

Study design The questions focused on foods and eating behavior

This study was a cross-sectional study was approvedSHFL,F WR WKH 7KDL 3HUDQDNDQ F X
by the Ethics Committee for Research on Humans and
Animals, Srinakharinwirot University, with the approvallnstruments
number SWUEC671089 prior to data collection. Data collection: Data was collected using an inter
view questionnaire designed in Thai, covering three main
Sample size calculation aspects:
The study population consisted of 168 adults aged Personal factors: Closed-ended questions gathered
60 years or older, all of whom were members of the Thhasic information such as gender, highest education level,
Peranakan Association. This group included both maléamily income, and living arrangements with family
and females who met the inclusion criteria, which wer items).
as follows: Nutrition awareness: This section was based on
Inclusion criteria: Goleman’s Mixed Model of Emotional Intelligence
1. Participants did not have any chronic condition¥heory'®), with adaptations from research by Sakool-
that affect their ability to eat, such as diabetes, hypenamarka and Rungsiyandff) Questions focused on three
tension, liver disease, kidney disease, gastrointestirkdy areas: Emotional awareness (10 items), Accurate self-
disorders, or arthritis. DVVHVVPHQW LWHPV DQG 6HOI FRQ
2. Participants did not have any physical or mentajuestion was rated on a 5-point scale: Very much = 5,
impairments that prevent them from caring for themMuch = 4, Moderate = 3, Little = 2, Very little = 1, Not
selves, including those who have lost both arms or legs, all = 0. Scores for negatively worded questions were
those with depression or psychiatric disorders, or thoseversed to maintain consistency. Therefore, a higher
with visual impairments. score indicates the presence of healthy nutrition aware
3. Participants were willing to take part in the studyness behavior, while a lower score indicates unhealthy
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nutrition awareness mean scores between independent groups, such as gender,
Eating behavior: The eating behavior questionliving with family, and eating behavior.
naire aligned with the "Nine Food-Based Dietary Guide-  Kruskal-Wallis H Test was used to test differences in
lines" from the Department of Nutrition, Ministry of mean scores between groups with more than two catego
Public Health, and the Institute of Nutrition at Mahidokies, such as highest education level, total family income,
University.(16) This ensured a comprehensive assessmeand eating behavior.
of the participants' dietary habits. The questions were Spearman’s correlation was used to analyze the rela
crafted using culturally appropriate language and termW LRQVKLS EHWZHHQ WZR YDULDEOHV V
nology to facilitate understanding, focusing on foods arghip between the three components of dietary awareness
dietary practices unique to the Thai-Peranakan culturand eating behavior.
such as halal dietary laws and traditional foods, enhancing Data quality control
relevance and accuracy. The questionnaire consisted of 12 To ensure the internal consistency reliability of the
LWHPYV LWHPV UHAHFWLQJ SR \Wuaktionbirezdssessments Wate BofdBeted LTIWEERNperts
UHAHFWLQJ QHJDWLYH EHKDYLRYNUIPHDG/ ¥BQOWIHQYWHY DIOHTYXMQ QG DSSU
Rl HDWLQJ EHKDYLRU DPRQJ R OdnstiihgBraGndex vf NenRObjedtiveDCovigudice d@Opof
period. Therefore, a higher score indicates the preseratdeast 0.50 for all items. Reliability was further evaluated
of healthy eating behavior, while a lower score indicatdsy administering the questionnaire to a similar population
unhealthy eating behavior aged 50-59 years, involving 30 individuals. The Cron-
The scoring interpretation for nutrition awarenesEDFK{V DOSKD FRHI{(FLHQW IRU HDFK Vi
DQG HDWLQJ EHKDYLRU FRQVLVWrdiGatiRd ggod kreligbiity HOV DV IROORZYV
Very low (0-1.0): Indicates a very poor understanding  Additionally, interviewers underwent a calibration

of nutrition. process to ensure consistent administration of the ques-
Low (1.01-2.00): Participants in this range haveionnaire. This included standardized training sessions to
limited awareness or suboptimal eating behavior familiarize them with the content and structure, enabling
Moderate (2.01-3.00): Shows average awareness agftective and uniform interviews.
behaviors.
+LJK 5SHAHFWV JRRR®SDIBDUHQHVYV DQG
generally healthy eating practices. From the sample of 94 senior citizens aged 60 years
Very high (4.01-5.0): Indicates excellent awarenesand above, 34 were male (36.17%) and 60 were female
and eating behavior. (63.83%), with an average age of 66.56 years. And most
age 60-69 (87.23%) with the majority (87.23%) falling
Data analysis within the 60-69 age range.

The normal distribution of the mean scores for  The majority had a highest education level of primary
dietary awareness and eating behavior was assesselool or below (56 individuals, 59.57%), and most had
using Skewness and Kurtosis statistics. Dietary awarenessonthly income of 25,001 THB or above (44 individu
scores for all three aspects showed Skewness and Kurt@ss 46.81%). Additionally, 83 individuals (88.30%) were
values between -1.00 and 1.00, indicating a non-normlaling with family members, as shown in Table 1

distribution. 1.1 Emotional awareness
Statistical methods used: The survey results showed that the overall emotional
Descriptive statistics: awareness score was at a moderate level, averaging 2.91
Percentage was used to describe the proportion of theints. This indicates that respondents are somewhat

sample in each category of data. DzDUH RI WKH HPRWLRQDO IDFWRUV L
Mean was used to calculate the average scores fiiroices, but may not consistently apply this awareness in

each item, providing an overview of the data. their daily eating behavior. Respondents scored very high
Inferential statistics: in feeling guilty about eating junk food (4.40 points) and

Mann-Whitney U Test was used to test differences iim enjoying eating with others (4.02 points). Conversely,



Table 1: Personal factors of the population.

Demographic data Amount

Gender

Male 34

Female 60
Education

Primary school and under 56

Secondary school 17

High school and above 21
Family income

Under 10,000 THB 9

10,001 - 25,000 THB 41

25,001 - or above 44
Living status

Live alone 11

Live with others 83

Total 94

Table 2: Emotional awareness in population.

Iltems
<RX DUH QRW JXLOW\ IRU QRW ¢(QLVKLQJ D PHDO

Mean
2.84

<RX IHHO JRRG ZKHQ ¢(¢QLVKLQJ GULQNV DIWHU D PZ820

It's alright not to eat the meal on time
You are guilty after consuming unhealthy food
You are feeling guilty for having a leftover meal
You feel good when get to eat as much as you like
You are contented when having soft drinks as when you feeling thirsty/hungry
You love to eat with others
It's alright to eat unhealthy food which you like
You feel guilty for eating junk foods
Total

Table 3: Accurate self-assessment in population.

Items
You will not stop eating until you feel full even though you have already had a lot.
You do realize that you are not able to chew on hard food.

2.58
3.48
3.04
1.32
2.70
4.02
1.88
4.40
291

Mean
1.98
4.18

You eat tempting desserts even when you recognize that it is not good for your health.2.96

You are willing to eat dislike vegetables
You are able to recognize when you are full
You do recognize your ability to consume spicy food
You are able to indicate the healthy food portions in your daily consumption
You are able to indicate the unhealthy food portions in your daily consumption
You are able to estimate the energy from each meal

Total

3.66
3.48
3.46
3.30
3.36
2.92
3,25

75

Percentage (%)

SD
1.15
1.01
1.23
0.97
1.05
0.55
1.31
1.15
1.56
0.99
0.90

SD
1.02
0.63
1.26
0.92
0.71
0.73
0.76
0.80
0.97
0.73

36.17
63.83

59.57
18.10
22.33

9.57
43.62
46.81

11.70
88.30
100

Interpret
Moderate
Moderate
Moderate
High
High
Low
Moderate
Very high
Low
Very high
Moderate

Interpret
Low
Very high
Moderate
High
High
High
High
High
Moderate
High
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the lowest scores were recorded for feeling alright abomtent (p=0.01) and emotional awareness (p=0.01). Senior
eating unhealthy food they liked (1.88 points) and feelingitizens with higher incomes and stronger social support
good about eating as much as they wanted (1.32 pointsystems such as living with other family members were
as detailed in Table 2. likely to exhibit better eating behavior.

1.2 Accurate self-assessment The data were analyzed to determine the relation-

The results showed that the overall accurate sehips between the variables using Spearman’s correla-
assessment score was at a high level, averaging 3tif. This involved examining the average scores for
points, suggesting that senior citizens generally hadparsonal awareness of nutrition in three areas—emotional
good understanding of their own abilities and limitation© ZDUHQHVY DFFXUDWH VHOI DVVHVVPH(
related to self assessment. They scored highest in recagd the eating behavior of senior citizens. The analysis
nizing their inability to chew hard food (4.18 points). Mostevealed that accurate self-assessment was the only aspect
of the results were at a high level, with the lowest scorBl GLHWDU\ DZDUHQHVV VLJQL¢;FDQWO\
being in their tendency to continue eating until they felEHKDYLRU DW WKH OHYHO 7KH FRUU
full, even if they had already consumed a lot (1.98 pointsjanged from 0.29, indicating a low positive correlation,
as detailed in Table 3. as shown in Table 7. However, the mean difference test

6HOI FRQ¢{GHQFH across different groups did not yield statistically signif-

2YHUDOO VHOI FRQ¢ GHQFH V FipadtHasulisd Thds, 2weuratekskeld &ss@ddnvditnf eating
averaging 3.46 points. the respondents generally vieWDELWYVY VKRZHG D ZHDN EXW VLIJQL¢{FDQ
themselves as capable and competent in managing chaith eating behavior.
OHQJHV 7KH\ VKRZHG WKH KLJKHVW FRQ¢{¢GHQFH LQ HQVXULQJ
their meals are healthy (3.82 points) and in eating enouflscussion
fruits and vegetables daily (3.76 points). The lowest score, This study demonstrates that personal factors, such
though still high, was in their ability to guide othersonDV OLYLQJ VWDWXV DQG IDPLO\ LQFRPH
WKH ULVNVY DQG EHQH{ WV RI PHIDMO &ating belaRdr QA\Whai-PédahalkaH ¥émdr @itizéns
in Table 4. across all aspects at the 0.01 level. Additionally, accurate

The assessment of eating behavior showed that thetHOIl DVVHVVPHQW VLJQL{FDQWO\ LPSDF
overall eating behavior score was at a high level,-aveat the 0.05 level. It was found that Thai-Peranakan senior
aging 3.44 points, indicating that respondents generaliytizens who are more aware of their dietary needs tend to
exhibit healthy eating behaviors. Senior citizens scoreB DNH KHDOWKLHU IRRG FKRLFHV ZKLFK
very high in eating properly washed and cooked footteir overall eating behavior, aligning with global research
(4.60 points). They also scored very high in drinkingg QGLQJV
water and beverages from trustworthy sources (4.28 7KH UHSRUW WLWOHG 7KH ,QAXHQFH I
points), avoiding alcoholic drinks (4.22 points), and eatingn Global Dietary Patterns" by the USDA's Economic
more than three meals a day (4.20 points). The lowd2esearch Service investigates how income and prices
score was observed in the consumption of rich, cheesy, QAXHQFH GLHW D U (!3KiChighlighis tHlR UO G Z L G +
mellow, or savory foods, as detailed in Table 5. worldwide changes in eating habits contribute to a rise

The personal factors data were analyzed alongsi@eobesity and related noncommunicable diseases, par
the average scores for dietary awareness in three ardasilarly in low- and middle-income countries. Another
emotional awareness, accurate self-assessment, atay!® H[DPLQHV KRZ IDPLO\ LQFRPH LQAX
VHOIl FRQ¢GHQFH DV ZHOO DV WitlrhvidrDemph@sizikgHhatDonkeRndoRd fanili€sloRed
citizens. The analysis utilized the Mann-Whitney U Tedtce challenges in maintaining healthy eating habits due
DQRG .UXVNDO :DOOLV + 7THVW 7WR ¢QO0QAUIVOUHRGQDVWUGL QKB W
personal factors such as family income and living status Research by Sakoolnamarka SS and Rungsiyanont
VLIQL;FDQWO\ LQAXHQE0DE) and \S99Faung ta¢ persandl thcters like family income and
accurate self-assessmentQp05). Additionally, family OLYLQJ VWDWXV ZHUH VLJQDO)FDQW SR
LQFRPH VLIQL{FDQWO\ LPSDFW HtG e&iRgM&habidr FSintil&lyy ddstidyl publiBhed/ifl BNWE
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Table4: 6HOl FRQ¢(¢GHQFH LQ SRSXODWLRQ

You assure that you have ability to make healthy food choices for yourself 3.20 0.80 High
You assure that you have ability to make healthy food suggestions for your family 3.62 0.90 High
<RX DVVXUH WKDW \RX HDW ZLWK FRQ/;GHQW WKDW BBXU PHDGOA DUHHKMDOW K\
You assure that you eat enough fruits and vegetables on a daily basis 3.76 0.59 High
<RX DVVXUH WKDW \RX KDYH DELOLW\ WR JXLGH RWRKRIB&YV RQOB4VN DGGhEHQH:;WV RI
You assure that you have ability to control food portions in each meal 3.52 0.74 High
You mistrust of the food taste which was cooked by others 3.26 0.94 High
Total 3.46 0.82 High

Table 5: Eating behavior in population.

(DW GHVVHUWY 7KDL WUDGLWLRQDO GHVVHUW FDN284D QG SM®OMW U L Mdderate

Eat more than 3 meals a day. 4.20 0.76 Very high
Drink soda and soft drink. 3.38 1.05 High
Avoid alcohol beverages. 4.22 1.13 Very high
Eat vegetables and root vegetables. 3.12 1.15 High
(DW FUXQFK\ VQDFNV FKLSVY SRWDWR FKLSV GULHG.2RPUXL W \.38 High
(DW YDULHW\ RI IRRGVY WKDW SURYLGH WKH ¢YH PDMRAU QXWWIALH QW VHigh
Eat whole grains and whole grain products. 3.00 1.37 Moderate
(DW SURWHLQ IRRGV HJJ V QXWV PHDW 3.32 1.06 High
Eat rich cheesy, mellow or/and savory food. 1.72 1.31 Low
Drink water and drinks from trustworthy sources. 4.28 0.83 Very high
Eat properly washed and cooked food. 4.60 0.61 Very high
Total 3.44 0.91 High

Table 6: The relationship between personal factors, dietary awareness and eating behavior.

Gender Mann-Whitney U Test p=0.77 p=0.16 p=0.89 p=0.39
Education Kruskal-Wallis H Test p=0.65 p=0.30 p=0.24 p=0.69
Family income  Kruskal-Wallis H Test p=0.31 p=0.04* p=0.11 p=0.01*
Living status Mann-Whitney U Test p=0.01* p=0.15 p=0.10 p=0.01*

Table7: 7KH UHODWLRQVKLS EHWZHHQ GLHWDU\ DZDUHQHVY DQG HDWLQJ EHKDYLRU |
factors within the population.

Correlation 0.11 0.29* 0.13
Eating behavior  Sig(2-tailed) 0.43 0.04 0.37
N 94 94 94 94

* Sig < 0.05
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Public Healtl!) analyzed the association between-lifecan promote healthier eating behavior while preserving
style behaviors and life satisfaction among older adultee cultural identity of the Thai-Peranakan community.

in Thailand. This study found that living status, among  The relationship between demographic factors such
RWKHU IDFWRUV VLJQL¢FDQWO\ as@amiyHignkeGlivinD Svaiud, Jark HiktBry aviRatenbsd G

overall life satisfaction. DOLJQV ZLWK ¢QGLQJV IURP SUHYLRXV U

In Europe, a stud§2) explored how living status, shown that individuals with higher socioeconomic status,
VSHFL{FDOO\ HDWLQJ DORQH inclQdighityigeiFamity ikt@me, tequ o Have Keiter acBeks
among older adults. It found that those who ate alone were nutritional information and healthier food choices.
less likely to eat three meals a day and had different fo&imilarly, living status plays a crucial role in dietary habits.

intake patterns compared to those who ate with others.6 HQLRUYV ZKR OLYH ZLWK IDPLO\ PHPEHU

Accurate self-assessment is closely related tmcial support and encouragement to maintain healthy eat
self-compassion, both of which are pivotal for mentahg behaviors, whereas those living alone may experience
well-being, addressing different aspects of self-perceptiaiallenges such as social isolation, limited resources, and
and emotional response. A relevant st@%ﬁexplores reduced access to nutritious food, which can negatively
how self-compassion impacts eating behavior, particaffect their dietary awareness.

ODUO\ XQGHU VWUHVV 7KH ¢QGLQJV LQGLFDWH WKDW KLJKHU OHYHOV
of self-compassion are associated with healthier dietary Recommendations for improving eating behavior
choices and reduced food cravings after stress. among Thai-Peranakan senior citizens

Similarly, research by Sakoolnamarka SS and Rung- To improve the eating behavior and overall well-
siyanont §0.24) found that the three factors of nutri being of Thai-Peranakan senior citizens while henor
WLRQDO DZDUHQHVV ZHUH VLJQ lingRhi2iQavoral Retitage Hsoverdl shiGtegies i hRIiR G
consumption behaviors. Emotional awareness, includindemented. Nutritional counseling through one-on-one
DFFXUDWH VHOI DVVHVVPHQW \s&Bahsivdth Dultdrally@ward-riDtftidnhisE Ran loffédperH
correlation (r=0.48 and 0.29, respectively, p<0.01). sonalized guidance, aiding seniors in making healthier

7TKHVH ¢QGLQJV XQGHUVFRUH fabl ehadicesS Faily ibvQlvekheRt is ErRoalVdnGauraging
ering cultural and socioeconomic factors in dietary interelatives to support and participate in meal planning and
ventions. Policymakers and healthcare providers shoyddeparation. Incorporating healthy eating messages into
WDLORU SURJUDPV WR WKH VSH EuUltyral dglebratoxs Bah Fighhght 8adlitidna) peNridig-
senior citizens, incorporating cultural dietary practicegous dishes.
and enhancing nutritional awareness through targeted Additionally, developing engaging tools like games,
self-assessment strategies. This holistic approach cquizzes, or apps can help seniors assess their eating habits
improve the overall health and well-being of the elderland nutritional knowledge, providing immediate feed-
while preserving their rich cultural heritage. back and making learning enjoyable. Establishing support

To incorporate cultural and socioeconomic factorgroups enables seniors to share experiences, challenges,
into dietary interventions for Thai-Peranakan senior citiand successes, enhancing motivation and providing prac-
zens, it is essential to understand their unique traditiorigal advice. Together, these initiatives form a comprehen-
food practices, and community dynamics. Interventionsive approach to promoting a healthier lifestyle among
should respect and integrate culturally familiar ingreThai-Peranakan senior citizens.
dients, cooking methods, and communal dining habits,
ensuring that programs are both practical and culturally Limitations
acceptable. Engaging with the community through inter ~ The sample of 94 participants was limited to mem
views and observations allows for a deeper understandingrs of the Thai-Peranakan Association, which was the
of their needs, while recognizing the role of family supprimary indicator of Peranakan identity, as this community
port in shaping eating behaviors. By tailoring programéV GH¢; QHG E\ FXOWXUDO SUDFWLFHYV
to address both cultural preferences and socioeconométher than nationality or religion. While there may have
challenges, such as income and food access, interventibegn Peranakan individuals outside the Association, there

(
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were no clear markers to identify them, making membe8. Chalermsri C, Herzig van Wees S, Ziaei S, Ekstrom EC,

ship the most reliable criterion. This small, non-represen- Muangpaisan W, Rahman SM. Exploring the experience

WDWLYH VDPSOH OLPLWHG WKH JHA&H EFEr@)"'Eﬂr L5 fRA CRIFENARAFAUNG REACHS 5 v
. . es of elderly Thai people: a qualitative study. Nutrients.

Additionally, self-reported data collected through inter

views introduced potential biases, and the cross-sectional goce A, Bye Ishnoo Y, Jeewon R. An analysis of the con-

design prevented causal conclusions about the relationship wyLEXWRUV DQG IDFWRUV LQAXHQFLQJ

between dietary awareness and eating behavior. HOGHUO\ SRSXODWLRQ &XUU 5HV 1XWU
895-903.

5. Harnirattisai T, Vuthiarpa S, Pawloski LR, Curtin KM,

Recommendations for further study " _
Conduct longitudinal studies to establish causal rela- BlaCkyve”_ E, Ng_uyen J, etal. Nutritional health risk (f_OOd
security) in Thai older adults and related factors. Nutrients.

tionships between dietary awareness and eating behaviors

over time. This approach can help identify changes aRd peelen J, Vasse E, Ziylan C, Janssen N, de Roos NM, de
trends in eating behavior among senior citizens. Addi  Groot LCPGM. Undernutrition: who cares? perspectives of
tionally, implement and evaluate targeted interventions dietitians and older adults on undernutrition. BMC Nutrition.

designed to improve dietary awareness and eating behav- GRL v

iors, such as educational workshops, counseling sessiofis, RUngsiyanont S, Sakoolnamarka S. Correlation between
. . nutrition awareness and food consumption behaviors of
and interactive tools.

] ) ) elderly in Samutprakarn province. J Public Health Epide
Compare the eating behavior of Thai-Peranakan | g o
senior citizens with those of other cultural groups withi,  sakoolnamarka S, Lawprasert K, Larpjitkusol S, Srikan
Thailand and Southeast Asia. These comparisons can T, Chuayboon S, Rungsiyanont S. Correlation between

SURYLGH LQVLJKWV LQWR KRZ FX O WXitipmabawaengysraudfopdEansumelientbeppBiars L Q J
behavior, helping to tailor more effective, culturally-sen ~ ©f the elderly in Nakhon Nayok province. SWU Dent J.

sitive dietary interventions. S
9. NeoDH, Ngo SS, Heng JGK. Popular imaginary and cultural

. constructions of the Nonya in Peranakan Chinese culture of
Conclusions WKH 6WUDLWY 6HWWOHPHQWY (WKQLFL
'LHWDU\ DZDUHQHVYV |IDFWR1. AMERidd EN. &Edo®dRdQuenti):FFbod $uBled/ tliltural,
VHOIl DVVHVVPHQW ZHUH VLJQ LDQFEDSHWORQP R U GHHADW \M\G - 20&\W K
Thai-Peranakan senior citizens’ eating behavior at tHd- Chaopreecha J, Tovankasame N, Limbut P. Reconsider
0.05 level. ing the Chinese identity: Cultural reproduction in Phuket
gastronomy. In Y. Santasombat (Ed.), Transnational Chinese
GLDVSRUD LQ 6RXWKHDVW $VLD 6SULQJ
ACknOW|edgmentS 12. BBC. Southeast asia's 600-year-old fusion cuisine.
This research was successfully by the support from  retrieved from Southeast asia's 600-year-old fusion cui-
dental hygienists, Phuket province, Thailand andthe Thai VLQH >, QWHUQHW@ 0D\ >XSGDWE
Peranakan Association. 2024 Oct 3]. Available from: https://www.bbc.com/travel/
article/20220525-peranakan-food-a-600-year-old-fusion-
&RQALFWV RI ,QWHUHVW euisine
Harmayani E Anal AK, Wichienchot S, Bhat R, Gardjito M,
7KH DXWKRUV GHFODUH QR FR Q ASantoso af‘l%v\}hy f(L)Jod tra(Wmns of Asia: exploratory
case studles from Indonesia, Thailand, Malaysia, and Nepal.
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Case Report

Connective Tissue Graft May Compensate
for Residual Bone Defect of the Implant in
the Esthetic Zone: A Case Report with
7-year Follow-up

+\XQ &KDQJ /ILWLFKDL?>-DEDSERR\DSKDQ 6 FWXKK XN IQDPPQ\BK IR
Borvornwut Buranawat

I'HSDUWPHQW RI 3HULRGRQWRORJ\ .\XQJ +HH 8QLYHUVLW\ &
&OLQLFDO 5HVHDUFK ,QVWLWXWH .\XQJ +HH 8QLYHUVLW)\ OH:¢
26 HQWHU IRU ,PSODQW 'HQWLVWU\ DQG 3HULRGRQWLFV )C
,QQRYDWLRQV LQ 3HULRGRQWLFV 2UDO 6XUJHU\ DQG $GY
7KDPPDVDW 8QLYHUVLW\ 7KDLODQG

Abstract

The present case report aimed to demonstrate the case using a connective tissue
graft (CTG) to compensate for a residual defect after guided bone regeneration (GBR)
in the anterior maxillary area. An extensive number of studies have reported successful
outcomes of horizontal bone augmentation, but it was also demonstrated that a complete
resolution of the defect may not be achieved in all cases. In the present case report, the
patient underwent implant placement simultaneously with GBR at the anterior maxillary
area. After 4 months, partial regeneration of the initial defect was observed. To compen-
sate for such residual defect, a CTG was applied. Other expectations by the CTG were to
HOQKDQFH WLVVXH YROXPH DQG SKHQRW\SH 7KH QDO SL
Up to 7 years, favorable radiographic and clinical situations were observed. In conclusion,
a CTG may compensate for residual bone defect of the implant in the esthetic zone.

Keywords: connective tissue graft, esthetics, guided bone regeneration
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Introduction SUREOHPDWLF WRRWK ZDV ¢QDOO\ GHFL
7KH SUHVHQFH RI D VXI¢FLHQW DrRRoofd WasRiraGrihticklly-dxtfacidd @iM forceps,
bone is one of the prerequisites for the long-term stabilighd then a removal temporary prosthesis was delivered.
of the implant!? Several studies have been performegnplant placement was scheduled at 8 weeks post-ex-
to decide how much peri-implant bone thickness igaction. Soft tissue was almost healed with slight coronal
required®® In a retrospective clinical study involving depression at this time. Cone-beam computed tomography
2,667 implants, it was shown that, at the time of abutme(@BCT) revealed the presence of thin labial bone residue
connection, the peri-implant bone loss onthe facialsurfa® QG LQVXI¢FLHQW ERQH WLVVXH LQ WK
was related to the facial bone thickness after preparationretidual apical lesion was observed (Figure 1).
implant osteotom{?) The study demonstrated a trend that  Under local anesthesia with 2% lidocaine containing
smaller initial facial bone thickness led to greater vertical:100,000 epinephrine (Yuhan Co., Seoul, Korea), a mu-
bone loss on the facial aspect. Moreover, more than IBRSHULRVWHDO ADS ZDV HOHYDWHG $I)\
mm of bone thickness was required to prevent facial loss.bone-level implant was placed (Straumann BL @ 4.1
In a recent preclinical study by Monje H&thBi@plant x 10 mm, Straumann, Basel, Switzerland), and a cover
groups with more than and less than 1.5 mm of buccedrew (0.5-mm height, Straumann) was connected. The
bone thickness were compared, revealing that more thiatiplant was positioned relatively buccally considering
1.5 mm of buccal bone thickness prevented physiologithe concept of comfort and danger zone,” proposed at
bone resorption and reduced pathologic bonefss.  the Third ITI Consensus Conference in 26630n the
As mentioned above, an ideal goal for peri-implartabial surface of the implant, a long dehiscence-type defect
bone augmentation would be an establishment of 1.5-2as found, and contour bone augmentation was performed.
mm of bone thickness upon the implant surface. For thiseproteinized bovine bone mineral (Bio-Oss, Geilstlich,
purpose, many approaches are used, such as guided bgthusen, Switzerland) was grafted on the exposed im-
regeneration (GBR), ridge splitting, and block bone grafplant surface and the adjacent areas, exceeding the neigh-
demonstrating successful outcont®®. However, one boring bony envelope. Then, a collagen membrane (Bio-
can argue whether a complete resolution of the defectGglie, Geistlich) was trimmed with scissors and applied
feasible. In one clinical study, the authors tested two GB{3 fully cover the grafted bone particles. The coronal
techniques with and without the addition of autogenousl QG R WKH PHPEUDQH ZDV WXFNHG XQ
bone chips? Interestingly, two GBR groupsledtoalow 1R ¢ [DWLRQ SLQ ZDV XVHG G6XEVHTXHQ
frequency of total defect resolution (<25%). This mawf a collagen membrane was horizontally applied to the
indicate that residual defects can be encountered marigplant site. Periosteal releasing incision was performed
frequently than predicted. If it is true of our everyday RU WHQVLRQ IUHH ADS FORVXUH 3ULF
clinical practice, clinicians should prepare countermeanade using 5-0 and 6-0 nylon suture materials (AILEE
VXUHV 5HVLGXDO GHIHFWYV PD\C& Bdo@ Koréd) (Fiwed)e FLHQW WLVVXH
SUR¢{OH RU YXOQHUDELOLW\ WR P XRARi¥iBti©s (ArhbxXitWiv 560Qng, Yuhan, Seoul,
This case report aimed to demonstrate using a coerea) and an analgesic (Loxoprofen 60 mg, Dongwha
nective tissue graft to compensate for a residual defeeharm, Seoul, Korea) were administered per os 3 times

after GBR in the anterior maxillary area. a day for 7 days. The patient was advised to rinse the
mouth with 0.12% chlorhexidine solution (Hexamedine,
Case report Bukwang, Seoul, Korea) twice a day for 2 weeks. No

A 31l-year-old woman visited the Department of SHFL;F DGYHUVH HYHQW ZDV REVHUYH
Periodontology, Kyung Hee University Dental Hospital, At 4 months post-implant placement, uncover
Seoul, Korea, for implant treatment in the maxillaryy X UJHU\ ZDV SODQQHG 7KH VRIW WLVVX
anterior region. The patient had an endodontic failure atature, but some depression was observed at the labio-
the maxillary right permanent central incisor. After futherF UHVWDO DUHD $ VPDOO ADS ZDV UHAHF'
discussion on a prognosis of the affected tooth in the Dgbutment, and it was found that unintegrated bone sub-
partment of Conservative Dentistry, an extraction of thetitute particles and residual bone defect were present at
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the labial surface of the implant. The remaining height afefect is probably the most-encountered one and horizon-
the defect was roughly 2 mm. Considering the patienttal (or lateral) bone augmentation is performed not only
gingival phenotype, the residual defect should be compéiior establishing bone structure around implants but also
sated. Among several options, soft tissue augmentatidrRU REWDLQLQJ VXI(FLHQW WKLFNQF
using a connective tissue graft (CTG) was applied. Thissue. Extensive literature has demonstrated success-
CTG was harvested from the right side of the hard palafiel outcomes of bone-regenerative treatment for dehis-
using a single incision approach. The size of the CT&ence-type defect&!YHowever, one should contemplate
was approximately 6 mm long, 4 mm high, and 1-1.5mnv SHFL; FDOO\ ZKHWKHU WKH GHIHFW
thick. After connecting a healing abutment (RC @5x4 mnpletely, considering the study results showing incomplete
Straumann), the CTG was applied to the residual defebbne supply at the defect and shrinkage of the initially
The coronal end of the CTG was slightly extended on tieeigmented dimensidf213)A recent systematic review
ODELDO VLGH RI WKH DEXW P H Q Whasxd-bn\R&RpuMisakions Proserdediitatidefec\tésBIQioR |
WKH ADS WKH &7* ZDV VWDEO\ SRADWLRQR® DIMWHKIPDXW DG GIPWERIHFQV ¢ O
¢[DWLRQ 7KH ADS ZDV WKHQ V)XW defeetGn BeigR§R ThE ilisates Khiath@izotal
abutment to protect the CTG from the oral environmemtugmentation may occasionally leave some defects.
(Figure 3). For residual defects, several options may be avail-

7KH KHDOLQJ ZDV SOHDYVDQ Wabl& IWieb\e it &3 R 3,VE)KauditiGnal i@z @Qugmenta-
prosthesis (customized titanium abutment and porctden, and 3) soft tissue augmentation. If the soft tissue
lain-fused-zirconia implant crown) was delivered. Th@henotype is thick, the residual defect may be left without
patient was recalled twice a year. Up to 7 years of follovaeugmentation. Jung et &% investigated the effect of
up, stable soft tissue level was observed (Figure 4 Mamall bony dehiscence defect left on the implant without
ginal bone level change during the follow-up period walsone augmentation and augmented defect, demonstrating
minimal (Figure 5). Other peri-implant indices did nothat healthy and stable soft tissue can be established even
VKRZ LQADPPDWRU\ VLJQV SUR Ewith boByRIEMNSHanceGHb& &V, it ledRd®more vertical

EOHHGLQJ RQ SURELQJ " VSRW IBoKaNod®Icompared to the sites with bone augmenta-
tion.!4) In a study by BenicH W B they showed more
Discussion mucosal recession at the immediately placed implant

In the present study, we demonstrated that CTG may LW KRXW YLVLEOH EXFFDO ERQH ED\
compensate for residual bone defects following GBR i}®) Soft tissue phenotype was not evaluated in those two
the esthetic zone. The patient underwent standardizsiidies, but one can suspect the phenotype may play a role.
bone augmentation surgery, but the defect was not com- Additional bone augmentation may be considered,
pletely resolved. CTG was applied to the residual defebut there was no substantial evidence to support it at the
for long-term tissue stability, leading to favorable tissud QV X1 ¢ FLHQWO\ DXJPHQWHG VLWHV ¢
conditions for up to 7 years. mentation may require an additional healing period for

Among peri-implant defects, the dehiscence-typanother submerged healing, which increases total treat-

Figurel: 3UH RSHUDWLYH FOLQLFDO DQG UDGLRJUDSKLF VLWXDWLRQV D IDFLDO YLHZ
(c, d), sagittal view of conebeam computed tomographic scan.
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Figure 2: ,PSODQW SODFHPHQW DQG JXLGHG ERQH UHJHQHUDWLRQ D DIWHU ADS UHAHF
ZDV REVHUYHG F EXFFR RUDO LPSODQW SRVLWLRQ ZDV QRW LGHDO G GHSURWHL
ZHUH DSSOLHG LQ D GRXEOH OD\HU PDQQHU | SULPDU\ ADS FORVXUH

Figure 3: 6LWXDWLRQ DW PRQWKV SRVW LPSODQW SODFHPHQW D KHDOLQJ ZDV QRUP
E FRPSOHWH GHIHFW UHVROXWLRQ zZzDV QRW DFKLHYHG DUURZV F FRQQHFWLYH
sutured around healing abutment.
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Figure 4: &OLQLFDO VLWXDWLRQ DIWHU (¢QDO SURVWKHVLVY GHOLYHU\ D IDFLDO YLH.
\HDUV G RFFOXVDO YLHZ DW \HDUYV

Figure 5: ,QWUDRUDO UDGLRJUDSKLF YLHZ D LPPHGLDWHO\ DIWHU LPSODQW SODFHF
(d), at 7 years.

ment time and cost. WKDW VRIW WLVVXH DXJPHQWDWLRQ PD
7TKH ¢QDO RSWLRQ LV VRIWtudkions/ M ¥nélpresend case Qo WeLdefert was a
Recent studies indicate that soft tissue augmentatioesidue from the prior augmentation. Although the present
utillizing autogenous CTGs can produce tissue volunaefect may exhibit distinct characteristics compared to
increases equivalent to those achieved with conventiortbse reported in prior research, the fundamental principle
GBR for buccal concavity defects, without necessitatinghay still be relevant. Moreover, the soft tissue phenotype
implant surface exposuf1”) Furthermore, Stefanini of the present patient was thin, which might have caused
H WP gpplied a de-epithelized CTG for a small buccassthetic problems if left unimprovétf)
dehiscence defect at implant placement site. They The bucco-oral implant position in the present study
exhibited favorable peri-implant soft tissue conditions anshould be critically appraised. Given the present case, in
stable marginal bone levél$) Even though the number of which some augmented protions were located outside the
studies regarding this issue is limited, those studies suggeshy envelope, buccal implant positioning could poten-
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tially destabilize the augmented bone. Prior studies hade
highlighted the critical role of the bony envelope in bone
regeneratiof?>2Y Thus, more prudent approach for this
case might be a more palatal correction of the osteotomy,
based on “the concept of comfort and danger z&”.
Furthermore, it might be advisable to apply more bone
substitute material to compensate for resorption. 6.

Qahash M, Susin C, Polimeni G, Hall J, Wikesj6 UM. Bone

healing dynamics at buccal peri-implant sites. Clin Oral
,PSODQWYV 5HYV

6SUD\ -5 %ODFN &* ORUULV +) 2FKL 6 7K
bone thickness on facial marginal bone response: stage 1
placement through stage 2 uncovering. Ann Periodontol.

Devina AA, Halim FC, Sulijaya B, Sumaringsih PR, Dewi

7R SUHYHQW LQVXI¢{FLHQW ER RE SunHitaneaq@sHpBrivandy@dep o Xe@eration

peri-implant defect, the following strategies may be con-
sidered: 1) Employing a healing abutment instead of a
cover screw durinéf? Submerged healing can counteract7'
pressure on the implant platform and provide additional
space for tissue regeneration. 2) non-resorbable mem-
branes offer greater dimensional stability compared ®
resorbable membrané8.3) additional bone grafts or
collagen-incorporated bone substitutes, placed on top of
the implant platform, can prevent displacement of bone
graft materiaf23-24) 0.

The patient was followed up for a duration of 7 years.
Despite no adverse clinical signs or symptoms, the patient
should be monitored regularly, considering buccal implant
positioning and residual bone defect.

Conclusions

Within the limitations of the present case report, it
was shown that 1) simultaneous bone augmentation with
implant placement may leave a minor defect, and 2)14.
CTG can compensate for the residual defect, preventing
potential esthetic and biological complications.

12.
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