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Instruction for Authors

The Journal of the Dental Association of Thailand
welcome submissions from the field of Dentistry and
related science. We published 4 issues per year in March,
June, September and December.

Categories of the Articles

1. Review Articles: an article with technical
knowledge collected from journals or
textbooks and is profoundly analyzed and
criticized.

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

3. Original Articles: a research report which has
never been published elsewhere and represent
new and significant contributions to the field of
Dentistry.

4. Letter to the Editor: a brief question or
comment that is useful for readers

Manuscript Submission

The Journal of the Dental Association of Thailand
only accepts online submission. The manuscript must
be submitted via http://www.jdat.org. Registration by
corresponding author is required for submission.
We accept articles written in both English and Thai.
However for Thai article, English abstract is required
whereas for English article, there is no need for Thai
abstract submission. The main manuscript should be
submitted as .doc or .docx. All figures and tables should
be submitted as separated files (1 file for each figure or
table). For figures and diagrams, the acceptable file
formats are .tif, .omp and .jpeg with resolution at least
300 dpi. with 2 MB.

Contact Address

Editorial Staff of the Journal of the Dental Association
of Thailand

The Dental Association of Thailand

71 Ladprao 95

Wangtonglang Bangkok 10310

Email: jdat.editor@gmail.com

Telephone: 669-7007-0341

Manuscript Preparation

1. For English article, use font of Cordia New Style size
16 in a standard A4 paper (21.2 x 29.7 cm) with
2.5 cm margin on all four sides. The manuscript

should be typewritten.
For Thai article, use font of Cordia New Style size 16

in a standard A4 paper (21.2 x 29.7 cm) with 2.5 cm

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

Numbers of page must be placed on the top right
corner.The length of article should be 10-12 pages
including the maximum of 5 figures, 5 tables and 40
references for original articles. (The numbers of

references are not limited for review article)
Measurement units such as length, height, weight,

capacity etc. should be in metric units. Temperature
should be in degree Celsius. Pressure units should
be in mmHg. The hematologic measurement and
clinical chemistry should follow International
System Units or SI.

. Standard abbreviation must be used for abbreviation

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

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

Every illustration including tables must be referred in all
ilustrations  The contents and alphabets in the illustrations
and tables must be in English. All fisures and table must
be clearly illustrated with the legend. Numbers are used
in Arabic form and limited as necessary. During the
submission process, all photos and tables must be
submitted in the separate files. Once the manuscript is
accepted, an author may be requested to resubmit the
high quality photos.

Preparation of the Research Articles

1. Title Page
The first page of the article should contain the
following information
- Category of the manuscript
- Article title
- Authors’ names and affiliated institutions
- Author’s details (name, mailing address,
E-mail, telephone and FAX number)




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

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

-Materials and Methods: indicate details of
materials and methods used in the study for readers
to be able to repeat such as chemical product
names, types of experimental animals, details of
patients including sources, sex, age etc. It must also
indicate name, type, specification, and other
information of materials for each method. For a
research report performed in human subjects,
authors should indicate that the study was
performed according to the ethical Principles for
Medical Research and Experiment involving human
subjects such as Declaration of Helsinki 2000 or has
been approved by the ethic committees of each
institute.

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

- Discussion: The topics to be discussed include
the objectives of the study, advantages and
disadvantages of materials and methods.
However, the important points to be especially
considered are the experimental results compared
directly with the concerned experimental study.

It should indicate the new discovery and/or
important issues including the conclusion from
the study. New suggestion, problems and
threats from the experiments should also be
informed in the discussion and indicate the ways

to make good use of the results.

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

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

- References include every concerned document
that the authors referred in the articles. Names of
the journals must be abbreviated according to
the journal name lists in “Index Medicus”
published annually or from the website
http://www.nlm.nih.gov

Writing the References

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

Phantumvanit P, Feagin FF, Koulourides T. Strong
and weak acids sampling for fluoride of enamel
remineralized sodium fluoride solutions. Caries Res
1977;11:56-61.

- Institutional authors

Council on Dental materials and Devices.

New AmericanDental Association Specification

No.27 for direct filling resins. J Am Dent Assoc

1977;,94:1191-4.

-No author
Cancer in south Africa [editoriall. S Afr Med J
1994:84:15.

Sample of references from books and other monographs

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

- Authors being both writer and editor
Norman lJ, Redfern SJ, editors. Mental health care
for the elderly people. New York: Churchill
Livingstone; 1996.

- Books with authors for each separate chapter




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

Sanders BJ, Henderson HZ, Avery DR. Pit and fissure
sealants; In: McDonald RE, Avery DR, editors.
Dentistry for the child and adolescent. 7" ed.
St Louis: Mosby; 2000. p. 373-83.
- Institutional authors
International Organization for Standardization.
ISO/TR 11405 Dental materials-Guidance on
testing of adhesion to tooth structure. Geneva:
ISO; 1994,
Samples of references from academic conferences
- Conference proceedings
Kimura J, Shibasaki H, editors. Recent advances
in clinical neurophysiology. Proceedings of the 10"
International Congress of EMG and Clinical
Neuro physiology; 1995 Oct 15-19; Kyoto, Japan.
Amsterdam: Elsevier; 1996.
- Conference paper
Hotz PR. Dental plaque control and caries. In: Lang
PN, Attstrom R, Loe H, editors. Proceedings of the
European Work shop on Mechanical Plaque
Control; 1998 May 9-12; Berne, Switzerland.
Chicago: Quintessence Publishing; 1998. p. 35-49.
- Documents from scientific or technical reports
Fluoride and human health. WHO Monograph;
1970. Series no.59.

Samples of reference from thesis

Muandmingsuk A. The adhesion of a composite resin
to etched enamel of young and old teeth [dissertation].
Texas: The University of Texas, Dental Branch at Houston; 1974.

Samples of reference from articles in press
Swasdison S, Apinhasmit W, Siri-upatham C,
Tungpisityoitn M, Pateepasen R, Suppipat N, et al
Chemical sterilization for barrier membranes is toxic to
human gingival fibroblasts. J Dent Assoc Thai. In press
2000. *In this case, accepted letter must be attached.

Samples of reference from these articles are only
accepted in electronic format
- Online-only Article (With doi (digital identification
object number)
Rasperini G, Acunzo R, Limiroli E. Decision making
in gingival rec ession treatment: Scientific evidence
and clinical experience. Clin Adv Periodontics
2011;1: 41-52. doi:10.1902 cap.2011.100002.
- Online only article (without doi)
Abood S. Quality improvement initiative in
nursing homes: the ANA acts in an advisory role.
Am J Nurs 2002;102(6) [cited 2002 Aug 12]

Available from: http://www.nursingworld.org/
AJN/2002/june/Wawatch.htmArticle.
- Ahead of printing
McGuire MK, Scheyer ET, Nevins M, Neiva R,
Cochran DL, Mellonig JT, et al. Living cellular
construct for increasing the width of keratinized
gingival. Results from a randomized, withinpatient,
controlled trial [published online ahead of print
March 29, 2011]. J Periodontol doi:10.1902/
jop.2011.100671.

Samples of references from patents/petty patents
Patent
Pagedas AC, inventor; Ancel Surgical R&D Inc.,
assignee. Flexible endoscopic grasping and cutting
device and positioning tool assembly. United States
patent US 20020103498. 2002 Aug 1.

Petty patent

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

Preparation of the Review articles and Case reports

Review articles and case reports should follow
the same format with separate pages for Abstract,
Introduction, Discussion, Conclusion, Acknowledgement
and References.

The Editorial and Peer Review Process

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

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

Copyright
Upon acceptance, copyright of the manuscript must
be transferred to the Dental Association of Thailand.
PDF files of the articles are available at
http: //www.jdat.org.

Color Printing (baht / 2,000 copy) : Extra charge for
addition color printing for 1-16 pages is 15,000 baht
vat included. The price is subjected to change with
prior notice.
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The Usage of Nasoform in Two Newborns with Unilateral Cleft Lip: Case Reports

wursnil vaauda', auaissal tsudeed’, nqwal vigRw’

Panarat Kodkeaw', Ubonwan Sermchaiwong?, Krit Khwanngern®
mAdrviuansuUsERyg AugTuaLNemans unInededednl damiadednl Usenelne
'Department of Prosthodontics, Faculty of Dentistry, Chiang Mai University, Chiang Mai, Thailand
“nauauriuanssy lsmeuacs Smdndesdni Ysswelne

“Dental Division, Fang Hospital, Chiang Mai, Thailand

*mhefasmaninnuss nMelvdaemans Auzunneaans uniededednl Jmiadedu Ussmelne

“Division of Plastic Surgery, Department of Surgery, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand

L4 1
UNAne
Tagusvasdvasmenuitiet fe dnauensliulewesulusnusniingesseiifinmzuinuvisdadies {lieseusn
Juamsthnumisddrewuuldauysaluazdonunds Sulduavdesuiivindeniy 4 Tu uazduldulawesufienny 12 Ju
fUreefigeadunnziinunianaulnithsiasuvauysel Sulduavdnsuivindesiy 5 fu wazdulfulevesusuiv
wauieenny 21 Ju msdnaynmewnleresuiegderliosuiciurdaudliaiuinuazayn waansiida 2 §Uam

wilgnesugnldifiesesiunazdnlasainnaunluseninanssuiumsmeveduss nMwaynfiasnssuulunthvesitiseny 15 ibou
drunilefunadnsvosnsliunlevesudugunsaldnaynneuuazndanisingn

AdAey: wlanlesy, wuy, Y1nunds, dinurdaasinanulud, gunsaldnayn, aunsaldnaynuazdumiden

Abstract

The purpose of these case reports was to introduce the usage of Nasoform in two newborns with unilateral
cleft lip. The first patient presented with unilateral incomplete cleft lip and alveolus on the left side, started using
a lip strap at age 4 days and started using Nasoform at age 12 days. The second patient presented with unilateral
complete cleft lip and cleft palate on the left side, started using a lip strap at age 5 days and started using Nasoform
together with obturator at age 21 days. Nasal molding with Nasoform was performed continuously until the date of
cleft lip-nose surgical correction. Two weeks after surgery, Nasoform was used to support and mold the structure of
the nose during wound healing process. The symmetry of the nose on the face of the patients at age of 15 months,

was partly the result of using Nasoform as pre and post surgical nasal molding device.

Keywords: Nasoform, NAM, Cleft lip, Cleft lip and cleft palate, Nasal molding device, Nasoalveolar molding device
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Figure 1 Nasal molding devices

A) Dynamic nasal remodeling device B) Forehead anchored nasal molding device

C) Nasal alar elevator D) Silicone nostril retainer E) Nasoform
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Figure 2 Unilateral incomplete cleft lip and alveolus on the left side

A) Age 1 day B) Start Nasoform at the age of 12 days C) Use Nasoform continuously for 1 month 12 days
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Figure 3 Nasoform A) The first piece (start at the age of 12 days) B) The second piece (start at the age of 1 month 24 days)
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Figure 4 Adjustment method of the prefabricated Nasoform
A) Adjust wire framework at the base of nose B) Rotational path insertion C) Shaping nostril retainers

D) Adjust the upper part of the wire framework E) Nasoform was equipped with a holder strap and adhesive tapes
F) Adding acrylic resin to the outer suface of the nostril retainer
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Figure 5 The patient at the age of 3 months
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Figure 6 The appearance of the nose

A) Immediiately after surgery B) Thirteen days after surgery C) Start Nasoform D) Use Nasoform for 13 days
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Figure 7 The appearance of the nose

A) Age 9 months (use postoperative Nasoform for 2 months 24 days)

B) Age 15 months (use Nasoform during sleep for 6 months)
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Figure 8 Unilateral complete cleft lip and cleft palate on the left side

A) Five days with feeding tube and start the lip strapping at the age of 5 days

B) Start Nasoform and obturator at the age of 21 days C) Nose and lip morphology at the age of 3 months
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Figure 9 The appearance of the nose
A) Start using Nasoform two weeks after surgery

B) Age 8 months (use postoperative Nasoform for 3 months 3 weeks)

C) Age 15 months (use nasoform during sleep for 7 months)
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Abstract

To evaluate the effects of surface treatments on the shear bond strength between acrylic denture teeth and
resin composite. Materials and methods: In this study, 50 acrylic denture teeth were divided into 5 groups, 10 for
each. For Group 1, the acrylic denture teeth were treated with Methyl methacrylate for 180 seconds. Group 2, the
acrylic denture teeth were treated with Methyl methacrylate for 180 seconds and silane. Group 3, the acrylic denture
teeth were treated with 37 % Phosphoric acid and Methyl methacrylate for 180 seconds. Group 4, the acrylic denture
teeth were treated with 37 % Phosphoric acid, Methyl methacrylate for 180 seconds and silane. And group 5, the
acrylic denture teeth were treated with air-abrasion, 37 % Phosphoric acid, Methyl methacrylate for 180 seconds
and silane. All specimens were applied with bonding agent after the surface treatments. The resin composite was
packed using a mold with a space of 3 mm in diameter and 3 mm in high. The specimens were incubated in a control
humidity and temperature for 24 hours before the testing. The shear bond strength was tested with the SHIMADZU
EZ-S Universal Testing Machine. The shear bond strength was analyzed by using One-Way ANOVA to determine
the significant differences at p-value <0.05, and multiple comparisons of shear bond strength by using Turkey’s
HSD. Failures mode was evaluated by randomly selecting 3 specimens from each group to investigated under the
scanning electron microscope. Results: The averages shear bond strength of group 1 to 5 are 6.123 + 0.828, 6.012
+ 0.893, 6.336 + 0.843, 6.173 + 0.876 and 20.901 + 0.851 MPa, respectively. Upon analysis using a One-Way ANOVA,
there were no statistical differences shown in shear bond strength when comparing between Groups 1 to 4, but they
were statistically significantly different when compared to group 5 (p<0.001). Once the specimens were evaluated
under the scanning electron microscope, all groups were categorized under the failure modes as adhesive, with
Group 5 showing the highest amount of surface roughness. Conclusion: The acrylic denture teeth that were treated
with air-abrasion, 37 % Phosphoric acid, Methyl methacrylate for 180 seconds, silane and bonding agent, respectively,
had the highest shear bond strength compared to the other groups with statistical significance. The surface roughness

created by air abrasion so increased the surface area available for bonding.

Keywords: Surface treatment, Acrylic denture teeth, Resin composite, Shear bond strength, Bonding agent
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Table 2 The mean values and standard deviations of shear bond strength of all 5 groups

N Mean (MPa) Std. Deviation Minimum (MPa) Maximum (MPa)
Group 1 10 6.123 0.828 4.734 7.248
Group 2 10 6.012 0.893 4.874 7.640
Group 3 10 6.336 0.843 4.905 7.525
Group 4 10 6.173 0.876 5.007 7.449
Group 5 10 20.901 0.851 19.785 22.795

715999 3 MSWSEUTEUITIToUR 10aDfnsH Lol (Tukey HSD) UARIAIAIIMUANG NYSIANAREUAZ T 9AIMTOIUTOAE 95 YounIT
WagLLUAURIAYeINITUTUaN NGB0 ATANTIIINGY

Table 3 Comparison with Tukey HSD test show mean different and 95% Confidence interval of surface treatment of acrylic

denture teeth of all 5 groups

95% Confidence Interval

Group
Mean Difference Std. Error Sig. Lower Bound Upper Bound
Group 1 Group 2 112 .384 .998 -979 1.203
Group 3 -213 .384 981 -1.304 878
Group 4 -.050 .384 1.000 -1.141 1.041
Group 5 -14.778* .384 .000 -15.869 -13.687
Group 2 Group 1 -112 .384 .998 -1.203 979
Group 3 -.324 .384 915 -1.415 167
Group 4 -.161 .384 993 -1.252 .930
Group 5 -14.889* .384 .000 -15.980 -13.798
Group 3 Group 1 213 .384 .981 -.878 1.304
Group 2 324 .384 915 -767 1.415
Group 4 163 .384 .993 -928 1.254
Group 5 -14.565% .384 .000 -15.656 -13.474
Group 4 Group 1 .050 .384 1.000 -1.041 1.141
Group 2 161 .384 993 -.930 1.252
Group 3 -.163 .384 .993 -1.254 928
Group 5 -14.728* .384 .000 -15.819 -13.637
Group 5 Group 1 14.778* .384 .000 13.687 15.869
Group 2 14.889* .384 .000 13.798 15.980
Group 3 14.565* .384 .000 13.474 15.656
Group 4 14.728* .384 .000 13.637 15.819

* The mean difference is significant at the 0.05 level.
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Figure 2 Shows the mode of failure of the specimens from 5 groups
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Figure 3 Shows the mode of failure of the specimens from 5 groups under scanning electron microscope 1000x
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Effect of Oral Simvastatin on Reduction of Periodontal Attachment Loss:
Observational Study
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Abstract

The objective of this study was to establish whether there is an association between doses of oral simvastatin
and a reduction of periodontal attachment loss. This study was approved by the Committee for Human Research of
Faculty of Dentistry/Faculty of Pharmacy at Mahidol University. Forty-one patients, age range of 46 to 79 years, of
whom 31 were female, were observed. They were taking an oral simvastatin which was prescribed by their physicians.
Twenty-six patients were taking 5 or 10 mg/day, and 15 patients were taking 20 or 40 mg/day. They were in supportive
periodontal treatment for 6 to 24 months. Medical history, medications and supplements, dosage and durations of

simvastatin taken, and serum lipid levels were reviewed. Simplified Oral Hygiene Index was measured. Clinical attachment
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loss was recorded and compared site by site with the records at last maintenance visit. The percentage of sites which

changes > 2 mm either reduction or increment were calculated. Two independent sample t-tests, Spearman rank

correlation, Pearson correlation, and multiple linear regression were used. P-value < 0.05 was considered significant.

The average percentage of sites with clinical attachment loss reductions = 2 mm in the group taking simvastatin doses

5 or 10 mg/day, and 20 or 40 mg/day were 11.18 + 6.65 and 10.38 + 6.91 respectively. These were not found to be

significantly different and there was no evidence of a dose-response effect. Oral hygiene was found to be related

with the reduction. The dose of oral simvastatin is not associated with a reduction of periodontal attachment loss.

Keywords: Clinical attachment loss reduction, Periodontal attachment loss reduction, Oral Simvastatin
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Abstract

This double-blind randomized control trial aimed to compare the effects of fluoride varnish with xylitol-coated

calcium and phosphate versus fluoride varnish on dental caries increment and transition among preschool children

over a period of 6 months. Participants were high caries risk children with at least one erupted tooth, aged not more

than 3 years, in Muang District of Khon Kaen. The participants were blocked randomized into two groups (n=120

each) to receive either fluoride varnish with xylitol-coated calcium and phosphate or fluoride varnish every 3 months.

Data were collected from guardians using structured questionnaire at baseline. Dental caries were examined using

modified ICDAS II. Caries increments were compared at 6 months using Mann-Whitney U test, and caries transition

using Generalized Estimating Equations. The results indicated no statistically significant difference in the mean caries

increment between the two groups (p>0.05). The transition of enamel caries lesions to the state of regression or

stable was not different between groups (p>0.05). The results showed no differences between the two types of

fluoride varnish in caries prevention among preschool children at 6-month follow-up. Further evaluation is needed

to compare their longer-term effects.

Keywords: Calcium phosphate, Primary teeth, Children, Dental caries, Fluoride varnish
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Assessed for eligibility (n=318)

Excluded (n=78)

- Allergic to Colophonium (n=4)

\ 4

- No dental caries (n=22)
- Declined to participate (n=2)

- Other reasons (n=50)

Randomized (n=240)

Allocated to intervention
Received fluoride varnish with xylitol-coated

calcium and phosphate (FV-XCaP) (n=120)

l

Received FV-XCaP (n=120)

l

Received FV-XCaP (n=117)

- Missed appointment = 3

l

Oral examination (n=120)

|

Analyzed (n=120)

JU 1 AR INTEEHIUAY YUY ELIaT 6 W

Figure 1 Flow-chart from baseline to 6 months
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15t Fluoride application &

1% oral examination

2" Fluoride application

2n Oral examination

Analyzed

Allocated to intervention

Received fluoride varnish (FV) (n=120)

l

Received FV (n=120)

l

Received FV (n=120)

[

Oral examination (n=120)

|

Analyzed (n=120)
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version 19.0 (SPSS, Chicago, IL, USA) MALAs I Adnmbe
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Table 1 Participant characteristics according to groups
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N19EaR (p>0.05) Faps19dt 1

Characteristics FY-xcaP Fv p-value
(n=120) (n=120)
Age in months (Mean + standard deviation) 333+ 7.2 328 + 7.7 0.57
Gender, n (%)
- Boy 64 (53.3%) 63 (52.5%) 0.90
- Girl 56 (46.7%) 57 (47.5%)
Parent’s education, n (%)
- Below bachelor degree 52 (43.3%) 53 (44.2%) 0.87
- Bachelor degree 47 (39.2%) 49 (40.8%)
- Above bachelor degree 21 (17.5%) 18 (15.0%)
Family income per months, n (%)
- 5,000-20,000 53 (44.2%) 51 (42.5%) 0.63
- 20,001-35,000 28 (23.3%) 36 (30.0%)
- 35,001-50,000 21 (17.5%) 16 (13.3%)
- More than 50,000 18 (15.0%) 17 (14.2%)
Use of bottled milk, n (%)
- No 38 (31.7%) 43 (35.8%) 0.59
- Yes 82 (68.3%) 77 (64.2%)
Drink milk or snack before bedtime, n (%)
- No 17 (14.2%) 21 (17.5%) 0.77

- Drink and clean teeth before sleeping

- Drink and do not clean teeth before sleeping

49 (40.8%)
54 (45.0%)

46 (38.3%)
53 (44.2%)
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A9 1 anvalzanvareIaIalnTmIunNgy (se)

Table 1 Farticipant characteristics according to groups (cont.)

Characteristics Fy-xcaP i p-value
(n=120) (n=120)
Person who brush the child’s teeth, n (%)
- Child 18 (15.0%) 13 (10.8%) 0.52
- Caregiver 32 (26.7%) 38 (31.7%)
- Both 70 (58.3%) 69 (57.5%)
Frequency of toothbrushing, n (%)
- 1time/day 27 (22.5%) 37 (30.8%) 0.35
- 2times/day 84 (70.0%) 75 (62.5%)
- 3times/day 9 (7.5%) 8 (6.7%)
Plaque index (Mean + standard deviation) 1.2+08 1.3+0.7 0.22

FV-XCaP = Fluoride varnish with xylitol-coated calcium and phosphate; FV = Fluoride varnish

dongeslsiituiaosionn 3 ey uasinmu
HANTIN® 6 1ieu LagyinsiuSeulisuteyailuysening
2 ngu o flunAnidudsionu (decayed tooth, dt) AaszUY
ICDAS 5%ie 2wz 3 (d__b) wazsvia 289 6 (d_ b fluy nougn
Andudsanu lnefinilunsiia 2 89 6 (decayed, missing,
filled tooth, d_ mft) flusAnidusiusieny sia 2 uaz 3(d, s)

s 4896 (d_s)sa 5 uaz 6(d,s)sia 26 (d_s)uae
fluy new gaRnduiusenulneAnilunsa 2 §a 6 (decayed,
missing, filled surface, d, mfs) MEMIVAdeUaTRMILE Ty
nuN %aagaﬁwgﬁy’ﬂaaaﬂajuﬁmmLmﬂcshaa&mhjﬁﬁaéﬂﬁzy

N9EaR (p>0.05) Fawandlunssdi 2

M50 2 MaTgugulsyaunsalvesituy (Aade + anadeavuansgnd) sewinngungeslsdasidysunuledneaindovupaidesmoaing

uasngungeslsdiluiisveeiSudu uasfAngunaiszez1a) 6 iAoy

Table 2 Comparison of caries experience (mean + standard deviation) between FV-XCaP and FV groups at baseline and 6-month

follow-up
Baseline At 6 months
Caries index FV-XCaP FV l FV-XCaP FV l
-value -value
(n=120) (n=120) P (n=120) (n=120) P

d t 70+4.4 6.8 + 3.9 0.93 6.4 + 3.1 6.2+ 2.8 0.74
d t 93+ 62 9.2 55 0.92 91+52 8.9 + 4.6 0.99
d, mft 9.4+ 62 9.3 +55 0.91 92+52 9.1+ 4.6 0.79
d s 8.8+59 8.5+ 5.1 1.00 81+42 79+39 0.64
d, s 53+9.0 4.8 +9.1 0.75 6.2+ 105 58+ 10.6 0.59
d s 52+ 89 4.7+90 0.81 6.2+ 105 5.8+ 10.6 0.60
s 14.1+ 125 133 + 11.4 0.97 144+ 128 13.7 + 123 0.90
d mfs 14.2 + 126 13.6 + 11.5 0.93 145+ 129 14.5 + 13.0 0.67

FV-XCaP = Fluoride varnish with xylitol-coated calcium and phosphate; FV = Fluoride varnish

d, t = caries (ICDAS score 2-6) tooth
st = caries (ICDAS score 2-6) surface

dHt = enamel caries (ICDAS score 2, 3) tooth

st = enamel caries (ICDAS score 2, 3) surface

d, s = dentin caries (ICDAS score 4-6) surface d, s = caries (ICDAS score 5-6) surface

nsseufigudeyaflur ML UIINYALTUAY
ivzeeian 6 Wou 587 2 Nau edeUmeatRuILE mildy
WU UUR TN uasilug neu gaTiiuTuYRIaes

nesusneseendlililbdfeyyedin (0>0.05) ez tiusesu

N4 A o =
NIDFDY PNFITNN 3
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715999 3 Tugiudu (ANRdE + FNUTENUNLINTTIN) TEUTNTEELTUAN QUAIAANIUAA 6 LAUNINNGY

Table 3 Caries increment (mean + standard deviation) between baseline and 6-month follow-up according to groups

Mean + standard deviation

Caries increment FV-XCaP FV
(n=120) (n=120) prvalue

d,.t 0.6+353 0.6 3.1 0.96

d, t 0233 03 %31 0.84

d, mft 02+33 02+3.1 0.87

d, s 0.7 £39 0.6 + 3.6 0.97

d,s 0.3:45 0447 0.81

d, mfs 0.3+ 45 0.9 + 4.6 0.36
FV-XCaP = Fluoride varnish with xylitol-coated calcium and phosphate; FV = Fluoride varnish
dz,ét = caries (ICDAS score 2-6) tooth th = enamel caries (ICDAS score 2, 3) tooth
d, s = caries (ICDAS score 2-6) surface d, s = enamel caries (ICDAS score 2, 3) surface

maSsuiisuinnuiuesituy lasuwdatud s, vigeslsiniduiisze 6 weu muaimianendumesiusd

d, suaz d_s WlawSouiiousswinaeainguiensvagey  wudi A1 d s uansaiuegislifideddgnieedin (0>0.05)
adfuuwd-Andd g wuillenuuendweddliideddagme wddnd suazd_sfisveznan 6 ieullniiuuainisudiu
40n (p>0.05) uazlsiUTouieudeyailunnouuasvaam  egelided1Ayneada (p<0.01) Mm99 4

#1519 4 1AV (ANade + FIUTEUULLINTGIN) TENINTYTUTU JUTIANAINKA 6 LHDUMINNGU

Table 4 Number of caries surfaces (mean + standard deviation) at baseline and 6 months according to groups

d s d s d s
2-3 4-6 56
Time FV-XCaP FV FV-XCaP FV FV-XCaP FV
(n=120) (n=120) (n=120) (n=120) (n=120) (n=120)
Baseline 8.8+59 85+5.1 53+9.0 48 +£9.1 52+89 4.7 +9.0
6 months 8.1+42 79+39 6.2+ 105 58+ 106 62+ 105 58+ 106
p-value 0.09 0.07 p < 0.001 p < 0.001 p < 0.001 p < 0.001

FV-XCaP = Fluoride varnish with xylitol-coated calcium and phosphate; FV = Fluoride varnish
d, s = enamel caries (ICDAS score 2-3) surface d, s = dentin caries (ICDAS score 4-6) surface

d, s = caries (ICDAS score 5-6) surface

mafSeuiigunsfeussiusesiuseineaeanal  3nnduauanegeliteddyvneadii [Odds ratio = 1.31,

NARINNSAANIUKAT 6 oW Wudl nauneassiilentd  95% Cl(0.80, 2.14)] Aduandlum1sei 5
n1sanas MsensAevesseAuiluntuAdouiuliunneng

AN 5 NISIUAEUTZAUITOTURTITZAURINUIINTZILITUAN UIAANIUND 6 LADUNINNGY

Table 5 Transition of dental caries at tooth surface level from baseline to 6 months according to groups

. . FV-XCaP FV Odds ratio*
Type of caries Transition . p-value
(n=120) (n=120) (95% Confidence interval)
Enamel caries Stable 644 (60.7%) 604 (59.4%) 1.31 0.28
Regression 337 (31.8%) 314 (30.9%) (0.80, 2.14)
Progression 80 (7.5%) 98 (9.6%)

FV-XCaP = Fluoride varnish with xylitol-coated calcium and phosphate; FV = Fluoride varnish
* The odds of caries lesion transition to the state of regression or stable in the FV-XCaP group compared to the FV group
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Abstract

This study aimed to evaluate the association between maxillary incisor tooth dimensions and gingival
phenotype in Thai young adults. Two calibrated examiners examined 400 maxillary incisors from 100 subjects. The
gingival phenotype was assessed by transparency probing and visual assessment. Clinical parameters, tooth shape,
crown width, crown length, and papilla height were measured. Tooth dimensions were analyzed between tooth
shapes. Comparison of tooth dimensions between gingival phenotypes was performed by statistical analysis. The
results showed that ovoid, square, and triangular teeth presented with similar tooth proportion (p>0.05). However,
a significantly higher papilla height was found in triangular teeth compared with ovoid and square teeth (mean =
4.26+0.65 vs 3.69+0.74 and 3.63+0.78 mm, respectively, p<0.05). The crown length was significantly shorter and
tooth proportion was significantly higher in teeth with flat gingival contour than teeth with scalloped gingival contour.
Tooth proportion was significantly associated with thin gingival phenotype and scalloped contour gingiva. In summary,
there was no difference in tooth dimensions between the tooth shapes evaluated. Lower tooth proportion was
found in thin gingival phenotype, thick scalloped- and thin scalloped gingival contour. For clinical assessment, tooth

proportion and tooth shape are influenced by papilla height and the gingival contour.
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Introduction

Gingival phenotype is the term used for describing
gingival architecture.** The gingival phenotype is determined
by soft tissue, bone morphology, and tooth shape.” Several
other terms have been proposed to reflect these charac-
teristics, such as periodontal phenotype®’, periodontal
morphotype®, and periodontal biotype.' The gingival
phenotype/biotype can be categorized into thick and thin
phenotype depending on soft tissue thickness.” In addition,
the gingival contour is defined as the shape of the gingival
margin as flat or scalloped.”"

Identifying the gingival phenotype and tooth
dimension is often needed for esthetic risk assessment,
especially for the maxillary anterior teeth. Different gingival
morphologies respond differently to the same treatment.
A thick gingival phenotype was found to develop pocket
formation in reaction to trauma or inflammation, while
a thin gingival phenotype was more prone to react with
gingival recession.”"" Moreover, thick gingiva heals more
predictably after surgery with minimal alveolar ridge
resorption.'” Therefore, the gingival phenotype has a
critical effect on restorative treatment outcomes.

Tooth proportion was shown to highly influence

dental restoration appearance, especially in the esthetic

zone. It has been proposed that the tooth proportion or
crown width/crown length (CW/CL) ratio for the maxillary
central incisors should be between 75 % - 80 % and within
10-11 mmiin length. A lower CW/CL results in a narrower
tooth, while a higher CW/CL results in a short and square
tooth. Thus, to make an esthetically-appealing tooth,
clinicians should consider to set a minimum width of
7.5 mm for central incisors.” A previous study found
that long-narrow teeth exhibited a CW/CL = 0.56+0.04
while that of short-wide teeth was 0.88+0.06."

The gingival phenotype has been demonstrated
to correlate with gingival morphology and tooth shape.
Thick gingiva was correlated with a square (short-wide)
tooth and thin gingiva was found with tapered (long-narrow)
teeth."" Additionally, a scalloped gingival contour was
found with slender teeth.” A previous study found that
a thick gingival phenotype was correlated with square an
triangular teeth, while a thin phenotype was associated
with triangular teeth.” However, the relationship between
gingival phenotype and tooth dimensions remains un-
resolved. The aim of this study was to determine the
relationship between gingival phenotype, tooth shape,

and tooth dimensions in maxillary incisors.

Table 1 The relationship between tooth shape and clinical parameters (Mean (SD)) in the 100 subjects

Tooth Shape

Clinical Parameters (mm)

Ovoid Square Triangular
CL 9.72(0.02) 10.30 (0.41) 10.19 (0.50)
CcwW 7.40 (0.34) 7.91(0.23) 7.66 (0.52)
CW/CL 0.77 (0.03) 0.77 (0.02) 0.75 (0.02)
PH 3.70 (0.74) 3.63 (0.78) 4.26 (0.65)°

> Indicates significant association (p<0.05)

Materials and methods

The study subjects comprised 105 dental students,
20-24-years old. Sample size calculation was performed.

The inclusion criteria were subjects having all 4 maxillary

anterior teeth, good oral hygiene, good periodontal health,
normal tooth aliscnment and normal occlusion. The exclusion

criteria were a history of orthodontic treatment, periodontal
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pockets > 3 mm, or taking medications with any known
effect on the periodontal soft tissues. Oral hygiene
instructions, tooth prophylaxis, and polishing were
provided to all subjects.

The study protocol was approved by the In-
stitutional Review Board at Chulalongkorn University
(Study ID: 3200502#45/2013) and was conducted in full
accordance with the World Medical Association Declaration
of Helsinki of 1975, as revised in 2013. All subjects provided
inform consent to participate in the present study.

The subjects’ clinical parameters were recorded
by two calibrated clinicians (K.K. and P.S.). A periodontal
probe (CPU 15 UNC, Hu-Friedy, Chicago, IL, USA) was used
to measure probing depth (PD), gingival recession (RE)
and papilla height (PH) of the maxillary central incisors to
the nearest 0.5 mm, as described in the previous study."*
Pearson’s correlation coefficient of the inter- and intra-
examiner reliability was 0.666-1.000 (p<0.01) and the
corresponding kappa statistic was 0.767-1.000 (p<0.01).

Figure 1 Measurement of crown width (CW) and crown length (CL)

Visual inspection was performed to determine
tooth shape (TS) based on 3 categories."” Square shape
was defined as a tooth with parallel interproximal lines.
Triangular shape was defined as a tooth with interproximal

lines that flared from the gingival margin to the incisal edge.

The gingival phenotype was assessed using 2
methods. Transparency probing was based on the trans-
parency of the periodontal probe through the gingival
margin while probing the sulcus at the mid-facial aspect of
the 4 incisors. If the outline of the underlying periodontal
probe could be seen through the gingiva, it was categorized
as thin; if not, it was categorized as thick.” Visual inspection
was used to categorize the gingival contour into 3 types™:
thin-scalloped, thick-scalloped, or thick-flat gingiva. Clinical
photographs of the upper anterior teeth were also taken.

Tooth shape and tooth dimensions were evaluated.
The tooth dimensions consist of crown width (CW), crown
length (CL), and tooth proportion which is defined as the
crown width/crown length ratio (CW/CL). The CW was
measured at the border between the middle and cervical
regions. The CL was measured from the incisal edge
of the crown to the free gingival margin or CEJ. The
measurement was performed on the 4 incisors to the

nearest 0.1 mm using a caliper (Fig. 1).

Oval shape was defined as a tooth with interproximal lines
that curved towards each other incisally and cervically.
Statistical analysis

To classify our study subjects into subgroups for

data analysis, the representative data of each subject
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selected based on the most common tooth shape, gingival
phenotype, and gingival contour in their anterior teeth,
otherwise, those of their central incisor was used.

The prevalence of the gingival phenotype/contour,
tooth shape, CW, CL, CW/CL and PH was assessed using
descriptive analysis. The association between tooth
shape and other clinical parameters was analyzed using
the Chi-square test. The data were normally distributed,
thus comparison of the tooth dimensions between gingival
phenotype/contour was analyzed by independent t-Test
and ANOVA. A p-value < 0.05 was considered significant.
All analyses were performed with the SPSS software
(SPSS version 16, SPSS Inc., Chicago, IL, USA).

After considering the exclusion criteria, four hundred
maxillary incisors from 100 periodontally healthy subjects

(42 male and 58 female, mean age 22.2 + 0.84 years) were

evaluated. The prevalence of ovoid, square and triangular
teeth was 33 %, 38 %, and 29 %, respectively. Thick
gingival phenotype presented in 66 % of the subjects.
42 % of the subjects presented with thin-scalloped
gingiva, 35 % with thick-scalloped gingiva and 23 % with
thick-flat gingiva.

Upon dividing the incisors into three groups,
there was no significant difference in CL, CW, or CW/CL
between tooth shapes. We found that the ovoid and
square type made up with the similar tooth proportion
(0.77 mm), but triangular type had lower tooth proportion
(0.75 mm). However, a significant association between
tooth shape and PH was identified. Triangular teeth
presented with a significantly higher PH (mean PH = 4.26+
0.65 mm) compared with ovoid (mean PH = 3.69+
0.74 mm) and square (mean PH = 3.63+0.78 mm) teeth
(p<0.05, Table 1).

Table 2 Comparison of tooth dimensions between gingival parameters (mean (SD), n=400)

Gingival parameters

Tooth dimensions

CW (mm) CL (mm) Cw/CL
Gingival phenotype Thick 7.89 (0.33) 9.11 (0.82) 0.87 (0.08)
Thin 7.79(0.42) 9.31 (0.75) 0.84 (0.07)*
Gingival contour Thick flat 7.93(0.33) 8.70 (0.76) 0.92 (0.07)
Thick scalloped 7.86 (0.39) 9.39 (0.74)** 0.84 (0.07)**
Thin scalloped 7.74.(0.42) 9.42 (0.70)%** 0.83 (0.06)***

*Indicates a significant difference between thick & thin gingival phenotypes (p<0.05)

**Indicates a significant difference between thick flat & thick scalloped gingiva (p<0.05)

***Indicates a significant difference between thick flat & thin scalloped gingiva (p<0.05)

The tooth dimensions were compared between
different gingival parameters (Table 2). The results in-
dicated that teeth with a thick phenotype tended to
demonstrate a significant higher CW/CL compared with
those with a thin phenotype (0.87+0.08 vs 0.84+0.07). In
teeth with a flat gingival contour, the CL was significantly
shorter and CW/CL was significantly higher compared
with the teeth with scalloped gingival contour (p<0.05).

Discussion

To achieve patient’s satisfaction, information about
the standard of tooth shape and gingival characteristics
should be considered for esthetic outcomes. Thus, an under-
standing of intraoral structures, such as natural teeth and
dentition, as well as gingiva and mucosa, is necessary. This
study analyzed the tooth dimension and gingival phenotype
in Thai young adults to determine useful standard criteria

for dental treatment.
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This study analyzed tooth dimension and gingival
phenotype in maxillary incisors. Gingival contour has
been shown to correlate with tooth shape. A relationship
between gingival phenotype and tooth shape was shown in
multiple studies, including our previous investigation.*™!"'*!*!'
Thick gingiva was associated with a square (short-wide)
tooth shape and thin gingiva was found with a tapered
(long-narrow) tooth shape. In our study, tooth shape was
classified into 3 types and each type was significantly
associated with a different gingival contour. A thick-flat
gingival contour was associated with square teeth, thick-
scalloped gingiva was linked to ovoid teeth, and a thin-
scalloped contour was found mostly with triangular teeth.

Tooth proportion was determined by the CW/
CL ratio."”"® Many studies classified anterior tooth shape
using the ratio of CW to CL or tooth proportion.'** Our
finding demonstrated that similar tooth proportion was
presented in ovoid and square type. This corresponded
to another study that reported that triangular tooth had
the lowest tooth proportion.”” It has been suggested that
this ratio of values could act as a stable reference and act
as a tool to justify proper tooth proportion.”' However,
some study reported that the width/length ratio of the
clinical crown showed little difference based on gender
and subject height.”"

It has been demonstrated that slender teeth
commonly have a thin gingival phenotype.® An average
CW/CL of 0.80 was found in subjects with a thin phenotype
compared with CW/CL of 0.87 for subjects with a thick
phenotype.' The similar trend was demonstrated in this
study that lower CW/CL presented in teeth with thin
phenotype comparing to thick phenotype. The result
supported the previous study which found the relationship
between CW/CL and the probe visibility that determined
thick or thin gingival biotype.” Regardless of the gingival
phenotype, tooth with scalloped gingiva presented with
a significant lower tooth proportion. This result is similar
to previous findings where thin and thick-scalloped
gingival contours were both related to a slender tooth

form (CW/CL=0.77 and 0.79; Cluster Al; thin-scalloped

and A2; thick-scalloped).” Thus, gingival contour may
relate to tooth proportion rather than gingival phenotype
assessed by gingival thickness.

The determination of tooth shape can be sub-
jective. The result of correlation analysis between tooth
dimension and gingival phenotype in this study signifies
that a smaller CW/CL ratio is correlated with a greater
PH. This is in agreement with the previous study which
indicated that tooth shape was correlated with the
extent of the keratinized mucosa, the gingival thickness
and the papilla height."” Thus, teeth with scalloped gingival
phenotype can appear more slender regardless of gingival
thickness. In other words, triangular/ tapered teeth are
correlated with scallop contour gingiva, while square
teeth are correlated with flat contour gingiva.

Assessment of gingival biotype by visual assessment
is simple and non-invasive. However, there are several
limitations. It has been shown that simple visual inspection
is not effective for identifying gingival biotype.”* Regardless
of clinicians’ experience, the gingival biotype was correctly
identified by visual inspection in only half of the cases,
comparing to the cluster analysis.”** The thick-scalloped
biotype was accurately identified, while the thin-scallope
biotype was the most misclassified.”* This is crucial
because a patient with the thin-scalloped biotype is
considered high-esthetic risk. Additionally, the poor intra-
examiner reliability of this method was demonstrated.”
Identifying gingival biotype as thick or thin using the
transparency probing method was shown to be more
accurate than visual assessment when comparing to the
direct measurement.”” Thus, the transparency probing
should be use to classify the thick/thin gingival biotype.
The method of gingival biotype assessment has been
discussed in our previous study."*

The association between CW/CL and gender was
not evaluated in this analysis. However, our previous
study showed no significant association between tooth
shape and gender." In this study, there was similar CW/
CL between tooth shape. Therefore, it was implied that

the CW/CL was similar between male and female, which
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supported the other investigation.” The subjects of this
study limited to young adults with healthy periodontium
and no history of orthodontic treatment. Tooth position
may affect the characteristics of gingival phenotype.
Additionally, gingival recession tends to occur over time
with aging or from periodontal diseases. Further longitudinal
studies should be performed to determine tooth dimensions
and other related gingival parameter according to age.

Because both gingival- and tooth-based factors
determine the esthetic appearance of a tooth, a proper
evaluation of the appearance of the tooth and gingiva
is important for treatment planning to achieve the best
esthetic outcomes.® For esthetic assessment, tooth shape
and tooth dimension should be analyzed. Transparency
probing along with visual inspection method should be
used to evaluate characteristics of the gingival phenotype.
Within the limitation of this study, tooth proportion is
suggested to be 0.84 to achieve tooth appearance with

scalloped gingiva.

Conclusions

Ovoid and square type made up with the
similar tooth proportion, while triangular type tends to
have lower tooth proportion. Triangular/ tapered teeth
are correlated with scalloped gingival contour, while
square teeth are correlated with flat gingival contour.
Tooth proportion is associated with PH and the gingival
contour rather than the gingival thickness. Evaluation
of the tooth dimension and gingival phenotype will be

beneficial for esthetic risk assessment.
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Comparison of Retention between Two Implant Attachment Systems after

Fatigue Test
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Abstract

The aim of this study was to compare retention after mechanical fatigue test 5,400 cycles between two
implant attachment systems, the Locator® and the Locator R-Tx®. Ten samples of each system were investigated
for the retentive forces. The retentive forces before fatigue test and subsequently after 900, 1,800, 3,600, and 5,400
cycles simulated 3-year functional life were recorded. Instron universal testing machine was a measurement with a
crosshead speed of 5 cm per minute and 3 mm vertical range (0.14 Hz frequency). Descriptive statistics was represented
as means and standard deviations. The retentive forces of both systems across each cycle of the whole fatigue
test were compared by independent t-test (OL = 0.05). Both systems resulted in decreased retentive forces in the
overall fatigue test. The retentive force of the Locator R-Tx® exhibited from baseline to 5,400 cycles with 19.24 +
1.12 N to 10.70 + 1.75 N accordingly, and the Locator® exhibited from 19.95 + 0.78 N to 11.65 + 0.94 N. Although,
the retentive forces of the Locator® in each cycle were higher than the Locator R-Tx® through the whole fatigue
test, both systems were not statistically significant different (P<0.05) in each cycle. In conclusion, retention of the
Locator R-Tx® and the Locator® was not significantly different both initial retention and final retention within 5,400
cycles fatigue test representing 3-year functional life. The Locator R-Tx® was an innovation to replace the Locator®,
and it had improved geometry and design. This study supported that the Locator R-Tx® could provide retention

similar to the Locator® which was a standard and popular implant attachment in the world’s market.
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Introduction

In the 20" century, dental implants became
an aided dental device in enhancement of denture
retention and stability. Implant-supported overdenture
allowed more effective chewing, less physical pain and less
psychological discomfort compared with conventional
complete dentures. An overwhelming number of studies
assessing patients’ quality of life showed that the implant
overdenture was more desirable than the complete
denture."” These studies supported McGill Consensus
2002 which stated that conventional complete denture
should no longer be the first-line treatment of choice for
edentulous mandible, instead a two-implant mandibular
overdenture should be recommended.’

Retentive components played an important
role in implant-supported overdentures, and they were
referred to as an implant attachment. The attachment
was ordinarily classified into splinted and unsplinted
groups. The splinted group (high-profile attachment)
used a rigid connecting bar and a retentive clip when
interocclusal space for overdenture was enough, whereas
the unsplinted group used a solitary stud (patrix and matrix)
such as balls, caps, magnets. The splinted group was
indicated to correct implant divergences. The splinted
group has more retention and stability, while the unsplinted
group (low-profile attachment) was commonly advocated
for cases with limited restorative space. The unsplinted
group was more popular because of ease of cleaning,
technical simplicity and cost effectiveness. A cap attachment
was the most common clinical use, especially the Locator®
Legacy was a popular brand of implant attachment
system.”® There were many laboratory tests and clinical
studies”® on the performance of The Locator®.

However, the Locator R-Tx® (Zest Anchors, USA)
was launched in 2018 as a novel attachment system.
It would be replaced by the Locator® Legacy. It was
claimed by the manufacturer to exhibit dual engagement
on the external surface of the attachment, potentially

improving overdenture retention. Furthermore, it was

promoted as a new DuraTec Titanium Carbon Nitride
Coating that is 32 % harder and had a 26 % greater wear
resistance and a 64 % reduction in roughness. The Locator
R-Tx® was designed with a dual retentive surface and a
narrower coronal geometry that allowed for an increase
in pivoting capabilities of metal housing and allowed
up to 60 degrees diversion between two implants. This
was a great improvement over the Locator® Legacy
that allowed up to 40 degrees diversion between the
implants when extended range inserts were used. The
pivoting capability also helped reduce damages to the
nylon inserts when the implants were misaligned. With
the original Locator®, clinicians were often faced with
food debris being lodged in the tripod on top of the
attachment, causing patients to complain about lack
of retention and lack of ability to seat their dentures in
place. Replacement of the tripod or drive mechanism with
a small cavity of hex drive permitted simplified placement
of the attachment and minimized an accumulation of
food in the recess of the top. The industry standard hex
drive mechanism allowed treating dentists to use most
brands of 0.050 inches screwdriver that they had in
offices. The housing was redesigned and subjected to
pink anodization to reduce the chance of grey color of
the housing showing through the acrylic denture base.
Flat grooves were added on the cameo surface of the
housing to resist vertical and rotational movements of
the housing in the dentures after they picked up.’
Retention is one of the most important require-
ments of implant attachments. Maximum tensile load
(peak load dislodgement) had been created in laboratories
to search for retentive forces. Besides, many types of fatigue
tests had been simulated to demonstrate the functional
life of the attachments over a long-term period. Mechanical
cyclic fatigue test was the most commmon fatigue test to
simulate the wear of the attachments. The number of
1,080 - 15,000 cycles were determined approximately 3

- 10 years of use based on an average of 3 - 5 insertions and
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removals per day. Retention of high-profile attachments
(bar and clip), magnetic attachment, old-style stud
attachment, and the Locator® showed various values
depending on the attachment characteristic and the
laboratory design.'*” However, there was no report of
the performance of the Locator R-Tx® both in vivo and
in vitro. To our knowledge there was no study of single
implants which compared the differences between the
Locator® and the Locator R-Tx® before and after long-term
fatigue tests. Therefore, the authors would like to compare
retentive forces of these attachments in vitro after 5,400
cycles representing a three-year functional life. The purpose
of this study was to evaluate the retention of the Locator
R-Tx® after mechanical fatigue test 5,400 cycles compared
to the retention of the Locator®. The null hypothesis was
that the retentive forces after the mechanical fatigue
test 5,400 cycles of two implant attachment systems

are equal.

Materials and methods

In this study, there were two attachment systems
in the test; the Locator® and the Locator R-Tx® (Gingival
height = 3 mm, Zest anchors, USA) (Fig. 1, 2). Ten samples
of each system were measured for the maximum retentive
force and compared between the initial values and after
the fatigue test. The pink nylon represented the medium

retention of both systems (Table 1).

Figure 1 Illustration of attachments (Left) Locator® (Right)

Locator R-Tx®

Figure 2 Components of attachments (Left) Locator® (Right)

Locator R-Tx®

Table 1 Characteristics of implant attachment systems evaluated in this study

Locator® Locator R-Tx®
Number 10 10
Manufacturer Zest Anchors, USA Zest Anchors, USA
Nylon insert Pink medium retention with core and ring (10.15 N) Pink medium retention with dual step (not
available retentive value)
Housing Stainless steel Stainless steel
Coating TiNi TiCNi (Duratec)
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Each sample was composed of two parts: the
lower part (Implant replica and metal attachment
attached) and the upper part (Metal housing and nylon
insert). Forty 22-mm diameter cylindrical plastic pipes
with a height of 25 mm were made. Two pipes were used
for the lower part fabrication containing two implant
replicas (Regular Platform, NobelReplace Conical Connection,
Nobel Biocare, Switzerland). Twenty pipes were used for
the upper part fabrication (Ten pipes for Locator® and ten
pipes for Locator R-Tx®)

For the lower part fabrication, an implant replica
was held on the surveyor and axially embedded into
self-cured acrylic resin (Unifast TRAD, pink, GC, Japan) in
the pipe. Then, the Locator® and the Locator R-Tx® were
mounted in each implant replica following the manu-
facturer’s instructions. The metal housing with black nylon
and block-out spacer were inserted to the attachments.

For the upper part fabrication, the pipe was
filled up with self-cured acrylic resin. The center of the
resin was marked and removed by the 8-mm round
carbide bur. The pipe’s hole was filled with self-cured
acrylic resin using a direct technique following the
manufacturer’s instructions. The nylon insert of each
system was changed from black nylon to pink nylon

following the manufacturer’s instructions. (Fig. 3)

Figure 3 Diagram of assembly used to test (Left) Locator® (Right)

Locator R-Tx®

Twenty samples, ten from each system, were
evaluated. Initial retention and the subsequence after
900 cycles, 1,800 cycles, 3,600 cycles, and up to 5,400

cycles were recorded. It was claimed that 5,400 insertion

and removal cycles simulated three years of in wearing
dentures based on an average of five insertions and
removals per day.”'

After fabrication, the samples were placed in
the Instron universal testing machine (1000, INSTRON
Instruments, England) for maximum retentive load testing
using a crosshead speed of 5 cm per minute and 3 mm
vertical range (0.14 Hz) in air room condition (Fig. 4). The
speed was set approximately an in vivo snap removal and
the majority of previous studies.*'"**** Each sample was
tested three times and averaged, allowing the calculation
of a mean and a standard deviation, to record initial
baseline retentive values, which were reported on
the graph and table with loads in newton (N) with the

L®

software (Instron Bluehill® Universal Software). (Fig. 5)

Figure 4 Samples and Instron Universal Testing Machine (e1000,
England)

For the fatigue test, the samples were cycled
up and down in the same machine and same conditions
with the fatigue software (Cyclic Waveform Generator,
Instron WaveMatrix™). (Fig. 6) At 900 cycles, 1,800 cycles,
3,600 cycles, and 5,400 cycles, the software was changed
to record three times and averaged to correct the position

of the samples.
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Descriptive statistics was determined as means
and standard deviations for maximum retentive forces
and percentage reductions. Maximum retentive forces and
percentage reductions of each system were compared
at baseline, 900 cycles, 1,800 cycles, 3,600 cycles, and
5,400 cycles by independent t-test. The level of statistical
significance was set at p<0.05 with the statistical software

(SPSS Statistic 17.0).

The descriptive statistics of changing retentive
forces between Locator® and Locator R-Tx® over cycle
sequences were described as means and standard
deviations in Table 2. Both systems underwent the overall
continuous decrease in retentive forces during the fatigue
test. With the Locator® system, the mean retention fell

from 19.95 + 0.78 N at the baseline to 11.65 + 0.94 N at
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5,400 cycles (representing three years of functional life).
With the Locator R-Tx® system, the retention fell from
19.24 + 1.12 N to 10.70 + 1.75 N. Although for each cycle,
it was found that the retentive forces of the Locator®
were higher than the Locator R-Tx® throughout the whole

fatigue test, both systems were not statistically significantly

different (P<0.05) in each cycle. The box plot showed the
distribution of retention forces obtained by two systems
(Fig. 7). Additionally, the data distribution of the Locator
R-Tx® was noticed more than the Locator®throughout the

whole fatigue test.

Table 2 The descriptive statistics showed mean, standard deviation and percentage reduction of Locator® and Locator R-Tx® all

fatigue cycles

Locator®

Locator R-Tx®

Retentive force (N)

Percentage reduction (%)

Retentive force (N) Percentage reduction (%)

Cycle Mean SD Mean SD
0 19.95 0.78 0.00 19.24 1.12 0.00
900 18.54 0.68 7.08 17.79 1.35 7.56
1,800 14.34 1.08 28.20 13.48 1.63 30.08
3,600 13.60 1.04 31.90 12.58 1.45 34.68
5,400 11.65 0.94 41.70 10.70 1.75 44.62

Although each system increased in percentage
reduction of retentive forces across the whole fatigue
test, both systems were compared and found to have no
statistically significant differences within the same cycle
throughout the whole fatigue test (P<0.05). The percentage

reduction of both systems was found markedly at about

30 % of the beginning force between 900 and 1,800 cycles
(representing ¥2 - 1 year functional life). After 5,400 cycles,
both systems dropped to about 50 % of the beginning force.
The box plot showed the distribution of the percentage
reduction obtained by both systems (Fig. 8).
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Figure 7 The box plot showed retentive force of Locator® and Locator R-Tx® all fatigue cycles.
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Discussion

The null hypothesis of this experiment was
acceptable because the retentive forces after simulated
wear in three years of two attachment systems were not
statistically significantly different. In the same way, prior
to the fatigue test, both systems with the pink retentive
inserts were not statistically significantly different to the
retentive forces.

Retention of the Locator® from the manufacturer
evidently revealed the retentive values of all retentive
levels: blue (6.66 N), pink (10.15 N) and white (22.20 N).
Many studies have sought to explore the retention of
different tools and methods. In a previous laboratory
study, three retentive levels of a single Locator® were
investigated and achieved three significantly different
retentive values. All colour-coded Locator® were ten
consecutive cycles in vertical pull out to evaluate the
initial retention, and they were determined to have a
10-second interval in each cycle due to the elastic
recovery of the nylon inserts. However, each retentive
level was reported to be lower than the manufacturer:
blue (3.83 N), pink (9.40 N) and white (12.39 N). The

retention of the blue and the white Locator® was
significantly lower than the manufacturer, but the
pink Locator® was slightly lower than manufacturer.
Nonetheless, different levels of retention matched the
manufacturer’s recommendation by selecting different
retentive levels dependent upon patient needs. Each
retentive level was observed with the dimensional
misfit between the slightly oversized male part and the
smaller diameter inner ring of the female abutment.
Therefore, the different retentive levels were observed
to be attributed to slight incremental differences in
dimensions of the male parts.” However, some studies
sectioned the retentive component to measure the
nylon size of stud attachments affecting the retention.
There was controversy that the nylon size was not only
the main part of retention, but hardness and elasticity
of the nylon inserts also might be another factor of
retention.'’””* Additionally, another study evaluated the
retention of all colour-coded Locator®. The authors put
up slightly faster crosshead speed than other studies

(6.4 cm/min), and they set up the test under controlled
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conditions of 37°C, pH 7, and artificial saliva. They
found that the initial retentive values of the Locator®
were arranged subsequently by the colour-coded
levels: blue (9.03 N), pink (9.42 N) and white (11.33 N).
Although the retention of the pink Locator® was close
to the manufacturer, the retention of the blue and the
white Locator® was different. The retention of the blue
Locator® was higher than the manufacturer and similar
to the pink Locator®. Meanwhile, the white Locator®was
greatly lower than the manufacturer.” In other studies,
the authors picked up the pink Locator® as a reference
for the Locator® system. The initial retention of the pink
Locator®(10.58 N)in 10 cycles in vertical pull out closely
resembled the manufacturer. Besides, further studies
by the same authors revealed the initial retention of all
colour-coded Locator®. They developed tools and methods
to continuously pull out using a spring jig (shock-absorbing
spring) under simulated oral conditions. The Locator® was
tested in a controlled 37°C demineralised water. The
initial retention of the pink Locator® was approximately
8.88 — 15.20 N, and it showed standard deviation variations
in three studies (SD = 0.1-9.4 N). Although the initial
retention of the blue Locator® (16.50 N) was greatly higher
than the manufacturer, the white Locator® (16.61 N)
was greatly lower than the manufacturer. In summary,
the initial retention of all colour-coded Locator® was

15-17

not significantly different.” " A further study measured
the initial retention of the blue Locator®. The retention
of the blue Locator® (15.36 N) in 10 cycles of vertical
pulls out was higher than the manufacturer.”* However,
another study used a large sample size (n = 10) to evaluate
the retention of the pink Locator®, which was found to
be higher than the manufacturer (17.02 N)."

From the literature review for the initial retention
of a single Locator®, there were different numbers of first
period for initial retention, ranging from 3 — 15 consecutive
cycles. Furthermore, there were different initial retentive
values dependent upon different tools and methods,
ranging from approximately 3 — 17 N.'"?°*% Although

most of the initial retentions of all colour-coded Locator®

were arranged correspondingly to same retentive levels
as the manufacturer’s level, the initial retentions of each
level were not significantly different. The pink Locator®
showed retentive value close to the manufacturer, and it
was a more reliable retention than the other colours.
However, in this study, the initial retention of the pink
Locator® (19.95 N) was higher than the manufacturer and
all previous studies.

For the Locator R-Tx®, the manufacturer did
not clearly state the retentive forces. These are only
revealed for the retentive levels, for example, a light
level in the blue retentive insert and a medium level
in the pink retentive insert. It was therefore difficult to
compare with the manufacturer’s reference. However, in
a previous study of the pink Locator R-Tx®, the authors
examined the initial retentive values of two parallel
implants with the pink Locator R-Tx® (20.10 N), and the
retentive value was close to the two pink Locator® of
the manufacturer (20.30 N). Although the retentive
value from the previous study was slightly higher than
the initial retention in this study (19.24 N), the retentive
values of both studies were not significantly different.”’
Therefore, the initial retention could not completely
conclude which has better retention between the Locator®
and the Locator R-Tx®. Yet we could assume that both
single and two implants with the Locator R-Tx® were
not different in initial retention. The Locator R-Tx*—a
novel implant attachment—could positively replace the
Locator® to satisfy the patients’ first impression when
wearing overdentures.

Initial retention of implant attachments was
important for initial impressions when a patient used
implant-supported overdentures, but retention after
functional use was also significant. The mechanical
fatigue test simulated functional use under oral conditions,
especially pull in and out tests which represented insertion
and removal of overdentures. After the fatigue test, most
studies had discussed both remaining retentive values
and percentage reduction. Percentage reduction preferred

to compare each attachment since it was calculated
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individually from initial retention to final retention. In
addition, the number of cycles determined the degree
of mechanical fatigue test. Many Locator® fatigue studies
described both short and long cycles,ranging from
540 - 15,000 cycles. These cycles were determined at
approximately 1/2 - 10 years of use based on an average
of 3- 5 insertions and removals per day."**’In a previous
study, the authors evaluated fatigue test of a single
Locator® at 5,400 cycles, showing the final retention of
all colour-coded Locator®: blue (10.11 N), pink (8.82 N)
and white (9.30 N). These did not correspond to retentive
levels of the manufacturer. Although the pink and the
white Locator® changed normally through wear and were
foundto have a 6 % and 18 % reduction, the blue Locator®
increased to 12 % of initial retention. The author claimed
abnormal deformation of blue nylon resilience. The pink
Locator® was reported to have 8.82 N of remaining retention
and a 6.4 % reduction, which was a lower retention and
percentage reduction than this study (11.65 N, 42 % of
reduction). It was assumed that a faster crosshead speed
(6.36 crn/min), electrical fatigue machine, and continuously
analysing software affected the results.'® Another study
exhibited retention loss of all colour-coded single Locator®
after cyclic fatigue test, and the remaining retention after
15,000 cycles was: blue (6.24 N), pink (11.95) and white
(10.28 N). They were not relative to the retentive levels
of the manufacturer. Although the number of cycles was
3 times the number used in this study, the remaining
retention of the pink Locator® was approximately close
to this study (11.65 N). Yet the number of cycles (5,400
cycles) compared to the remaining retention (8.85 N)
was lower than this study (11.65 N). This could be due
to the shock-absorbing spring used in the study to absorb
impaction of the retentive component. The percentage
reduction changed ranging from 21 - 62 % at 15,000
cycles. The blue Locator® showed the greatest loss at
62 % of reduction. The pink Locator® was the lowest at
21 % of reduction, and it was lower than 42 % of reduction
found in this study. Meanwhile, when comparing the

number of cycles at 5,400 cycles, both studies were approxi-

mately close to 42 % of reduction."” Nevertheless, another
study investigated the fatigue of a single pink Locator® at
14,600 cycles. They found that the remaining retention
was 8.47 N, which was lower than the previous study
(11.95 N). Moreover, the percentage reduction reached
out to 50 % of reduction, which was greatly higher than
the previous study. This might be affected by wear in
dry conditions. Although when comparing the number
of cycles at 5,000 cycles, the remaining retention of the
study (11.51 N) was very close to this study at 5,400 cycles
(11.65 N), percentage reduction (32 % of reduction) was
lower than this study at 5,400 cycles (42 % reduction).™

To summarise, the tools and methods—especially
the number of cycles—affected the remaining retention
and percentage reduction after the fatigue test. The
remaining retention was not in accordance with the
retentive manufacturer’s levels due to non-pattern of wear.
Although it could not definitively determine the remaining
retentive value and percentage reduction after a fatigue
cycle, most studies showed that the tendency of retention
after fatigue test was a decrease of at least 20 % of
reduction. However, at 5,400 cycles representing three-
year function life, we found that the remaining retention
of a single pink Locator® is about 8 — 12 N, and the per-
centage reduction was approximately 30 — 40 % of reduction.

Only one study from the literature conducted
a fatigue test for the Locator R-Tx®. Two implants with
pink Locator R-Tx® were fatigued within 1,440 cycles,
representing a one-year functional life. The remaining
retention at 1,440 cycles (14.00 N) was slightly higher
than this study (13.48 N) which evaluated only a single
pink Locator R-Tx® at 1,800 cycles representing a one-year
functional life. Conversely, the percentage reduction of
both studies was surprisingly similar to 30 % of reduction
in a one-year functional life.””

However, this study conducted a longer fatigue
test at 5,400 cycles, representing a three-year functional
life. We found that the remaining retention at only between
900 - 1,800 cycles rapidly declined at an approximate 20 %

reduction. Then, the other periods of fatigue showed a
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constant retention loss of approximately 10 % reduction
in each cycle period. Finally, the Locator R-Tx® gradually
decreased to 45 % of reduction and remained at 10.70 N
of final retention. Meanwhile, the Locator® in this study
had a gradual retentive loss through the fatigue test of
approximately 10 % of the reduction in each cycle period.
At the end of the test, the Locator® reached to 42 % of
reduction and remained within 11.65 N of final retention.
Consequently, the retention of both the Locator® and
the Locator R-Tx® after a simulated fatigue test in three
years were not significantly different. Both systems were
also similar to the characteristic of retention loss. In addition,
it could be concluded that the Locator® and the Locator
R-Tx® were promoted in initial retention, and they were
also recommended to have a durable functional life of
at least three years (< 50 % of reduction).

Although this study showed higher retentive
values of the Locator® than the Locator R-Tx® for all
periods of the test, the retention of both systems was not
statistically significantly different. The Locator®had the
core retention, which was the main part of the retention,
but the core was absent in the Locator R-Tx®. It was
reformed to a smaller hex drive of 0.050 inches to reduce
food debris inside the hole and to be compatible with
the hex driver in standard implant prosthetic kits. However,
the Locator R-Tx® was improved to be longer and narrower
in geometry and dual step attachment to replace the
core retention. We could assume that the new design
without core retention replaces the core retention of the
Locator®. In addition, the Locator R-Tx® was developed
not only for the retention, but the Duratec surface coating
was also changed to increase wear resistance. The pink
colour of the attachment and the metal housing was
more esthetic for gingiva and denture base. More flat
grooves on the cameo surface of the housing resisted
movements of the housing in the denture base. The
new geometry and design of the Locator R-Tx® could be
useful in real clinical situations.

In addition to the parallel implant attachment,

the divergent implant attachment is also found in real

clinical situations. A study showed a tendency for implant
placement by less experienced surgeons to exhibit more
implant divergence.” The Locator® was claimed to have
a compensate implant angulation to total 20 degrees in
a normal range, and 40 degrees in an extended range,
while the Locator R-Tx® had a developed geometry and
design without core retention to compensate for implant
angulation to a total of 60 degrees. Many studies com-
pensated for implant angulation. Initial retention of a
single blue Locator® was evaluated in a study with parallel,
10, 30, and 45 degrees. They found that parallel, 10, and
30 degrees were not significantly different (13 — 15 N),
but 45 degrees angulation (6.58 N) had a greatly lower
initial retention than the previous groups.” In addition,
two implants with blue Locator® at different angulations
were measured for percentage of reduction after 5,500
fatigue cycles. Parallel two implants showed 27 % of
reduction, but 10 and 20 degree angulation of two
implants were found to have over 50 % of reduction.”” A
study evaluated all colour-coded Locator® with 0 - 20
degrees of angulation. They found over 20 degrees of
angulation was higher than the initial retention by about
14 - 28 % due to greater friction in the first period, but
they showed more percentage reduction in this group after
a fatigue test, with an approximate 35 - 65 % reduction
due to greater wear deterioration.”’ Furthermore, a study
compared two pink Locator® and two Locator® R-Tx with
different implant angulations. For initial retention, 30
degrees angulation did not affect either system. Sixty
degrees of angulation showed greatly higher initial
retention of both systems, in particular Locator® increased
above 50 %. Sixty degrees angulation had a higher initial
retention than two parallel implants. For more angulations,
greater friction between retentive components was more
retention at only the first period of use. The manufacturer
claimed the Locator R-Tx® with all colour-coded inserts
can be assembled with 60 degrees of angulation because
it was compensated to implant divergently by the design
of the attachment without core retention. However, the

initial forces were considered to be unnecessarily high,
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making it difficult for the patient to seat and remove
the overdenture. Moreover, after a fatigue test of 1,440
cycles, both 30 and 60 degrees of angulation had a higher
percentage reduction (approximately 30 — 57 %), especially
the Locator® in 60 degree (57 % of reduction). The parallel
group exhibited less percentage reduction (approximately
26 — 30 %). As described, it could be claimed that the
Locator R-Tx® better compensated than the Locator®, and
it might increase the longevity of the attachment in daily
clinical use.”” In addition, some studies evaluated implant
compensation compared to 10, 20, 30, and 60 degrees
of angulation. They found that 10, 20, and 30 degrees
of angulation were not different in percentage reduction
than the parallel group, but 60 degrees of angulation had
a distinctly greater percentage reduction of over 50%.'%%%
In particular, the green extended range of the Locator®
was approved in 20 degrees angulation. It did not have a
significantly different retention to the parallel white Locator®”

In summary, it could be concluded that the
Locator® was moderately compensated to 30 degrees
angulation, especially for extended range. The locator R-Tx”
was highly compensated at more than 30 degrees of
angulation. However, we did not recommend compensating
implant angulation because it had been reported to have
more clinical complications and more implant divergence.

A variety of tools and methods had been used
in previous studies, and they directly influenced the
retentive values of the attachments. A universal testing
machine and its software were used to determine the
measurements. The Instron universal testing machine
(macromaterial testing machine) with Bluehill software
—a standard machine—was used for testing in this study.
In a previous study, the authors showed that retention
of the Locator® was similar to this study.”” However,
a micromaterial testing machine and a fatigue testing
machine were used to measure retention of the Locator®.
They were shown to have lower retentive forces than
the macromaterial testing machine since they might

measure forces more delicately in low force tests.'*!"*

In this study, implant overdentures were tested only
according to a vertical removal force direction. Although
they generally did not have a specific path of insertion
and removal in clinical situations, the vertical direction
was a standard test for retention. In addition, we observed
during the machine processing when the retentive insert
pressed down on the attachment. The range of the position
could be zero force as a calibration of force or balanced
load. This might be an inaccuracy of force before the
attachment had been calibrated to zero force. Therefore,
the balance of force and the accuracy of position should
be clearly determined for all sample tests.

The crosshead speed used in this study was 5
cm/min which was the same speed used in many previous
studies of the Locator®. This speed was easy to compare
with other studies. Some studies containing other types
of attachments used a faster speed than 5 cm/min,
which tended to have a lower attachment retention.">*®
In addition, we observed in the pilot test with slow speed
test (0.2 cm/min) that we found double peak load
dislodgement in the load and extension diagram. Although
the double peak exhibited only in the first fatigue test,
it was absent after the fatigue test. Therefore, this result
could support dual step attachments only in the first
functional use and in the mastication (slow speed test).

Some studies ensured a sufficient retentive force
for overdenture patients. In the literature review, Caldwell
et al. (1962) simulated chewing tools to evaluate food
adhesiveness. They showed that approximately 10 N
of retaining forces for normal food, and about 15-20 N
of sticky food.” Burns et al. (1995) claimed that 10 N
for ball attachment overdenture resulted in excellent
satisfaction among patients and good satisfaction with
about 5 N of magnetic attachment overdenture.”” Naert
et al. (1999) assessed retention of implant-supported
overdentures with different attachments. They measured
subjective and objective retentions by interviewing and
using a dynamometer from patients wearing the

overdentures. They found that the initial retention of
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the overdentures with different attachments ranged from
6.42 - 16.43 N. The patients then used the overdentures
for five years, and retention of the overdentures were
re-evaluated. They found that the remaining retention
of the overdentures ranged from 1.08 - 12.52 N, and the
percentage reduction of them reached out to 14 - 70 %.
Magnetic attachment showed poor retention in all functional
periods. Bar and clip attachments maintained the highest
retention at all times. Moreover, it was found that subjective
and objective retentions were weakly correlated, but the
magnetic attachment tended to have low satisfaction
from the patients’ interviews.” Setz et al. (1998) and
Rutkunas et al. (2004) compared their mechanical fatigue
experiments to previous clinical studies, concluding that
around 20 N was an acceptable retention for overdentures.'**

Although there were rarely studies to show obviously
satisfying retention, it could be concluded that 10-20 N
showed appropriate retention for overdenture patients.
Therefore, in this study, retention of a single attachment
could be satisfying for overdentures within a three-year
functional life.

Nowadays, there were more clinical studies with
acceptable results for single-implant overdentures. A
clinical study compared two-implant overdentures and
single-implant overdentures by immediate loading with a
one-year follow-up. General satisfaction, social life, chewing
ability, comfort, and fit were not significantly different
between the two groups. In radiographic examination,
marginal bone loss of the single-implant overdenture was
indicated in the success criteria.”® Prospective clinical
research of midline single-implant overdenture showed
low biological complications within a five-year follow-up.
Although the patients had high plaque accumulation
around the dental implant and attachment, a low gingival
response and marginal bone loss was exhibited.” A
randomised clinical trial comparing single- and two-implant
supported overdentures was assessed for implant survival,
patient satisfaction, and prosthetic complications within

a five-year follow-up. Although both groups were not

significantly different for effective results, denture fracture
was predominantly noticed around midline single implants.”
Relining the denture base was also found to be more
frequent in midline single implants.” Moreover, a meta-
analysis study of three trials regarding overall nylon
replacements comparing two-implant overdentures
and single-implant overdentures revealed no significant
differences as there were statistically significantly different
more nylon replacements in the two-implant overdentures
at the five-year follow-up.”

This study attempted to simulate single-implant
overdentures in a clinical situation, although it was known
that single-implant overdenture could tend to rotate in
multiple directions and risk prosthetic complications. We
believed that single-implant overdentures could be more
acceptable for those who could not afford more implants.

However, a limitation of this study was that the
retentive force demonstrated only axially vertical removal
of the attachments. The results of the in vitro study were
information only pink attachment. The study lacked saliva,
temperature, and pH control which could affect the results.
There was a multifactor for overdenture retention under
oral conditions, for example, mastication, multiple direction
of overdenture movement, and chemical degradation.
Readers should keep in mind that the results were not
concluded in all real situations. More clinical studies could
be undertaken to better support decisions to use different
attachment systems.

Within the limitations of this laboratory study,
the following could be concluded:

1. Retention of the Locator® and the Locator R-Tx”
were not significantly different for both initial retention
and final retention within 5,400 cycle fatigue tests,
representing a three-year functional life.

2. Although all the retentive values in each cycle
period of the Locator® were higher than the Locator R-Tx®,
both systems did not have significantly different retention
throughout the whole fatigue test.

3. Overdenture patients were satisfied with 10 -
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20 N of retentive force, and the single Locator® or Locator
R-Tx® demonstrated sufficient retention after a three-year
functional life for overdenture patients.

4. The Locator R-Tx*—a new implant attachment
model—would replace the Locator®. The Locator R-Tx®was
developed with geometry and materials to solve some
problems of the Locator®. This study supported that
retention of the Locator R-Tx® was not statistically different
to the Locator®, which was a well-designed attachment

and a popular attachment in the world market.
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Abstract

This study aimed to compare the efficacy of banding cement on enamel demineralization at the area
adjacent to cemented bands. This in vitro study was conducted on 60 human premolars. The teeth were smooth
polished and painted with nail varnish, except a 1 x 2 mm? window on the middle of distal surfaces. Sixty teeth were

divided into 6 groups: (1) zinc phosphate cement (ZP), (2) zinc polycarboxylate cement (ZPC), (3) conventional glass
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ionomer cement (Gl), (4) resin-modified glass ionomer cement - powder/liquid (RMGI-PL), (5) resin-modified glass

ionomer cement - paste/paste (RMGI-PP), and (6) polyacid-modified composite resin (PMCR). All specimens were

themocycled for 24 hours, and pH cycled for 21 days. The teeth were then debanded, decemented, mesiodistally

sectioned, and assessed by cross-sectional microhardness. Determinations were made at cervical points 50, 400 and

700 micron away from the band margin and beneath the bands. In all of these positions, 6 indentations were made at

depth of 10, 25, 40, 60, 80, and 100 micron from the polished enamel surface. The enamel cross-sectional micro-
hardness reductions of each cement type was found that RMGI-PP < ZPC < GI < ZP = RMGI-PL < PMCR. The multiple

comparison test of percent change cross-sectional microhardness showed that the RMGI-PP and ZPC groups were

significantly less than the RMGI-PL and PMCR groups at depths of 10 micron. There were no statistically significant

differences between the RMGI-PP, ZPC, Gl and ZP groups at 50 micron from the band margins. It is concluded that

RMGI-PP showed the most effective results in inhibiting demineralization at the area adjacent to cemented bands,

but not different effective for reducing superficial enamel demineralization surrounding bands between RMGI-PP,

ZPC, Gl, and ZP.

Keywords: Enamel demineralization, Orthodontic band cement, Cross-sectional microhardness
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Figure 1 Schematic illustration of specimen preparation sequence and representation of positions and depths of indentations
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Table 1 Components of cements
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Circle symbols indicate the depths where significant reductions in
¥ Repeated measures ANOVA (Sphericity Assumed) with Bonferroni
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Figure 2 The depths where significant reductions in cross-sectional microhardness for each distance of each cement type
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Different capital letters indicate statistically significant differences between groups
¥ One-way ANOVA with Tukey post-hoc test
% Whelch ANOVA with Games-Howell post-hoc test

B Kruskal-Wallis test with Dunn-Bonferroni post hoc test
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Figure 3 Mean and standard deviation of cross-sectional microhardness percent change regarding distance and depth (A;Depths 10

micron, B;Depths 25 micron, C;Depths 40 micron, D;Depths 60 micron, E;Depths 80 micron)
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Table 2 Mean and standard deviation of cross-sectional microhardness percent change regarding distance and depth

Cement
Depths Distances
RMGI-PP Gl ZPC zpP RMGI-PL PMCR

10 50P 3.47+8.91" 16.91+10.85" 16.02+13.30" 19.16+9.90"° 55.65+11.50° 74.93+8.07°
400" 22.78+12.22" 38.42+8.38" 35.19+12.23" 45.04+12.24° 67.34+11.06° 82.43+4.42°
700* 23.90+15.49" 46.50+12.36™ 39.23+12.68"° 58.10+10.58%° 70.98+9.48" 81.74+4.17°

25 50P -5.20+23.69" 3.87+11.88" 4.35+17.44" 13.71+10.50 23.19+16.37"° 53.45+19.92°
400P -0.98+25.91" 16.29+8.74" 9.79+12.12" 22.99+16.04" 44.90+27.71"° 76.23+7.75°
7007 0.71+17.22" 12.84+18.50" 18.33+11.05" 22.28+10.16" 44.24+19.24° 76.34+6.40°

40 507 -3.60+12.41" 3.05+11.60™ 2.08+15.71" 4.09+7.96" 1.26+15.18" 16.27+15.36°
400P 0.74+9.79" 1.90+12.24" 1.11+8.78" 4.36+11.08" 20.06+23.39" 36.19+25.28°
7007 2.73+14.35" -0.10+11.29* 7.20+14.01" 0.94+17.98" 12.65+19.04" 47.57+26.42°

60 507 1.88+12.92 1.86+10.43 0.49+8.66 1.08+10.78 1.00+16.00 7.09+13.47
400P 5.25+9.44 -3.18+8.53 4.95+8.74 3.65+12.18 3.70+17.32 11.75+22.36
700" 5.67+10.36™ -7.46+7.93" 3.20+8.81" 1.67+7.53"® 2.71+19.28" 16.38+19.55°

80 50 4.63+13.03 -5.72+9.76 -3.58+10.98 -1.43+11.64 3.33+10.77 6.17+12.90
400" 4.92+9.92 -4.69+16.08 -2.70+8.59 -1.05+11.80 -2.30+9.10 9.54+10.69
700" 5.86+7.80" -5.20+11.40" -0.81+14.09" -0.57+11.36" -4.09+13.55" 12.63+17.38°

100 50P 5.95+11.58 -2.25+9.76 2.15+13.02 1.61+14.34 0.54+13.76 -0.72+12.02
400" 1.08+8.36 -8.03+18.01 -0.67+11.05 -2.15+13.31 4.21+10.09 7.39+11.91
7007 7.05+9.48 -5.35+9.26 5.04+15.48 -0.79+13.10 -1.76+14.50 8.00+17.83

Different letters indlicate significant differences between groups
¥ One-way ANOVA with Turkey post-hoc test
% Whelch ANOVA with Games-Howell post-hoc test

B Kruskal-Wallis test with Dunn-Bonferroni post hoc test
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Abstract

The upper airway dimension can be affected by many factors including orthodontic treatment. Previous
studies showed large anterior teeth retraction decreased the length and volume of the upper airway. However, no
studies have presented the effects of the amount of anterior teeth retraction on the upper airway. This study aimed
to evaluate the effects of the amount of anterior retraction on the upper airway and hyoid position. The extraction
group included 107 adult patients diagnosed with skeletal Class | relationship and dental Class | malocclusion who
received four premolar extractions. Thirty adult patients who received non-extraction treatment were selected for
the non-extraction group. The extraction group was divided into three subgroups depending on the retraction distance
of lower incisors: E1 for small amounts, E2 for medium amounts, and E3 for large amounts of lower incisors retraction.
Lateral cephalograms before and after treatment were collected. Comparisons of the three extraction subgroups
showed differences between groups at SPP-SPPW, TB-TPPW and V-LPW. At the level of the soft palate (SPP-SPPW),
E1 was different from E2. At the level of the base of the tongue (TB-TBBW), E1 was different from E3. At the level
of the epiglottis (V-LPW), E1 was different from E2 and E3 (P<0.05). In summary, the retraction of lower incisors of

more than 3 mm might decrease velopharynx, glossopharynx and hypopharynx.
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Introduction

The goals of orthodontic treatment are to provide
harmonization and stability of occlusion, facial esthetics
and function of related muscles including the respiratory
function. The upper airway plays an important role in the
growth and development of the craniofacial and dentofacial
complex. It cooperates with surrounding structures to
perform the physiological processes of vocalization, the
digestive system and the respiratory system.'

One of the problems related to the respiratory
function is Obstructive Sleep Apnea (OSA), which is a sleep
disorder associated with arterial oxygen desaturation, sleep
disruption, severe snoring, and excessive daytime sleepiness.
This has increasingly affected the younger population and
consequently results in chronic neuropsychiatric and
cardiovascular sequelae.”

From the literature review, some orthodontic
treatment modalities may increase the risk of OSA.
Conventional orthodontic treatment with premolar
extraction followed by large distances of incisor retraction
significantly decreased the airway dimension.””However,
some studies documented no difference in airway dimen-
sional changes with less incisors retraction amounts.®’
There have been very few studies comparing the effect of
the amount of incisors retraction distance on the upper
airway dimension.

The aims of this retrospective study were to
compare the airway dimensional changes between groups
with different amounts of incisors retraction in adults with

four premolars extracted for orthodontic treatment.

Materials and methods

A purposive sampling method was used to select
107 patients who received orthodontic treatment in
the Orthodontic Clinic, Dental Hospital, Prince of Songkla
University from 521 patients who had undergone
conventional orthodontic treatment combined with four
premolar extractions (Extraction group or E group) according

to the following inclusion criteria:

1. Adults (aged 17 to 35 years old)
2. No medical problems or history of chronic infection
of the respiratory system
3. No craniofacial anomalies
4. No previous orthodontic treatment or orthognathic
surgery
5. Having a skeletal Class | relationship and dental
Class | malocclusion
6. Treated with a fixed adjusted edgewise appliance
and having four premolars extracted with subsequent
anterior teeth retraction
7. No missing teeth (except third molars)
8. Pre- and post-treatment data, and cephalometric
radiographs of adequate diagnostic quality
The extraction group was divided into three
subgroups:
The E1 group had small amounts of lower
incisors retraction 0-3 mm. (n=31)
The E2 group had a medium amount of lower
incisors retraction >3-6 mm. (n=45)
The E3 group had a large amount of lower

incisors retraction >6 mm. (n=31)

Compared with the control group, 30 patients
who underwent conventional orthodontic treatment
without premolar extraction were selected as the
non-extraction group (NE). The extraction subgroups
and the non-extraction group were compared by the
amount of incisor retraction and changes in diameter
of the upper airway dimension.

Statistical analysis

All data was analyzed by the Statistical Package
for Social Sciences (SPSS version 17, SPSS Inc., Chicago,
IL, USA) at the significance level of 0.05. Descriptive
statistics were performed to analyze demographic data.
Pre- and post-treatment variables of the non-extraction
and extraction group were compared by the Wilcoxon
test. The Kruskal-Wallis 1-way ANOVA test was performed
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to compare upper airway dimensional changes between
extraction subgroups and the non-extraction group.
Cephalometric analysis

Two lateral cephalometric radiographs for each
patient were obtained before and after treatment with

the patient standing with a natural head position. All the

films were analyzed by Dolphin Imaging 11.9°. Magnification
of radiographs were corrected. The cephalometric
landmarks and airway analysis were modified based on
the methods described previously by Lowe et al®, Chen
et al’ and Wang et al’. (Fig. 1, 2 and Table 1)

Figure 1 The cephalometric landmarks and analyses of the upper pharyngeal airway

(\

S
FH plane ﬁ

Axis of upper incisor

Figure 2 The cephalometric landmarks and analyses of the dentofacial complex and hyoid bone
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Table 1 Cephalometric Landmarks and Measurements

Variables Definition

Landmarks

Ba Lowermost point on anterior margin of foramen magnum

Ad1 Point of intersection of posterior pharyngeal wall and line PNS-Ba

SPPW Point of perpendicular line from posterior margin of soft palate to posterior pharyngeal wall

SPP Point of perpendicular line from soft palate center to posterior
margin of soft palate

U The tip of the uvula

MPW Point of perpendicular line from point U to posterior pharyngeal wall

TPPW Point of perpendicular line from posterior pharyngeal wall and TB

B Point of intersection of base of the tongue and posterior mandible

V The most posteroinferior point on the base of the tongue

LPW Point of perpendicular line from point V to posterior pharyngeal wall

3 The most anteroinferior point of the third vertebra

H The most anterosuperior point of hyoid bone

Upper airway, mm
PNS-Ad1

SPP-SPPW

U-MPW

TB-TPPW

V-LPW

VAL

Hyoid position, mm
C3H on FHp

C3H on FHperp

SH on FHp

SH on FHperp

Dentofacial measurements

SNA, degrees
SNB, degrees
ANB, degrees
FH/MP, degrees
U1/FH, degrees
L1/MP, degrees

U1-Svert, mm

L1-Svert, mm

Distance between PNS and Ad1
Distance between SPP and SPPW
Distance between U and MPW
Distance between TB and TPPW
Distance between V and LPW

Vertical airway length, distance between PNS and V

Distance between C3 and H parallel to FH plane
Distance between C3 and H perpendicular to FH plane
Distance between S and H parallel to FH plane

Distance between S and H perpendicular to FH plane

Angle between sella and point A at nasion

Angle between sella and point B at nasion

Angle between point A and B at nasion

Mandibular plane angle: FH-GoGn

Angle between the FH plane and long axis of upper incisors

Angle between the mandibular plane and long axis of lower incisors

Distance from upper incisor crown tip to constructed S vertical line perpendicular to FH plane (Svert)

Distance from lower incisor crown tip to Svert
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Dahlberg’s errors for a random radiograph were
0.32- 0.45 mm for all variables and the range of intraclass
correlation was calculated as 0.94-0.98, presenting a high
similarity of remeasurement.

The extraction group consisteded of 26 males

and 81 females, with a mean age before treatment of

Table 2 Demographic data

22.9 + 4.67 years old. The extraction group was classified
into E1, E2 and E3 subgroups and had 31, 45 and 31
samples, respectively. The non-extraction group had 11
males and 19 females with a mean age before treatment
of 21.94 + 4.18 years old. There was no significant difference

in the sexes between the groups. (Table 2)

Group NE E1l E2 E3 Total E
Male (n) 11 5 9 8 26
Female (n) 19 26 36 23 81
Total (n) 30 31 45 31 107
Age (year) 21.94 +4.18 21.19 + 3.86 2251 £ 5.02 24.27 + 4.57 22.90 +4.67

The comparison of pre-treatment parameters
between groups was shown in Table 3. The comparison
of pre- and post-treatment parameters of the extraction
and non-extraction group was shown in Table 4. In the
non-extraction group, dentofacial parameters showed a

significant decrease in the SNB angle, an increase in the

ANB angle, a retroclination of upper incisors (decreased
U1/FH angle), and a proclination of the lower incisors
(increased L1/MP angle). The upper airway dimension
showed a significant increase in U-MPW, TB-TPPW and
V-LPW distance.

Table 3 Pre-treatment parameters of the Non-extraction group and 4 Extraction subgroups

Parameter NE (n=30) E1l (n=31) E2 (n=45) E3 (n=31) P values
SNA, degrees 84.60 + 4.28 84.00 + 5.20 84.20 + 6.25 83.70 + 3.80 0.493
SNB, degrees 80.90 + 5.49 80.70 + 5.60 80.70 + 6.50 79.70 + 3.60 0.107
ANB, degrees 3.45 +2.99 2.00 + 2.80 3.10 + 1.80 4.50 + 2.20 0.723
FH/MP, degrees 2830+ 7.8 25.50 + 5.80 2570 + 3.47 27.00 + 6.60 0.056
U1/FH, degrees 121.40 + 7.10 122.80 + 8.80 125.00 + 10.95 122.00 + 10.30 0.055
L1/MP, degrees 99.05 + 8.97 99.70 + 5.20 104.00 + 10.85 105.10 + 6.70 0.007*
U1-Svert, mm 71.95 + 6.68 75.60 + 6.10 77.00 + 8.05 74.10 + 6.00 0.002*
L1-Svert, mm 68.70 + 6.13 70.20 + 5.90 73.60 = 7.99 71.50 + 6.80 0.005%
Upper airway, mm.

PNS-Ad1 25.05 + 355 25.00 + 4.00 25.60 + 4.10 25.00 + 5.20 0.777
SPP-SPPW 11.40 £ 4.30 13.20 + 4.30 12.50 + 3.05 13.20 + 2.60 0.341
U-MPW 9.27 £ 3.27 9.90 + 5.30 10.30 + 5.60 9.70 + 3.60 0.442
TB-TPPW 9.95 + 2.19 9.30 + 3.90 10.40 + 3.85 9.40 + 3.50 0.669
V-LPW 14.10 + 3.70 14.50 + 3.10 15.70 + 4.69 15.20 + 3.80 0.215
VAL 58.56 + 13.15 58.90 + 6.10 61.40 + 11.15 58.80 + 6.90 0.553
Hyoid position, mm.

C3H on FHp 580 + 1.83 8.20 + 7.30 4.40 + 5.93 6.40 + 6.00 0.790
C3H on FHperp 32.40 £ 5.12 31.00 + 6.60 32.10 £ 6.00 31.60 + 4.50 0.907
SH on FHp 95.85 + 12.30 98.10 + 11.30 97.90 + 14.45 96.70 = 9.30 0.266
SH on FHperp 13.90 + 4.41 17.80 £ 9.10 16.70 + 11.50 16.90 + 8.90 0.025%
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In the extraction group, dentofacial parameters
showed significant retroclined upper and lower incisors
(decreased at the U1-FH and L1-MP angle) and retracted
upper and lower incisors (decreased U1-Svert and L1-Svert
distances). The upper airway dimension showed significantly
decreased SPP-SPPW, U-MPW, TB-TPPW, and V-LPW diistance.
Also, the hyoid bone position was repositioned inferiorly
(increased SH on FHp).

The comparison of airway dimensional changes
between three extraction subgroups (Table 5) showed
that there were differences between the groups at the
levels of SPP-SPPW, TB-TPPW and V-LPW. In Figure 3, there

0.5

was a significant difference when comparing the lower
incisors retraction amount and the upper airway dimensional
change between the three extraction subgroups. At the
soft palate level (SPP-SPPW), the small retraction subgroup
(E1) was significantly different from the medium retraction
subgroup (E2). At the base of the tongue level (TB-TBBW),
the small retraction subgroup (E1) was significantly different
from the large retraction subgroup (E3). At the epiglottis
level (V-LPW), the small retraction subgroup (E1) was
significantly different from the medium and large retraction
subgroup (E2 and E3).

Difference between extraction subgroups

-0.5

-25
SPP-SPPW U-MPW

*

M 0-3mm

W =3-6mm
W= 8mm

* Significant at 0.05

TB-TPPW V-LPW

Figure 3 Comparison of lower incisors retraction amount and upper airway dimensional change between the 3 extraction subgroups

Table 5 Comparison of lower incisors retraction amount and upper airway dimensional change between 3 extraction subgroups

LIS RETRACTION AMOUNT 0-3 MM. >3-6 MM. > 6 MM. sig
(N=31) (N=53) (N=31)
PNS-UPW -0.5 + 1.80 -0.03+ 1.60 -0.1% 2.40 0.996
SPP-SPPW 0.7 1.0 1.3 +235 -1.5 £2.70 0.018*
U-MPW 17+18 -1.30% 235 -1.70 +1.90 0333
TB-TPPW 11+19 1.4 +£3.25 -2.30 +1.20 0.000*
V-LPW 0.1 £2.30 0.8 +1.25 -0.8 +1.40 0.006*

Kitiwiriyakul and Samruajbenjakun, 2020 249



Discussion

The samples of this study included healthy
adults with no chronic respiratory disease or sleep
disorder for the reason of controlling the upper airway
structure with normal function and physiology of the
airway. All of them were diagnosed with having a skeletal
Class | relationship and dental Class | malocclusion to
control the contributing factor of a craniofacial pattern
that related with the size of the upper airway.'*"

Cephalometric analysis of the upper airway in
this study was performed by two dimensional radiographs
at a static natural head position of the samples, which was
the conventional data for orthodontic patient evaluation
without the complicated implements. Malkoc et al.””
suggested that two-dimensional measurement of an
airway dimension from the lateral cephalogram can be
reliable and reproduced. However, it cannot investigate
dynamic function and airway volume like a 3-dimensional
image. Nevertheless, Aboudara et al® compared a three-
dimensional cone beam computed tomography (CBCT)
and a conventional cephalometric radiograph, where
they found a significant positive relationship between
the upper airway size in width and volume.

The objectives of most studies were to compare
the results after orthodontic treatment between the
non-extraction and extraction group in a skeletal and
dental Class | relationship.” There have been very few
studies focusing on any changes of incisors positions and
how they affect the upper airway. So, this study focused
on comparing the amount of change of retraction in
extraction cases to the upper airway dimensions.

In this study, the non-extraction group had
significantly changed the SNB and ANB angle, which was
contrary to the study of German-Cakan et al.* where
there were no significant different skeletal and dental
variables after treatment in a treated control group
because a non-extraction group with air-rotor stripping
was studied, but in this study in the non-extraction
group, one of the treatment modalities was dental arch

expansion. Therefore, there was relative extrusion of

the posterior teeth that affected mandibular clockwise
rotation and relative retrusion."* However, the number of
those changes was negligible (SNB -0.50 + 1.30 and ANB
0.40 + 1.26) and the FMA was not significantly changed.

As in previous studies, either in cephalometric
analysis or CBCT analysis, conventional orthodontic
treatment with four premolar extractions with maximum
anchorage and large incisors retraction, the velopharynx,
glossopharynx and hypopharynx decreased significantly.>’
Despite that, some studies showed no significant changes
in the airway dimension, but the anchorage situation was
not identified and the amount of incisors retraction in
their study was less than in others.*’ These findings showed
the average amount of upper incisors retraction was
-6.00 + 2.80 mm. and the lower incisors retraction was
-5.00 + 3.30 mm. It was found that the upper airway
dimension significantly decreased at the velopharynx,
glossopharynx and hypopharynx level in the extraction
group. The glossopharynx decreased the most by 15 %,
which agreed with the study of Wang et al.” where they
found that the glossopharynx (TB-TPPW) was reduced
by 33.3 %, and the velopharynx and hypopharynx
(SPP-SPPW, U-MPW and V-LPW) was reduced by about
10-20 %. Chen et al.” found decreased cross-sectional
areas of the hypopharynx (38.19 %) being more than
the glossopharynx and palatopharynx (20-25 %). In
contrast to the non-extraction group, the upper airway
significantly increased, which corresponded with lower
incisors proclination and protrusion.

The hyoid bone, commonly called the tongue-
bone, is an attachment of the tongue through multiple
muscular and connective tissue. Movement of the
tongue posteriorly and inferiorly considering anterior
teeth retraction results in a narrowing of the airway.
Wang et al. and Chen et al.>” stated that hyoid position
changes were observed moving more in a posterior
and inferior direction. Nevertheless, Maaitah et al.® and
our findings showed no significant changes except the

SH on the FHp distance, which presented an inferior
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movement of hyoid bone. Disagreement was likely due
to the difficulty of precise measurements of the hyoid
position by a cephalogram because there were slight
variations in head position, spine position, and the state
of neuromuscular function."

This study is the first comparison of the amount
of incisors retraction distance that could affect airway
dimensional changes. In extraction cases of conventional
orthodontic treatment, the anchorage situation was
classified into three types relying on the amount of
posterior teeth movement to where the space closure
was designed. “Maximum anchorage” means a situation
which requires no or little anchorage being lost, whereas
“moderate anchorage” means half a space was closed
by the anchorage movement, and “minimum anchorage”
means that the extraction space was almost closed by
the anchorage segment.'® Thus the amount of anterior
teeth retraction was divided into three groups depending
on a one-third estimation of the premolar extraction space.

The results showed a significant difference
between extraction subgroups at the velopharynx,
glossopharynx and hypopharynx levels, and the small
retraction subgroup had less changes when compared
with the other two groups. These results could imply
that for extraction cases that retract lower incisors by
more than 3 mm or in orthodontic treatment combined
with extraction of four premolars, moderate to maximum
anchorage would impact the airway dimension. So, the
patients who had a narrow airway dimension or who had

a history of sleep disorder should be treated with caution.

Conclusion

In conventional orthodontic treatment, four
premolars extraction with retraction of lower incisors
of more than 3 mm might decrease the velopharynx,
glossopharynx and hypopharynx. The most affected

area was the glossopharynx.
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