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Table 1
levels of root canal wall and overall mean degree of canal
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Comparative Study on The Shaping Ability of
Three Reciprocating Nickel-Titanium Single File
Systems in Curved Root Canals

Sanguanwongthong P* Taweewattanapaisan P** Sakdee J** Piyachon C**

Abstract

The purpose of this study was to compare the shaping ability of Reciproc‘@ blue, WaveOne® Gold and EdgeOne Fire™
Reciprocating nickel-titanium single file systems in curved root canals. A total of 45 root canals in extracted human teeth with angles of
curvatures ranging from 20-40 degrees and radii ranging between 5-9 mm were divided into 3 groups (n = 15). The degree of canal
transportation distances were evaluated using micro-computed tomography (Micro-CT). The percent change of degree of canal curvature after
root canal preparation was also evaluated using digital radiography. The overall preparation times were recorded. The degree of canal
transportation distances and percent change of degree of canal curvature after canal preparation were analyzed statistically using the Kruskal—
Wallis test. The preparation times were analyzed using One-Way ANOVA with a 95% confidence level. The results showed no statistically
significant differences in the degree of canal transportation distances and preparation times between 3 groups. The EdgeOne Fire™ system
recorded a more statistically significant percent change of canal curvature than the WaveOne® Gold system. The mean preparation time was
72.1-74.4 seconds per canal. In conclusion, the 3 groups of Reciprocating nickel-titanium single file systems showed favorable results in terms
of the shaping ability of curved root canals. All groups produced only minor changes in canal curvature, while the EdgeOne Fire™ system

showed more of a decrease in the angle of canal curvature than the WaveOne® Gold system.

Keywords: Root canal preparation/ Nickel-titanium alloy/ Reciprocating motion/ Single file system/ Micro-computed tomography
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Figure 1 Cross section of root canal was detected incompleted crack

at magnification of 30X.
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Figure 2 Cross section of root canal was detected completed crack at

magnification of 30X.
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Table 1

rotary systems at 3, 6, 9 mm from apex.

The comparison of number of roots with microcrack and completed crack per group after mechanical instrumentation with 4 single-file
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Table 2
6, 9 mm from apex (n=12).

The comparison of median of dentinal microcrack in root canal after mechanical instrumentation with 4 single-file rotary systems at 3,
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Comparison of Dentinal Microcrack Formation
in Root Canal after Mechanical Instrumentation with
4 Single-File Rotary Systems

Jainaen A* Thaweesit P* Laosiriwijit P** Junsuaydee K*** Chueaduangphui W**** Chaichit R*****

Abstract

The purpose of this study was to compare the formation of microcracks after root canal preparation performed with different single-
file rotary systems; HyFlexEDM, Reciprocblue, WaveOneGold and XP- Endoshaper. Fifty-four human extracted teeth which 20-30 degree of
curved root, 1 root canal and 1 apical foramen were used. The teeth were divided into 4 different rotary systems preparation (n = 12): Group
1 —HyFlexEDM, Group 2 —Reciprocblue, Group 3 —WaveOneGold, Group 4 - XP- Endoshaper and a control group (unprepared teeth; n = 6)
by stratified random sampling. Roots were sectioned at 3, 6 and 9 mm from the apex, then the surface was investigated under a
stereomicroscope. The results showed that no cracks were observed in the control group. For rotary preparation groups, HyFlexEDM,
Reciprocblue, XP-Endoshaper and WaveOneGold were found dentinal microcracks in median of number of cracks on 9.33 (5.66, 16.99), 8.84
(4.58, 10.42), 7.34 (2.00, 10.57) 1a& 6.33 (2.50, 12.17) respectively. No significant differences between the mean number of cracks of all four
groups in 3, 6, 9 mm level from the apex sections (p—value>0. 05) were found. Completed cracks were observed in HyFlexEDM, Reciprocblue
and WaveOneGold. Conclusion from this study, root canal preparation with four single-file rotary systems were created dentinal microcracks
with no statistically difference, however HyFlexEDM showed tendency of the most microcracks and WaveOneGold showed of the least

microcracks.

Keywords: Ni-Ti single-file rotary/ Microcrack/ HyFlexEDM/ Reciprocblue/ WaveOneGold/ XP-Endoshaper
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Push-out Bond Strength between Resin Core
Material and Root Canal Dentin Contaminated by
Different Types of Root Canal Sealers

Chamroonsri N* Champirat T** Khongpreecha T**

Abstract

The aim of this study was to evaluate the effect of different root canal sealers contaminated in the root canal on the push-out bond
strength between resin core material and root canal dentin. Forty-eight extracted single-rooted mandibular premolar teeth were randomly divided
into four groups (n=12): group 1: control group, gutta-percha point only (no sealer); group 2: gutta-percha with zinc oxide eugenol-based sealer
(MU sealer, M dent); group 3: gutta-percha with resin-based sealer (AH Plusoa, Dentsply); group 4: gutta-percha with calcium hydroxide-based
sealer (ApexilRPlus, Ivoclar Vivadent). The root canals were obturated with gutta-percha using warm vertical condensation technique and
immediately restored with resin core material. The specimens were sectioned into 1 mm thick at the cervical and middle level of root canals.
The push-out test was performed using a universal testing machine. The push-out pin diameter was 0.8 mm and 0.5 mm for testing at the coronal
and the middle part of root. Failure mode was observed and classified into 3 types: adhesive, cohesive, and mixed failure. Data was statistically
analysed by using Welch one-way ANOVA and Games-Howell test. There were significant differences of bond strength among most of the
experimental groups at both cervical and middle levels (p<0.05). Except the coronal part, no significant difference was detected between
AH Plus"- MU sealer groups and AH Plus”- Apexitﬁ Plus sealer groups, and at the middle part, no significant difference was found between
control - Apexilﬁ Plus sealer groups and AH Plus”- MU sealer groups. The control group had the highest mean push-out bond strength at coronal
and middle parts respectively (1.62+0.9, 1.43+0.74 MPa), followed by the Apexitoa Plus sealer group (0.75+0.18, 0.97+0.50 MPa), AH Plus” sealer
group (0.50+0.24, 0.38+0.18 MPa), and MU sealer group (0.27£0.09, 0.17+0.09 MPa). The predominant mode of failure was the adhesive failure
while cohesive failure was not exhibited. It can be concluded that the contamination of different types of root canal sealers critically affected the

push-out bond strength of resin core material in the root canal. The eugenol-based sealer had the strongest adverse effect on bond strength.
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Introduction

Considering the failure cause of endodontically
treated teeth, it was found that the majority of the failure
(59.4%) were prosthetic causes which were primarily from
crown fracture, whereas only 8.6% were failure from
endodontic causes.' Inappropriate restoration after root canal
treatment was one of the causes of unrestorable crown
fracture, especially at the cervical area of the tooth, resulting
in the extraction of the damaged tooth.”’

Restoration of root canal treated tooth should be
appropriately achieved as soon as possible to enhance the
strength of teeth and minimize the chance of cervical tooth
fracture.” Factors associated with the strength of teeth are

remaining tooth structure,’ quality of organic and inorganic

structure,6 restoration method, and amount and direction of
force that distributed through the teeth.” Moreover, another
important factor to consider is bond strength between core
material and dentin.”

Endodontically treated tooth can be restored
through several methods, depending on the quality and
quantity of the remaining tooth structure. Composite core
with cuspal coverage should be considered in case of having
less remaining cervical tooth structure in order to improve the
strength of the tooth and reduce occurrence of cervical tooth
fracture.””

Nowadays, there are many types of core materials

including amalgam, resin composite, and glass ionomer.

* Residency training program, General Dentistry, Faculty of Dentistry, Mahidol University, Bangkok
** Department of Advanced General Dentistry, Faculty of Dentistry, Mahidol University, Bangkok
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Resin composite is widely used as a core material due to its
esthetic, favorable strength, and the ease of use. '’ However,
the resin composite core materials need to be used in
conjunction with dental adhesives which are technically
sensitive.'' Contamination of the adhesive layer will
compromise the success of the restorations. Despite careful
handling, contamination might inevitably occur at any step of
the restoration procedure. One of the most common situations
that causes unavoidable contamination is through residual
root canal sealer on the dentin wall after the root canal
treatment procedure.

Root canal sealers are classified into several groups.
There are three types of sealers that are widely used in
Thailand. Zinc oxide eugenol-based sealer has been the most
popular sealer with a long history of usage and success
because of its ability to eliminate bacteria in the root canal
and the ease of handling. Calcium hydroxide-based sealer has
the effect of inhibiting bacterial growth in the root canal and
promoting healing of periapical lesions.'” Resin-based sealer
has also become very popular because of its good properties
such as the ease of usage, good flow, and adhesion ability to
root canal dentin."”

Many investigators have compared the effects of
various types of sealer contaminated root canal dentin on the
retention of post luted with resin cements. It was found that
the eugenol-containing sealer inhibits polymerization of the
resin cements.'* ' However, some studies have shown that the
type of sealer did not affect the post retention.'” In previous
studies,"" the teeth mostly used in the studies had been
restored a week after root canal treatment to reduce the effect
of sealer contamination on the root canal wall. However, in
some clinical situations, restoration is needed to be done
immediately after root canal treatment in order to increase the
strength of the teeth, particularly immature permanent teeth
with thin cervical dentine or the teeth presented with cervical
root resorption. During immediate restorative procedure, it is
often found that the root canal wall is inevitably contaminated
with sealers. Therefore, it is necessary to be able to choose
the types of endodontic sealers appropriately, in order to
reduce the adverse effect of the sealer on the bond strength

between the core build up material and dentin.

From the literature review, there was no study that
evaluated the effect of the different types of root canal sealers
on the push-out bond strength when restoration is done
immediately. Therefore, the aim of this study was to compare
the bond strength between resin core material and root canal
dentin of the teeth that were immediately restored after root

canal obturation with different types of root canal sealer.

Materials and Methods

The study was approved by the local ethics
committee (Faculty of Dentistry/Faculty of Pharmacy,
Mabhidol University, Institutional Review Board, COE. No.
MU-DT/PY-IRB 2018/023.0106)

Sample selection Forty-eight extracted human
single-rooted mandibular premolar teeth were selected in this
study. Each tooth was visually examined to verify an absence
of root caries, cracks, fracture or resorption. The selected
teeth must be at least 14 mm of the root length. Preliminary
radiographs were taken to determine root canal anatomy and
to exclude any teeth with complex root canal anatomy or
history of root canal treatment. The teeth were cleaned to
remove calculus or soft tissue remnants with ultrasonic scaler
and hand scaling instruments and stored in 0.1% thymol
solution. Each tooth was decoronated perpendicularly to the
long axis at the level below to cementoenamel junction using
a slow speed saw, water-cooled diamond disc (Isomet® Low
speed saw, Buehler Ltd., Lake Bluff, NY) to achieve a 14-mm
root length.

Endodontic procedures All root canals were
prepared by a single operator. Each root canal was firstly
explored by using a size 8-10 K-files (SybronEndo, Kerr,
Mexico) until the tip of file was visible through the apical
foramen, the working length was determined by deducting 1
mm from the length at apical foramen. The root canal
preparation was performed by using crown-down technique
with rotary Ni-Ti instruments (ProTaper Next, Dentsply,
Switzerland) from the X1. 17/04, X2. 25/06, X3. 30/07 up to
X4. 40/06 files. During these steps, the root canal was
irrigated with 1 ml of 2.5% sodium hypochlorite (M Dent,
Mabhidol University, Thailand) when changing the Ni-Ti
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instruments. After that, the root canal was flushed with 2 ml
of 17% EDTA (M Dent, Mahidol University, Thailand),
followed by 5 ml of 2.5% sodium hypochlorite. Finally, the
canal was dried with match paper points (Absorbent Paper
points, Dentsply, Switzerland).

After canal preparation, the teeth were randomly
allocated into 4 groups of 12 teeth (n=12). Then, they
undergone canal obturation as follows;

Group 1: The root canals were obturated with gutta-
percha point only, served as a control group

Group 2: The root canals were obturated with gutta-
percha point and zinc oxide eugenol-based sealer (MU sealer,
M dent, Mahidol University, Thailand)

Group 3: The root canals were obturated with gutta-
percha point and resin-based sealer (AH Plus”, Dentsply,
USA)

Table 1 Type, composition and manufacturer of tested materials

Group 4: The root canals were obturated with gutta-
percha point and calcium hydroxide-based sealer (Apexit®
Plus, Ivoclar Vivadent, Liechtenstein)

Tested materials in this study were summarized in
Table 1. Root canal obturation was performed with match
cone gutta percha size 40, taper 0.06 (Gutta-Percha Point,
Dentsply, Switzerland) using warm vertical condensation
technique. In groups 2-4, the root canal sealers were prepared
according to the manufacturers’ instructions and applied to
3-mm tip of match cone gutta percha. The root canal dentin
was coated with sealer prior to root canal obturation, by
brushing of the matched cone gutta percha on circumferential
dentin wall from apex to coronal direction. After root canal
obturation was completed, the excessive sealer was removed

with endodontic spoon excavator.

MU sealer Zinc oxide Powder:

eugenol-based - Zinc oxide

- Resin

- Bismuth subcarbonate
- Barium sulfate

- Sodium borate

AH Plus”

Epoxy Paste 1:

resin-based - Bisphenol-A epoxy resin
- Bisphenol-F epoxy resin
- Calcium tungstate

- Zirconium oxide

- Silica

- Iron oxide pigments
Apexit® Plus

Calcium Base:

hydroxide- based

- Calcium hydroxide / Calcium oxide 36.9 %wt

Liquid: M Dent,
- Clove oil Mahidol University,
Bangkok,
Thailand
Lot. 61009
Paste 2: Dentsply-Maillefer,
- Dibenzyldiamine Tulsa, OK, USA

- Aminoadamantane

- Tricyclodecane-diamine Lot. 1803000355

- Calcium tungstate

- Zirconium oxide

- Silica

- Silicone oil

Ivoclar, Vivadent,
Schaan, Liechtenstein

- Hydrated collophonium 54.0 %wt

- Fillers and other auxiliary materials 9.1 %wt

Lot. X17592

(highly dispersed silicon dioxide, phosphoric acid alkyl ester)

Catalyst:
- Disalicylate 47.6 %wt

- Bismuth hydroxide / Bismuth carbonate 36.4 %wt
- Fillers and other auxiliary materials 16.0 %wt

(highly dispersed silicon dioxide, phosphoric acid alkyl ester)

Restorative procedures Immediately after each
tooth has done the root canal obturation step, 7-mm depth of
root canal filling materials was removed with heated
instrument (SybronEndo, Kerr, USA) and, therefore, 6-mm
gutta percha was preserved within the root canal. The canal

was continuously prepared by etching with 37% phosphoric

acid (Scotchbond™ Universal Etchant, 3M ESPE, USA) for
15 seconds, rinsing with normal saline for 30 seconds, and
drying with paper point. The dried root canal was conditioned
with dentin bonding agent. The dual cured adhesive (Excite”
F DSC, Ivoclar Vivadent, Liechtenstein) was applied in the

canal and agitated for 20 seconds, and excess adhesive was
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eliminated with paper points. Then, the specimen was cured
for 10 seconds using LED light curing unit (Bluephase®,
Ivoclar Vivadent, Liechtenstein). Core build up material
(Multicore® Flow, Ivoclar Vivadent, Liechtenstein) was
applied into the root canal with intra-oral tip from bottom to
top of root canal, then light polymerization was carried out
for 40 seconds using LED light curing unit. After restorative
procedure was completed, post-operative radiograph was
taken to evaluate the quality of endodontic and restorative
treatment. The specimen with poor quality was excluded.
Then, all teeth were stored in 100% humidity at 37 °C
environment at least 24 hours before the tested period.

Specimen preparation Each tooth was sectioned
horizontally with a slow speed saw, water-cooled diamond
disc (Isomet” Low speed saw, Buehler Ltd., Lake Bluff, NY)
to create a 1-mm thick specimen at coronal and middle
regions of the root. The specimens representing the coronal
part and the middle part were prepared by creating cut line at
12 mm and 8 mm from the apex respectively (Figure 1).
To focus on each specimen, the diameter of resin core
material was measured on both coronal and apical faces sides
under a measuring microscope18 (Nikon, measurescope
MM11-C) and the thickness of specimen was measured by a
digital caliper.

Mechanical testing The push-out test was
performed with a universal testing machine (Shimadsu: EZ-S,
500N, 50N) by applying cross head speed at 0.5 mm/min from
the apical to coronal direction until the dislodgement of resin
core from the root section occured (Figure 2). The push-out
pin was used as 0.8 and 0.5 mm in diameters, for testing the
coronal and middle part respectively. The maximum failure
load (N) that can push the resin core out of the root section
was recorded for all specimens, then it was converted to the

bond strength in MPa with the following formula:

P =
(r +13)/ (11 —12)%+h?

In this formula, F is the maximum failure load (N),
TU is the constant 3.14, r; is the apical part radius (mm), r, is
the coronal part radius (mm) and h is the specimen thickness

(mm) (Figure 3).

——p 12 mm from root apex

represent the coronal level

8 mm from root apex

Represent the middle level

Figure 1 Demonstration of sectioning the root to produce specimens

LOAD CELL

MULTICORE
ADHESIVE

= JE -\

Figure 2 Demonstration of loading push-out test

T

=

L3

Figure 3 Demonstration of radius and thickness of specimen

Classification of failure mode The specimens
were examined under a dental operating microscope (ZEISS,
OPMI pico). Then, mode of failure was classified with image

J (version k 1.45).
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Statistical analysis The data was analysed using
statistical software (SPSS Statistics 18.0, SPSS Inc, Illinois,
USA). Shapiro-Wilks test and the Levene test were chosen to
explore the normality of data and verify the homogeneity of
variances respectively. Welch one-way analysis of variance
(Welch one-way ANOVA) was used to determine any
significant differences among all experimental groups
(0=0.05), followed by Games-Howell test. Finally, mode of

failure of each group was reported in percentage.

Results

Regarding the coronal part, the highest mean bond
strength value was recorded in the control group (1.62+0.9
MPa). Among the three sealer groups, Apexit® Plus sealer
group (0.75+0.18 MPa) displayed the highest mean bond
strength, followed by AH Plus” sealer group (0.50+0.24
MPa), while the lowest mean bond strength was detected in
MU sealer group (0.27+0.09 MPa) as shown in Table 2.
Welch one-way ANOVA revealed significant differences
among most of the groups (P<0.05). No significant difference
was detected between the AH Plus” group - MU sealer group
and AH Plus” group - Apexit" Plus sealer group (P>0.05).

Similarly, at the middle part, the control group had
the highest mean push-out bond strength (1.43+0.74 MPa),
followed by the Apexit” Plus sealer group (0.97+0.50 MPa),
AH Plus” sealer group (0.38+0.18 MPa), and MU sealer
group (0.17+0.09 MPa) respectively. No significant difference
was found between the control group - Apexit® Plus sealer

group and AH Plus” group - MU sealer group (P>0.05).

Table 2 Means push-out bond strength and standard deviations (SD)

at coronal and middle parts of different groups (MPa)

| G e

Control 1.6240.9 1.43+0.74
MU sealer 0.27"+0.09 0.17°+0.09
AH Plus” 0.50"+ 0.24 0.38°+0.18
Apexit” Plus 0.75"+0.18 0.97 +0.50

Mean values designated with the same superscript are not significantly
different (P>0.05)

The mode of failure was analyzed in each group and
adhesive failure was found to be a majority among the groups.
Interestingly, there was no cohesive failure detected as shown
in Table 3. At the coronal part, there were 4 samples (33.33%)
of the control group and 2 samples (16.67%) of the AH Plus”
group presented with mixed type of failure respectively.
Whereas, there were only adhesive failure in all experimental

groups at the middle part.

Table 3 Mode of failure for each group

Count | - 4 8
Coronal
% = 33.33 66.67
Control
. Count | - - 12
Middle
% = = 100
Count | - - 12
Coronal
% = = 100
MU sealer
. Count | - - 12
Middle
% = = 100
Count | - 2 10
Coronal
® % = 16.67 83.33
AH Plus
. Count | - - 12
Middle
% = 100
Count | - - 12
® Coronal
Apexit % o = 100
Plus . Count | - - 12
Middle
% = = 100
Discussion

This study was designed to simulate the actual
situation of clinical endodontic treatment, in which
contamination of the sealer at the dentin wall after root canal
filling is often found. Contamination of the sealer may affect
the adhesion of restorative material to tooth structure,
especially in case wherein immediate restoration after root
canal fillings is required.

Micro-push out bond strength test has been
modified from shear punch test, in order to evaluate the bond
strength in root canal. The load is directly applied on the
tested material in root canal and fracture is occurred parallel
to the bonded interface, resulting in a true shear strength

outcome. >’ Therefore, the micro push-out bond strength has

the ability to better closely simulate the clinical conditions.
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This method provides uniform stress distribution, low
percentage of premature failure, and enables to test for
regional difference in the root canals.”’ The low level of bond
strength can be effectively recorded and reproducible.
Therefore, micro-push out bond strength test was selected to
be used in this study to evaluate the bond strength between
the core material and the root canal wall as in previous
Studies.14,15,l7,22,23

The push-out bond strength between the resin core
material and the root canal wall after completing root canal
obturation with gutta percha and calcium hydroxide-based
sealer showed the highest number in this experimental sealer
groups. This can be explained by the process of acid etching
and rinsing before applying the resin core material to the root
canal. Calcium hydroxide-based sealer, which has high water
and acid solubility properties,24’ * could be washed off easily.
Lesser sealer contaminated on the dentin wall could help
increase bond strength in this group. However, the surface of
the calcium hydroxide was eroded when exposed to the dentin
primers,B’26 which might cause accidental contamination
during the bonding technique and affect adhesion. Thus, the
mean push-out bond strength of this group was lower than
that in the control group. Similar finding was reported by
Demiryiirek EO et al.,” who studied the effects of different
endodontic sealers on the bond strength of fiber post
cemented with adhesive resin cement. The results showed
that the calcium hydroxide group had significantly higher
push-out bond strength than the eugenol and resin-based
sealer groups. In contrast, other researchers'*"” have observed
that no significant differences were found between calcium
hydroxide and resin-based group when the posts were luted
with adhesive resin cement. Nevertheless, unlike the present
study, almost previous studies have investigated the push-out
bond strength of post within root canal when the sealer was
completely set.

Specimen prepared after complete root canal
obturation with zinc oxide eugenol sealer had the lowest mean
push-out bond strength as assumed in the research hypothesis

14,17,23

and as reported in several studies. = "~ Zinc oxide eugenol

sealer consisted of zinc oxide powder and eugenol. When

sealer was prepared, they form a zinc eugenolate matrix with
unreacted eugenol molecules trapped inside. Because of
reversible reaction, the entrapped eugenol molecules were
released again when the set sealer contacted the fluid in the
dentinal tubule, and the released eugenol could then penetrate
into smear layer and dentinal tubules.” Eugenol may react
with free radicals by seizing free radicals that occur during
polymerization process of the resin material,” resulting in
incomplete polymerization and low bond strength between
the resin core material and dentin wall.

The group using resin-based sealer in the root canal
obturation process showed high push-out bond strength
between resin core material and root canal dentin, however,
the bond strength was lower than the group using calcium
hydroxide-based sealer. AH Plus” possesses good physical
properties such as great stability, low shrinkage,29 and good
flow.” Its flow ability allowed the sealer to penetrate well into
the dentinal tubule that may interfere with the binding of resin
core material to dentin.

The specimens were prepared from both coronal
segment and middle segment of the roots in this experiment.
Though, the coronal part of root canal seems to be more
clinically relevant than the middle part, with the purposed of
studying bond strength between core material and dentin.
Due to the limitation of testing machine, round-shaped head
pin does not match to coronal root canal morphology which
is naturally oval. This might affect transmission of force
during the experiment and accuracy in measuring the push-
out bond strength. Whereas, the middle part is rounder
because it was being shaped by rotary instrument in the
process of root canal preparation.

In this study, the mean push-out bond strength
between resin core material and root dentin in cervical region
was higher than that of the middle region of root. Adhesion
of the resin material in the root canal depends primarily on
the quality of the hybrid layer.”' For this reason, surface
cleaning and moisture control in the root canal should be
considered as a major factor in achieving good quality of
hybrid layer. The middle level of the root canal was

anatomically smaller and narrower than the cervical region.
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Thus, removal of residual sealers and control of moisture in
the root canal could be hardly achieved. Hence, the push-out
bond strength between resin core material and the root dentin
at the middle level was lower than that in the cervical level.
On the other hand, water is crucial for complete setting
reaction of Apexit® Plus sealer. During this reaction, higher
temperature and relative humidity can accelerate the reaction
and there would be no by product that prevents
polymerization of core material.” Therefore, the greater
residual moisture in root canal can bring about higher
push-out bond strength at the middle level in Apexit® Plus
sealer group. For this reason, a significant difference of bond
strength was detected between calcium hydroxide-based
sealer and resin-based sealer group at the middle part of root
canal.

However, the mean push-out bond strength in this
study was relatively low in all experimental groups compared
studies. Unlike

to many previous many previous

. 14,15,17,23
studies,

the restoration method used in this study was
designed to restore the teeth with resin core material without
using the post. According to previous studies, the bond
strength between resin cement retained post and the root canal
wall was tested. The teeth must be drilled to create the post
space, causing partial removal of the contaminated sealer on
the root canal wall. In addition to the setting time of
endodontic sealers that were about 1-3 weeks and fully set at
the end of 4 weeks,33 the immediate restoration of the teeth
with remaining unset sealers on the root canal wall might get
worse bonding because unset sealers may contaminate to root
canal dentin, which result in lower bond strength.

According to the physicochemical properties24 and

. 23,26,27
adverse effects of endodontic sealers,

resin-based
restoration should not be an appropriate method to use
immediately. Nevertheless, the immediate restoration may be
required continuously in some clinical situations, in order to
enhance the strength of the immature or weakened teeth,

reduce possibility of teeth fracture, and save overall treatment

time.

Regarding the fracture analysis, adhesive failure
was displayed as predominant type in all groups. The mixed
failure was indicated in a minority, only at coronal part of the
control group and resin-based sealer group, and there was no
cohesive failure exhibition (Table3). Thus, it was represented
that the occurrence of weak bond was mostly seen between
the resin core and root dentin, inferring some interferences
might have been occurred during bonding process as a result
of sealer characteristics. It was noticed that the higher
push-out bond strength obtained may related to more
prevalence of mixed failure.

From the present study, it was revealed that every
type of sealer had adverse effect on the bond strength of resin
core material to the root dentin. Owing to the well controlling
throughout the experimental process, which was done by one
operator, it could be indicated that the type of sealer was the
important related factor to concern. Besides the proper
selection of the type of sealer in case of immediate
restoration, it is necessary to consider how to minimize the
contamination of the sealer in the root canal before restoring

the tooth which will be an interesting issue for further study.

Conclusion

Within the limitations of this study, it was
determined that endodontic sealers significantly decrease the
push-out bond strength of resin core material in the root canal.
Among the sealer groups, the push-out bond strength between
resin core material and root canal dentin was adversely
affected when eugenol-based sealer was used, while calcium
hydroxide-based sealer had the least interference to the

push-out bond strength.
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Table 2

Comparison of fracture resistance of tie-wing between SWU Ceramic Bracket and control groups

Control (Clarlty Advanced , 3M Unitek) 50.51 +£13.58

126.28 +33.96 64.81 -186.75 <0.001 ***

Experiment (SWU ceramic bracket) 19.35 +£3.98

48.38 £9.95 35.25-62.24 ‘

*#*p <0.001, Independent t-test
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Table 3

Comparison of shear bond strength (SBS) between SWU Ceramic Bracket and control groups

Control (Clarity Advanced " , 3M Unitek) 11.69

31.76+6.49 20.03-41.61 <0.001 ***

11.58

Experiment (SWU ceramic bracket)

15.01£5.45

7.68-24.04 ‘

***p<0.001, Independent t-test
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Table 4

Comparison of ARI Score between SWU Ceramic Bracket and control groups

Control (Clarity Advanced , 3M Unitek)

0.067 0.133 0.133 0.677

Experiment (SWU ceramic bracket)

0.083

0917 \

*p< 0.05, Chi-square test
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A Study on Fracture Resistance of Tie-Wings and
Shear Bond Strength of Srinakharinwirot Aluminum
Oxide Ceramic Orthodontic Brackets

Thonggerd W* Wasanapiarnpong T** Didron PP*** Sombuntham N****

Abstract

The objectives of the study were to find average surface curvature of premolars of Thai samples, to develop Srinakharinwirot (SWU)
ceramic bracket by incorporating this curvature into its base and to compare its fracture resistance of tie-wings and shear bond strength with
commercial brackets. Buccal surfaces of 40 upper premolars from Thai samples were scanned and averaged into one surface curvature. SWU
ceramic bracket was designed by incorporating the derived curvature into its base and fabricated by injection-mold technique. Fracture
resistance of tie-wings and shear bond strength was compared between SWU ceramic brackets and commercial brackets. It was found that
average buccal surface curvature of upper premolars of Thai samples was less than the commercial bracket base. Analysis by independent t-
test showed that fracture resistance of tie wings and shear bond strength were statistically significant lower (p<0.05) in SWU ceramic brackets
(48.38 + 9.95 MPa and 15.01 + 5.45 MPa, respectively) compared to the controls (126.28 + 33.96 MPa and 31.76 + 6.49 MPa, respectively).
In conclusion, SWU ceramic bracket was developed using the average buccal surface curvature of upper premolars of Thai samples. Although

shear bond strength of SWU ceramic bracket were lower than the commercial brackets, it was found to be clinically acceptable.

Keywords: Ceramic bracket/ Premolar surface curvature/ Shear bond strength/ Fracture resistance
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Self-perceived Orthodontic Treatment Needs
and Self-perceptions on Dental Aesthetic in Early
Adolescence

Insee K* Rieopisittangkit N** Borikul N*** Sukjariangporn R****

Abstract

The aims of this study were to evaluate self-perceived orthodontic treatment needs on the aesthetics of tooth alignment, self-perceptions
to the appearance of teeth, and the association of both. Five hundred eighty-eight schoolchildren aged 12 to 14 years were selected to answer the
questionnaires, which consisted of forms relating to self-perceived orthodontic treatment need using the Aesthetic component of the Index of
orthodontic treatment need (IOTN-AC), and perceptions on dental aesthetic using an Oral Aesthetic Subjective Impact Scale (OASIS). The final
score of OASIS added IOTN-AC (OASIS AC) was interpreted into self-perception. The mean IOTN-AC grade was 2.33 (SD = 1.28). Most
participants (n = 564, 95.9 percent) had low IOTN-AC grade reflecting no or slight orthodontic treatment need. The mean OASIS score of all
students was 12.67 (SD = 5.42). In three hundred thirty-eight of the students (57.5 percent) had high OASIS score reflecting moderate or high
demand in orthodontic treatment. The correlation test between IOTN-AC and OASIS score was slightly (r = 0.344). The majority (n = 291, 49.5
percent) of participants had low OASIS_AC score reflecting positive self-perception towards the appearance of their teeth. Gender had influence
(P<0.001) only in the IOTN-AC grade. In conclusion, dissatisfaction with dental appearance has found to be associated with the desire for
orthodontic treatment, and participants with negative self-perceptions have found to be more likely to undergo orthodontic treatment. However,
most participants still concerned about the appearance of their teeth (high OASIS score) even though they thought that no treatment was needed
(low IOTN-AC grade), leading to unnecessary orthodontic treatment.

Keywords: Self-perceived Orthodontic Treatment Needs/ Self-perceptions/ Oral Aesthetic Subjective Impact Scale (OASIS)/
Index of Orthodontic Treatment Need (IOTN)/ Orthodontics
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Introduction

The main goal of orthodontic treatment is to correct ~ begin orthodontic therapy.“'7 There are a few indices to

dental occlusion, which could improve the function, and an  evaluate the self-perception of individuals concerning their

aesthetically pleasing dentition in harmony with the facial
appearance.1 Furthermore, dental attitudes of patients have
altered over time. Over the past few decades, the number of
treatment has increased

patients seeking orthodontic

considerably together with socioeconomic status, and
progressive changing opinions on facial appearance.”
Therefore, traditional methods for evaluating orthodontic
treatment need using only clinical measurements are
inadequate and should be integrated with the psychosocial
evaluation of patients’ perceptions. Many studies have also
reported that facial

enhancing the appearance and

psychosocial status of patients have led to their decision to

need for orthodontic treatment. These include the Index of
Orthodontic Treatment Need (IOTN),8 the Oral Aesthetic
Subjective Impact Scale (OASIS),s’9 the Dental Aesthetic
Index (DAI), " the Occlusal Index (OI), and the Index of

9,10

11,12

Complexity Outcome and Need (ICON).

It appears that most of the teenagers seeking
orthodontic treatment in Asia are not for aesthetic reasons but
for fashion and peer pressure, even though it is unnecessary
to receive the treatment.”” There are few studies in Thailand,

14-1

reporting orthodontic treatment need.'® Therefore, the
present study was intended to evaluate the self-perceived

orthodontic treatment needs of a cohort of 588 teenagers. For

* Department of Orthodontics, Faculty of Dentistry, Thammasat University, Pathumthani.

** Dental department, Noppitum Hospital, Amphur Noppitum, Nakhon Si Thamarat.

*** Dental department, Udon Thani City Municipality, Udon Thani.

**** Dental department, Sirindhorn College of Public Health Suphanburi, Suphanburi.



45 Khon Kaen Dent) ® Volume 23 ® Number 3 ® September-December 2020

this purpose, we used the Index of Orthodontic Treatment
Need (IOTN) and the Oral Aesthetic Subjective Impact Scale
(OASIS) questionnaire surveys.

The aims of this study, therefore, were to evaluate
1) self-perceived orthodontic treatment needs on the
aesthetics of tooth alignment (IOTN), 2) self-perceptions of
the appearance of teeth (OASIS), and 3) to analyze the
correlation between self-perceived orthodontic treatment

need and self-perceptions of the appearance of teeth.

Materials and methods

Subject recruitment This cross-sectional study
was conducted in two government secondary schools from
Khlong Luang District, Pathumthani, Thailand. The
purposive sampling technique was used for the reason that
these students have a similar socio-economic status and
these schools have a similar level of educational standard.
The sample size was calculated using an estimated single
proportion formula. This study considered 46.7 percent
prevalence of demand for orthodontic treatment from the
previous study,16 95 percent confidence interval, and 5
percent precision error. The minimal sample size was 382
participants. To compensate for the possible loss of
participants during the study, so that in this study used 588
students.

Five hundred eighty-eight schoolchildren (Two
hundred forty-eight males and three hundred forty females;
aged 12 to 14 years) were randomly recruited by a simple
sampling technique. The inclusion criteria of this study were
the schoolchildren who have the full eruption of all permanent
teeth except the third molar, no missing teeth, and no history
of extractions. Children who had previous orthodontic
treatment were excluded. This study was approved by the
Ethics Committee of Thammasat University. Assent forms
and guardian consent forms were obtained from all subjects
(N0.952556).

The questionnaires were answered individually by
children to assess demographic data, self-perceived

orthodontic treatment need using the Aesthetic component of

Index of orthodontic treatment need (IOTN-AC) and to assess

perceptions on dental aesthetic using an Oral Aesthetic
Subjective Impact Scale (0OASIS).'™'®

Self-perceived orthodontic treatment needs on
the aesthetics of tooth alignment using IOTN-AC Self-
perceived orthodontic treatment needs on the aesthetics of
tooth alignment were evaluated from IOTN-AC comprising
ten photographs (Figure 1) (Modified from the study of Brook
PH and Shaw WC),’ the first photograph (grade 1) is the most
aesthetics, and the tenth photograph (grade 10) is the least
aesthetic. The face to face interview was performed in the
study. Students were asked to choose one from ten
photographs which most matched the attractiveness of their
dental appearance for IOTN-AC estimation. Grade 1 to 4, 5
to 7, and 8 to 10 indicate no/ slight need, moderate/ borderline
need, and the definite need for orthodontic treatment
respectively. The information on orthodontic treatment needs

when considering the aesthetics of tooth alignment is really

from students, not from the inspector’s guidance.

Figure 1 IOTN-AC distributed by level the Aesthetic Component
(AC) of the IOTN (Modified from the study of Brook PH
and Shaw WC)*
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Self-perceptions to the appearance of teeth using
OASIS With regard to the OASIS questionnaire, students
were inquired to answer five questions on a 7-point Likert
scale about their perception to their appearance of teeth or oral
aesthetics. The score ranged from 5 to 35 (Figure 2) (modified
from the study of Mandall N and co-workers), which score 5
to 10 and 11 to 35 indicate no/ low and moderate/ high
demand respectively.g’”’19

The test-retest reliability coefficient of IOTN-AC
and OASIS for thirty schoolchildren over a two-week interval

1. How do you feel about the appearance of your teeth?

were 7 =0.995 and = 0.964, respectively. The results showed
excellent reliability.

Self-perception of dental aesthetics was estimated
using the OASIS. The final OASIS score is acquired through
the sum of the answers on the OASIS questionnaire, together
with the value of the IOTN-AC score of selecting 1 from 10
color-photographs (grade 1 to 10) so as to achieve a single
score which varied from score 6 to 45. The OASIS_AC score
<14, =14, and >14 indicate positive, borderline, and negative

self-perceptions, respectively.””

Not concerned ‘ 1 | 2 | 3 | 4

’ S5 ‘ 6 ‘ 7 l Very concerned

2. Have you found that other people have commented on the appearance of your teeth?

Notatall | 1 | 2 | 3 | 4

l 5 ‘ 6 l T | All the time

3. Have you found that other people have teased you about the appearance of your teeth?

Not at all ‘ 1 | 2 | 3 | 4

| 5 ‘ 6 ‘ 7 | All the time
4. Do you try to avoid smiling because of the appearance of your teeth?
’ 5 ‘ 6 ‘ 7 ‘ All the time

Notatall | 1 | 2 | 3 | 4

5. Do you ever cover your mouth because of the appearance of your teeth?

Notatall | 1 | 2 | 3 [ 4

| 5 ‘ 6 ‘ 7 | All the time

Figure 2 OASIS distributed by level (Modified from the study of Mandall N and co-workers)q

Statistical analysis The data were evaluated using
the Statistical Package for Social Science version 20.0 for
(SPSS  Inc., USA). The
Kolmogorov-Smirnov test was used to define the distribution

of data. The differences in IOTN-AC and OASIS scores

Windows Chicago, Illinois,

between males and females were determined by the Mann-
Whitney U-test with statistically significant at P<0.05.
Spearman correlation coefficient was used to analyze the
association between IOTN-AC and OASIS scores with
statistically significant at P<0.01. Chi-square statistic was
used to analyze the differentiation of perception between

males and females with statistically significant at P<0.05.
Results
Self-perceived orthodontic treatment needs on

the aesthetics of tooth alignment (evaluated by IOTN-AC)

The Kolmogorov-Smirnov test demonstrated that the sample

distribution wasn’t normal for any scale. Therefore non-
parametric statistical tests were used.

Five hundred sixty-four schoolchildren (95.9
percent) perceived their anterior tooth alignment to be
satisfactory that show no or slight orthodontic treatment need
(IOTN-AC score 1 to 4). Some of those (n = 15, 2.6 percent)
had moderate or borderline orthodontic treatment needs and
the group of the definite need for orthodontic treatment was
only 1.5 percent (n = 9). Table 1 showed the distribution of
IOTN-AC scores according to gender. The mean IOTN-AC
score of all students was 2.33 (SD=1.28) (2.11+1.17 in males
and 2.49+1.33 in females). There was a statistically
significant difference in IOTN-AC score between males and
females and between groups of no/ slight need, moderate/

borderline need, and the definite need (P< 0.001).
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Table 1 Self-perceived orthodontic treatment need according to
gender measured using the Aesthetic component of the Index
of orthodontic treatment need IOTN-AC)

No / Slight need
(Grade 1-4) (97.2%) (95.0%) (95.9%)
Moderate/ 3 12 15
Borderline need (1.2%) (3.5%) (2.6%)
(Grade 5-7)
Definite need 4 5 9
(Grade 8-10) (1.6%) (1.5%) (1.5%)
248 340 588
Total
(100%) (100%) (100%)

Self-perception score to the appearance of teeth
(evaluated by OASIS) In three hundred thirty-eight (57.5
percent) of participants had moderate or high demand and two
hundred fifty (42.5 percent) of students had no or low demand
for orthodontic treatment. Table 2 showed the distribution of
OASIS scores according to gender. The mean OASIS score
of all students was 12.67 (SD = 5.42) (12.37+5.21 in males
and 12.89+5.56 in females). There was a statistically
significant difference in the OASIS score between groups of
no/ low and moderate/ high demand (P<0.001). However,
there was no statistically significant difference in the OASIS

score between males and females (P = 0.349).

Table 2 Self-perception of the dental aesthetic score to the appearance
of teeth according to gender measured using the Oral

Aesthetic Subjective Impact Scale (OASIS)

No/ Low 108 142
demand (43.5%) (42.0%) (42.5%)
(Score 5-10)
Moderate/ 140 198 338
High demand (56.5%) (58.0%) (57.5%)
(Score 11-35)

Total 248 340 588

(100%) (100%) (100%)

Association between self-perceived orthodontic
treatment need and self-perceptions to the appearance of

teeth There was a significant correlation between IOTN-AC

and OASIS scores (r = 0.344, P<0.001). Three hundred
sixteen students (53.7 percent) have no or slight need for
orthodontic treatment (IOTN-AC score 1 to 4) but they were
in the group of moderate or high demand (OASIS score 11 to

35), as shown in Figure 3.
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Figure 3 Correlation between OASIS and IOTN-AC

Regarding OASIS_AC scores, most students (n =
291, 49.5 percent) had positive self-perception towards the
appearance of their teeth; followed by negative (n =267, 45.4
percent) and borderline (n = 30, 5.1 percent) self-perception,
respectively. Table 3 detailed the distribution of self-
perception as perceived by students according to gender.
There was a statistically significant difference in OASIS_AC
scores between groups of positive, borderline, and negative
self-perceptions (P< 0.001), but no significant difference was

found according to gender (P = 0.533).

Table 3 Self-perception on dental aesthetic according to gender
measured using OASIS AC

Posmve
(Score < 14) (51.2%) (48.2%) (49.5%)
Borderline 10 20 30
(Score = 14) (4.0%) (5.9%) (5.1%)
Negative 111 156 267
(Score > 14) (44.8%) (45.9%) (45.4%)
S 248 340 588
(100%) (100%) (100%)
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Discussion

The important reason that influences patients to
seek orthodontic treatment is psychological, which is to
improve dental appearance and to achieve improved
aesthetics.” The demand for orthodontic treatment in Thailand
has increased” but not all patients have the true need for
orthodontic treatment.”” The orthodontic indices are mostly
considered from the clinician’s perspective. Orthodontic
treatment need was not only influenced by objective occlusal
characteristics, but also by the subjective perception of their
aesthetics. So, the present study was designed to evaluate self-
perceived orthodontic treatment need and self-perception on
dental aesthetic.

The reason for selecting 12- to 14-year-old children
was two issues. First, this span of age represents early
adolescence, consequently that malocclusion in permanent
teeth could be evaluated, but most children have not yet begun
the orthodontic treatment. Second, the responders have
appropriately mature to be able to define their own attitude
and opinion.”’18

Orthodontic treatment need can be considered by
treatment need indices such as AC and DHC of IOTN, OI,
DALI, and ICON. The previous studies reported the validity of
using the AC component of the IOTN in expressing dental
attractivenessf]’22 Therefore, IOTN-AC was used to evaluate
self—perceived orthodontic treatment need in this study.
However, IOTN-AC has some disadvantages because it is a
relatively high subjective tool and does not reflect the true
tooth conditions in the respondents. So that, it can create bias
during the questionnaire.

Previous studies reported an association between
IOTN-AC and OASIS scores which means increasing of
IOTN-AC scores with higher OASIS scores. The children
with fewer perceptual awareness inclined to be unsatisfied
with their dental appearance and perceived greater
orthodontic treatment need.””*" Interestingly, this study found
that most children (n = 338, 57.5 percent) were dissatisfied by
their dental appearance (high OASIS score), even though they

had no problems with dental aesthetic (low IOTN-AC score).

Thus, IOTN-AC and OASIS scores were correlated slightly
(r = 0.344). This finding has shown that some occlusal
conditions related to aesthetic impairment such as crowding,
missing, and malalignment of anterior teeth, were not
associated with the perception of dental aesthetics. Therefore,
the perceived oral aesthetic impact of malocclusion is not
associated with a schoolchildren’s perceived orthodontic
illustrates the numerous

treatment need. This point

complexities in facial aesthetics perception and the
perceptions in smile esthetics of layperson and dentists are
different.”** Thus, the patients should consult orthodontists
for specified the true need for orthodontic treatment. The
previous study indicated that the aesthetic factors had a strong
relationship with the demand for orthodontic treatment. " The
high OASIS score reflects great orthodontic treatment
demand, so oral aesthetic impact seems important in
motivating children to want orthodontic appliances.
Moreover, schoolchildren probably greater exposure to
people undergoing orthodontic treatment and wearing
colorful braces, which lead to unnecessary orthodontic
treatment."” The influence of high perceived aesthetic impact
seems important to encourage people to meet orthodontists
and get orthodontic treatment. This is principally important
for the planning of dental health policies, especially
knowledge in orthodontic treatment need.

These following factors may be involved in this
research: The difficulty of selecting an appropriate picture
from 10 colored photographs could be a factor of the IOTN-
AC measuring problem. Some subjects attempted to seek the
photographs most imitating their own teeth, rather than
choosing the photograph that had a similar level of aesthetic
appeal as their own teeth.” Moreover, some malocclusion
such as anterior spacing, crossbite, and openbite, that could
not be compared with any of the 10 photographs.

The previous studies indicated that the IOTN-AC
index expresses only anterior teeth.””’ They concerned only

the aesthetic consideration and did not compose the

malposition of posterior teeth and occlusal abnormalities that
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indicated the great need for orthodontic treatment. So that, the
IOTN-AC index might not be valid in considering with
IOTN-DHC index. The IOTN-AC grade is a precise
assessment of the self-perceptions of the appearance of their
anterior teeth, while the OASIS score enquires some
questions about the perceptions of others and themselves,
along with questions about their previous performance
associated with the appearance of their teeth. Consequently,
differences in the results may have occurred. Further study
should be included in more areas in Thailand and considered
both the subjective perception of aesthetics and the objective
occlusal characteristics that lead to real treatment need.
IOTN-DHC index should be used with IOTN-AC to evaluate
normative orthodontic treatment need for the validity of data.
However, self-perceived orthodontic treatment needs and
self-perceptions on the dental aesthetic of the patients should
also be taken before starting orthodontic treatment to increase

satisfying results for both patients and orthodontists.

Conclusion

Most subjects were still concerned about the
appearance of their teeth (high OASIS score) even though
they thought that their dental appearance was good (low
IOTN-AC grade). Subjects who have negative self-
perception towards the appearance of their teeth are more
likely to be dissatisfied with their dental appearance.
Dissatisfaction with dental appearance is one of the important
factors involved in the demand for orthodontic treatment.

In conclusion, dissatisfaction with  dental
appearance has found to be related to the desire for
orthodontic treatment, and participants with negative self-
perceptions have found to be more probable to undergo
orthodontic treatment. However, most participants still
concerned about the appearance of their teeth (high OASIS
score) even though they thought that no treatment was needed

(low IOTN-AC grade), leading to unnecessary orthodontic

treatment.
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Figure 1 Photomanipulation using Photoshop CC 2015
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Figure 2 Photomanipulation of full face grading gingival display
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Table 1  Upper lips length of grading gingival display

Gingival display (mm) -4 2 0 2 4

Upper lips length (mm) 23 21 18 16 15

1INM3ANEIVY Ahmad Tu) a.41. 2005 Tdtie
Y =2 a A o dy A
Yszianszezlagiayndeveusudiinuu avil Ao
) =< a A a a o ]
srezlaguayndaveusudhhnuu 10 - 15 Hadwas 9ned
v
TunquszezIagmayntsevsuihnuunuudy szeyld
gruayndsveusuHihauy 16 - 20 uaz 21 -25 Tadwns
o ' ' P = A A
vaeglunguszez lagiuayndavesurihnuununiu
nane’

-4 mm (L-4) -2 mm (L-2)

s1ii 3

o

0 mm (L0)

MIa31MVVAD VN
, 2

AzIUUANNUIAIYAT9UBI508EY (esthetic smile
perception scores) Nn3UnngnldnzunuTasnquaiodis
Y ) I 9 Y o
@183 lnuans IHazuuualeu1as Il auuy
A1av (visual analog scale)’ ™
nuvasumulszneulldle 2 drufe
voA ) & ¢
@i 1 nudeyan lumalszannsmansves

Y Ao A

J &' a
NTINIVYIND TS WA LDV HasDE

e

J a A o Y Y

TIUN 2: VI 1UIU 2 HUINTSATY A4 HULSA
2 =1 I '
ueasgnmsessunsoumsveuiiuluwiudu luudas
o 2 A 2
sgAUNMZINTWNIon iNdendaszlninsesoy
3 Yy & ' ' ) '
nseumsuaunuluntvialuauaivaraloni luue
Y

o a < =3 1
arszAUNMZBUHUMIoN Tagisoagnimuuugy 40

a a ) a
sUaMTvIG 5.85 x 7.45 udas melagilnniiniag
i’ﬂmmﬂammuﬁmaﬂﬁ’gﬂmw e UNAAZUUUANY

) Qy
unagalavessosty ™

2 mm (L+2) 4 mm (L+4)

2 < y & ' ' v Y 2 g A A Vo
Llﬁﬂ\igﬂﬂﬂ/‘liﬂﬂﬂﬂﬂi?J’Llﬂ151]ﬂﬂlﬁuﬁlﬂﬁuTﬁu\ﬂuﬁ1ﬂﬁ'3uﬁ1ﬂi’ﬂﬁu1ﬂ1ﬂiﬁ53@1Jﬂ1’3$ﬂﬂlﬁulﬁ\iﬂﬂﬂ!mﬂﬂ1ﬂﬂu

Figure 3 Photomanipulation of lower face grading gingival display
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Figure 4 Full face in various gradings gingival display using visual analog scale score
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Figure 5 Lower face in various gradings gingival display using visual analog scale score
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Table 2  Distribution of Evaluators according to Age and Sex

18-30 yr 35 30.43% 37 32.17% 72

31-59 yr 45 39.13% 46 40% 91

60-80 yr 35 30.43% 32 27.83% 67
Total 115 115 230
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Table 3 Means and standard deviation of the attractiveness of the

image in full-face and lower third of face view

Full Face 56.061+0.96 0.009*

Lower Face 0.009*
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Table 4 Mean esthetic perception scores in full-face and lower third

of face view
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Table 5

for the group of 18-30 years.

Mean esthetic perception scores in full-face and lower third of face view at gingival display level -4,-2,0,2,4 mm classified by gender
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Table 6 Mean esthetic perception scores in full-face and lower third of face view at gingival display level -4,-2,0,2,4 mm classified by gender
for the group of 31-59 years.
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Table 7

for the group of 60-80 years.

Mean esthetic perception scores in full-face and lower third of face view at gingival display level -4,-2,0,2,4 mm classified by gender
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Effect of Field of Views and Gingival Display
with Upper Lip Length on Smile Esthetic Perception

Rungrojanarak S* Peampring C**

Abstract

The purpose of this study was to compare the smile esthetics perception with various frame views and gingival display with upper
lips length of laypeople accompanying patients undergoing dental treatment at the Faculty of Dentistry, Prince of Songkhla University. The
participants were categorized into 3 group 18-30 years old, 31-59 years old, 60-80 years old. Each sex group comprised of 115 Male and 115
Female. Questionnaires were distributed to the participants asked to score the attractiveness of different frame views full-face and lower third
of face of woman displayed ideal smile. Five photographs of smile per frame view, each with different degree of gingival display with medium
upper lips length ranging from -4,-2,0,2,4 mm, were asked to mark on the VAS score by participants. The result showed that there was a
statistically difference in the smile esthetics perception between full-face and lower third of face at gingival display with medium upper lips
length -4,-2,0 mm (p<0.05). In conclusion, the present study revealed that the smile esthetics perception between full-face and lower third of
face were different at gingival display with medium upper lips length -4,-2,0 mm. There is a decreasing tendency in satisfaction with every age
groups negative gingival display. Gingival display with medium upper lips length of 0 mm was the most attractiveness smile esthetic perception

of male and female.

Keywords: Gingival display/ Frame view/ Esthetic perception/ Smile
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Figure 2 Age distribution of odontogenic keratocysts
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The Retrospective Study of Prevalence, Treatment
and Recurrence Rate of Odontogenic Keratocyst
(OKC) in Faculty of Dentistry, Khon Kaen University

Tiranon A* Kongyadee W** Klanrit P*** Rattanapan P****

Abstract

The purpose of this retrospective, descriptive study was to study the prevalence, distribution, treatment modalities and recurrence
rate of odontogenic keratocyst (OKC) cases from 2008 to 2019 in Faculty of Dentistry, Khon Kaen University. Prevalence and distribution of
OKC were analyzed from the patients who were diagnosed histologically as OKC during 2008 to 2019 from database of the Oral Pathology
Unit, Faculty of Dentistry, Khon Kaen University. The treatment modalities and recurrence rate were analyzed from treatment records of the
OKC patients who were treated in Faculty of Dentistry, Khon Kaen University. The Results from 187 cysts in 169 patients showed the prevalence
of OKC was 15.4 % of all odontogenic cyst. OKCs occurred predominantly in female (54.4%) and in the second decades of life (36%,). The
most common site were the posterior region of mandible (49.7%). Most of the lesions were unilocular radiolucency (66. 1%). Of which, 39
patients 59 cysts were treated in Faculty of Dentistry, KKU. Average follow-up period was 53 months. The overall recurrence rate was 12.3%.
The recurrence occurred more frequently in OKCs that were multilocular radiolucency (16.7%) and were treated by enucleation followed by
carnoy’s solution application. There was no recurrence found in patients treated by resection and enucleation followed by adjunctive measures
(other than carnoy’s solution). In addition, as the overall recurrence rate in this study was relatively low, we recommend to choose the
conservative treatment as much as possible to achieve the least morbidity. However, resection is recommended in syndromic OKCs patients or
multiple recurrent OKC lesions. All recurrences in this study were occurred in the first 5 years after the operation. Therefore, proper treatments

and long term follow up for at least 5 years are recommended

Keywords: Odontogenic keratocyst/ Prevalence/ Distribution/ Treatment/ Recurrence
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s
Figure 1 Extra-oral and intra-oral photographs of the patient before
orthodontic treatment
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Figure 2 Study model of the patient before orthodontic treatment
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Figure 3 Periapical radiograph of the patient before orthodontic

treatment
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Figure 4 Panoramic radiograph of the patient before orthodontic

treatment
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Figure 5 Lateral cephalometric radiograph and tracing of the patient

before orthodontic treatment
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Table 1 Lateral cephalometric analysis
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Maxilla to (degree) 82+3
Cranial base SN PP (degree) 7+3
SNB (degree) 79 +£4
- . SN-MP  (degree) 32+5
g ng;jratsz SN-Pg  (degree) 82.5+3
% SN-Gn  (degree) 68 +£3.29
FMA (degree) 24 +3
Maxillo- ANB (degree) 3+2
Mandibular Wits (mm.) 0+2
MP-PP  (degree) 25+5
Maxillary 1 to NA (degree) 22+6
dentition 1toNA (mm.) 342
_ 1to SN (degree) 103+ 6
‘E Mandibular 1to NB (degree) 25+7
2 dentition 1toNB (mm.) 3+£2.22
1to MP (degree) 90 +5.97
Maniaar | 10T (degreo et
° E line U. lip (mm.) 25+1.5
2 E line L. lip (mm.) 1+1
':':' Soft tissue Naso-labial angle 102+38
;5 (degree) 10.5+7.5
H-angle (degree)
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78.6 Retrognathic maxilla
15 Backward rotation

69.5 Retrognathic mandible
55.8 Backward rotation retrusive chin
70 Posterior rotation

82 Backward rotation

41.7

9.1 Skeletal class 11

2 Skeletal class T

40.8 Open configuration
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0.1 Retrusion

90 Retroclined

22 Normal inclination

9 Protrusion
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19 Convex facial profile
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Table 2  Treatment Step
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Initial phase

- Initial clinical examination and records, intraoral and extraoral photography, impression of upper and lower arches

was taken for study model.

- Refer for taking x-ray: lateral cephalometric, full mouth periapical and panoramic 3

- Treatment planning, selected the treatment option

- Refer for extraction 24, 75, and 85

- Bracket placement with bi-dimensional bracket

Leveling phase

- Direct bonded on the upper and lower arches, banded on first molars

- Leveled and aligned with 0.014”, 0.016” and 0.016”°x0.022” NiTi archwires

Movement phase

- U: Contracted canine and anterior by closed coil spring on 0.018x0.025” SS and using TPA for maintain U6

position

- L:0.018”x 0.025” SS with labial crown torque; L6s were protracted to anterior by closing loop (cherry loop) and
using Forsus appliance for prevention LI retroclination and control the anchorage

Finishing phase

- Archwire adjustment to correct marginal ridge and obtain archform
- Protract L7s

- U/L 0.0187x0.025” SS

- Class II elastic

Treatment time

26
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Figure 6 The Forsus appliance (A) Cherry loop bending (B)
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Ham3snEIMNAatn oseuoununeuns Wunvvoslw@weazTuns Nl tuulszania 1

FAE1 WU MITVIHAONUUITIVHAZLUIAIEAAL UUD (15299 3) (31N 7, 8)
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Table 3  Clinical evaluation after treatment compared with initial treatment

Overjet 6 mm 2 mm
Overbite 3 mm 2 mm
Canines relationship Right Class II Class I
Left Class II Class I
Molars relationship Right Class II Class I
Left Class II Class I
Upper Midline Shift to RHS 2 mm On with face
Arch form Paraboloid Paraboloid
Intercanine width 36 mm 36 mm
Intermolar width 48.5 mm 47 mm
Lower Midline On with face On with face
Arch form Paraboloid Paraboloid
Intercanine width 28 mm 28 mm
Intermolar width 46 mm 40 mm
Curve of Spee 5 mm 1 mm
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Figure 7 Extra-oral and intra-oral photographs of the patient after

orthodontic treatment
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Figure 8 Study model of the patient after orthodontic treatment
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Figure 9 Panoramic radiograph of the patient after orthodontic treatment
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Table 4  Lateral cephalometric analysis after treatment

Maxilla to SNA (degree) 82+3 78.6 79.2 0.6
Cranial base SN-PP (degree) 7+3 15 15 0
Mandible to SNB (degree) 79 £ 4 69.5 71.1 1.6
Cranial base SN-MP  (degree) 3245 55.8 56.5 0.7
g SN-Pg (degree) 82.5+3 70 70 0
% SN-Gn  (degree) 68+3.29 82 82 0
FMA (degree) 2443 41.7 42.7 1
Maxillo- ANB (degree) 3+2 9.1 8.1 -1
Mandibular Wits (mm) 0+2 2 0 -2
MP-PP  (degree) 25+5 40.8 40.8 0
Maxillary 1toNA  (degree) 22+6 11 5 -6
dentition 1toNA (mm) 3+2 0.1 -4.4 -4.3
1to SN (degree) 103+ 6 90 83.2 -6.8
§ Mandibular 1toNB  (degree) 2547 22 29 7
= dentition 1toNB  (mm) 32222 9 5.7 33
1to MP  (degree) 90 +5.97 76 82.7 6.7
Maxillo-Mandibular | 1 to_l (degree) 13511 138 140 2
° Soft tissue E line U. lip (mm) 25+1.5 -1.1 -4.7 -3.6
,é E line L. lip (mm) 1+1 4.9 -1.1 -6
g Naso-labial angle (degree) 102 +8 90 94 4
H-angle (degree) 10.5+7.5 19 14 -5

s 10 awSednz Tnandswzdudaazatadumeondinsine

Figure 10 Lateral cephalometric radiograph and tracing of the patient after orthodontic treatment
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Figure 11 Lateral cephalometric superimposition of the patient before

(Black line) and after orthodontic treatment (Red line)
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Figure 12 Maxillary and mandibular superimposition of the patient
before (Black line) and after orthodontic treatment (Red

line)
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Orthodontic Treatment after Extraction of
Ankylosed Second Primary Molars: A Case Report

Manosudprasit A*¥ Waewsanga S** Deesamer S*

Abstract

Ankylosed teeth are defined as the fusion of the cementum or dentin of the root surface with the surrounding alveolar bone. The
etiology of ankylosis is divided into extrinsic and intrinsic factors. Extrinsic factors are local mechanical trauma, localized infection, chemical
or thermal irritation. Intrinsic factors include a genetic or congenital gap in the periodontal ligament. Tooth ankylosis is important to
orthodontists because the malocclusions associated with it become progressively worsen and the ankylosed tooth could not move by orthodontic
force. This case report refers to an 18-year-old female who had orthodontic treatment with extraction of ankylosed lower primary second
molars (75, 85) and upper left first premolar (24), following by protraction of lower first molars (36, 46) to close the ankylosed extraction
space. After orthodontic treatment, the patient was satisfied with better chewing pattern and had Class I canine and molar relationship on both
sides. The treatment time was approximately 2 years, and the patient was advised to wear upper and lower wraparound retainers full-time for
2 years followed by night time after the 2-year period. The reason for extraction 75, 85 was the severe root resorption that rendered corticotomy
cannot be performed or proximal and occlusal not built up properly. Therefore, the treatment applied to this case was orthodontic space closure
with a substitute, but the post-treatment radiographic finding shows some loss of marginal bone at the mesial of 36, 46 because of the surgical

process in removing ankylosed 75, 85, which some bone had to be taken out.

Keywords: Orthodontic treatment/ Malocclusion/ Primary molar/ Infraocclusion
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Management of Involuntary Self-Mutilation in
a Child with Lesch-Nyhan Syndrome

Lertsirivorakul J* Wichajarn K** Tiamkao S*** Chawyotha P****

Abstract

Lesch—Nyhan syndrome (LNS) is a rare X-linked recessive disorder of purine metabolism caused by deficiency of the enzyme
hypoxanthine guanine phosphoribosyltransferase (HPRT). It is characterized by hyperuricemia, neurologic dysfunction, and self-mutilation.
Medical and dental management in a 10-year-old boy diagnosed with LNS are described. Involuntary self-mutilation could be controlled using a
soft mouth guard and repeated injections of botulinum toxin A (BTX-A) into the bilateral masseter and temporalis muscles. The findings suggest

that patients with LNS require treatment from a multidisciplinary team. In addition, a soft mouth guard, repeated BTX-A injections, and

pharmacological therapy could be a promising management of involuntary self-mutilation in LNS patients.

Keywords: Lesch—Nyhan syndrome/ Self-mutilation/ Cerebral palsy

Introduction

Lesch-Nyhan syndrome (LNS), also called Nyhan's
syndrome and juvenile goutl, was first described by Lesch
and Nyhan in 1964. It is a rare X-linked recessive disorder,
occurring in 1:100,000 to 380,000 live births® and mainly
affecting males.” LNS (OMIM 300322) results from a deficiency
of the enzyme hypoxanthine-guanine phosphoribosyltransferase
(HGPRT) in purine metabolism, "? caused by mutations in the
hypoxanthine phosphoribosyl- transferase 1 (HPRTI) gene
(OMIM 308000) located on the long arm of the X chromosome
(Xq26.2—q26.3).5 LNS is characterized by 3 major features,
including neurologic dysfunction, uric acid overproduction,
and cognitive and behavioral disturbances.’ Affected children
usually present neurological deficits before 1 year of age. The
neurologic dysfunction involves the pyramidal (e.g.
spasticity, hyperreflexia, and extensor plantar reflexes) and
extrapyramidal (e.g. dystonia, choreoathetosis, opisthotonos,
and sometimes ballismus) systems.7 It results in global
developmental delay, often leading to a misdiagnosis of
cerebral palsy.” 1Q values of LNS patients range from 25 to

101.° However, the explanation of how this deficiency can

cause such profound neurobehavioral symptoms of LNS
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remains unclear.” The animal models demonstrated that
HPRT deficiency in mice had reduced dopamine levels in the
basal ganglia area and the consequences to cognitive
dysfunction and neurobehavioral abnormalities. 10

The reduced HPRT enzyme activity results in
increased purine synthesis which leads to an overproduction
of uric acid and consequently hyperuricemia. The excessive
production of uric acid may lead to deposition of uric acid
crystals, sodium urate, or calculi in the kidneys, ureters,
bladder, or articular cartilages. Children with LNS may
develop all the clinical signs of gout such as tophaceous gouty
arthritis, uricosuria, hematuria, nephrolithiasis and have
increased risk for urinary tract infections.” "'

A consistent symptom in all cases of LNS is the
abnormal compulsive involuntary self-mutilating behavior,
usually appearing about 1 year of age.12 This behavior is
generally expressed by persistent biting of the lips, tongue,
fingers, shoulder and results in partial or total destruction of

oral and perioral tissues. Partial or complete amputation of

fingers, toes, and tongue has been also rcs:ported.13
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*** Division of Neurology, Department of Medicine, Faculty of Medicine, Khon Kaen University, Amphur Muang, Khon Kaen.

**** Dental Department, Lamplaimat Hospital, Amphur Muang, Buriram.
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The most common cause of cognitive deficit and
abnormal compulsive self-mutilating behavior is cerebral
palsy. However, there are many syndromes that can also have
clinical presentation like this including autism, Tourette
syndrome, Cornelia de Lange syndrome, idiopathic
intellectual deficit, severe psychiatric disorders, sensory
neuropathies, and e:ncephalitis.14 LNS, in particular, should
also be differentially diagnosed in an individual who
presented with global delayed development and self-
mutilating behavior. The prognosis of LNS is very poor.
Without proper management, most LNS patients die in their
childhood and survival to 20-30 years of age is rare.”” The
most common cause of death is due to infection or renal
failure.""

Several medical and dental management methods
have been employed in LNS patients. Allopurinol is

effectively used to control the overproduction of
hyperuricemia. It blocks the metabolism of hypoxantine and
xanthine into uric acid but has no effect on neurobehavioral
symptoms. To reduce complications from involuntary
injuries and other deleterious behaviors, balcofen and
benzodiazepine for spasticity; physical, behavioral and
psychiatric therapies as well as protective equipment have
been suggested.” However, the result on behavioral
abnormalities is not satisfactory. Such problems need to be
managed by a combination of pharmaceutical therapy,
physical restraints and behavioral interventions. Physical
interventions include bandaging, gloves, or various types of
restraints that protect the body parts from continued damage.
A few reports on reducing involuntary self-mutilation in LNS
presented successful results of repeated injections of
botulinum toxin type A (BTX-A) into muscles of
mastication”® or facial perioral muscles,'® while another
reported an ineffective outcome.'”

Dental approaches to prevent involuntary bite
injuries have included placement of a soft mouth guard or
acrylic splint and different designs of intraoral appliances.
While trying to maintain the dentition, vital pulpotomy and
In severe cases,

crown resections have been reported.

orthognathic surgery to create open bite and extraction of all

teeth have been suggested. " This report describes the
characteristic of a child with LNS who received management
under medical and dental collaboration and self-mutilating
behavior was controlled with a soft mouth guard and repeated

BTX-A injections.

Case report

A 10-year-old boy was referred to the Pediatric
Dentistry Clinic, Faculty of Dentistry, Khon Kaen University
(KKU), due to traumatized ulcerative tongue, lip, and fingers.
He was the second child of healthy non-consanguineous
parents. His mother’s pregnancy and perinatal course had
been unremarkable. The mother reported that at 1 month of
age, he didn’t raise his head. He was diagnosed with cerebral
palsy at 12 months old but no treatment was provided. At 2
years old, he started banging his head and biting his lips and
fingers. Although the lip biting ceased at 4 years of age after
extracting all primary maxillary incisors, head banging and
finger biting behaviors were presenting. Also, the mouth
biting resumed at 10 years old.

Carried by his mother, he was totally dependent. He
was unable to sit, stand and walk but could speak only few
single words. His weight (23 kg) and height (134 cm) were
below the 3rd percentile of average weight and below the 25th
percentile of average height of 10-year-old Thai children.
The parents reported the patient’s destructive and repeated
biting of lips, tongue and fingers which resulted in worse
injuries. Attempting to prevent the patient’s biting, chewing
and drooling problems, his mother simply put a thick sponge
in between his teeth, covered his mouth with a cotton mask
and wrapped both of his hands with towels.

The patient exhibited uncontrolled repetitive
movements, twisting, and abnormal postures which became
more intense when he was tense or excited. There were
contractures of his wrists, elbows, ankles and knees and
generalized hyperreflexia. He presented multiple tophi (0.5-
1 cm in diameter) on both ear helices (Figure 1A), red and
irritated rashes on both cheeks (Figures 1A and 1B) which
resulted from a smelly moist cotton mask. Chronic scars
presented on both lips and thumbs (Figures 1A, 1C, and 1D).
No lymphadenopathy was detected.
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Figure 1 Clinical appearance of the patient presenting traumatized tongue and multiple tophi on both ear helices (A), rashes on the left cheek (B),

and chronic scars on the right (C) and left (D) thumbs

Initial oral examination was difficult to perform,
although using papoose board and mouth gag. Fresh wounds
were found on the left half of the tongue with covering slough
tissue (Figure 2) and deformity of the lower lip. His oral
hygiene was poor with generalized gingival inflammation due
to heavy deposition of plaque and calculus. The mother
brushed his teeth only once daily. He was in the late mixed
dentition stage which presented Class II malocclusion with
generalized spacing, excessively proclined and open bite
anterior incisors and partial eruption of premolars. Multiple
carious lesions involved teeth 21, 22, 16, 26, 53, 63, 64, and
75. In addition, teeth 46, 54, 65, 84, and 85 retained roots.

Figure 2 Intraoral feature showing the injured tongue, carious teeth,
and poor oral health status with generalized heavy plaque
and calculus deposition

Panoramic radiograph could not be obtained due to

the patient’s uncontrolled movement.

radiographs were performed by stabilizing him with a papoose

Therefore, intraoral

board and film holding by the mother. After full mouth scaling
and prophylaxis, and application of Duraphat® varnish on all
remaining teeth. Extraction of teeth 46, 54, 65, 84, and 85 was
accomplished under local anesthesia using stabilization with a
papoose board and restraint by his mother.

Two days later, soft mouth guards were fabricated
and inserted (Figure 3). Impressions of both upper and lower
arches were taken with difficulty because the patient resisted
mouth opening. The mother was instructed and trained how to
use and clean the mouth guards. Although the patient used
only the upper mouth guard, it prevented tongue biting and
ameliorated a drooling problem. A few days later, the cotton
mask was discarded. The mother was instructed for patient’s
oral hygiene care with a hands-on demonstration. He was then
referred to consult with a neurologist at the Srinagarind
hospital, Faculty of Medicine, KKU. He was diagnosed with
dystonic cerebral palsy and 2 mg diazepam tablet at bedtime

was prescribed.

Figure 3 Soft mouth guards inserted on both upper and lower arches




94 | Khon KaenDent) » Volume 23 » Number 3 ® September-December 2020

At two-week follow-up, the wounds on the tongue
and lip healed well (Figure 4) also the rash on both cheeks.
However, a new ulceration at the mandibular left retromolar
area occurred due to irritation from the distal end of the upper
mouth guard. Therefore, the mouth guard was adjusted to
relieve the soft tissue trauma. Dental treatment including
placement of composite, prophylactic resin restorations and

sealant was completed in the following appointment.

Figure 4 Appearance of the tongue and lip after using upper mouth
guard

One month later, the patient returned with a
complaint of lower lip biting. Oral examination revealed
ulceration on lower lip and further eruption of tooth 15 which
resulted in loose mouth guard. A new upper mouth guard was
replaced. Two weeks later, the biting problem persisted.
Therefore, a lower acrylic appliance with lip-bumper was
provided. The patient was referred to the neurologist who
prescribed 2 mg diazepam tablets (morning and evening) and
a 5 mg diazepam tablet at bedtime. The biting problem was
relieved, although the patient could not wear the lower lip
bumper because of its poor retention due to heavy force of the
lower lip.

Due to the continuing traumatic activities, 9 months
later, the patient was referred to a geneticist for a definitive
diagnosis. His karyotype was 46 XY. The complete blood
count revealed normal hemoglobin level (11.6 g/dL) and
normal mean corpuscular volume (86.3 fL). Serum uric acid
and creatinine werel3.8 (reference value = 2.7-7.0 mg/dL)
and 0.8 (reference value = 0.5-1.5 mg/dL) mg/dL,

respectively. The random urine uric acid to creatinine ratio

was 2.66 (normal value = less than 1.0 at that age). Twenty-
four urate excretion was 38.7 mg/kg. Genomic DNA was
isolated from peripheral blood leukocytes. PCR amplification
of 8 fragments covering HPRT1 (NM_000194) coding region
was performed and followed by direct sequencing by using
oligonucleotide primers as reported previously.18 Mutation
analysis of HPRTI revealed c.133A > G in exon 2. This
mutation changed Arginine to Glycine at position 45 (p.
Arg45Gly) which confirmed the diagnosis of LNS. The
treatment was initiated with allopurinol (10 mg/kg/day),
baclofen (0.4 mg/kg/day) and diazepam (0.2 mg/kg/day). In
addition, injections of BTX-A botulin (Dysport") were
applied in both masseter muscles 40 units each and both
temporalis muscles 40 units each. The injections were
repeated every 3 months.

Three months later, his serum uric acid was
decreased to 3.6 mg/dl and multiple tophi on both ear helices
were decreased in size. Six months after treatment, the
multiple tophi disappeared (Figure 5). Self-injurious
behavior, although having 80% improvement, still presented.
Gabapentin was prescribed with a dose of 40 mg/kg/day
because the previous study15 reported effective treatment of
self-mutilation in LNS using gabapentin. One month after
initiation of gabapentin, the deteriorative behavior slightly
improved. However, 3 months later, the self-injurious
behavior was not improved. Therefore, gabapentin was
ceased while othertreatments were continued. The serum uric

acid level had been controlled without new tophi occurring.

Figure 5 Appearance of the right (A) and the left (B) ear helices
after treating with allopurinol
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During 2-year follow-up, periodic recalls were
provided for medical and dental management. Compulsive
self-mutilation occurred less frequently and almost
exclusively to his lips only when the mouth guard was worn
out or unfitted. The traumatized lesions, however, alleviated
well after applying a new mouth guard. Finally, the upper
mouth guard was increased in thickness to create anterior
open bite which prevented lower lip biting. With mouth
guard and hand gloves combined with prescribed
pharmaceuticals, the problems were under control and the

patient was re-evaluated at 3-month intervals.

Discussion

Diagnosis of LNS in this patient was delayed
because he lived in a remote area and the self-mutilation did
not raise concern until 10 years of age. In addition, his
clinical symptoms were confused with his primary diagnosis
of cerebral palsy. Because of the characteristic neurologic
disturbance and compulsive self-mutilation, the diagnosis of
LNS was suspected. The multiple yellowish non-tender tophi
presenting on both ear helices were also a possible presenting
feature of the disease, secondary to gout contained uric acid
crystals. Mitchell and McInnes suggested that in all males
diagnosed having cerebral palsy, HGPRT deficiency must be
ruled out by determining the ratio of uric acid to creatinine in
a random urine specimen.19 HPRT enzyme activity in
erythrocytes and HPRT! mutation analysis are the gold
standard for diagnosing LNS.” High value of uric acid to
creatinine ratio in urine can be useful for diagnosing LNS,
particularly if the mutation analysis is unavailable. The
mutation analysis in this patient eventually revealed known
pathogenic mutation which confirmed the diagnosis of LNS.”

Allopurinol was used to treat hyperuricemia, reduce
kidney complications (nephrolithiasis, urate nephropathy),
and prevent gouty arthritis and new tophi. In this case, the
absence of tophi on both ear helices possibly resulted from
the success of allopurinol in inhibiting uric acid production.
Unfortunately, in agreement with many reports,”* it has not
The

affected neurological and behavioral problems.

subsequent dental impressions were performed more easily

possibly due to the calming and muscle relaxant effect of
diazepam. McManaman and Tam reported the efficacy of
gabapentin for treatment of self-injurious behavior in 1999.”
They proposed the hypothesis that brain gamma-
aminobutyric acid (GABA) level is involved in self-injurious
behavior. Therefore, property of gabapentin in increasing
brain GABA level should improve the self-injurious
behavior. However, this patient did not respond to gabapentin
treatment.

The action of BTX-A both directly on the peripheral
nervous system and indirectly on the central nervous system
may help in reducing self-abusive behavior in LNS.” A
successful treatment of lip biting with repeated BTX-A
injections in the facial perioral muscles (zygomatic muscles,
orbicularis oris muscle and levatorlabii inferioris) had been
reported.16 It is, however, useful when the injury is limited
to perioral muscles. In this patient, BTX-A was administered
into bilateral masseter and tempolaris muscles because they
are muscles of mastication which directly control biting
activity. Moreover, injecting the BTX-A in the orbicularis
oris muscle or genioglossus muscle required more injection
sites and is infeasible in this uncooperative patient. BTX-A
is a safe treatment when administered in appropriate doses by
an experienced specialist. The most common side effect is
adjacent muscle weakness due to diffusion of the solution.
Injection dose of BTX-A is 10-50 units per site, depending on
the target muscle, with a total dose of 200 units in the
masticatory system.28

A successful treatment of dystonia and self-
mulitation with bilateral chronic stimulation of the globus
pallidus internus (deep brain stimulation) in a case of LNS
was also documented.” It was not indicated for this patient
because the procedure is invasive and expensive. In addition,
deep brain stimulation is effective for generalized dystoniasm
but the dystonia of this patient was segmental.

Until now, no effective management to control
involuntary self-injurious behavior has been reported.
Combined physical, behavioral and psychiatric management
is the best management for prevention.

Physical and

emotional stress should be avoided to reduce further injury.
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Many individuals need physical restraints to prevent self-
injury. This patient still needs to wear a mouth guard and
bandage both hands with towels. If the appliance was
removed, the patient would become very agitated and scream.
A maxillary appliance designed to raise the anterior bite
exhibited favourable results in preventing self-mulitation in
LNS.” It was not considered in this patient who needed
frequently a change of appliance because of the changing oral
condition due to erupting teeth which resulting in poor
retention. The mouth guard in this report was, however,
increased in thickness to create anterior open bite. It is
inexpensive, easy to fabricate and can be cleaned easily. It

also protects all soft tissue including buccal mucosa, tongue

and lips better.

Conclusion

The present study suggests that LNS should be
ruled out in all males diagnosed with cerebral palsy and
presenting self-injurious behavior. Patients with LNS need
both pharmacological and dental management to ameliorate
the symptoms of disease and improve quality of life. In order
to achieve these goals, a close collaboration between medical
and dental personnel is required. A soft mouth guard,
repeated BTX-A injections, and pharmacological therapy
could be a promising management of involuntary self-

mutilation in LNS patients.
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Figure 1

Action mechanism of antimicrobial A) Calcium ions cover the phospholipid layer of bacteria to provide specific environment for proper

function of embedded protein B) After chlorhexidine displaces covered calcium ions, chlorhexidine molecules bind and bridge the

phospholipid headgroups, then displace the phospholipid which contributes to the disruption of homeostasis and related metabolism

. L7
process in bacteria.
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Chlorhexidine in Dentistry Part I: Functional
Mechanism and Adverse Effects

Teerakanok S*

Abstract

Since periodontal diseases and dental caries are mainly caused by oral microcosms, the elimination of oral biofilm plays a major
in preventing and slowing disease progression. The use of antiseptic agents is another effective choice of treatment to reduce the number of
oral microbes. Chlorhexidine is an antiseptic with a broad spectrum. Due to its high safety, chlorhexidine has been used widely in dentistry.
This review article aimed to elucidate the mechanism of action against oral microbes, mechanism of controlling oral biofilm formation, adverse

effects after using chlorhexidine in terms of cellular and clinical level.
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