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Review Article

Milestone of Oral Medicine in Thailand: Faculty of Dentistry,
Chulalongkorn University Perspective

Kobkan Thongprasom1

1
Department of Oral Medicine, Faculty of Dentistry Chulalongkorn University, Bangkok Thailand

Correspondence to:
Kobkan Thongprasom, Department of Oral Medicine, Faculty of Dentistry Chulalongkorn University, 34, Henri-Dunant Rd, Patumwan,
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Abstract

Dentist is the first person who has the opportunity to detect abnormal changes in the oral
cavity. As oral diseases are frequently associated with systemic diseases, this is important for the
patients because early detection and correct diagnosis can save the patients’ life. Many oral diseases
can cause burning sensation, severe pain and difficulty in speaking, swallowing, and/or eating. These
symptoms can tremendously affect the patients’ general health as well as their quality-of-life. With
the emerging new diseases/infections and the increase in autoimmune disease related oral lesions,
achieving accurate diagnosis and effective treatment has been a challenge. Hence, knowledge in oral
diagnosis and oral medicine are very important for the dental practitioners. Topical steroid such as
fluocinolone acetonide was established in the Faculty of Dentistry, Chulalongkorn University since
1985. Treatment and management of Oral Lichen Planus (OLP), Oral Lichenoid Drug Reaction (OLDR),
Recurrent Oral Ulceration (ROU), Glossitis, Pemphigus, Mucous Membrane Pemphigoid (MMP) and
research in oral medicine have been discussed. This review presented the interesting oral diseases

in Thai patients and milestone of oral medicine in Thailand.
Key words: Fluocinolone acetonide; Lichen planus; Lichenoid; Mucous membrane pemphigoid; Oral; Pemphigus

Received Date: Oct 24, 2014, Accepted Date: Jan 12, 2015

Thongprasom 2015 1



6 IRANRARNTIUAIWNY MeATUTRY 75 T ~
@@j Celebrating 75 Years of Thai Dentistry J%S\/“D

Introduction

Although oral medicine was not an official
course at that time of the establishment of the
Faculty of Dentistry, Chulalongkorn University in 1940,
there were various related courses in the dental
curriculum. For examples, General Medicine provided
the dental students the knowledge of signs and
symptoms in the body that could be related to oral
health. Oral diagnosis was documented as an important
course in dental curriculum because the accurate
diagnosis led to effective treatment of the diseases.
Therefore, dental students were required to take the
oral diagnosis course. Apart from participating in the
out-patient department, oral diagnosis was also a
part of the Operative Dentistry department, which
comprised the Periodontology, Oral Medicine and
Oral Diagnosis led by Professor Issara Yuktanan since
1963. In 1974, Periodontology department was established
as individual entity and subsequently was Oral
Medicine department. Oral examination and oral
diagnosis have been in the curriculum of Oral Medicine
course ever since.

Various patients were enrolled to the Oral
Diagnosis and Oral Medicine clinic, Faculty of Dentistry,
Chulalongkorn University for oral examination,
diagnosis and treatment of dental problem or oral
mucosal diseases. In Thailand 0.1 % triamcinolone
acetonide in orabase was the only commercially
available topical steroid, but it was not effective in
the treatment of severe oral ulceration. In 1985,
Assistant Professor Punni Soomsawasdi, Head of Oral
Medicine Department, introduced a new high
potency topical steroid named 0.1 % fluocinolone
acetonide to the Pharmacology Department, Faculty
of Dentistry, Chulalongkorn University. Assistant
Professor Somsri Rassamithat, Head of Pharmacology
Department and Associate Professor Wanee Taweesap
prepared 0.1 % fluocinolone acetonide in the solution
(FAS) form first and then in the orabase form (FAO)

later.

Research on topical steroids -
Fluocinolone Acetonide

Since 1988, the research on topical steroid in
the topic of “0.1 % fluocinolone acetonide in orabase
in the treatment of oral lichen planus” was supported
by Ratchadapiseksoompooch Grant, Chulalongkorn
University. Oral Lichen Planus (OLP) is the most common
oral lesion in the Oral Medicine clinic and it is a chronic
inflammatory disease of unknown etiology characterized
by white striae with or without erythematous or erosive/
ulcerative area. Patients usually come to Oral Medicine
clinic with the chief complaint of burning sensation or
pain when eating hot and spicy food. Most of the
patients with OLP are middle-aged women.' In recalcitrant
OLP, control of oral hygiene with topical treatment the
OLP lesion with 0.1 % FAO can enhance healing of the
lesions without serious side-effects (Fig. 1). Only
pseudomembranous candidiasis during treatment with
FAO may occur, but could be easily resolved with
antifungals. There was no adrenal suppression found in
all cases after treatment with FAO for 6 months. This
study confirmed that this drug was safe for long-term
use in chronic lesions such as OLP. Moreover, FAS has
been found to be effective, low cost and safe in the
treatment of OLP in the long-term follow-up (Fig. 2).
The patients from various parts of Thailand, particularly
the poor patients, benefitted greatly from these drugs.
This resulted in reduced treatment cost and travel
expenses of the patients. This research was also
published in the Journal Oral Pathology and Medicine
in 1992 by the title of “Relative efficacy of fluocinolone
acetonide compared with triamcinolone acetonide in
treatment of oral lichen planus”.2 From this research,
Thongprasom et al. Clinical Scoring Criteria has been
widely used to assess the treatment outcomes, clinical
response and the severity OLP lesion in the researches
of many International Medical and Dental Journals as
follows:””
Score 1 = mild white striae
Score 2 = white striae with atrophic area < 1 cm’

Score 3 = white striae with atrophic area > 1 cm’

2 J DENT ASSOC THAI VOL. 65 NO.1 JANUARY - MARCH 2015
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Score 4 = white striae with erosive area < 1 cm”
Score 5 = white striae with erosive area > 1 cm”

In 1992, the technology of the preparation
of 0.1 % FAO was transferred to the Government
Pharmaceutical Organization of Thailand. However, as it
was not cost effective for industrial production at that
time, this drug had only been prepared in the Faculty
of Dentistry, Chulalongkorn University. Nowadays, this
drug is widely used by dental practitioners in many
universities, hospitals and private clinics in Thailand.
Recently, fluocinolone acetonide has been accepted
into the National List of Essential Medicines in Thailand.

Since fluocinolone acetonide has been widely used and

has been found to be effective with no serious side-effect
in long-term foLlow—up,10 more topical steroids have
been prepared in the Faculty of Dentistry, Chulalongkomn
University such as 0.05 % clobetasol propionate,
0.1 % fluocinolone + 1 % clotrimazole gel, 0.05 %
dexamethasone mouthwash, 0.01 % triamcinolone
acetonide mouthwash and etc. to treat the widespread
lesions of oral autoimmune diseases such as pemphigus,
mucous membrane pemphigoid, recurrent aphthous
ulceration. Not only Thai patients, but also foreign
patients with oral lesions referred from various countries,

have been treated with these topical steroids.

Figure 1 Poor oral hygiene in a 60-year-old male with OLP, the lesions persisted more than 10 years and no response to

any medications. Heavy calculus deposition, furcation involvement on tooth 26, generalized abrasion and deep

caries under gingival margin on tooth 37 were seen (mirror image). The left marginal and attached gingiva showed

erythematous and ulcerative areas with white striae.

A. Atrophic/ulcerative lichen planus in a patient with poor oral hygiene before treatment

B. After control of oral hygiene and treatment with 0.1 % FAO, gingiva returned to normal after 4-year follow-up.

A

Figure 2 White striae with erythematous and ulcerative areas on the left buccal mucosa in a 49-year-old female

A. Erythematous and ulcerative areas of OLP on the left buccal mucosa before treatment

B. The OLP lesion showed remission after treatment with 0.1 % FAS in one month. This is after 8-year follow-up.

Thongprasom 2015 3
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Recurrent aphthous ulceration, stomatitis and glossitis

Apart from OLP, recurrent aphthous ulceration,
glossitis or stomatitis are also commonly found in Thai
patients. Recurrent aphthous ulceration defined as
a common condition which is characterized by
multiple recurrent small, round or ovoid ulcers with
circumscribed margins, erythematous haloes, and yellow
or grey floors typically present first in childhood or
adolescence. The etiology of this disease is not entirely
clear. Stomatitis defined as generalized inflammation
of the oral mucosa, whereas glossitis defined as
inflammation of the tongue. These disorders affect the
quality-of-life of the patients because of chronic pain
and burning sensation to hot and spicy food. In 1998,
the Government Budget Fund supported us to conduct
the applied research in the topic of “Hematological

abnormalities in oral lichen planus, recurrent aphthous

ulceration and stomatitis or glossitis”. Our studies
were the first to explain the abnormalities of folate
and vitamin B, levels in Thai patients with those
diseases.“'12 From these results, we found that folate
levels should be investigated in patients with symptomatic
oral lesions, especially those with risk factors of age,
poor nutrition or systemic diseases. Correction of folate
and vitamin B,, deficiencies have been found to be
useful in the treatment of such lesions (Fig. 3). The
recalcitrant oral lesions/ulceration with the underlying
diseases showed significant improvement. In addition,
patients who had suffered from more than 10 years of
painful recurrent oral ulceration or glossitis displayed
complete remission of the oral lesions and symptom:s.
There were no longer food restriction for these patients
and their health and quality-of-life had improved

tremendously.

Figure 3 Recurrent oral ulceration and glossitis on fiery red tongue from vitamin B 12 deficiency more than 10 years in a

52-year-old female

A. Multiple round and oval oral shape ulceration size 2 - 4 mm on the right lateral surface of the tongue, before

treatment

B. After treatment with 1,000 ug hydroxocobalamin injection for 3 months, the tongue returned to normal.

Potentially malignant disorders
OLP is one of the potentially malignant
disorders that carry an increased risk of Oral
Squamous Cell Carcinoma (OSCQC). In 1999, the
research entitled “Telomerase activity in oral lichen
planus” supported by Government Budget Fund

was conducted. The novel research of this kind has

never been reported before in Thailand. New data
of OLP in Thai patients suggested that telomerase
activity might not be particularly associated with the
premalignant phenotype in oLp.” Furthermore,
multicenter study of OLP in Thai patients from the North,
Northeastern and central parts showed low malignant

.14
transformation.
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Oral lichenoid lesions

Middle-aged or elderly patients with systemic
diseases usually take multiple medications, some of
which can induce lesions such as oral ulceration, Oral
Lichenoid Drug Reaction (OLDR), gingival overgrowth,
xerostomia, hyperpigmentation etc. Non Steroids
Anti-Inflammatory Drugs (NSAIDs) are commonly used
in the elderly patients with arthritis. “Adverse oral
reactions associated with the COX-2 inhibitor-Rofecoxib”
was the first case report that showed severe oral
lesions as the side-effect of this drug. The patient
had developed severe oral ulceration that was not
responsive to treatment for more than 1 year. Cessation
of the suspected drug and replacement with alternative
drugs resulted in complete remission of the lesion.
Collaboration and good communication between oral
medicine specialist and physician were important in the
management of drug induced oral lesions. Interestingly,

the side-effect presented in oral cavity in this case had

A
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been reported before the Federal of Drug Administration
(FDA) withdrew Rofecoxib from commercial use because
of its cardiac to><ic:i‘cy.15 Dental materials such as amalgam
can also induce Oral Lichenoid Contact Lesion (OLCL),
which is similar to OLP clinically and histopathologically.
Removal of amalgam filling followed by resin composite

filling replacement usually results in lesion remission.

Immunopathogenesis of OLP

“Expression of TNF-QL in oral lichen planus
treated with 0.1 % fluocinolone acetonide” was
one of the researches conducting in Thailand and
showed that cytokine (TNF-QL) was involved in the
immunopathogenesis in Thai patients with OLP (Fig. 4).
Moreover, it was the first study that demonstrated the
effectiveness of topical steroid - 0.1 % FAO in inhibiting
TNF-OL in the OLP lesion.™

a new target therapy of chronic oral lesion of OLP.

This finding may lead to

Figure 4 A study of immunopathogenesis of OLP in Thai patients. The immunohistochemical staining for TNF-QL in tissue

sections of OLP. Proinflammatory cytokine, TNF-QL has been implicated in the pathogenesis of OLP.

A. Tumor necrosis factor-QL (TNF-QL) expression (arrows) in OLP lesion

B. After treatment OLP lesion with 0.1 % fluocinolone acetonide orabase (FAO) for 1 month, 0.1 % FAO can inhibit

TNF-OL expression.
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International collaboration in Oral Medicine and
Oral Diseases Group of Thailand (ODGT)

In 2006, Asian Oral Lichen Planus Group, led
by the National Medical Research of Singapore in
collaboration with the research groups from Thailand,
India and Korea, conducted a research entitled “A
randomized controlled trial to compare steroid with
cyclosporine for the topical treatment of Oral Lichen
Planus”. Unfortunately, the result showed that
cyclosporine was not as effective in the treatment of
OLP as the topical steroid, 0.1 % triamcinolone acetonide
in orabase. Furthermore, side-effects such as burning
sensation, swelling lips, itching had been observed in
some patients treated with cyclosporine. As a result,
cyclosporine could not be launched in worldwide
commercial market.'""®

Oral lesions of autoimmune diseases such as
Mucous Membrane Pemphigoid (MMP) may precede
the development of lesions in other mucous membranes
of the body such as oropharynx, nasal mucosa, eyes
etc, and the progression of the disease may cause
blindness in some patients. One interesting case was a
patient who presented with a palatal ulceration with
the diagnosis of MMP and was initially treated by an
oral medicine specialist. The lesion subsequently
progressed to involve the oropharynx and eye, at which
point the patient was under the care of the physicians.
Unfortunately, the physicians treated other non-oral
lesions in this patient symptomatically without knowing
the original oral diagnosis. This patient developed airway
problem during treatment, and finally developed blindness.
This case was brought to the court of justice for the
inappropriate treatment of the patient. Oral medicine
specialists from various parts of Thailand tried to find
document to support that the blindness was definitely
by the progression of MMP itself not by the malpractice
of oral medicine specialist or physicians. This case
showed the significant association between oral lesions
and patient’s life. Many medical professionals were also
affected from this case. In 2004, the Oral Diseases Group
of Thailand (ODGT) was founded to disseminate the

updated knowledge and to emphasize the importance
of oral medicine subject to dental and general practitioners.
Moreover, ODGT has been accepted as one of the world
group of oral medicine associations during World Workshop
in Oral Medicine IV in San Juan, Puerto Rico since 2006.

Research unit in oral diseases has been set up
at the Faculty of Dentistry, Chulalongkorn University in
2006. The objectives of research unit were to elucidate
the pathogenesis of oral diseases, side-effects of drugs
and to form collaborative networks both at the national

14,17,19 . !
The interesting research

and international levels.
was the first comparative study of OLP between Thai
and Croatian which was the first study to compare
characteristics of OLP between Asian and Caucasian
ethnic groups.19

In 2008, the Cochrane Oral Health Group
updated the Cochrane review “Interventions for treating
oral lichen planus”. From Meta-analysis of systematic
review, more than 850 articles were reviewed and 28
randomized controlled trials were extracted for analysis.
This update review analyzed the effectiveness of drugs
used in the treatment of symptomatic OLP that would
be useful for clinicians in making the decision even
before treating this disease. This was the first time that
Thai dentists had the opportunity to participate in the
international research with the Cochrane collaboration
which is an independent, non-profit, non-governmental
organization consisting of more than 31,000 volunteers
from more than 120 countries. The collaboration was
formed to organize medical research information in a
systematic way to facilitate the choices that health
professionals, patients, policy makers and others face
in health interventions according to the principles of

. .. 1820
evidence-based medicine.

Pemphigus
Regarding serious oral autoimmune diseases,
pemphigus is also commonly found in Thai patients.
Gingiva is the most cornmon site of the lesion of pemphigus
in Thai |oatients.21 Actually, oral lesions usually precede

skin lesion and the dentist plays an important role in
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the diagnosis and management. Control of oral hygiene
and long-term follow-up are very important. Cooperation
with the physician and topical steroids have been found
to be useful in treatment and management of the
lesions.” Interestingly, cooperation with the dermatologist,
metallurgical engineer, oral pathologist and oral
medicine specialists resulted in the new finding that
nickel in the metal fused to porcelain crowns can induce
pemphigus-like lesion (Fig. 52A patient presented with
oral pemphigus lesion that was not responsive to any
treatment for more than 2 years. We removed all old

porcelain crowns and bridges to porcelain fused to

A

precious metal and treated the lesions with potent
topical steroids- 0.1 % FAS and 0.05 % clobetasol
propionate in orabase. Finally, those treatment and
management were found to be effective and resulted
in complete remission (Fig. 6). Interestingly, rare oral
autoimmune diseases with long-term follow-up was
presented in a patient with pemphigus, discoid lupus
erythematosus and dermatomyositis. This unusual case
presented with gingival lesions that might be useful for
general dentist to aware of autoimmune diseases which

commonly appear on the gingiva at the first site.”

Figure 5 The porcelain fused to metal crowns and bridges on the left permanent maxillary second premolar to the left

permanent maxillary second molar (tooth 25 - 27), and the left permanent mandibular second premolar to the

left permanent mandibular second molar (tooth 35 - 37), the left permanent mandibular canine to the right permanent

mandibular first molar (tooth 33 - 46) persisted in the oral cavity more than 15 years induced pemphigus-like lesion.

A. Gingival erosion and desquamative epithelium at the mandibular anterior teeth area of crowns and bridges

B. After replacement crowns with precious metal with porcelain and treat with 0.1% FAS, the gingiva showed

complete remission. (Acknowledge to Dr. Adirek S. Wongsa for his kind reconstruction of all new PFM)

Figure 6 Deep oral ulceration on the right and the left buccal mucosa in patient in Fig. 6 before treatment (upper) and

complete remission 3 years after treatment with 0.1 % FAS and 0.05 % clobetasone propionate in orabase (lower)
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Topical steroids such as FAO, FAS, 0.05 %
clobetasone propionate, 0.05 % dexamethasone mouth-
wash have been found to be effective and safe in the
treatment of OLDR patients with many systemic diseases
during 7-year follow—up.24 Recently, a study of “Oral
lichenoid lesions and serum antinuclear antibodies
in Thai patients” has been presented. The number
of serum-ANA-positive OLP and OLDR patients was
significantly higher than the control group. Our first
findings in Thai patients would be clarified about the
relationship and/or overlapping OLP, OLDR and lupus

. . 25
erythematosus lesions in a near future.

Discussion

Over the past decades, the need for oral health
care professionals to understand basic principles of
diagnosis and oral medicine has grown exponentially.
Increasing number of patients seeking oral health services
are taking multiple medications, so untoward effects of
drugs to the oral mucosa will be increased. Oral health
is an important part of general health, so dentists and
dental specialists should be aware of medical status of
their patients in order to provide a high level of oral
health care.”® Oral medicine in Thailand has been pro-
gressing in diagnosis, treatment and management of
oral diseases for the past 25 years. Various patients with
oral lesions including autoimmune, fatal, life-threatening,
chronic and unusual diseases have been referred to the
department of Oral Medicine, Faculty of Dentistry,
Chulalongkorn University and other universities in many
regions of Thailand for the definite diagnosis and
treatment. Cooperation between dentists and physicians
has been found to be useful during management of

problems related to oral diseases.

Conclusion

It is incumbent upon the oral medicine specialists
and general dentists to provide the most accurate

diagnosis and effective treatment to the patients as

these can at least improve their quality-of-life and at
most save their life. Thus, knowledge in oral diagnosis
and oral medicine are essential subjects for dentists to

provide appropriate oral health care in Thai patients.
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Self-Adhesive Resin Cements
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Abstract

A self-adhesive resin cement system is produced for clinical use for the purpose of permanently
luting indirect restoration onto abutment. This cement system essentially does not require any
phosphoric etching or primer applying step in order to make a convenience and a simplified procedure.
This leads to a wide use of self-adhesive resin cements in dental clinic. In principal, this resin cement
is an acidic functional monomer-containing luting system. The acidic derivative, hydrophilic part, could
modify tooth surface along with penetration into partially decalcified dentin and then chemically
interact with residual hydroxyapatite. In addition, functional monomer also contains the unsaturated
c=c, hydrophobic part, which could be polymerized to form a polymer network. Therefore, the bond
strength may result from both of micro-mechanical interlocking and chemical bonding. One of the
advantages of selfadhesive resin cement is no chemical agents for pretreatment on tooth surface
prior to cementation with resin cement thereby minimizing the technique sensitivity and thus the risk
of making errors when using acid etch and rinse system. However, the bond strength of self-adhesive
resin cements is lower than those etch and rinse, and self-etch systems but it is more biocompatible

than other resin cement systems.
Key words: Bond strength; Resin cement; Self-adhesive resin cements
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fFufunsnuaudivosduudnguiaiy uarnguisufiuud
FlFrudelddeanionfiony wasaunsaianedwesls
Bnone’ ’?mqﬂizmﬁﬁum%muﬁizwﬁlﬁaam%umaumiﬁwmw
a$unalnnsBaRaifaadnaseduanmea (micro-mechanical
bonding) MnuauawesTislaMsLunsn (acidic monomer)
Wieazanoussny Usuanw uazdadnlunien 9 fu laoide
aunsalinn1I8naRnaIWusELAl (chemical bonding)
sEyrheueusmBIMileiu (functional group) fulanden
Fovmlng LﬁmmﬂLi%u%Lmuﬁswuﬁ%uaLﬁaﬂﬂiﬁgﬂﬁﬁm
oon lifinmsWavewioiileiiu lihansideiiu’ ' Suils
waidndamistududignltauegreiniisuns wandud
Jouundu’ usegdlsAnn Li%u%mum{"m{amm%uqq
Faesmunuaruiulifsinensli fegravaiuda-
FoisBudans wu Sladndylidy (RelyX Unicem®, 3M
ESPE) ugindy (Maxcem®, Kerr) Jaifia (Biscem”, Bisco)
Sfafaed auduvt (Multilink splint®, Ivoclar vivadent) 3
(G-Cem®, GO) Jusdiu
UaqUuiwaudnddnsdudwudnarendndoe
warSuduiidennnu s nsAnwaudRsg % VBAUITU
Fuudszuvizadudsdudeldifnaudle waziily
qu"l,éfa&mgﬂﬁmﬁ’m%'u%%uqmﬁaiﬁﬁmﬂwﬁw%mw
asan TnsuneUSvimitagnamisaudisns  vaswatiude-
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FnLsBuB s wall
1. auUABIna (Mechanical properties)
autAdenavensduduudie auUatiisades
TngnsetungAnssureusdudiuudivusiudanielduse
fiunsein wienandndenisie Weflussanaieuen
nsvvhsduiiuuiudh Tagduasriinausuuadiessls
WanLdn T WIsTUT I UALAaLHAR g HlauTR
Fanafiumneineiu SsdusgfuasAusznouvesian way

a

UsgAvsnmwesnisiianediues ety sTuguwudiil
TandaunsnUIunaigs aedlandRumununuLsdn n1san
AUl ANS N INURINITIAANDALLDTILAINARD NS IUTIA
fdusadow uavufendostuauiiinienenindu q nde
077ty Magath waznsazanesaluh sy

1.1 Usinamsiinwedia’ (Degree of conversion)

YSurnisiianediuesfie I1uiuvesiusee
sEMIesmAsUBY (c=o) Mdsuduiuszifes (o) 8
Fuiusiunainnediues Tnesduduudfinedieysinm
ﬂmﬁmwaaLM@%ﬁqa%fhmaiﬁ%l,muﬁﬁamﬁauwdizmi‘ﬁﬁ
yaugfinsinnedwefiliauysal sndueuswesiliia
Ujisevasviesdulsunamn uardmaliduudlian Ui
fiseeas Kumbuloglu uawani ' AinvivSinaunsiiowedues
VousBUT A 4 nandnai Lo Sladndefidu Sladnd
001358 13lededy warrudeleyl WUl USinanisiie
weAwoivasiladndy iy desiiian Inedudeslviiinms
Uusales (self-curing) esog1aAgIzduTuIunIsLAn
wodwesiiesTauaz 26 uitnIvAumeIa wazUdaelitinig
U579 (dual-curing) VBnansiinnedwe ety
Yoway 56 luvaueistuduusindndusiau q Sasuanis
AanedwesSesay 55 - 61 Wievdeslvuudiouiissesn
Fen wawiisdudesas 64 - 81 WeTimsnszduainuasiausie

1.2 A2UNULSI8A (Compressive strength) wag
MaInnue (Flexural strength)

ATLMULSION wazdsrnvng Wunsueniisraa
wdausevasian Inernuudusseasduduudannsayhueg
ANUAN5Y wazergnsldeunieaddn wsizaidinga
dutusiumsunnsinluideuns wognmsvaavesduu
wonani Auwdanssvenivandfivesianlunisduniu
wsaumiReTlutosn Piwowarczyk uavanis’ Anwiemnamu
usadnve BB 4 ninde fe Sladndeiidu Sladnd
wensT viledery uazudeen wud Sladndefidud
AUTIULSISAUSTIN 198.3 — 240.6 Wingwaaa Ssnnt

SRUBANEATeTEY 9 TimnuvuussSnedlutag 224.2 -
303.5 WNENAA1a Teul Kumbuloglu uagmy ™ 5189190
Sladndyfiduiinnumuussdauindu 145 wnzwiaaa 3
ganinsBudiuudndndueidu 9 Aflanumuusidaeg
¥ 57 — 127 wngwiana

drurdenvinsoswanudnddwsudiuus
dleflsutustuduudszuudu 97 wuih mdsdnvnmwes
Sladndgfduimdsinueglugas 49 - 63 wnzwiana
FomnisduBaudsyuudu 9 ﬁﬁﬁwﬁaﬁmmwag’lwﬁm 72
~ 105.5 LUNEWIEATA

1.3 ms@ﬂﬁq waznsazanedaluth (Water sorp-
tion and solubility)

ﬁzymmﬁ@mﬁ’] wagmsazaneinluthuesBudiums
\uameivilisdudiuudiiaudiidenadidesas Viochari
wazanis ﬁﬂ‘iﬁ’mﬁ@jfﬂﬁ’] wazmsavaesluthvesisdu
Fud 5 wandoue Ao Sladnde ity windu Javdu dafad
aUau ussiiaRasseslnfind wuh uiinid uesdady gath
wazavaeiluiannnisladndy iy SoRffauaur uay
HafdsAeelniing mnmsﬁﬂmﬁawagﬂlﬁ’h fauiazdu
siufauir Uiy wlenaiinginssumagai uawnns
azanefluthfisneiuls Fienafunaunarnaudunse-
73 (pH) vousBuTwusvaanesidngaudunans (neutral)
Freszevnmitinaiu mnsstuiuuifidunanszgeiiion
wazazaemiluthen damut uiindy wesdaduandng
anudunandlddininsladnde Tidu wazdandefauaun

2. msBaRnTuTuAe U (Bonding to enamel
layer)

nsBaRnvesdusiutuedeuiiu annsavhue
AUENST wazennsinuvestanysaeiiuld lngwai
LLSG}%’%WLi%u%mw?ﬁﬁﬁwé“ﬂLLiaﬁmﬁqwzmmmﬁmamﬁu
Fundouiluléa vilvimnudiFansaddndias uaziiony
nslouiienun eemdusdaannsaalsusdndou
wazusadnie dseaudalsiviiidusdaveseaiusa-
Fastuduudfutuadouitugetuld wu mawdeufinves
Fundovihilaglinsaearedn wddahoonsauiuia
uEnBEVsAUT s vielinsaveania3n udrdrshesn mu
femIanstaRnTiuns isailudngTwisBuTinmue Dusu

2.1 Masusidatdau (Shear bond strength) waz
MAsIEAfITEAUYanIA (Microtensile bond strength)

nsAnuidusdnveustuduulufundeuiiu

v
o [

a 3 = P 15 °o v = = L 16 1
UVNNTANLLINEARDU  LaZNIAINYAPTEAUIANTA - WU
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Mdsusidavessladndylduogluyie 14.5 - 19.6 wne
wiama’> ™ Famnnstidiussruuiu o Tk dusdnlutag
17.8 - 49.3 wingmaaa " usisladndydifuiimgause
fnganinanadlelelumesuuindidusdaseann 6.1
LnEIEANA LLawé’amﬂﬂﬁlﬁ'qmqﬁwmil,m}mé’u
Youdu® wut ’%161Lﬁﬂ%gﬁﬁmﬁﬁﬁﬂLLia’émﬁ@iwaqs‘ﬁmmﬂma
fulsduBiudszuudu 9 uimdusdavedsladndeidy
fansganinanadlelolumesdudiiiunisissongde
anmzdisatiu Wesnnanadloleluwesdunsiiszezina
nsfesileniuy LLazﬂ’;ﬁﬂﬁﬁ?mﬁ’lé’qdaﬁaagﬁgu YA
fanwougarn vueiivawiwenainisgydedieenty
mnlsifinsedeuinesiagoraduamuasusidatisls’”
2.2 nMswispaintuadeuity (Enamel surface
treatment)
mawResivestueouihingdnsaneansinouat
35 — 37 TneU3unms widaieenwuin %y’umaauﬁuﬁgﬂ
ninazaneansetiuvidenniy aziinnisieveauiaadouily
(enamel rod) fieliAnanmiiatuayuniafinussaigeiu
fnsfnwlaglinsanloansiniovas 35 - 37 wasuiafo Uity
roufigBetunuinedladndefidu'®' > wuh fhdusBms
sefuganageinlasegluday 352 - 35.6 wwnzmnaaa
ol Peumans wavaniz™ Anwilnenstatumsinduad
viowsineouadluiithe 31 eiedladndeiii Smswie
Railuiiiiin?ld warhilnsaveariesniniuadouiturou
TrrunuiestuRans wuh nsn sisliRedeuiiuiense
lsifasenadeniluvesithonddBntunuluudr uenani
Srnsnseduostuugesiosas 96.6 nelusesiaan 27
nmsAnslunnedisnuennie (in vitro) '
w1 mslinsarleanssnintuindeuituasiiuiduseda
vossladndgliduesnaiidoddy Wunsiaussdaamed
Fupdeuiturindu ust Peumans uazaniy ' lEvhnsAne
vuitusssurRlutesungihess deilufignnsouss s
wndouily uauiiloilu Tnelnsaituasiindeuiiuameiveu
winihs iy NadwSvaanguiiin viselidnsonsavieaniein
fiinfluroudatunudeladndyiiiu Jdldunnsnetu

a

nswsenfvestundauilusuiunisidasiaie
S¥UUpa-du-Tu Anudunsnvesuauaesluansinfia
ansaiafvesiundeuituingngundontuiinsunsnds
vosansindnasiUluviediodiu vldAansaindnassu
3an1Ala wenand a’liuauaLmai‘ﬁﬁwgﬁqﬁﬁummm

Wan1siafnseiussiaiifiulansendazwilnduuinu

dnme winnsenwtensmsesnadeuiumeasansin
szuvpea-du-fu'®'® sruduTlandy iy wuin dAds
ussBngeiy waildfideddameaindefoutunduitlls
W3pnitundeuiiudeanstafnssuueea-su-Tu'

yonand dmuin eldnsavieanasndovay 35
Sufunsiiastafinszuveea-du-tu'® agliidusda
ﬁgaﬂd'lﬂ’lﬂ%ﬂﬁm/\laai/da%ﬂ%aaax 35 - 37 visoMs ansin@n
SyUURDa-Bu-Tuifissegnaiien lumswssuintuedeuity
\lesnnsaneanesnazazarvaisedunisluadeuiiy
biinnsievesuiaadouilu uaziiadugnuuunaan
FeansBannanunsaunsndulen deianedwesiasinnis
faAniBenasiugania’ e

A& usadnvesains ndd s ud wud fudu
wndsuiluiididiiesainaudunsaveswousiueily
Huudiailifomerazavarsusswlutmadovitu’'’
ﬁﬂﬁlﬁmmi%aﬂL%Qﬂaixé’uqan’mié’ﬁaazo Usenounulsau
Fuudiianuniingeilinisivoudasgdundouituld
st FuAnnsiafnemnsfidiuduuuadeuituminty
e Weldnseneane3nnIeuindundeuilu'® s wie
TWastainsauee'®' wzawnsaiiunsinfadnassiu
ameld Vilslidusedniigetu

3. msBamaiutuiioiu (Bonding to dentin layer)

eiluillassadefidudounnnsinsanindeuii
Tneluduieiiufiansdunidunninadeuily wasdiid
vaslusAumeanIlauagme ety mnanunsevinliiwa
uEadFvsBuBusansadafnfududeiiulen vdma
Giammﬁ%%mméﬁﬂﬁga ussAdealugduns@ine
Tunmgifisuuannie laadanaussgnssnina@iuuanu
Woilutifausadou® uasuseia®

3.1 MasussBatdau (Shear bond strength) uaz
Mawusdnfeszaugania (Microtensile bond strength)

nsAnwmdusidaserinastuiwudsudodiu
ftaussBaidon” uasusaBafesraugania’ nudn fds
usabadeu’’ YoualudndvsTuTuuieglugie 8.6 - 9.2
wingwana Saindstudiuuiszuudu q feglurae 103
- 156 wnywama uashidussanesyiugame’” vouma
wanginlsTuTusiodiugg 4.6 - 169 wngwana o
isPuBludszuUB 9 fleglurng 33.7 - 69.9 wngwiaana
I§innsesuemdausdniisve weaiusnsdnsudiuug
219 JuUNaINN 1) MdansHENEILUSE N UYRILATIuOAETY
siudwudidndaedu Yagaeiignd anudunsa-ane
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Tugs 1 - 2 wiitusn® nturmenadunse-sazdes 9
dhdarandunans fedu aunBunsslugisusn q Jedions
LiifsmefeviliAnnsasansansetuvadlududoi 2%
eldfidulsusmRntumilountsusuanwileitusensadn
wEErsineon viennsldwariiendlnsiwesle? udusna
seufesEuInamanudnddnstuduud waviioiluayiin
\Hutuiinaunanuiuvossdunming TanSAUNIN UAAITEY
WeamngnavaneseseueesTERNUuNT uasfouades
Frodnvarlasiadrauui s i i s dad ousn
Igdinsweneavilranudunsa-sdudiausniasias
wazeuuiu® uindudenaliistudiudianurouth
1T wardavensiienedwedld? 2) waiudnsdw
STRUAT TaRdaunsNINnnITerag 60 v‘iﬂﬁﬁﬂmwﬁmgﬁzz
sofleuivanstann Ssliannsounsniuasiluvieroituly
3) navosALTuNans (neutralized effect)”maﬁams
ﬁﬂﬁﬁ%u%muﬁﬁamﬁaﬁﬁ%ﬂuﬁmammigmﬁ’l LazannIs
avanedn usinsihdanudunansedsmngviliveusiues
ﬁﬁmgﬂqﬁsﬁmaaﬂimhimmmasmaLLi'ﬁmiu%uLf‘faﬂu
Iioeufieane wi Abo-Hamar wavamz " la@ANwIAIE
usaimdeuveadoiulfistudiuudie Sladndy i 13
lodsAy winndeied lausnvidunda uwazAufindu wui
Mausdadeuvesladndeliduliunnaaiuneadfiu
STUTUATBY o

3.2 ﬂﬂSLﬁ?ﬂuﬁ’JLﬁaﬁu (Dentin surface treatment)

NnAvanatui Anwnisusuanmi oty

20 A q v ¢ a
Jleldslawwndg iy

Freasdanmieflusyuusie 9"
suifldansinfniiioiiu wu Seviiueudienuea (Optibond
FL) uazduaud (G-bond) T Mdausednegluyae 16.5 -
16.91 wngwiaaa dsgeninislaliansBanniloituiid
Maussgnaglugne 7.1 - 12.81 wnenaaa” eswn
iloldansBamnieiiuszuu 3 Sunou leszuumaiondvilsy
Aansazarsussgluiudefuldd Ranisunsnduves
ansBemnlummarnwendilonoaanou uazadlluveriiity
\inn1sinfnienaseaugania ﬁﬂﬁ’ﬁﬁﬁum%ﬁgq
nsdinsldnsafnRudoitundidrienn uaglimans
Safin Lledntunnasudiowaiudnsdnisdududasly
f‘hﬁqLm%ﬁf”lﬂ’jmizﬁﬁﬁaﬁuﬁgﬂﬁmﬁwﬂm Feanunsa
osuneléh namarameussmiinadefiusenluvilvidule
AEaaIume waziduleasaaaueiainnisnu minwa
Rudlottuauuis Ussneufusufiuuddadiammumilngedall
annsalvawlusutesineseninadelonoaanauld’ s

gnfnlanaseiuganinduinlatesy mmzﬁﬂejuﬁmi%am
1PERNIZSEUUDDA-DU-TU NANNMNIIUDUA 1I0858AT
\Wuansinszuuwaiend Jadumsifimnumangs uaxd
WoaaeamesJuneusie Fumilaiduiisiguiidunse
wazausaliniussaiinulra@edlooould Fuinnisin
Aevadanasydugania wasdeiussied TnsnsBafindena
ﬁzéfwamﬂLﬁmmﬂmsuauama%ﬁﬁﬁhmmLfluﬂw-fﬂ"m
Useanm 2 anansoazanetuaiie’ LLazLLiﬁwqﬁﬁuLﬁaﬁuaan
Igunsdu siliRagnsutu daumsiiadeiussiediAnan
nsavalewssIneaniiuidiu windnlansandezwilng
fwnaviony) Jenansoawiusziuneamaoaneouaes
16" 910913804 Ibarra wazAmy” WUTY AISLASELRA
yestuileitusoansBafnieiiusyuusea-su-u nandoe]
udalasnseuwineallou (Adper prompt L-pop) Aeuns
?J’mﬁw%laLﬁﬂ%gﬁvﬁﬂﬁﬁﬁaLLia%ﬁﬁil’m’jmﬁhij%wﬁa
ﬁuaq%uﬁaﬁudaumﬁ%ﬁw?laLSﬂsﬁqﬁlﬁiu 1wy
arstannilefiusruumaiiondiivouewesiiflgnsidunse
waumdesy vinugiseniuansieliunfiegd (tertiary amine)
AdumnsduUFizonuuUses (self-curing) Tulsdudisns
Mlvansiesiunfsgidusunuanasauliaiuisansedy
wulBameidenlyd (benzoyl peroxide) Wiineuyadase
Sedsnaraiinnswoaluesvaastudiuudla’! uenand
msWansamnszuuaiitondasifRnduTnun s
dula (semi-permeable membrane) ﬁﬂﬁﬁ’]ﬁaﬂu%u
iotuaninsoTuriuandinasessovestudiung deaids
fon1sEnRnta

Jufinsuiun nsanleans3ndududevas 35 - 40
mmaﬂamaLLﬁ'ﬁmﬁImqa%ﬁwmﬁﬁLﬁ Tnaamzdielinse
fusvanmiieity szifanswevondulonoaanay fui
lelfitnaniidofiuauuiaiuly fhielfiAanisuives
Wulopeaawudaendonisunsnduvessdudiuus’ 398
MATeRldnseseuduansusuanmaniiomintuaiio
sonanfnvihveaiieitu Tne Mazzitelli uavan® Wnsaseou
2 viinfe oRdulnesiiumnsieddn (ethylene diamine
tetra-acetic acid, EDTA, 8A7Le) waznsalnaszasan
(polyacrylic acid, PAA, WLeLe) [WuTusosag 10 SauAU
waludndvsudiuud 3 nandodt de Sladndeidy
Tady warddy wuin msusundeldvSuan ey
Mednfie vizefiewe dmiungusladndeliduiimausdnds
JEAURANIALULANAINY ﬁfmmawaﬁdw Fladndy gy
fauifRlaivouh uarlinnumnings dwsunguiady wuh
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mMsUsuanmiLeiiudedivie wiefitete WlrussBad
anas Feoraiinanlaniondiefiawniniian niodu
(hydroxyethyl methacrylate, HEMA) wuaa”luuawﬁmﬂu
msmaumm mmqﬁumumamimmwaamaﬂawmuﬁlﬁ]
Hesmnnthassnmthiindeiduanswanamloees (plasticizen’”
LardamadausBatues” vazinguuesddy msuiu
anmiailoilufefieesztoiuusdnnod1eflod iy
Farainaniifudusdud wudifesddsznaundnie
a3lWSuv (d-methacryloyloxyethyl trimellitate anhydride,
4-META) th warrgealsoralluTanananad (fluoro-alumino-
silicate glass) Tasiawielisumdu Hueyiudvesnsa
Woanesn edudativzuansausininuifunsnda
a’mmmﬁaazm&lLLﬁ'ﬁwgﬁﬁ’JLﬁaﬁuié’fw%auﬁ’mmsw?ulﬂmu
swyuiifniu Weiawediwe Sailiilusednisiigu

4. MsBaRaiutuiloiuresrasssnitu (Bonding
to root canal)

4.1 fdeusedaiiefluvasaanssinily (Dentin
bond strength of root canal)

mMsAnSusdniniuresansrnitu® wuh
dsussBavedsladndgliduegiugig 501 - 9.1 wWnzwana
FeshnisBuBunsissuna 9 ﬁagﬂuﬁdm 504 - 12.3 Wng
wama LLazL?jaﬁ'ﬂﬁmﬂzﬁé’wﬂﬁanﬁ;aWiiﬂﬁaLﬁﬂmiau
indean1u (Transmission Electron Microscopy, TEM) wu
1 enfuousSudisuiuuianinsamiatuadiosoonada
auysel TneiRndleusadiinnumn 8 - 10 lalasims Tuvay
Fistudngan 2 ssuudhmaiuaiiol uasfouadosaunde
o¢) Tngluwaihondisdufiunsd Ratulavsadifienmumun
1- 1.5 lulasiuns uiluwaiudadtvisudundliiiuleusn
et anfdusiniisnue usaiusnsanistudiuud ene
Shumanarudunsa-meoseuemosTliiidiome liaunse
Ainnsaraeussng Lifduleousa viliiimgusdatisn >
witunnsAnwndunuh mdwssBnvedladndeiidugen
SRS uU o
M 204 BingwaEAA” Bigvian VnETATRUTALAEY 9 T
oglu%29 9.5 - 14.9 winzmaea” waznudh Sladndeiidu

Tnenu mdwusBnvedladndeiioy

finnunuesiulsuintosfianusznn 007 lulasuns™
wonanil Smud fnuvesstuniindunsnduasilusie
ibiumuunszianszans wasinuioeanse” annsinas
ussBavasladndetifuasian” > enavzaqUléi 1) nsdng
anmzeiunans (neutra) o JastainannU Ry NTA-Ma

FENINUBUBNBSAUTANTAUNIN UaETENINNBUBINBS Y

lanSendernilndfindsnanssnily Jevilisladnde gy
flaunamusionuty Weldludeduvesnasisiniiud
mmsamuqmmm%ﬂﬁmn“ 2) Anuvuvestulauda
warn1sunsnduveasdundinfiunsnduasiuluveid ey
Lifinaderidusidaidefiuvesnanssnilufuisdu
Faus wanannisinisfadiewusziadfiinain
weusluesdueyiusvensanoaneinyinufasendu
lomendormlndluiieiiy 2 22>

seninawtlsnaesnnilufiuisdudiuudilangs

FlAnaausedn

a"mmﬂnmi'qa’lq%yuwmaauimmﬁLLﬁﬁnaé’U%fauL?Ju
seneeaeslalueds ™ wuh Miws@nvedladndylidy
9 TuvaefsBufiuudidy q linunaudeustas”
wiludnmsdnwnia™ adunui MAIN1E39018MENTYI
maﬁul%ﬂaaﬁwé’ﬂLLiﬁmsuaﬁlaLﬁﬂsﬁaﬁm‘m LAZLSBUTILUA
Fadu 9 muawuammuamm Imsﬁmmmwam Mmmﬂms
\anedlesTauysaiudn LS%U‘ULMUG}QUQG}H’WWW’NW}Lﬂ‘U
Funaaeuliluin FailhAnnisveneia (hyeroscopic
expansion) Tu dwaliinAruiuUainveusTuR Gy
Woluvesnanssnily LLazﬁﬂﬁﬁﬁﬁqLLﬁq%qaﬁﬁulﬁm

5. AUl N (Biocompatibility)

Lﬁaﬁi’awimsﬁmﬁaf’fvﬁaﬂuﬂ@mﬁﬁﬂﬁaﬁma
Ao ﬂﬁ%mhwuaqa’mﬂﬁmﬂi’amLﬁwﬁﬁm?jalulwwﬁu
(pulp tissue)” Lloannilseanuin ansuousiuefigaoen
mmammmmwﬂmﬂmsumwmamawaLsuaauuwwm%am
Turfeafoansle™" anms@nwives Costa wazamy™
I§Anwfsnisnevauastesiodolulnssiluvosuyudse
siuduudndnduisladndeddy wazansledsdy Tunns
Bafnuysazainduad wui 7 Jundsnnnslasladng
gRduAnNIUMU warMsshiEusEaum B unan i
yadlareulauana i ansrdensuiiemes (mediator)
yosluludupdeswad (mononuclear cell) Wianisiiia
Srunuvendudonununndn (arterioles) innsAesans
Tunaenideniituredlensulavatay vonand dlsidnns
unsnBueasduniinasluvieioilugae

wasannsldsladndy Tdudafnauysazin
duaenas 60 Ju wud lununseniau wasilanwuenig
gy Inen (histology) fiund warldwunmsunsniuveasiu
winasluviaideftundeninldiniledsdy nsbanau
ysauzyiaduadnas 7 T nun1ssniauseauUunats 813
wilenoulauanaiadogluvieidodiuld fwadsniay wu
Tlufiedediadogluiuvedensulauanadi finmsvensves
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vaeaden uariinisdswesaslunaonden wenani dawy
sauufinfiemadluluviaideiudndensannlinslodsdy
ileBaRnnuysuviaduadidunmm 60 Ju wui Ssnsd
N159NLEUTETAVUIUNAINDY WALAINITONULAAUDINIS
anaula

yinmsAnwasUlin studuudssuuwaiudndd
Felunsfnwnilde Sladndglidureliiinnisszasidos
soLdaielulnsailurosyudosninsdudunsssuuiond
woussud Tunsfinunilde 113ledsdy wosnn 1) msda
sheiusziaiiiulassairsvesiluldainnsifvueusiues
i dueyitusvesnsaeanesn 2) dnsazanssalueh
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Non-Surgical and Non-Extraction Treatment of a Severe Skeletal
Class lll Deep Bite Patient

. . .1 . 2
Supachai Lertnimulchai® and Keith Godfrey
1

Private orthodontist, Amphoe Mueang, Nong Khai, Thailand

2
Department of Orthodontics, Faculty of Dentistry, Khon Kaen University, Amphoe Mueang, Khon Kaen, Thailand

Correspondence to:
Supachai Lertnimulchai, Private orthodontist, 1074 Janejobtid Road, Amphoe Mueang, Nong Khai, 43000 Thailand Tel: 042-420951

E-mail: k.supachai.l@gmail.com

Abstract

This case report describes the orthodontic treatment of a young adult Thai male aged 17
years 9 months with a severe skeletal Class Il malocclusion, negative incisor overjet substantial
mandibular anterior shift, maxillary incisor crowding, and deep overbite. Treatment was only
orthodontics without extraction. Self-ligating appliances combined with removable posterior bite-raiser,
Class Ill and triangular Class Il intermaxillary elastics were used. The active treatment required 27
visits unavoidably spread over 58 months. Achieving positive overjet together with maxillary incisor
alignment enabled correction of the anterior functional displacement of the mandible, also allowing
a more stable Class | dental occlusion and significant improvement of facial profile. For more than
three years post-treatment, the occlusion has remained stable with no signs or symptoms of

temporomandibular disturbance.

Key words: CO-CR discrepancy; Non-surgical orthodontics; Posterior bite-raiser; Severe Class Ill deepbite; Triangular Class IlI
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Introduction

As with all Angle classes of malocclusion, Class
II'malocclusion occurs in a wide range of dento-skeletal
types. The skeletal types such as represented by a
straight to concave facial profile, often a prognathic
mandible and/or retrusive maxilla, a prominent lower
third of the face and a reverse incisor overjet, present
special problems in their correction particularly among
older adolescents and adults.” The influence of
environmental factors and oral function on the etiology
of a Class Il malocclusion is not understood. Orthodontists
are satisfied to proceed with correction of Class I
malocclusions without pursuing the so far insoluble
question of the nature of gene-environment interactions
when considering the etiology of malocclusion other
than its various ethnic associations. Among Thai
orthodontic patients the prevalence is 13.2 %.’

Mild skeletal Class Il malocclusions can be
corrected orthodontically.z’6 For severe skeletal Class
Il malocclusions, orthodontics combined with orthog-
nathic surgery is often required.z’é'7 Various treatment
protocols have been proposed to camouflage mild to
moderate skeletal Class Il malocclusions, including fixed
appliances with Class Il intermaxillary elas‘cics,%22 and
some incorporating Multiloop Edgewise Archwire
Technique (MEAW),"®

J-hook headgear to the mandibular arch,9 chincup,lo
711,12

maxillary protraction applianceY,
and Temporary Anchorage Devices (TADs). Extraction
of teeth is often a part of treatment plans for adult
patients, such as one mandibular incisor, mandibular
premolars, sometimes also maxillary premolars, and
including a surprising frequency of reports recommending
extraction of mandibular first or second molars.”">"
Reports of camouflage correction for adults with skeletal
Class Il malocclusion without extractions are difficult
to ﬁnd,zo’22

treated with a range of extraction protocols.

contrasting with reports of adults being

Class Il malocclusion presents dental and
skeletal discrepancies even at early age, and it may

become worse with continuing grovvth.23 The timing for

camouflage orthodontics in Class Ill should take into
account of the pattern of prolonged mandibular growth,
duration of retention, and timing for the evaluation of
stability resulting from the treatment protocol.

It is common clinical experience that the
characteristic anterior crossbite of both dental and
skeletal Class Il malocclusions is frequently associated
with anterior functional mandibular shift, often referred
to Centric Occlusion-Centric Relation (CO-CR) discrepancy.
Thus, this feature is important in differential diagnosis
of anterior crossbite for orthodontic treatment planning
of all Class lll malocclusions and assessment of treatment
outcomas, +10:22:24.25

The purpose of this case report is to present a
young adult male with a severe skeletal Class llI
malocclusion and deep overbite treated with self-ligating
appliances, removable posterior bite-raiser, Class Il and
triangular Class Il intermaxillary elastics to correct a
functional mandibular anterior displacement along with
dentoalveolar compensation of anterior teeth to
camouflage the severe skeletal Class Ill deep bite

malocclusion.

Diagnosis and etiology

An adult Thai male aged 17 years 9 months
presented for an orthodontics consultation. His chief
complaint was dissatisfaction with his maxillary anterior
teeth being behind the mandibular incisors and required
to have better chewing and biting ability. He had
previously consulted six orthodontists who advised him
to have orthodontics combined with orthognathic surgery,
but he denied any surgery.

The extra-oral examination (Fig. 1) showed that
he had a symmetrical mesofacial type and slightly
concave profile. Paranasal areas were flat. Lips were
competent at rest. On smiling, 70 % of his maxillary
incisor crowns were displayed. The intra-oral examination
(Fig. 1) found an anterior crossbite of all maxillary incisors
with negative overjet 7 mm and positive overbite 5 mm.
His mandibular dental midline was deviated to the

right-hand side 1 mm. Canine and molar relationships
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were extreme Class Ill on both sides. The patient’s
functional examination showed 5 mm of CO-CR
discrepancy with almost edge-to-edge contact of his
anterior teeth in maximally retruded CR. There was no
lateral functional shift and no symptoms of temporo-
mandibular disorders. The patient was in good general
health and had no history of systemic diseases.

Both maxillary and mandibular dental arches
had symmetrical ovoid arch forms. The depth of the

curve of Spee was 4 mm on both sides. The posterior

occlusions were not well-seated and there was incomplete
occlusion of the premolars on the left-hand side. The
maxillary incisors had 2 mm of crowding. Bolton’s analysis
indicated no tooth size discrepancy.

The panoramic radiograph (Fig. 2) showed all
teeth were present, except maxillary third molars. The
mandibular third molars were developing. There were
no supernumerary teeth. The crown-root ratios were
normal with good alveolar bone levels, no bone pathology,

and nasal floor and maxillary sinuses appeared normal.

Figure 1 Pre-treatment facial and intra-oral photographs

The lateral cephalometric analysis in CO position
indicated a severe Class Ill skeletal jaw relationship
(ANB, -13°) with retrognathic maxilla (SNA, 78°) and prog-
nathic mandible (SNB, 91° and SN-Pog, 93°). Both ANB

and SNB measurements were accentuated by the CO-CR

discrepancy. Facial Height Index (N-ANS:ANS-Me = 80 %)
indicated decreased lower facial height. The maxillary
incisors were labially proclined (U1-NA, 40°, U1-SN, 121°)
with a lingual inclination of the mandibular incisors

(IMPA, 80°) and an interincisor angle of 143°. His profile
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was slightly concave (H-angle, 4°) and short upper lip
(UL-Length, 18 mm) with retrusion of upper and lower
lips (Fig. 3A and Table 1). The lateral cephalometric
analysis in CR position showed mild prognathic profile
(Fig. 3B).

The patient was diagnosed as a severe skeletal
Class Il deepbite with retrognathic maxilla and prognathic

mandible and 5 mm of CO-CR discrepancy. His Class |ll

malocclusion was primarily associated with the skeletal
discrepancies combining retrognathic maxilla and
prognathic mandible, accentuated by the functional
anterior displacement of the mandible. None of his
family members had skeletal Class Ill, but his mother

mentioned that her son had an anterior crossbite of his

primary dentition.

Figure 2 Pre-treatment panoramic radiograph

A

Figure 3 Pre-treatment lateral cephalometric radiograph
A. Cephalometric CO position
B. Cephalometric CR position
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Table 1 Cephalometric measurements

Measurements

Pre-treatment

Post-treatment

SNA (degree)

SNB (degree)

SN-Pog (degree)

ANB (degree)

SN-MP (degree)

U1l to L1 (degree)

U1 to NA (degree)

U1 to SN (degree)
IMPA (degree)

Facial height index (%)
Nasolabial angle (degree)
H-angle (degree)

UL length (mm)

UL-EP (mm)

LL-EP (mm)

78.0 78.0
91.0 90.0
93.0 92.0
-13.0 -12.0
15.0 17.0
143.0 144.0
40.0 55.0
121.0 136.5
80.0 70.0
80.0 76.0
86.0 87.0

4.0 6.0
18.0 21.0
-6.5 -7.0
-2.5 -3.5

Treatment objectives
The treatment objectives were to 1) correct
the anterior crossbite and establish normal incisor
relationships with good positive overbite, 2) achieve
Class I molar and canine relationships, 3) correct CO-CR
discrepancy, 4) reduce the deep curve of Spee, 5) correct
the mandibular midline deviation, 6) correct the left
side of incomplete occlusion of the premolars, and 7)
improve facial profile.
Treatment alternative
Possible benefit of ideal orthodontics with surgery
previously explained and offered had been rejected by
the patient. Therefore, treatment by orthodontic camouflage
was considered and presented to the patient on his
understanding that correction to his full satisfaction could
not be guaranteed. The first camouflage alternative
consisted of conservative orthodontic treatment without
extractions — even though there was maxillary anterior
crowding — and to retract the mandibular incisors and

dental arch. The treatment would be made with fixed

labial appliances, removable posterior bite-raiser, and
initial Class Ill and subsequent triangular Class Il
intermaxillary elastics to correct the maxillary anterior
crowding and anterior crossbite. This camouflage
approach would produce dento-alveolar compensations
through more labially proclined maxillary incisors and
more lingually retroclined mandibular incisors, as well
as correcting the CO-CR discrepancy and establishing
together with maintaining positive anterior overjet and
overbite.

[t was explained to the patient that the above
treatment plan without extraction might not be successful
because of difficulties in full correction of the anterior
crossbite and because of the large skeletal Class Il
problem. Any difficulty should become apparent within
six months of the start of treatment using the non-
extraction approach. In this event, an extraction alter-
native would be considered while in other respects
treatment would continue as described before. At the

same time, the patient was informed that going to his
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undesired surgical option might also need to be considered
before deciding on camouflage with extractions. The
treatment protocol needed excellent patient compliance.

The patient accepted the advice to commence
with non-extraction camouflage orthodontic treatment
with fixed appliances and Class Ill intermaxillary elastics,

with initial use of a mandibular bite-raiser.

Treatment progress
The treatment was initiated using 0.022-inch
self-ligating maxillary appliances (Damon 3MX) combined
with mandibular removable posterior bite-raiser (Fig. 4).
The bite registration of posterior bite-raiser was recorded

. . . " . , . 26
in centric relation position using Dawson’s technique.

Figure 4 Initial treatment; fixed appliance in maxillary combined with removable posterior bite-raiser in mandible

In the first stage of treatment lasting four
months, the maxillary incisors were levelled and aligned
with a nickel-titanium archwire. A 0.016 x 0.025-inch
stainless steel archwire with active molar-stop loops
and Class lll intermaxillary elastics were then used
from maxillary molars to modified U-loops of the labial
bow of the removable posterior bite-raiser. Three
months later, the anterior crossbite was corrected.
Temporary posterior openbite occurred with only
anterior contacts when the patient stopped using the
posterior bite-raiser. In preparation for correction of
this posterior openbite, self-ligating attachments were
bonded to the mandibular teeth. The maxillary arch
wire was changed to 0.019 x 0.025-inch stainless steel
to provide intermaxillary anchorage for levelling of the
curve of Spee through extrusion of the mandibular
posterior teeth with intermaxillary Class Il triangular
elastics. This extrusion was completed with a sequence

of archwires from 0.014-inch copper nickel-titanium to

0.019 x 0.025-inch stainless steel during a further 12
months of treatment. During this time treatment
continued with further consolidation of incisor overjet
with increased overbite, along with establishment of
Class | buccal occlusions.

At 34 months into treatment, the patient was
sent to remove the impacted mandibular third molars
due to pericoronitis.

Throughout treatment, the patient gave
excellent compliance with use of the removable
posterior bite-raiser, Class Il and triangular Class I
intermaxillary elastic tractions. The total time that the
appliances were in place was 58 months which was
long because the patient could not attend regularly
while studying in another city. However, he had only
27 visits from start to completion of treatment. After
treatment, maxillary and mandibular invisible retainers
were made and used full-time for one year and then

at night only.
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Treatment results

The patient and his mother were satisfied with
the treatment results. The immediate post-treatment
extra-oral photographs (Fig. 5) show significant improvement
with change from the slightly concave to a straighter
and more vertically balanced profile. The post-treatment
intra-oral photographs (Fig. 5) show satisfactory dental
alignment, Class | canine and molar relationships,
well-seated posterior occlusion, overjet and overbite
of 2 mm, and only a minor center line discrepancy.
Periodontal health was excellent with mild root
resorption (Fig. 6). Superimposed pretreatment, and
post-treatment cephalometric tracings (Fig. 7A, B and
C, and Table 1), the maxillary incisors tipped labially
with slightly forward movement of maxillary molars.

The mandibular incisors tipped lingually and there was

extrusion of mandibular molars and the premolars that
followed the open bite after the completion of the first
phase of treatment. This also corrected the deep curve
of Spee. The concave profile was improved with an
increase in the H-angle from 4° to 6° and an increase in
upper lip length from 18 mm to 21 mm. There were
mandibular changes: Menton moved down 4 mm, SNB
and SN-Pog angle decreased from 91° to 90° and 93° to
92° respectively, mandibular plane angle increased from
15° to 17°, indicating backward and downward rotation
of the mandible, and ramus height (Ar-Go) increased
from 63 mm to 64.5 mm with Facial Height Index
decreased from 80 % to 76 % indicating increased

lower facial height. There was 2 mm incisor overbite

when appliances were removed.

Figure 5 Post-treatment facial and intra-oral photographs
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The three years follow-up examination (Fig. 8) still excellent and no further root resorption was

found a still well-balanced soft tissue profile. His detected (Fig. 9). There were no signs or symptoms of
cephalometric measurements matched those at the any temporomandibular disorders during the treatment
end of treatment. The occlusion remained stable, with and retention periods. The patient wanted to use
normal overjet and overbite. His periodontal health was retainers at night only for another year.

Figure 6 Post-treatment panoramic radiograph

Figure 7 Superimpositions of pre-treatment (black line)
Post-treatment (red line)
A. Cranial base superimposition
B. Superimposition on the maxilla

C. Superimposition of the mandible
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Figure 9 Panoramic radiograph three years after treatment
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Discussion

Although, the ideal treatment for severe
adult Class Il must be orthodontics combined with
orthognathic surgery, a few cases of non-extraction
camouflage of severe Class lll with long-term stable
outcomes have been repor‘ced.zo’22

As already noted, the patient in the present
case report had previously been diagnosed as an
orthognathic surgery case by several orthodontists.
His dento-skeletal appearance of mandibular
prognathism and maxillary incisor crowding would
have encouraged them to advise surgical correction
rather than camouflage orthodontics. For the severe
skeletal Class Il patients with CO-CR discrepancy,
profile at CR position can be used to predict the
prognosis.27 If the CR profile is orthognathic, it
suggests a good prognosis. In case of minor degree
of prognathism, camouflage orthodontics may be
an acceptable compromised treatment but with
increasing dental compensation.27

The deficiencies of antero-posterior and
vertical development of the maxilla presented
significant problems for camouflage correction.
However, the expectation of substantial improvement
to overall facial profile by mandibular retraction
from the CO position and opening rotation to
correct obvious overclosure and related large incisor
overbite offered some encouragement to try
camouflage correction. This could answer the patient’s
several concerns although at the same time it was
necessary to warn him of difficulties in following
this conservative approach.

Repositioning splints therapy can alter
condylar position at occlusal contact, so aiding
correction of habitual anterior displacement of the
mandible.'”*! There is no question as to whether
or not this patient’s mandibular condyles should
be positioned in the mythical “relaxed and normal”
positions in their respective fossae that clinicians

are required to achieve.”® Necessarily his mandibular

occlusal contact position is now maximally retruded,
being constrained by the corrected incisor crossbite.
Throughout his period of attendance at the clinic,
the patient has never shown signs or identified
symptoms of temporomandibular joint disturbances.
A report of a meta-analysis also indicated that
the conventional orthodontic treatments do not
increase the prevalence of temporomandibular
disorders.”’

Application of Class lll intermaxillary elastics
may result in maxillary molar extrusion.”” In the
first phase of treatment, Class Ill intermaxillary
elastics combined with removable posterior
bite-raiser was applied for correction of the anterior
crossbite. The extrusion of the maxillary molars
was controlled with use of the bite- raiser and the
stiff maxillary rectangular archwire.”

The mechanics of tooth movement were
fixed labial appliances, removable posterior
bite-raiser, and Class Ill intermaxillary elastics to
camouflage the severe Class lll malocclusion. As
the results show, this protocol produced labial
tipping of maxillary incisors with slight forward
movement of maxillary molars; the mandibular
incisors were tipped lingually and there was extrusion
of mandibular molars and premolars. The removal
of impacted mandibular third molars in the latter
part of treatment, would facilitate some tipping
back of the mandibular dentition due to the effect
on Class Ill elastics.

The satisfactory occlusion, well-balanced
facial proportions, and better upper lip profile were
the results of small increases to pre-existing
dentoalveolar compensations, which improved
mid-facial height with small opening rotation of
the mandible.”

At three years post-treatment, positive
overbite and better maxillo-mandibular skeletal
relationships (Fig. 8) were very important for
prevention of relapse of occlusal relationships

and return of mandibular functional protrusion.10
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For severe skeletal Class lll malocclusions,
orthodontics combined with orthognathic surgery can
completely change concave facial proﬁte.2 This patient,
with a severe skeletal Class Ill deepbite, was successfully
treated orthodontically without extractions, and has a
significant improvement of facial profile.

The continuing stability of the correction could
also be attributed in part to the exceptionally long
period of 58 months of wearing the appliances due to
unavoidable irregular clinic attendances. This extended
use of the fixed appliances provided a useful form of
fixed retention. However, long term follow up of this
case is needed to check for relapse of the incisor
relationship and any residual apical resorption of the

incisor teeth.

An important note about extraction
alternatives for non-surgical correction
of skeletal Class Il malocclusions

The non-extraction alternative is preferable to
extractions in many cases where camouflage correction
is being considered. As the patient was warned at the
start, experience has shown that lack of expected
orthodontic improvement will be apparent within the
first six months. In such a situation it may be advisable
then to reconsider whether or not to continue further
compromise with one of several extraction options. A
multiple premolar extraction option without surgery
carries an important risk of problems if it also fails to
assist orthodontic correction. Baik illustrated such a case
of a patient who had camouflage treatment of a Class
Il malocclusion, including four premolars extraction.
There was return to Class Ill malocclusion attributable
to “late mandibular growth” that necessitated recourse
to two-jaw surgery.7 Multiple extractions with failed
attempt at camouflage correction can create significant
difficulty if the orthodontist (and patient) is then faced
with transferring to an orthodontic-orthognathic surgery
approach. In such circumstances, the significant problem

in achieving a desired treatment outcome would be

difficulty in reversing (i.e., decompensating for) any failed
camouflage of Class Ill incisor relationships using a multiple
extraction option, while also preventing space openings

where there had been extractions.

Conclusion

This severe Class Il deepbite was successfully
treated non-surgically by orthodontics only and without
extractions. The success of orthodontics only avoids
the risks and complications of surgery with less financial
costs for the patient and his mother.

Fixed appliance with removable posterior
bite-raiser and Class Il elastics followed by Class Il
triangular elastics effectively tipped maxillary incisors
labially and the mandibular incisors lingually to correct
the patient’s anterior crossbite, and related CO-CR
discrepancy, and to close a transient posterior open
bite while retaining positive incisor overbite, so
camouflaging this severe skeletal Class IIl.

This camouflage protocol produced a significant
improvement of facial profile, a slightly concave facial
profile changing to straight facial profile with underlying
skeletal disturbances.

Stability of correction over the three-year follow-
up period could be attributable to the extended period
of maintenance of fixed appliances acting partly as fixed
retention, and to retention of positive incisor overbite.
For long-term stability, prolonged wearing retainers are
recommended.

A significant factor in the success of the
camouflage treatment and post-treatment outcome

was the excellent patient compliance.
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Abstract

The objective of this study is to investigate the efficacy and verify the shelf-life after the
preparation to working concentration of disinfectants used in dental clinic. Three standard
bacterial strains: Staphylococus aureus; ATCC 25929, Salmonella typhimurium; ATCC 14028 and Bacillus
subtilis; ATCC 6633 were chosen to test seven disinfectants: ethanol, sodium hypochlorite (NaOCl),
slutaraldehyde (CIDEX®), iodophore (POSE®), modern combination of Quaternary Ammonium Compound
(QAC) and alkyl-propylene-diamine-guanidine (Alpro®BIB forte), chlorhexidine-gluconate (Chx),
combination of isopropryl-alcohol and dual-QAC (Umonium®). Micro-dilution assay was used to
determine the Minimum Inhibitory Concentration (MIC) of each disinfectant. Minimum Bactericidal
Concentration (MBC) was determined by spread-plating method. Potency of various shelf-life after
the preparation of the disinfectants was also tested. All of the disinfectants tested, except ethanol,
were effective against all three bacterial strains at Working Concentration (WC). Umonium®, Alpro®
BIB forte, glutaraldehyde, and Chx at every concentration tested (2WC, WC, WC/2, WC/4 and WC/8) were
effective against three strains of bacteria, whereas iodophore and NaOCl were less effective against
S. typhimurium and B. subtilis. Surprisingly, ethanol was not effective at all concentrations against
B. subtilis. After the preparation to WG, all of the disinfectants retained their potency up to 4 weeks against
S. typhimurium and S. aureus. Whatever the shelf-life is ethanol was not at all effective against B. subtilis.
In conclusion, MIC and MBC of Umonium®, Chx, Alpro®BIB forte and glutaraldehyde against three
bacterial strains are less than or equivalent to 1/8 WC. Ethanol was not effective at all to B. subtilis.
lodophore and sodium hypochlorite were less effective in diluted form. All of the disinfectants except

ethanol, if keep in close container, retained its potency up to 4 weeks after the preparation to WC.
Key words: Dental clinic; Disinfectants; Infection control
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Abstract

The objective was to evaluate the effects of two soft drinks on the shear strength of bonds
between metal orthodontic brackets and enamel using two types of adhesives. Seventy-two maxillary
premolars extracted for orthodontic treatment were randomly divided into two equal groups according
to the adhesive systems used to bond the brackets: Transbond " XT primer and Transbond ™ Plus
Self Etching Primer (SEP). The teeth in both groups were divided equally into three subgroups: 1)
artificial saliva (control), 2) Coca—Cola®, 3) Qishi® green tea. The teeth were kept in the drinks for 15
minutes, two times a day over a 90-day period. The Shear Bond Strength (SBS) tests were performed
with a universal testing machine. A scanning electron microscope was used to examine the effect of
the drinks on enamel surfaces.The highest mean bond strength (17.52 MPa) was achieved in the
Transbond ™ XT primer/control group, and the lowest mean bond strength (6.26 M Pa) was in the
Transbond™ Plus SEP/Coca-Cola® group. No significant differences were found in the shear bond
strength among three subgroups using Transbond™ XT primer. For the Transbond ™ Plus SEP,
Coca-Cola® produced a significantly (p < 0.05) lower bond strength than did the control group.
Erosion on enamel surfaces was observed in the Coca-Cola® group, while there were no extensive
defects in the Oishi® group. ARI scores were similar among the group with the same adhesive primer.
Coca-Cola® and Oishi® green tea did not affect the shear bond strength when conventional
Transbond™ XT primer was used, whereas Coca-Cola® showed a negative effect on bond strength

™ .
when Transbond ™ Plus SEP was applied.
Key words: Orthodontic bonding; Shear bond strength; Soft drink
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Introduction

A reliable bond between bracket and tooth
enamel is essential during orthodontic treatment with
fixed appliances. Despite the improvement of dental
adhesives, bracket bond failure is still found. Failure
rates of 4 % - 17.6 % have been reported in clinical
studies.”> The success of bracket bonding can be
negatively affected by many factors, such as saliva
contamination, poor operating technique, bracket base,
enamel surface, and masticatory forces.”” Moreover,
some foods and drinks are found to have the potential
to cause bond failure.”” Acidic and alcoholic drinks have
been reported to soften enamel around the brackets,g’10
while some studies found that those drinks can deteriorate
the adhesive resin.”"" Acidic soft drinks , which usually
contain phosphoric acid or citric acid, can decrease the
pH value of the mouth to below 5.5; and create the
medium for enamel decalcification or erosion. ™ Erosion
is a defect on the enamel surface. It can decrease the
bracket retention.">"” In 2009 Ulusoy et al™ reported that
rosehip fruit tea might be a causative factor in the failure
of bracket bonds. Soft drinks consumption is common
worldwide. Apart from carbonated soft drinks, “Ready-
To-Drink (RTD) green tea” is very popular, especially
among adolescents and in Asia-Pacific countries. RTD
green tea contains tea extract, sweeteners, additional
flavorings, and other ingredients. Routinely drinking RTD
green tea could affect the bracket-enamel bonding. In
Thailand, Coca-Cola® and Oishi® are examples of the
leading brands of carbonated soft drinks and RTD green
tea, respectively.

To our knowledge, there is no study reporting
the effect of RTD green tea on the strength of bonds
between orthodontic brackets and enamel. In addition,
no study appears to reveal the effects of soft drinks on
bond strength when using self-etch adhesives. The self-etch
adhesive systems combine both the conditioner and
primer into one acidic-primer step. Therefore, acid
conditioning and rinsing steps as instructed in

conventional bonding systems are no longer required.

The self-etch primers can etch and infiltrate the enamel
simultaneously.15 This in vitro study was carried out to
evaluate the effect of two soft drinks, i.e., Coca—Cola®
and Oishi® RTD green tea, on Shear Bond Strength (SBS)
of orthodontic brackets when using a conventional
(TransbondTM XT adhesive and primer, 3M Unitek,
California, USA) and a self-etch adhesive system
(Transbond " Plus Self Etching Primer (SEP) and Transbond
XT adhesive, 3M Unitek, California, USA). The studied
hypothesis was that those two soft drinks would not
affect the SBS of the brackets, regardless of adhesive
systems used. This study was also aimed to observe
the effect of these drinks on the enamel surface using

Scanning Electron Microscope (SEM).

Materials and Methods

Teeth and brackets

Seventy-two maxillary premolar teeth extracted
for orthodontic treatment were used in this study. All
teeth had intact enamel without caries, restorations,
fluorosis, or other defects. The teeth were stored in 0.1 %
thymol solution for one to seven months prior to the
bonding procedure. Stainless steel brackets for maxillary
premolar teeth (Gemini Series; 3M Unitek, Monrovia,
California, USA) were used in the study. The base area

of bracket was 10.61 mmz.

Bonding procedure

The test specimens were handled and
prepared by the same operator. The buccal surface
of each tooth was polished with fluoride-free pumice
slurry and a rubber cup for 10 seconds, and then rinsed
with water for 10 seconds. Excess water was removed
from the tooth surface by oil-free compressed air. The
teeth were randomly divided into two groups
according to the adhesive systems used to bond the
brackets: Conventional Transbond'" XT (3M Unitek)
and Transbond """ Plus SEP (3M Unitek). The processes
of application of these two adhesives are described

below.
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Conventional Transbond " XT system: The
buccal enamel was etched with 37 % orthophosphoric
acid for 15 seconds, and was rinsed with water for 10
seconds. After that, the enamel surface was dried with
oil-free compressed air (for 5 seconds). A layer of
Transbond " XT primer was applied on the surface, and
Transbond" XT resin adhesive paste was placed on
the bracket base. Then, the bracket was positioned
properly on the center of the buccal surface with the
axis of the bracket parallel to the axis of the tooth, and
was pressed firmly onto the tooth. The excess adhesive
was removed from around the base of the bracket, and

the adhesive was polymerized with a curing light (1,100

Table 1 The adhesives used in this study

mW/CmZ, MiniLEDTM, Acteon, Niort, France) for 10 seconds
on each side of the bracket edge.

Transbond " Plus SEP: The Transbond' " Plus
SEP was applied on the buccal enamel with a rubbing
motion for three seconds and gently air-blown for five
seconds. This was followed by placement of Transbond ™"
XT resin adhesive paste to the base of the bracket,
which was then bonded to the tooth surface in the
same manner as in the Transbond' " XT group.

The adhesives used in this study, along with
their manufacturers and batch numbers, are listed in
Table 1. All the materials were used according to the

manufacturers’ recommendations.

Adhesives Batch No. Manufacturers
™ . . ) )
N = 36 Transbond ~ XT 3M Unitek, Monrovia, California, USA
™
- Transbond ~ XT Adhesive Primer N207652
™
- Transbond ~ XT Adhesive Paste N213164
™
N = 36 Transbond  Plus Self Etching Primer (SEP) 4229068 3M Unitek, Monrovia, California, USA

Storage of test specimens and
experimental groups

The specimens in each adhesive group were
randomly divided into three equal subgroups:

- Control: The specimens were immersed in
artificial saliva at 37 °C for 90 days. The saliva was renewed
every day.

- Coca-Cola® (Thai Namthip Ltd., Bangkok,
Thailand): The specimens were immersed in Coca-Cola®
for two sessions of 15 minutes with an intervening

interval of six hours every day, for 90 days. The rest of

the time they were kept in the artificial saliva at 37 °C.

- Qishi® RTD green tea (Oishi Group Public Co.,
Ltd., PathumThani, Thailand): The specimens were
immersed in Oishi® RTD tea using the same procedures
as for the Coca-Cola” group.

The artificial saliva used in this study was
prepared from 0.4 ¢ NaCl, 1.21 g KCL, 0.78 g NaH2PO, 2H,0,
0.005 g Na,S 9H,0, 1 g CO(NH,),, 1,000 mL of distilled
and deionized water, and 10 N sodium hydroxide.8 The
contents of soft drinks as revealed by the manufacturers
are listed in Table 2.
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Table 2 Soft drink contents according to the manufacturers’ information

Soft drinks and manufacturers

Contents

®
Coca-Cola

(Thai Namthip Ltd., Bangkok, Thailand)

®
Oishi~ RTD green tea
(Oishi Group Public Co., Ltd., PathumThani,
Thailand)

Phosphoric acid, Fructose, Carbon Dioxide,

Caffeine, Coca extract

94 % Green tea, 6 % Fructose syrup

The pH value of each medium was measured
electronically with the pH meter (Mettler TOLEDO
MP225 pH Meter, Mettler-Toledo GmbH, Schwerzenbach,
Switzerland) at room temperature.

In brief, 72 specimens were divided into six
equal groups (N = 12) according to the adhesive used
and soft drinks to which they were exposed:

Group 1: Transbond " XT primer/Control

Group 2: Transbond ™ XT primer/Coca—CoLa®
Group 3: Transbond " XT primer/Oishi® RTD

green tea
Group 4: Transbond " Plus SEP/Control
Group 5: Transbond ™ Plus SEP/Coca-Cola®
Group 6: Transbond " Plus SEP/Oishi® RTD

green tea

Shear bond strength (SBS) test

After 90 days, all specimens were mounted in
acrylic blocks to carry out SBS testing. SBS was measured
in the Instron® universal testing machine (Model
number 5566, Instron Calibration Laboratory, Norwood,
Massachusetts, USA) with a load cell of 500 kN. A shear
test using a thin debonding plate with a crosshead speed
of 0.5 mm per minute was applied to the bracket-tooth
interface in an occluso-gingival direction until the bracket
detached from the tooth. The force when debonding
occurred was recorded in Newtons (N) and the SBS was

calculated in megapascals (MPa) as the ratio of Newtons

to the area of the bracket base (MPa = N/mm?).

The adhesive remnant index (ARI) was also
recorded under 3x magnification according to Artun and
Bergtand.16 Score 0 signified that there was no adhesive
left on tooth surface. Score 1 signified that there was
less than 50 % of the adhesive left on the tooth surface.
Score 2 signified that there was more than 50 % of the
adhesive left on the tooth surface. Lastly, score 3 meant
that all of the adhesive was left on the tooth surface.

The tooth surfaces of specimens in each media
after debonding were examined with SEM (JEOL JSM-
5910 LV; JEOL Ltd., Tokyo, Japan). Images of tooth

surfaces were recorded and stored digitally.

Statistical analysis

The analysis was carried out using the SPSS
program version 19.0 (SPSS, Chicago, IL, USA), and the level of
significance was set at p < 0.05. As the SBS data were
normally distributed (Kolmogorov-Smirnov test) and
exhibited homogeneous variance (Levene’s test), a
two-way ANOVA was applied to assess the significance
of the difference in bond strength among the study

groups. Tukey’s test was used for post-hoc comparisons.

Means and standard deviations of SBS are
presented in Table 3. Two-way ANOVA showed that
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dental adhesives and soft drinks affected the SBS of
enamel-bracket bonds (p < 0.05). The interaction between
these two factors was not statistically significant (p <
0.05). The highest mean SBS (17.52 MPa) was achieved
in the Transbond" XT primer/control group, and the
lowest mean bond strength (6.26 MPa) was found in
the Transbond" Plus SEP/Coca-Cola” group. The post

hoc test for multiple comparisons showed that there
were no significant differences between the SBS in the
three groups using Transbond™ XT primer. For the
Transbond " Plus SEP, Coca-Cola”® produced a significantly
lower bond strength than did the control group. However,
no significant difference was observed between Oishi®

RTD green tea and control group.

Table 3 Means and standard deviations of shear bond strengths (MPa) of the study groups and the pH of each medium

pH Transbond ™ XT primer Transbond ™ Plus SEP
Control 8.51 17527 ( 2.98) 11.94° (+ 4.61)
® a C
Coca-Cola 2.46 16.23% (+ 3.28) 6.26° (+ 3.66)
®
OQishi~ RTD green tea 5.96 16.32% (+ 2.01) 9.14° (+ 4.05)

Means with the same superscript letters were not significantly different.

The ARI scores which identified the bond failure
mode after debonding were shown in Table 4. The majority
of bond failures were adhesive in nature. In all groups
bonded with TransbondwI SEP, more than 50 % of the

adhesive was removed with the bracket base (ARI 0 or
1). Some imprints of the adhesive were found in the
groups bonded with Conventional Transbond " XT
primer (ARI 2, 3).

Table 4 Frequency and percentage of ARl scores for each study group

N (%) ARI scores
0 1 2 3
Control 12 (100 %) 1 (8.33 %) 10 (83.33 %) 0 1(8.33 %)
Transbond™ XT Coca-Cola® 12 (100 %) 0 9 (75.00 %) 0 3 (25.00 %)
primer Oishi® RTD green tea 12 (100 %) 1(8.33 %) 7(58.33 %) 3(25.00 %) 1(8.33 %)
Control 12 (100 %) 5(41.67 %) 7 (58.33 %) 0 0
Transbond ™ Plus Coca-Cola® 12 (100 %) 10 (83.33 %) 2 (16.67 %) 0 0
SEP Oishi® RTD green tea 12 (100 %) 7 (58.33 %) 5(41.67 %) 0 0
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The results of SEM (2,500X magnifications) tests
were shown in Fig. 1 The enamel surface outside the
bracket in the Coca-Cola® group (Fig.1C) showed

significant erosion, while those that had been immersed
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in Oishi® RTD green tea (Fig. 1B) did not show extensive
defects compared with intact enamel in the control

group (Fig. 1A).
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Figure 1 Scanning Electron Microscopy (SEM) evaluation (2,500X magnifications) of the tooth surface outside the bracket.

® ®
A. Control B. Oishi~ RTD green tea C. Coca-Cola  groups

Discussion

This in vitro study was designed to reproduce
the situation in vivo; by assuming that Coca-Cola® and
Oishi® RTD green tea are consumed two times a day
and each consumption period would be 15 minutes.
The specimens were kept in artificial saliva at 37 °C
between submersions in the drinks to simulate normal
oral conditions.

In this study, the enamel-bracket bond strength
values in the conventional Transbond " XT groups were
significantly higher than in the Transbond" Plus SEP
groups, and the mean SBS was highest in the control
group, in which the specimens were not exposed to
soft drinks. The bond strength values when using
conventional Transbond " XT system did not show
significant differences between the three subgroups:
control, Coca—Cola®, and Oishi® RTD green tea. These
findings were similar to the results of Navarro et al
(2011), who reported that bond strength values for
brackets immersed in Coca-Cola® and Schvveppes®

Limon were not significantly different from those in their

control group.17 Some studies found that Coca-Cola”
has a negative effect on bracket-enamel bonding.&12
However, those studies were designed to immerse the
specimens in soft drinks three times a day, and one
study used distilled water to imitate the oral environment,12
whereas in this study, the specimens were exposed to
soft drinks only twice a day to replicate as closely as
possible the soft drink consumption in orthodontic
patients. In addition, this study created the oral
environment by keeping the specimens in artificial
saliva at 37 °C between submersions in soft drinks, which
may enable a remineralizing effect of saliva on enamel
to occur.”™" Coca-Cola” is an acidic media and it can
decalcify tooth.” It leaches the calcium out of the teeth,
softens and erodes the dental hard tissues, and facilitates
abrasion. In addition, acid and acidic drink adsorption
may degrade the structure of bisphenol A glycidyl
methacrylate-based composite resins which is the main
composition of the adhesive used in this study. The
matrix of the adhesive can be softened and the filler
can leach out, then lowering the bond strength of the

bracket.” In this study, acidic medium could decrease
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the bond strength only in the Transbond " Plus SEP
groups from the lower mechanical retention compared
to conventional bonding system.

There are some studies on the performance of
orthodontic self-etch adhesives, but a report regarding
the effects of soft drinks on the strength of bonds to
brackets when using these adhesives has not been found
so far. This study investigated the effect of soft drinks
on Transbond™ Plus SEP. The study found that the
Coca-Cola” group showed the lowest mean SBS (6.26
MPa), and significantly lower than in the control group
(11.94 MPa), whereas the SBS in the Oishi® RTD green
tea group (9.14 MPa) did not show significant difference
with either the control or Coca-Cola” group. As there
is no previous study reporting the effect of soft drinks
on the SBS of brackets bonded to enamel with self-etch
adhesive system, comparisons with previous studies are
not possible. However, from this study’s results, it
appears that Coca-Cola® has a negative effect on bracket
retention when using Transbond"" Plus SEP. On the
other hand, there were no significant statistical
differences in SBS between the RTD green tea group
and the control group, regardless of adhesive systems.

The enamel defects observed under SEM in
the Coca-Cola” group were far more extensive than in
the RTD green tea group. Oishi® RTD green tea, with
mild acidic pH level, contains no acid, whereas there is
phosphoric acid in Coca-Cola’. It has been stated that
the erosive capacity of soft drinks is associated with
their aciditylo, which supports this study’s results.
Phosphoric acid-based drinks, like Coca—CoLa®, have
also been reported to have a more severe erosive effect
on tooth enamel than do citric acid-based drinks.'
Enamel defects observed using SEM in this study were
similar to the results from other studies, which have
revealed the erosive defect on enamel caused by acidic
soft drinks such as Coca-Cola”. **' Herbal tea is also
found to cause enamel loss, especially when fruit prod-
ucts containing organic acid were added.”** Oishi® RTD
green tea produced mild erosive pattern on enamel. In

this study, artificial saliva would remineralized the

enamel defects. Saliva might have protective effect on
enamel surface.”’ However, the findings of Dincer et al®
found this defense mechanism only in the group that was
not exposed to acidic soft drinks. Further investigation
on saliva remineralization and erosive soft drinks may
also be needed.

Consuming of soft drinks could influence the
tooth surface and bond strength especially with self-etch
primer in this study. The dentists should educate the
patients to prevent harmful effect more than good
brushing technique.25 Moreover, orthodontist should
limit the etched area only where bracket to be bonded."?
If the etched area is large, the adhesive can later dissolve
when in contact with acidic soft drinks, demineralization
can occur.

The findings from this study indicated that the
enamel-bracket bond strength in the conventional
Transbond " XT groups was significantly higher than in
the Transbond™" Plus SEP groups. On the contrary,
previous in vitro studies showed that Transbond ™" Plus
SEP provided similar or higher bond strength than did
conventional etch-and-rinse adhesives.%29 Nonetheless,
the results from short-term clinical studies were still
contradictory.So’33 A clinical trial over an 18-month
period found that the failure rates of Transbond " XT
system and Transbond"" Plus SEP were not significantly
dh‘ferent.3 However, this clinical trial did not follow the
manufacturer’s directions in terms of the application
method of Transbond'" Plus SEP. The investigators
applied the self-etch primer with a rubbing motion onto
enamel for 10 - 15 seconds instead of for three seconds,
as recommended. Because of the differences in bonding
techniques, research methods, and duration of studies,
it is difficult to compare the success rates of adhesive
systems between studies.

Type of soft drinks did not affect the ARI scores
among the study groups. ARI value was related to the
level of SBS. With higher bond strength, there was a
tendency with higher ARI score. Type of adhesive may
affect the ARl scores. Transbond'" XT groups providing

higher bond strength comprised all level of ARI scores

Sirabanchongkran and Wattanapanich 2015 49



(0 to 3), whereas Transbond'" Plus SEP groups scored
only 0and 1. The results was similar to the other studies.”*”

To the authors’ knowledge, this is the first study
that evaluated the effects of soft drinks on the strength of
enamel-bracket bonds using self-etch adhesives. Further
studies on different drinks and different adhesives on bond

strength in orthodontic bracket use may be necessary.

Conclusion

In this study, there were no significant differences
in SBS after exposure to Coca—CoLa®, Oishi® RTD green
tea, and no exposure to soft drinks (control group) when
the bracket was bonded to enamel by conventional
Transbond™ XT system, whereas when Transbond "
Plus SEP system was applied, Coca-Cola® showed the
lowest bond strength, significantly lower than in the
control. Adhesive remainings on tooth surface were
similar among groups with the same adhesive. Under
SEM, eroded enamel was found in teeth immersed in

Coca—CoLa®.
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Abstract

The objective of this study was to investigate the stainability effects of five beverages (apple
cider, orange juice, Coca-Cola, coffee, and beer) on nanohybrid resin composite and giomer. Fifty
specimens of each resin composite and giomer were prepared. Before immersion, baseline data of
the color values were recorded. Five groups of discs (N = 10) were alternately immersed in 25 mL of
each beverage for 5 seconds and in 25 mL of artificial saliva for 5 seconds for 10 cycles. Specimens
were then stored in artificial saliva for 24 hours. This process was repeated everyday for 28 days.
After immersion, specimens were evaluated and data were analyzed by two-way repeated ANOVA
and Tukey’s HSD (0L = 0.05). Color changes (AE* > 3.3) in both materials were significantly found
after being immersed in the Coca-Cola, coffee, and orange juice groups (p < 0.05). In conclusion, the
stainability effect of these beverages on both of the restorative materials also depended upon the

chemical composition of the restorative materials and beverages.
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Introduction

New classes of resin-based composites, so-called
nanocomposites, have been developed and marketed
during recent years. They are becoming popular because
they combine physical, mechanical and esthetic
properties.lf3 Nano particles were inserted into resin-based
composites in order to provide high wear resistance,
reduce polymerization shrinkage and to improve
esthetic value to the restorations with a superior
polish.l’2 Nanohybrid resin composites are used routinely
for restoring both anterior and posterior teeth because
of their ease of handling, esthetic qualities, superior
polish, and the improved optical characteristics are
suitable for anterior restorations. Their agglomerated
nanoclusters interspersed with microsized particles also
give it a very acceptable wear characteristic and good
mechanical strength suitable for posterior restorations.”

Giomer is the latest type of glass ionomer-composite
hybrid material, in which the chemical composition
includes pre-reacted glass filler and an organic-resin
matrix.” The giomer composed of pre-reacted glass
fillers (ranges between 0.01 - 5 um) is derived from
the complete or partial reaction of ion-leachable
fluoroaluminosilicate glasses with polyalkenoic acids in
water before being interfaced with the organic matrix.”
The pre-action can involve only the surface of the glass
particles (called surface pre-reacted glass ionomer or
S-PRG) or almost the entire particle (termed fully
pre-reacted glass ionomer or F—PRG).6 Coupling agents
bond the inorganic fillers to the resin matrix and catalysts
are added to initiate a polymerized material, thus the
giomer is light-activated with a blue light wavelength of
470 nm. The giomer is easy to handle, releases and
recharges ﬂuoride,7 and has better polishability than
conventional glass ionomers.,8 yet cannot chemically
bond to the tooth structure.

Esthetic failure is one of the most common
reasons for replacement of a restoration. One of the
main factors that affect the longevity of esthetic restorations

is the discoloration of restorations. Discoloration of

esthetic restorative materials may be caused by intrinsic
or extrinsic factors.”'’ The intrinsic factors involve the
discoloration of the esthetic restorative material by
itself. Chemical discoloration has been attributed to a
change or oxidation in the amine accelerator of the
polymerization of resin. % Extrinsic factors, such as
adsorption or absorption of stains, may cause discoloration
of esthetic restorative materials.”> Previous studies
reported that coffee, Coca-Cola, red wine, and tea may
affect the color stability of resin composites and
giomers.m’17 Moreover, consumption of acidic food, fruit
juices, soft drinks, coffee, tea or wine can result in
surface damage and a decrease in hardness, and a
decrease in esthetic quality and other properties of
resin composites and giomers.l&zo

Esthetic color stability and discoloration properties
of nanohybrid resin composite and giomer restoratives
employing PRG technology are still not widely available
in dental literature. Only a few studies have reported
effects of apple cider, orange juice, Coca-Cola, coffee,
and beer on stains of nanohybrid resin composites
and giomers. In addition, previous studies™ " presented
continuous immersion of the resin composite in the
selected beverages. This study was thus designed to
alternate immersion of nanohybrid resin composites
and giomers in various beverages over a longer time
period. Therefore, the objectives of this study were to
compare the stainability effects and titratable acidity of
various beverages (apple cider, orange juice, Coca-Cola,
coffee, and beer) on nanohybrid resin composites and
giomers. The null hypothesis was that there would be
no stainability difference in the nanohybrid resin
composites and giomers after the immersion period in

the different beverages tested.

Materials and Methods

Specimen preparations
The materials evaluated in this present study
and their compositions are shown in Table 1. Fifty

disc-shaped specimens of each nanohybrid resin
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composite and giomer (shade A2) were prepared in a
polytetrafluoroethylene cylindrical mold (10.0 mm in
diameter and 2.0 mm in thickness) on a glass plate. The
cylindrical mold was covered with a mylar matrix strip.
A second glass plate was placed over the mylar strip.
A static load of approximately 200 ¢ was applied to
extrude excess resin composite (and giomer) and to
obtain a smooth and flat surface on each specimen.

The specimens were then polymerized for 40 s with a

Table 1 Materials used in this study

light-activated polymerization unit (Elipar 2500, 3M ESPE,
St. Paul, MN, USA). The light intensity was verified with
a measuring device (Cure Rite, L.D. Caulk, Milford, DE,
USA). After polymerization, the mylar strip and the glass
plate on the top and bottom of the mold were removed,
and the specimen was removed from the cylindrical
mold. No mechanical preparation or abrasions of the

specimens were performed.

Material Product Manufacturer Composition Average
Matrix Filler particle
size (um)
Nanohybrid Premise Kerr Corp., Bis-EMA, Prepolymerized 0.4
resin Orange, CA, UDMA, filler, barium glass,
composite USA TEGDMA silica
Giomer Beautifil Il Shofu Inc., Bis-GMA, S-PRG, 1.0
Kyoto, Japan TEGDMA, Fluoroboroalumino

catalyst -silicate glass

Bis-EMA: Ethoxylated bisphenol A dimethacrylate; UDMA: Urethane dimethacrylate;
TEGDMA: Triethyleneglycol dimethacrylate; Bis-GMA: Bisphenol-A glycidyl methacrylate;

S-PRG: Surface pre-reacted glass ionomer

The pH and titratable acidity measurements

Five beverages were used in this study including
apple cider, orange juice, Coca-Cola, coffee, and beer
(Table 2). The pH of each beverage was determined
using a pH meter (Orion 900A, Orion Research, Boston,
MA, USA). Ten pH readings of each beverage were
obtained so as to give a mean pH measurement for
each beverage.

To verify titratable acidity (buffering capacity),21
20 mL of each beverage was added by 0.5 mL increments
of 1 mol/L sodium hydroxide (NaOH). The amount
of NaOH required to reach pH levels of 5.5, 7.0, and
10.0 were recorded. The titrations for each beverage
were also repeated ten times to achieve a mean

value.

Beverage immersion and color measurement

Fifty discs of each nanohybrid resin composite
and giomer were divided into 5 groups of 10 specimens.
For baseline color measurement, each group was
subjected to a spectrophotometer (ColorQuest XE,
Hunter Associates Laboratory Inc., Reston, VA, USA)
for assessing the Commission Internationale de
UEclairege L*a*b* (CIELAB) color. L* indicates the
lightness of the color measured from black (L* = 0)
to white (L* = 100), a* determines the color in the red
(@* > 0) and green (a* < 0) dimension, and b* determines
the color in the yellow (b* > 0) and blue (b* < 0)
dimension. Three measurements were obtained from
each disc and the mean L*, a* and b* values were

used for the final analyses.

54 J DENT ASSOC THAI VOL. 65 NO.1 JANUARY - MARCH 2015



Table 2 Tested beverages used in the present study

Beverage Product

Composition Manufacturer

Apple cider Heinz

Orange juice Harvey Fresh

Coca-Cola Coke
Coffee Nescafe
Beer Heineken

100 % Apple juice H.J. Heinz company,

diluted with water to 5% Sharpsburg, PA, USA
acidity

100 % Orange juice Harvey Fresh (1994)
Ltd., Western Australia
Carbonated water, Thainamtip, Bangkok,
10 % sugar, flavors Thailand
7.5 % Sugar, 4.4 % Nestle (Thailand) Co.,
coffee extract, 1.9 % Ltd., Bangkok, Thailand
skimmed milk powder

5 % Alcohol by volume, Heineken N.V. Global
water, malted barley, Corporate Relations,

hops, yeast Amsterdam, Netherlands

The specimens were then alternately
immersed in 25 mL of a beverage for 5 seconds
and in 25 mL of artificial saliva for 5 seconds for 10
cycles at room temperature (about 25 °C).'* After
the cyclic immersion, specimens were returned to
the artificial saliva (daily changed) and kept overnight
at 37 °C. The same protocol was used with the
different beverages in this study everyday for 28 days
consecutively. In order to maintain the original pH
level of the beverages, they were refreshed daily
throughout the experiment. The specimen immersion
protocol simulated an individual eating acidic food,
sour fruits and drinks.'® After the immersion
sequence was completed, the specimens were
rinsed with deionized water, blotted dry against
filter paper and subjected to post-immersion color
measurement.

Overall color change (AE*) was calculated
using the following equation: AE* = ([AL*]2 + [Aa*]2
+ [Ab*]2)%%. Mean AE* values for the experimental
groups were calculated between baseline and after

immersion.

Statistical analysis
The color change values (AE*) were subjected
to two-way ANOVA and Tukey’s Honestly Significant
Difference (HSD) for multiple comparisons (at Ol =
0.05).

The mean pH, standard deviations (SD) and
titratable acidity of beverages with 1 mol/L NaOH
are shown in Table 3. Coca-Cola had the lowest
pH (2.88 + 0.03) and coffee had the highest pH
(6.82 + 0.05). The titratable acidity was lowest for
Coca-Cola (10.02 £ 0.06 mL) and highest for apple
cider (99.35 + 0.06 mL). The color change values
of the materials used before and after immersion
are presented in Table 4. Overall, giomer had more
significant color change than nanohybrid resin
composite (p < 0.05). Coca-Cola caused the highest
color change but there was no statistically significant
difference in comparison with coffee and orange

juice.
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Table 3 The mean pH and standard deviation (SD) and titratable acidity (volume of NaOH (mL) to bring the pH to 5.5, 7.0 and

10.0) in beverages tested

Beverage Mean pH + SD Cumulative volume of NaOH solution used to titrate
to each pH (mL)
55 7.0 10.0
Apple cider 3.08 + 0.02 91.20 £ 0.20 98.42 + 0.09 99.35 + 0.06
Orange juice 3.82 +0.03 12.79 £ 0.20 21.12 £ 0.07 24.56 + 0.08
Coca-Cola 2.88 +0.03 2.69 +0.03 6.53 + 0.08 10.02 £ 0.06
Coffee 6.82 + 0.05 0 0.78 + 0.09 10.78 £ 0.07
Beer 437 +0.04 2.82 +0.05 5.69 + 0.07 12.09 £ 0.11
Table 4 Changes in overall color (AE*) from baseline of nanohybrid resin composite and giomer
Material and beverage Nanohybrid resin composite Giomer
Apple cider 25+02° 2.9 +03%P
Orange juice 4.3 +0.2° 4.7 +0.3%7
Coffee 4.1 +0.3° 45+ 0.2%°
Coca-Cola 4.4 +0.2° 4.9 +0.3%?
Beer 24 +03° 28+ 02+°

* indicate statistically significant difference (in column) between nanohybrid resin composite and giomer.

b pifferent superscript letters (in row) state statistically significant difference between various beverages (p < 0.05).

Discussion

From the data results, the null hypothesis
of this present study should be r