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Role of Streblus asper in Systemic and Oral Health: An

Overview
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Abstract

Streblus asper Lour is an important medicinal plant belonging to family Moraceae.
All parts of the plant are used for medicinal purposes in folk medicines for the treatment
of different diseases such as dysentery, relief of toothache, antigingivitis, filariasis, epilepsy,
epistaxis, piles and stomachache. The objective of this article is to review the botany, chemis-
try, traditional uses and pharmacology of this medicinal plant. S. asper has proven properties
like anti-inflammatory, antioxidant, antimicrobial, antibiofilm and anticancer activity. These
findings indicate the multiple advantages of S. asper and suggest a potential for developing S.
asper as a natural oral hygiene product. Therefore, it would be worthwhile to further investi-
gate the mechanism of effect and side effects.

Key words: Streblus asper; Herb; Oral health; Ethnomedicine; Pharmacology
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Introduction

Medicinal plants have been used as a
traditional treatment agent for numerous human
diseases in many parts of the world. It is estimated that
there are 250,000 to 500,000 species of plants on the Earth'
and only 1 % of approximately 500,000 plant species world-
wide has been phytochemically investigated until date.
According to the World Health Organization (WHO), about
three-quarters of the world population relies upon traditional
remedies (mainly herbs) for the healthcare of its people.”’
The conventional medicine is now beginning to accept the
use of botanicals once they are scientifically validated.
Indeed today many pharmacological classes of drugs include
a natural product prototype.® Aspirin, morphine, quinine,
atropine, colchicine, ephedrine, pilocarpine and vincristine
are a few examples of what medicinal plants have given us
in the past. Most of these plant-derived drugs were originally
discovered through the study of traditional cures and folk
knowledge of indigenous people and some of these could
not be substituted despite the enormous advancement in

synthetic chemistry.

Figure 1 Leaves and flower of Streblus asper Lour

Celebrating 75 Years of Thai Dentistry

Streblus asper Lour is an important medicinal plant
belonging to family Moraceae and has been used extensively
in ayurveda and folk medicine for centuries, as it has a variety

of therapeutic properties including antimicrobial activity,”"

14,15 16,17

anti-malarial property,” antioxidant, analgesic,

9 21-25

antiallergic,”®”  anti-inflammatory® and anticancer activity.
This review presents the botany, chemistry, traditional uses

and pharmacology of this medicinal plant.

1. Botany & Chemical Constituents

Streblus asper Lour, Moraceae, is a small tree
known by several common names, including Siamese rough
bush, Koi, Bar-inka, Berrikka, Rudi, Sheora, Serut, and tooth
brush tree.”® The leaves are 2 to 4 inches long, rigid, oval-
shaped, irregularly toothed, and borne on small petioles (Fig.
1). Staminate flower heads are spherical with minute flowers.
Pistillate flowers have longer peduncles. It is known as a
medicinal plant which inhabits various Asian countries, such
as India, Southern China, Sri Lanka, Malaysia, the Philippines
and Thailand. Chemical constituents of different parts of S.

asper are shown in Table 1.

2. Traditional uses

The various parts of S. asper are used in folk medi-
cines for the treatment of different diseases. The bark extract
has been used in fever, dysentery, relief of toothache” and
antigingivitis."” The leaf extract has been shown to possess
insecticidal activity towards mosquito larvae.”® The branch of
the plant has been used as a toothbrush for strengthening
teeth and gums.” The root has been applied to unhealthy
ulcers, sinuses and locally as antidote to snake bite;** and
used in the treatment of epilepsy and obesity.”® The milky
juice has been used as antiseptic and astringent applied

031 Used as sedative in

to chapped hands and sore heels,
neuralgia treatment, and used in pneumonia and swells of
cheek.” Fruits and leaves has been used in eye complaints.”’
Seeds has been useful in epistaxis, piles and diarrhea.
Stem bark has been used in stomachache and urinary
complaints,27 useful in piles, edema and wounds, decoction
effective against lymphadema, chylurea and other effects of

filariasis.****

Taweechaisupapong 2015 61
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Table 1 Chemical constituents of different parts of Streblus asper

Plant part

Component

References

Aerial parts

Stem bark

Heartwood

Leaves

Root bark

Root

Stigmasterol, n-Triacontane, tetraiacontan-3-one, B—sitosterol, betulin, oleanolic acid

Strebloside, O-amyrin acetate, lupeol acetate, B-sitosterol, lupeol, A-amyrin, diol,
mansonin, sioraside, (7'S, 8'S)-trans-streblusol A, (7'R, 8'S)-erythro-streblusol B, (7'S,
8'S)-threo-streblusol B, 8'R-streblusol C, streblusquinone, (8R, 8'R)-streblusol D, and

streblusol E
Lignans, flavonoids

Cardenolide, triterpenoids, B-sitosterot, A-amyrin, lupeol, phytol, O-farnesene,
trans-famesyl acetate, caryophyllene, trans-trans-Q-farnesene, A-copaene, [3—
elemene, geranyl acetone, germacrene, caryophyllene oxide, O-cadinene, 8-

heptadecene

Kamloside, asperoside, strebloside, indroside, strophalloside, cannodimemoside,
strophanolloside, glucogitodimethoside, glucokamloside, 16-O-
acetylglucogitomethoside, sarmethoside, glucostrebloside, cardenolide, B-sitosterot,

lupeol, A-amyrin

Lignans, B—s'\tosterot—}o-B-D-arabinofuranosyl»O-G-L-rhamnopyranosyl -O-B-D-
glucopyranoside, lupanol—S—O—B—D—glucopyranosyl-[l-5]-O—B-D-><ytofuranoside,
vijaloside, i.e. periptogemn—}O—B—D—glucopyranosyl—[l—5]—O—B—D—><ylopyranoside

43

24, 34, 44, 45

36, 46 - 49

22, 31, 50

31,51 -54

35,55 -57

3. Pharmacological properties
Several remarkable pharmacological applications
of S. asper have been reported. Some of the important

findings are reviewed briefly below.

3.1 Antibacterial activity

Several studies reported the antibacterial action
of S. asper leaf extract (SAE) against Streptococcus mutans
both in vitro and in vivo.” ®'**" From our previous in vitro
study, we found that SAE possesses antibacterial activity against
endodontic and periodontal pathogens, e.g., Porphyromonas
gingivalis, Prevotella intermedia, Actinomyces naeslundii,
and Aggregatibacter actinomycetemcomitans.®* The mini-
mum inhibitory concentration of SAE on P. gingivalis W50,
A. actinomycetemcomitans ATCC 43718, P. intermedia,
and A. naeslundii (T14V) were 3.9, 7.8, 31.3 and 125 mg/ml
respectively. While the minimum bactericidal concentration
of SAE on P. gingivalis W50, A. actinomycetemcomitans

ATCC 43718, were 31.3 and 15.6 mg/ml respectively, the

62 J Dent Assoc Thai VOL. 65 No. 2 April -

extract has no bactericidal activity against P. intermedia and
A. naeslundii (T14V).” In addition, SAE at concentrations 2 — 16
mg/ml possessed bactericidal activity towards Streptococcus
mutans ATCC 25175 However, SAE at concentration 2 - 100
mg/ml did not show antibacterial activity against Staphylo-
coccus aureus ATCC 25923, Escherichia coli ATCC 252922,
Pseudomonas aeruginosa ATCC 27853 and clinical isolates
of Staphylococcus coagulase positive, Staphylococcus coa-
¢glase negative, Serratia marcescens, Klebsiella pneumonia,
Enterobacter and Burkholderia pseudomallei.’

For in vivo study in 30 human subjects, the results
revealed that 1 min rinse with 20 ml of SAE at a concen-
tration 80 mg/ml can significantly reduce salivary S. mutans
counts compared with distilled water and showed no effects
in modifying the salivary pH and buffer capacity.” Moreover,
subgingival irrigation with 5 ml of SAE solution (80 mg/ml) as
an adjunct to scaling and root planning in 42 chronic
periodontitis patients was effective at reducing the number of

A. actinomycetemcomitans and/or P. gingivalis.”
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3.2 Antiviral activity

Different parts of S. asper and different solvent
fractions of them were investigated for anti-Hepatitis B Virus
(HBV) activities in vitro using the HBV transfected Hep G2.2.15
cell line**" The results showed that the methanol (MeOH)
extracts of the heartwood, barks, and roots exhibited good
anti-HBV activities. Further investigations displayed that ethyl
acetate and n-butanol soluble parts of their MeOH extracts
showed significant anti-HBV activities.”’ Several lignans were
isolated from the ethyl acetate-soluble part of MeOH extract
of the root of S. asper and tested for their cytotoxicities and
the abilities to inhibit the secretion of HBV s antigen (HBsAg)
and HBV e antigen (HBeAg), and the replication of HBV DNA in
HBV-infected 2.2.15 cells.” The results demonstrated that the
most active lignans, (7’R, 8°S, 7’R, 8’’S)-erythro-streblusligna-
nol G, magnolol, isomagnolol and isolariciresinol, exhibited
significant anti-HBsAg activities with IC_ values of 1.58, 2.03,
10.34 and 3.67 uM, respectively, and of 3.24, 3.76, 8.83 and
14.67 pM, respectively, for HBeAg with no cytotoxicity. In
addition, (7°R, 8’S, 7’R, 8"’ S)-erythro-strebluslignanol G and
magnolol showed inhibitory activities on the replication of
HBV DNA with the IC_ values of 9.02 and 8.67 M, respectively.”
Moreover, 6-hydroxyl-7-methoxyl-coumarin and ursolic acid
which were compounds that isolated from the n-butanol and
chloroform fractions of the heartwood of S. asper showed
anti-HBsAg activities with IC_ values of 29.60 pM and 89.91
MM, respectively, and of 46.41 uM and 97.61 UM, respectively,
for HBeAg with no cytotoxicity.*

3.3 Antibiofilm activity

Recently, the effects of SAE on biofilm formation
and biofilm-grown bacteria were investigated.” The results
demonstrated that SAE possessed in vitro activity in inhibiting
biofilm formation and was able to reduce the number of A.
actinomycetemcomitans and P. gingivalis in an in vitro
subgingival biofilm model. Although adherent populations
were not completely eradicated by treatment with SAE, a >
70 % reduction in biofilm formation was detected at SAE
concentration 90 mg/ml. Moreover, the results from our
previous study revealed that the sublethal concentrations
of SAE can block the adherence of Candida to human
buccal epithelial cells and acrylic surface in vitro.”* These
findings indicate that the sublethal concentration of SAE

may modulate candidal colonization of the oral mucosa and
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reduce the ability of the yeasts to adhere to denture acrylic,
thereby suppressing the invasive potential of the pathogen

and possibly preventative of denture stomatitis.

3.4 Anti-inflammatory and anti-allergic activity

The in vivo anti-inflammatory effect of SAE on
carrageenan-induced paw edema in rats was investigated by
intraperitoneal administration.”” The results revealed that at
the maximum concentration of SAE (500 mg/kg body weight),
the % inhibition of paw edema was comparable to the
standard non-steroidal anti-inflammatory drug diclofenac.
Moreover, from our previous study in 35 human subjects,
a significant decrease in mean difference from baseline of
gingival index (GI) scores after 4 days of rinsing with SAE
(80 mg/ml) compared with those after rinsing with distilled
water was found.” In addition, subgingival irrigation with 5
ml of SAE solution (80 mg/ml) as an adjunct to scaling and
root planning in 42 chronic periodontitis patients significantly
reduced the Gl compared to irrigation with saline solution.”
These studies in human subjects indicate that SAE is effective
at reducing gingival inflammation.

For in vitro study, the mechanisms of anti-inflammatory
action of SAE were investigated using RAW 264.7 macrophage
cells that were stimulated with lipopolysaccharide (LPS),
then reverse transcription polymerase chain reaction (RT-
PCR) technique was performed to determine cyclooxygenase
(COX)-1, COX-2, and inducible nitric oxide synthase (iNOS)
MRNA expressions. The results demonstrated the significant
suppression on LPS-induced expression of COX-2 and iNOS
mMRNA by SAE in a dose-response manner.”

Anti-allergic activity of S. asper was also report-
ed.”" From a previous study, the ethanolic extract of S. as-
per was determined for its anti-allergic effect on the release
of B-hexosaminidase in RBL-2H3 cells (rat-basophilic leuke-

¥ It was revealed

mia cell line), a tumor analog of mast cell.
that S. asper extract exhibited anti-allergic activity with

an IC_ value of 82.2 pg/ml.

3.5 Antioxidant

The potential of aqueous and ethanol extracts of
oven and freeze-dried S. asper leaves as a strong antioxidant was
investigated using the 1,1-diphenyl-1-picrylhydrazyl (DPPH)
radical scavenging method.” The results indicates that

aqueous extracts of freeze-dried S. asper leaves is a good
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potential source of natural antioxidants for preventing free
radical-mediated oxidative damage, and higher levels of phe-
nolic content are retained in freeze-dried than in oven-dried
samples. Md. Afjalus et al. also reported the antioxidant
property of ethanolic extract of leaf and bark of S. asper
which was assessed by DPPH scavenging assay.”” They found
that IC, value of the S. asper is 1 pyg/ml for leaf and 10 pg/
ml for bark which were comparable to the standard ascorbic
acid.

3.6 Anticancer activity

Several studies reported the anticancer activi-
ty of S. asper”™® For example, the methanol extract of
S. asper stem bark (MESA) was investigated for antitumor
effect against Ehrlich ascites carcinoma (EAC) in Swiss albino
mice.”* The results demonstrated that MESA exhibited dose
dependent and significant decrease in tumor proliferation
(p < 0.01). Moreover, MESA extended the survival time of
the tumor-bearing mice. The volatile oil from fresh leaves
of S. asper also showed significant anticancer activity (ED50
< 30 pg/ml) from cytotoxicity primary screening tests with
P388 (mouse lymphocytic leukaemia) cells.”” In addition, the
effects of ethanolic extract of S. asper stem bark on crown
gall tumor formation at different concentrations were evalu-
ated. Highly significant tumor inhibition e.g. 31.86 and 40.44
% was observed at 100 ppm and 1,000 ppm of the extract,

respectively.”

Conclusion

Herbs have been used for centuries to prevent and
control disease and the use of herbs in traditional medicine
systems of many cultures has been extensively document-
ed.”" * Interest in traditional medicine can be explained by
the fact that it is a fundamental part of the culture of the
people who use it and also due to the economic challenge.
People who use traditional remedies know from personal
experience that some medicinal plants can be highly effective
if used at therapeutic doses, but they may not understand
the scientific rationale behind their medicines. Indeed, the
discovery of therapeutic compounds from herbs remedies
remains a medically and potentially challenging task. Accord-
ing to the variety of chemical constituents as shown in Table
1, S. asper has been reported to have diversified biological

5-25

actions. The mixtures of different chemical compounds

may act individually, additively or in synergy to improve
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health.

This paper has given an overview of the role of S.
asper in systemic and oral health. As mentioned above, S.
asper may be good alternatives for prevention and/or treat-
ment of several diseases but it is clear that we need more

research about the mechanism of effect and side effects.
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Abstract

So does as the other parts of the body, craniofacial development involves various
complex processes such as cell proliferation, cell migration, cell induction, cell differentiation
and cell to cell interaction. Each of developmental process occurs in particular time.
Thus, to achieve the aim of the developmental biological study, the techniques used in
the study and the influence of surrounding factors on the developmental process should
be considered. The technique used in developmental biology varies from simple technique in
vitro to complicate technique in utero and ex utero surgery. Cell and tissue culture enables us
to study in cell and tissue level, whereas organ culture can be used for studying the interaction
of tissues in the organ level. Study in organ system level can be studied by whole embryo
culture with limitation of time, therefore studying the fetus in the uterus by surgery through
it called in utero and ex utero technique can use as a solution. This review literature is focusing
on the techniques used in craniofacial developmental studies mainly done in mouse and
rat. The example of the research using each technique is also given. The knowledge from this
review can be a guideline for researcher to select the proper technique to study developmental

in craniofacial region including tooth and supporting structures.
Key words: Craniofacial development; Ex utero surgery; Organ culture; Whole embryo culture
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Figure 1 The circulator for whole embryo culture. Embryos
pressed down into rayon fabric attached on a glass
coverslip are in the detachable chamber. Serum
flows continuously in the glass tube. A stream of
OZ/COZ enters through the filter and circulates into
the tube. (Modiified from New DA., 1967°")
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(Rotating-bottle culture system)*” (EUW 2)
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Glass bottle
Silicone rubber stopper

Embryos

A B
Uiz mawisdeeszuulandaenia
A rgoumeluyanuiafeussesu uazlamaegnene
B. vanuiadnsunSomyunielugou
Figure 2 Rotating-bottle culture system
A. Embryos are in cylindrical glass bottle contained

serum and sealed with the silicone rubber stopper

B. Culture glass bottles were placed in the rotator

culture system in the incubator
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(In Utero and Ex Utero surgery)
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Technique of Stage of embryo Region of study

study

Tissue culture

Organ culture All stages of the Part of the orean

embryo from the embryo
Whole embryo

culture

Duration of study

type of the organ

Objective of study

Supplemental technique

Depend on size and

Organ development Cell labeling technique

Cell lineage tracking Bead implantation

Viral injection

In utero and Embryo after the ‘Whole embryo Until full-terrn Organ development Cell labeling technique
Ex utero surgery end of craniofacial pregnancy Cell lineage tracking Bead implantation
forming stage Tissue transplantation Viral injection

Cell or tissue

injection/implantation
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Dentofacial Orthopedic and Orthodontic Management of
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Abstract

Obstructive Sleep Apnea (OSA) is a sleep disorder with various adverse health-related
consequences that has been extensively reported in the past decade. Awareness of this
syndrome has grown among medical practitioners and the public. Thus, dentists, who commonly
see their patients at least every six months, should be able to recognize the common signs
and symptoms of OSA in their patients. Craniofacial abnormalities are an important predisposing
factor in the development and progression of OSA. Dentofacial orthopedics and orthodontics,
which involve the evaluation of jaw growth and the correction of skeletal and dental
relationships, can play an important role in the diagnosis and treatment of OSA. Although OSA
can occur in patients of any age, it is essential to realize that the classification, pathophysiology,
signs, symptoms, and treatment of OSA can be different between children and adults. This
review article provides an overview to dentists and orthodontists regarding how they can
contribute to the health of children and adults with OSA.
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Turusnldfimsnensumeladn  wilutanasdinng
wereumegladh wenand fiddie  n1smsens
UBUNSUANNTOUBNAINTURTIWBIN1IENE A lIUIE
vuld TneBitenildiumlude mstusumsnga
melanazmamelawhifntusuiuly 1 $alue Gen
1 dvtinsneamelanagmelaud (Apnea-Hypopnea
Index; AHI) Tuglngflafinsutannnuguusswesnmisvgn
melavasviuanmsgatueoniu 3 sefu do dow
(AHI 5 - 14) Urwnans (AHI 15 - 30) 110 (AHI > 30) du

Tudindsvtisananuinnii 1 fa31 deanuiaunid’

fn1sneauiuegeniueianansenuse
gunnluszerennenganielaruenauannnis
ooty ludlvgduiisisnudt aunsadivenuided
snilulsailauaznaenifen (cardiovascular disease)’
W ANUMUEBRE (hypertension) lsaviaanidenases
(stroke) AMgMlAAURAIIMIT (cardiac arrhythmia)
Snvanmesinan fuwiliufiasshlnAngsfimguuiios
ouuldgatudedisuiuauuni® warannsnwiifing
Annuaunguuiadunaiuny (cohort study) wuin §
thefifimamelafinunfvueniviy - Sdnsnneiigand
aulnd 3 wi1® dawluindadutisiiauesindainm
Jafiseaudt dwabiAnng1snnlgnessuulsea
(neurological morbidity) 14 9 wu a1n1slaanizsa
(enuresis) 81N3aWTSEU (attention deficit disorder)
ANNUNNIBIN9N13EEUS (learning disability) etily
dnan1sdoudion uaswuiReaiuluglng AilEsee
Hosgaindulsemlanasueondon®’ venani  dad
MU Wndifinnengamelavanduainnises
fudinsliuimsaunimannnindinunis 2.3 wi® fedu
fuanfiinngngamelavusuduannisgaiuiesuiy
Foslisunmsngnitdeds  waznsinwiignioasnzay
eludinuagdlvg

dmsunnsngamelavaenauainnisennuly
nauisglnaineusy wieTenyuan (young adult) Wy
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finenud fhelutidulngaeiianminunfingnan-
lumih (craniofacial abnormalities) WslusesudaLuy
wazaavedReviey lngansaLinsIuiunsiisviiinanie
(body mass index) isilé” ananalddinanuianzngy
Fosananlutszensineg wui iiflenuidesgeionnn:
neamglavnevduinnseatuiy  daruduiudiy
msinuiudongeedaidodiey  Tnatanzluddiil
thuninifu (overweight) fatfu msmuc‘quﬁmﬁﬂémﬁu
N13ATNU - wazn1sian1snzneainglavagnduan
mﬁqmﬁy’uéﬁu’«,lﬁimqé]’u Jadudddglunistesiung
Rnnnududengesiuiidsailauayvasmdendu 4 lu
Ussmnnanguteglngnoudu vioTemiuani®
UNUMYBTIURLNTgluN T3ty

aenganglavaenauaNnITaanu
(Role of dentist in diagnosis of OSA)

LﬁmﬁwﬂﬂaﬁumLLWW&T%%Q’%J’J&JMWU@QN
Wognnuniiiow  F9MTIINFUn  wazaunsaldady
91015 LLaza’mmLamLﬁaaﬁummmaw&mmﬂ%mg
wé’umﬂmiqmguﬁblﬁ Gﬁn%’aaﬂamé’]ﬁrﬁmuﬁalﬁm
NsTNUsESR wasnsmsranenadnianely uas
aeupndosdniiununmdriniulseSregudaluty

nauNTRTIaRYae’ fadl

1. M359nUsedn (History taking)

1M s veINsinTieneavnglavaEnauIN
nsgatufio e1Msueunsy dmsazdsiudutag 9 wan
Filluves 4 dwaliveunduldlidudi wazasdionnis
FrnnRnunflunaInaIsiuaum (excessive daytime
sleepiness) Madnuse AlAlsndstoyameant uonanow
Neue visensounTvauithend  vumumdannsaly
wuugeua et iladiennisveannemnelaiauniuns
wiuiBLIINNsIUsEIRnuUnR  wuuaeun ey
Tfunnluivefe wuunadeusyiuAUNeY UGS
(Epworth Sleepiness Scale)* #lsignudaitiuvansanyiiie
Tiuesanheneinlan sufetunwilne Tlduns
VAFOUATITIENNTY LazATdesua annsaliuent
ﬂwmawqmma‘twmwﬁumﬂmsqmﬁy’uaaﬂmﬂmuﬂﬂaiéf
Tudosin® dwsuludnieldfe wuvaevaumsualy
N (Paediatric Sleep Questionnaire) Hlgsumveseu
udrhimaah (sensitivity) Waganudwe (specificity)
Tigefia 0.85 way 0.87 A

2. N15a5IanNAdinn1ely uasniguanyaslin

(Intraoral and extraoral examination)

Tnuns19dnwasnenieininiionadaasules
Lﬁmmawqmmﬂ%mwé’umﬂmsqmﬁgu Fartumunme
ansauiuldegazidenannisvhauiideseadill
Tudeahnveathalulszdoguds wu avamaugeu
fuld deuneadat ddnuarlngviosm flazgadtunis
dumelaldinendolsl asmvueaulnaanzuinaley
Auilvgudoll avameutindt fdnvasuay wasld
gwseld  Usgneudumanmiaanuiinunfivedasesng
Tunin wu dlunthdiaiseniniiun@ (adenoid face)
%uﬂué’nwmsﬁwu‘iué’ﬁmﬂsla]mqmmﬁ‘;luﬂixﬁi”l SIS
ynsslnsanaiiidn wiediunisnes duilraunnlus
MIAN8 YBNINNNNTATIINNAFTNLAD TUALNNESS
ANNTNUATNVUIN  UATAIUNLUITDINTEANVINGTTINS
athelid  udeTzdauniuesmaiuenne
weladuuuiindiuldanamssdisinlamrdngiudng
(lateral cephalogram) @afiauiidn amfdviiniezilte
dialunisgliifiesadid uwiifimsfinwaivayui &
\Hudeyaiidefiold uaziimnuaenndesliutoyadils
MNATAT 1N NALBLT IR LU UALIEn  (magnetic

resonance imaging)"®

ogslsin fiaglimsidadunnvgemela
vgvdunnsganulddenduunmdviniy - fadu
viuaunndTefiniriidedegUaiiununndnsiany
uavasdeh onaflnemgamelavnenduanmsgaiu
Welutinw  wazasansusundURULImMSIaNENg
aUYAARsSNISUUa Ut WaBen  Ins1edaiinie
nsmelaiaUnAvaienauBNAIEUTEAN WY A1IERYR
melavaeviunnmsgaiuiesneufisunivesms

fuvesanas d9ldaunsasnwlameisniaiunnssy

N153AN3N1NYANE TAVULHAUIINNITANUAEY
WmuiuanssuIndunazeas Innandnu-Tunin
(Dentofacial orthopedic and orthodontic

management of OSA)

\deunndlevinnnidaduanengamelavas
MEUAINNITOANULED UNVIEILINANM LAZAIILTULTY
vosmuRaunAfiiiady  ilefianideniinisinund
wngauludisudazsng gliunseenalduanisuiu
wofnsauftaelinnevgamelavaznduainnsgaiu

ATULAY WU Msanuuniln n1svaniasanisldennidgns
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nnUszamaILnan viielrseshudidueanages Liesenn
szsilindaidonevesvdousn  sadinisusuaoy
Trueuluvimzuas  Tusefinansianisueundunansin
ﬁmiqmﬁy’umqLaumﬂmawwﬂuvhuaumw WANINTS
UsungAnssusananldiduna  uwndnazdnaulasauiu
Qﬂaﬂiumilﬁaﬂ'ﬁ%mﬁﬂmgu naganlaeduredesve
Fevesnssnuwsiazds Tiieufunmsiiiedeadiany
suauiiodavenemaiumela (Continuous Positive
Airway Pressure; CPAP) msldirdesiieludesuin wie
m3¥nwlaedsingnl’ Fedisiidendunudivuaunne
faruiededlunssnu unmdfazdufihenduniny
Fupunns Wieviausuiu

Tuunanudasinausanignisdanisniig
mmmahsumwé’umﬂmsqm%uﬁlﬁm%’aaﬁu%%mqﬁum
nssudnilunareasiniidnditu-lunt  Taevzuenduis
dnsuinuazilne

1. 95n159an15n19zunganrglavalsua v
9Inn1sganuniuanssusaiuuazaa AN -
Tumdludan (Dentofacial orthopedic and ortho-
dontic approach in the management of OSA in
children)

\esnnseuneuda uazousfuaedile
gna1eud Wuamendnveansiinnnzneanela
mmwé’umﬂmiqmﬁgﬂwﬁﬂ NMIHARRDUNOUTALAY
afiupes (adenotonsillectomy) Fagnuugiindunuims
nMssnwdusuusn (first-line  treatment)'® weannnTs
FuATERUITEMETTIATIERRANU  (meta-analy-
sis) ialahunuanil wudh Sftheiftesieray 25 e 60 7
amzmgamglavundunnnisgatuiundsnnlasy
mehdndeuneudauazofiuesd (iefiansnnainwanis
avamsuouvdy  legldfimsnneitavauaivil

[N ! ' °o @ ' <
nsidnfanalduszauanudnsain 91U UUNIY

Snvilaladefiddde anmAnundnglnan-Tumin >
Wy weudinuaukazlisgy vsevinssinsanudn vie
figumisney  FadnuwaeRnunfmaniedaasanailu
Winanansaudlalisenisldinsesdemaiunnssudaiiy
wazoaslnfinnditu-lumth el Ifseaugieiin
wwensliiadesflovenevinsslnsuuwuusssu (rapid
maxillary expander) uwagia3osdieflaiduiia (functional
appliances) lumssnwudniifinnevgamelavazudy

Sy g YY)
ﬁnﬂmiqmﬂulmamdmumamm]

1.1 M5Ye189InsTInsULMUUISIAIY (Rapid

maxillary expansion)

Wudtnmeuanssudailuiazeasiniinndilu-
Tunthiignianldfuegnansvndumsudlvninsslng
yuwauludn S'Tiﬂ;:J‘L'JaEJméﬂﬁﬁﬂ%LLamé“ﬂwmzixazmq
JenIEainutavednsayn (nasal cavity) femtl
nansayn (nasal septum) Aupunirauund Wume i
msfineudumuseasmela  wazyiliAnaLeIN
aunlunsmelaniaynanuin® Foh Feflsneey
IINNISANIFIBAMSERUY 2 TR n3esiievens
1n55bnsUBLUUIRINELnsatend ludgnieatu
mimaslﬁmwf\udnﬁwmmﬁmzaquLLuamawqmaQﬂizQﬂ
pinsslnsun  ailugnisveeTnssagnlinieauls
finnsBudulpenisdnudaldnimdedlauiunoufiann
Wnluns il (cone-beam computed tomography) U
adwam 3 00 erwalSinesvesmaiueina
mela (@irway volume) Wud1 MssnwINgufBgsduI
28 AU frewrsesiovensuinssinsuuLuU AUty Tl
WsawAansafinUSuasvesmaiumelalgodieice
diry Sufumsiituituilugeshnldtuay shildauen
aaﬂuﬁ%mﬂqﬁqﬁu S?iwz**zh&lammiqm%umuaumah
Auale” 5mdIduagatud e 2014 Iwasaki

¢ FeinsAnwcmeIsmanamansvedlnaia

wazAY”
AU (computational fluid dynamics) Tungueieens
U 25 AU WU HnsanaeniliudAguaanudiu
aulumadiumela uazuswnulngeayn (nasal resistance)
AMendnlasun1seeinsstnsuukuussaaudu

SYYLMINRRY 3.95 + 1.0 Fadwuns

dmuanuideiinaveaninsianisueundy
ey mnnisnwuuuludiatnues Pirelli uaz
Az A 2004 luidniifinnevgamelavagnduan
miqmﬁy’m"mu 31 AU wud Adeundinniaseiuns
Snwineiiesievrevnssinsuuiuussain e
nnauliaivinsveamelauagynglaudy  wdedeunin
1 HliSunsinseiin anasegaideddilowsou
Wisufudeuldsunsinnidaedsvesiuiidnaio
7l 12.2 nelanedssyornsvegveswnsslnsuy 4.32
+ 0.7 fadwas iyl A 2011 Vila uazan”
IgvinsAnuludnuasifonty  udilssesRamuiiun
nindsaesl wuln mamssnwdipsuszavanudusall
TagisanIndvtinIsugamglanagmelauiy  seau

sandauluiien  swfisonimeedidn  AudIde
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Ifaguin  wiesdlovnsvnsslnsuunuuissiudu Tl
wesiaausanlvlgmiunasavleianuinssinsuu
WAy wigsanansasnwinegamglavaenauInnis
anmludnldesnsiiafivsnmlusvezem  egndlsfin
nsfnwuAeatuegimanzay muedadedu 4 Midu
a1nTInraINIRinnsngamiglavaenduainnisen
filudin wu Tsadu Miwenssnusonnudiiavesns
81891055 b TUURUUSIAILlUNTTNIN1IEAenET
vielaidy Suduiidefimslatumsdun iy o
aunsahanfdunasilunsdadoniiiodinfivanzay

7aglasunssnumeisine bl

1.2 msaaudsnisiaseysiule (Growth modifi-
cation) AeiAsasilansiTila

Wuditmaiuanssudaiiulazeasinfifndilu-
Tunmifieudlonnuduiusvesmnsslnsuuiazans Tag
Ay wiensziulivinsslnsveadndnisadgiule
Tlufimmsimanzan daf Sdimeouih msldetedde
Hardutiaiiisnsedunsaiydulaveminsslnsaisan
Mefuntn aansagaednvnavanssinsanandy
w%aulﬂﬁ’um’awsmmaiammwé’umﬂmiamﬁy’uiwﬁn
I§ snuenHfelmeaeiuuduuazinguaiuau
(randomized controlled trial)”” wu31 A1dwTEN1TUYN
melanazuglaudainnuuanarsiusgrefidudfgy
V98B (p < 0.001) Ao wasndin1ssnwdelaiosle
leituavialuluvdenlungunaasdlaeiianadoves
frdfandnanasin 7.1 wde 2.6 Tuvazfingueuay
Felallgsumssnula o du ldwumsideuudasvesse
mngamele uaznelawh Wenawhluvnifiouinu
pg19lsinu mamsﬁnmﬁménmmnﬂ&juﬁaaéwﬁﬁau
Hretfouifiaun 14 au WesnilitrsiumAdeduau
wiwesndnmssnwnansdy  mszanaliauienin

- = I Adaw -y a a =
ﬂ'ﬁiﬁlﬂiaﬁua@ﬂﬂa'TJ‘V]llﬁﬂ@mgLUuﬁuuwaqﬁmﬂLwaﬂﬁuﬁ

JuBenvnTsinsuu viseanslimetu Wedy q 4 eld

finsneludnuasadondsiuudliiedediofiduila
siamiuudenunu® Liesdhoirdesiiondndl asminuin
Tulyvdende wladuaestudmduainsslnsuunazan
Lifadiniu  fUheSeaunsamdouninsslnsandlsiosng
sasy vinlaunsausuindfuiniesdievinildine wes
g msfnusundsiisiinguiedsaulnneush
ponIINNsANYILAY Janudt Aededuinismgamela
wazvnglawshveafinimun 46 Ay dAauandneiy

a8l AYNIeEna (p < 0.001) lnganasain 14.08

W 239 mevdnlasunissneisewnasdieileiduia
yiiamuvasndusseznaady 10.8 ey

A.A. 2014 Ghodke uazanz® 1As1891UNAITE
fatfuayunisianiinegngamelavagnduainnis
anfuseedesdeilsifutarianiuvuden  laevhnns
Anwdnwagneniginiavessiueiniemelalungy
fethadniivnsslnsansdidhumisnsssiuin 38 Au
WU AnuanvesaRumgladunevesratesin
(oropharynx) warADMOYRINABIALY (hypopharynx)
meua&muuaamm’tunawlmumssﬂ‘mmalmaﬁ
flofnam Weituiunguemueilsilstumsinwla « 8n
Tdaseaui msnsedurnssinsansliiadeusndu
sty GunaliAnnisiuasusiumisesnsznlasess
(hyoid bone) wavsumlwasaunuI dadunistoe
duasulimanuenamelafidnvasfins
PideldeAunefininin nmswanengamelavae

313247

nduanmiagatusonisldirdosiemaiunnssuiitue,
nsslnsavosnuiludindy  awnsodiensedumaiaie
wulmvesvinsslnsananmaeiumih - afdszauany
dusafmieuldirdanisanvnveanisiinniizvga
melavasnduanmsgatudunisnnng  wandien
Tuglugjfivaelfifewilimaiumeladuuuniiedu
nnzaTldedasdionnan onagliinnaglvejde
Sududodldniosflednunrinnaulunaendin

oehdlsfinu eUszAnn uasiafiosninaes
nslfiaseadfofledidutialunsinuinngngavielavay
wdunnmsgatuludindu Ssududeddiunsdnuly
syoze Ay

2. 35n159an1snrasvganelovaisnavuan
nsganunIeviuAnssuInuLazeasnianaiu-Tui
lugilvgj (Dentofacial orthopedic and orthodontic

approach in the management of OSA in adults)

wdpathmufuaieDavenemadume oty
Iisunisensuin Wuismssnvinengamelave
nivanmsganuludlngilives wasduseansuad
fgeitvils Tasowzedredslugtheiifionnsseduiiu

naNtaguuss  auituesninaziemduniaaumela
gy Wisliilnveesnasnnailifinsaaniuune

wiu  egwlshiny  Anuidndadaliavieniinainnis
Al mtnINUIATEUILNLERB i ULATRLUFUAIY
Aual waznadAeInnsld W nisdniauluayn
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ARTYN 5’1;@1‘1/161 vsauNanAviusauan yiliAndym
Frsmannusudlelunisliiniesilefinaraiduduon
litfer”  Jagtufaimadenmssnwiondu fimmng
auiuvlinuazAuuLseInIeneanelavue nay
nmsgaiy sfadhiunmssensuilaglfiedesdioves
fheusiaze TagiBnssnuiiftemaiunnssuda
ituuazeasTniinnditu-luniluglng fwieluil

2.1 mslaaedialusiastin (Oral appliances)

AUIANIVANANTNITUDUNSULANSFOLUTNN
(American Academy of Sleep Medicine) laR#ANW
W13Tmesn1sUUR (practice parameters) Fauugih
Tlfie3osdelutestinlugtreifiannuguussveaniie
ngamelavagnduainnisgatuseduiesiaiiunang
visolusiefisziuguuse  udfiheliannsageusunsld
inFeathanuduan videufiasnisingn® msldiedesdle
lugesn Hmqusrasdvdnifielimaiumelanistu
uarligngaiurmendy  Tnsannsoutsmudnunzes
wdosdiolfiuaessiingunal fail

2.1.1 gunsalwgedy (Tongue Retaining
Device; TRD)

wlfussgaiieliauduinaglusunstnani
Fremgslaliaunnlgaduninfumelavmzudy
wiiosngunsaisdaiifusuudndegy  llévindu
wmnzyara  dnilvgFeivuelined Jewilrusagell
we Hunalidungnesnainsumisiivieaniawedly 3n
wililanansausuusidld Sufedamanusuiiolunisld
gunsalanun insetheddnliauievarldaunsal s
tu  luthytugunsaiviaiieideuddiamelugined
157y (edentulous) w3ediyailugnuszuauniausiug
(periodontally compromised — dentition) Favhilatlal
ansolfidundndelunsldgunsaiuuutisuninsslng

a19 (Mandibular Advancement Device; MAD) o™

2.1.2 gunsaluvingsingare  (Mandibular

Advancement Device; MAD)

azdrelimaiumelanirsiudeldgunsal
vnruoundy Taglifioausnsslngans uidsiegruau
waziladogoudadu q mmeduntiee Seaedectu
hﬂﬁﬁﬂﬂ’]iqm%uwmLau‘w’]Bﬁlﬂﬁlﬁﬂaﬁlﬁlizﬁﬁﬂa"n?ﬁdﬁ
muReFRaEnay

o

Tagtugunsalvilatiiinnseenuuuiivainvany

upunAINUMWITIANSIUegalussuu  (systematic
review) 18931 AuadRluNIUSINAIRT e
(titratable) vesmMsBundamiils ferfunauadidty
yosaudnsalunissnwanenganielavaenduvain
nMgafuegUnsaifindm® daldfinisuusiszesves
nsBuudulifSosas 66 vessrerNgaifihe ety
ansadunsslnsanantrethls ndsnnldgunsaily
aosdUami ftheazgnisonnduaneiaileUsudiusa 910
tfusnmaziinsuugunsallfBundrmduiutudua
av 1 fadwns undgUiearianite1n1snng q vualy
wazasiinisanasvessznveandiaululden  (Oxygen
Desaturation Index: ODI) @3¥ngmeiniosindaazain
usheendiuuluden (pulse oximeter) Widetioend1 10
suidsthediannsnldgunsalldedndlidin  andu
JglvgUasnfumsesiamsueunau  lagldgunsel
ensadeulsiuiladn
annsndnwnnzngamelavmeduainnnsaiuld

28197°°

= oA Y i
gurnssinsansfszezanan

agndlsfinnn  Snnsseruiwatiafodions
Aatuldannsligunsaiedaiae dnsdeunlag
voUTinanians amvuinuis e1nsUInmiiag q fiilu
omsdudesiovinsslns mnaldaunenienuasiu @
wuin leldgunsaledisdeloadulszditaeding
aziﬁﬂﬁsﬁu WaTNATIABNAIN 9 AzARE o antonad”
winathadesiinadedimsldaunsaifinanlusses
g1fe madsuulamesnsauiiy desznaulude
n98esluT1amas (retroclination) vesuntuy uay
mswndeulnanans (distal tipping) vesflumdsuy T
insiBesludreni (proclination) vesiumiinans way
MsAouMNG1e (mesial tipping) veilundsana®®®
Tnensindeuvesiiuainuatrafesmudnuasiingtn
Tuenalvimadlugtheiifimsavituiuuueafadssion 2
LLGi‘i]%Lﬁﬂr}\laLﬁﬂlu%ﬂ’aﬁlﬁﬁﬂﬁﬁuﬁmwuLLENLﬁa‘UiﬁLﬂVI
1 daz 3 wsizenavibiAansauluulaeiluruiu
(edge-to-edge) m3ansaulyd (crossbite) Tuiumiinle
desnnsinsnnevgamelavusnduannseniu
Fegunsnifurnsslnsadlulngdu duasaedodldly
naeatin ety fumumgsndudesosuneligiaensy
reulsinis¥nunsiegunsaidanandanisaviluiiens
Wasuly sudsnsdesiinisifiviuusiaes@ine (study
model) AMWEBTIFBNATAUNINATUTI wazAINaTE
Tuwazuentin vesflhevneu uazssvindlimaine
Wusvey 9*
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2.2 n159aWUTIuAUARENTSULA YA IUARN
UnAvaunszgnvInsslng (Orthognathic surgery)

walANN15SNYINIEngelavEnaUINNIS
anfuseisidat anthiimaeduld wesioedeu
fndousuuinuneveseen  udwhlinausouduas
T maninnusaLliuasineugeu (Uvulopalato-
pharyngoplasty; UPPP) aenalsima Ssieaui msshdasme
Teandnanunsatieliormsueunsuity uiliusyavsnm
ldastnlunisinwnneneamelasuenduainnisen
fu lutagtiBndniilasuniseeniui Shwnmemes
melavaznduainnsgaiuludnaliussaunadisa
guanfe  MIkdRdeuNsTgnYINTsnTULLAT TN
fumin (Maxillomandibular advancement; MMA) %
Lidleswsunilunniznszgnuinssinsuuiazanessuly
mafundsdaduaiveuilimilimaiumeladiuuy
fuuay  widmhefavanidadesouiitnegiulasaaing
ﬂﬁz@ﬂmmﬁ?u Lidnsdumnusousaraunmednmii
e Fulunadivenuiishuesndaide wastlestuns
gushwessruumadumeladuuy - msthdndnuaeiie
annsovenediuvesmafumelafiduuauldvaiesedu
(velo-oro-hypopharyngeal airway)**

mmﬁmﬁmimﬁmL?iaumz@jﬂmniﬂmuuuas
damesuntiddeustiamediheiiiinnzmgamela
YUPEUINNTYARUTEIUTULTINN (AHI > 30) Wi
wilutlagouldfinisuusi liduisnnsnunludted
ixé’ummgutm&gqLL@iU’luﬂmqéﬁuvLU (AHI > 15) @il
pIn1ImAatinegsiiteddey wazliauisalianusiu
flo vieUsvaumnudumannnnssnundiedsilindge
du 9 diinanundeiu® uenaind o1y uasdi
wanme Adudntadedrdnlunisfinnsangiae e
Sumsrdndsnaniisenuin fihefiergiiu 65 Y vie
fisthnaneaiiu 30 AlanSusemsauasiu ludaasle
Funsdnwidedsinde  seinanisshulaidudivl

fawela ANV INUNALNINYOUINNNSHIFALININTY
anee™® fadd anuineriuladeniaiudidyse

naduiavesnsiifadeunsegnuinsslnsuuuazans
wneiuntlunisShwinseveamelavaenauain
mﬁqmﬁgué’aéfmﬂ’ﬁwu%’aaﬁuayuLﬁ:ulﬁ:u WHIINNNT
Fuarzhenitemeitiessieinnuilods q § 167
nslauoluzdn 01gidiseulend smfeduiiinane way
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sutinsveamelawagmelawsiiivesitie awnsald
wensalaudnsavesnsndaiuleadiula”

flausiin gauszasdndnvesnssndadeunszgn
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Tablel Clinical characteristics of obstructive sleep apnea in children and adults

Children

Adults

Gender

Most common etiology

Chief complaint
Snoring
Mouth breathing

Predominant respiratory

pattern

Arousal on apnea termination

Sleep architecture

Complications

First-line treatment
Dentofacial orthopedic and

orthodontic management

Equal

Adenotonsillar hypertrophy
Snoring, difficult breathing
Continuous

Common

Mixture of obstructive, central and
mixed apneas, or hypoventilation
Uncommon

Preserved

Neurocognitive deficits,
Cardiovascular morbidity
Adenotonsillectomy

Rapid maxillary expansion,

Functional appliances

Male > Female
Obesity

Daytime sleepiness
Intermittent with pause
Less common

Obstructive apnea

Common

Fragmented

Mainly cardiovascular
disease

CPAP therapy

Oral appliances, Maxilloman-

dibular advancement surgery
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Case Report

Success Rate and Survival Rate of Open Apex Third Molar
Autotransplantation in 15-20-Year-Old Patients:
Case Report 39 Cases
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Abstract

The objective of this study was to determined success rate and survival rate of
open apex third molar autotransplantation in 15-20-year-old patients. The sample com-
prised 39 patients (13 males, 26 females) and 44 third molars (16 upper molars, 28 lower
molars). The mean age of the patients at the time of surgery was 18 years (range 15 years
5 months to 20 years 7 months). Observation period were carried out at 1 week, 1, 3,
6 months, 1 year and once a year thereafter. The mean age of observation period was
4 years 8 months (range 1 year 5 months to 12 years). The follow up were monitored
by clinical and radiographic examination. Clinical examination assessed plaque accumu-
lation, gingival inflammation, pocket depth, tooth mobility, percussion test and pulp
vitality. Radiographs were used to examined bone and periodontal tissue healing, pulp
obliteration, root resorption and continued root formation. The success rate was 93.2 %
(41 of 44 teeth) and survival rate was 97.7 % (43 of 44 teeth). Autogenous tooth trans-
plantation has been proved by several researches of high success rate and high survival
rate. Therefore, autogenous tooth transplantation is one of viable treatment option for

replace non-restorable tooth, especially the teenage patients.
Key words: Autogenous tooth transplantation; Success rate; Survival rate; Third molar
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Table 1 Number of autotransplanted third molars classified by the stage of root development

Group  Stage of root formation

Root formation

Number (%)

1 Stage 3 1/2 root formation 7 (159 %)
2 Stage 4 3/4 root formation 26 (59.1 %)
3 Stage 5 4/4 root formation, apical foramen is wide open. 4 (9.1 %)
q Stage 6 4/4 root formation, apical foramen is half close. 7 (159 %)

Total 44 (100.0 %)
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Table 2 Criteria for success of pulp and periodontal healing in tooth autotransplantation

Clinical Examination

Radiographic examination

1. Pulp healing

Response to electric pulp test

2. Periodontal healing
Gingival healing
Pocket depth < 3 mm

Normal mobility

Negative to percussion test

No metallic sound

Pulp obliteration and/or Continue root formation

No periapical radiolucent area

Normal Periodontal space

Normal Lamina dura and Alveolar crest
No Inflammatory root resorption

No Replacement root resorption

Crown root ratio < 1

AsUTEIUNE
MIMTUSERUAINLENSA (success rate) Aia
Sovardnnuitulgniidinasi UszaveudiSams
weanunuravesiiedely waze Tz Usiug snsns

ag58n (survival rate) fie Fowazdnuuituilaunisugn
snendsnseglutesinluiuningiafiy uaranansaliua
A msla

M15991 3 9959N75UsETUAIINE S AL TIN50 T0MYINTTUGNEIETUNTINGT] 3 WUIRITYEYNTSaTNTINITY

Table 3 Success rate and survival rate of third molar autotransplantation by the stage of root development

Group Stage of root formation Total number No. of success (%) No. of survival (%)
1 Stage 3 6 (85.7 %) 7 (100.0 %)

2 Stage 4 26 26 (100.0 %) 26 (100.0 %)

3 Stage 5 4 (100.0 %) 4 (100.0 %)

4 Stage 6 5(71.4 %) 6 (857 %)
Total 44 41 (93.2 %) a3 (97.7 %)
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Success rate (%)

B No.of success M No.of non-success
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Figure 1 Success rate of third molar autotransplantation by stage of root formation (Tooth diagram from

Ui 2

Moorrees CF)*

Survival rate (%)

B No.of survival B No.of non-survival
100.0 %

100.0 %

100.0 %

Stage 3 Stage 4 Stage 5 Stage 6
I~ A W N
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Figure 2 Survival rate of third molar autotransplantation by stage of root formation (Tooth diagram from

Moorrees CF)*
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Figure 3 Patient No. 1 Donor tooth 38 was autotransplanted to recipient site 46 area.
A. Radiographic examination tooth 38 B. tooth 46 before extracted C. 1 month after surgery

D. 12 years after surgery E. Oral examination before surgery F. 12 years after surgery

JU 4 dihesiei 8 1ud 38 uax 28 ldsunisugnateadlusiumieiug 36 uas 37
A amluvasnnaunisadn B. 3 U5 e C. 7 U 5 iQaunainIskimg
Figure 4 Patient No. 8 Donor tooth 38 and 28 was autotransplanted to recipient site 36 and 37 area.

A. Oral examination before surgery B. 3 years 5 months C. 7 years 5 months after surgery
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Figure 5 Patient No. 7 Donor tooth 28 was autotransplanted to recipient site 26 area.
A. Radiographic examination 1 month after surgery
B. 7 years 5 months after surgery

C. Oral examination 7 years 5 months after surgery
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Figure 6 Patient No. 11 Donor tooth 38 was autotransplanted to recipient site 37 area.
A. Radiographic examination before surgery
B. 1 month after surgery
C. 5 years 8 months after surgery
D. Oral examination before surgery,

E. and F. 5 years 8 months after surgery
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Figure 7 Patient No. 12 Donor tooth 48 was autotransplanted to recipient site 36 area.
A. Radiographic examination of tooth 48
B. Before surgery
C. 1 week after surgery
D. 5 years 7 months after surgery

E. and F. Oral examination 5 years 7 months after surgery
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Figure 8 Patient No. 18 Donor tooth 28 was autotransplanted to recipient site 26 area.
A. Oral examination before surgery B. 1 week C. 3 years 9 months after surgery

D. Radiographic examination 1 week E. 3 years 9 months after surgery
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-

A B C
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Figure 9 Patient No. 36 Donor tooth 48 was autotransplanted to recipient site 47 area.
A. Radiographic examination before surgery B. 1 week C. 1 year 7 months after surgery

D. and E. Oral examination 1 year 7 months after surgery
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Figure 10 Patient No. 13 Donor tooth 38 was autotransplanted to recipient site 37 area.
A. Radiographic examination 1 week B. 5 years 4 months after surgery
Short final root length with 1* degree tooth mobility but still functioned.

D
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nsavargULUTneutauUS Wl
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Figure 11 Patient No. 17 Donor tooth 48 was autotransplanted to recipient site 47 area.
A. Radiographic examination 3 months B. 4 years 7 months after surgery
Replacement root resorption in pulp chamber
C. and D. Oral examination 4 years 7 months after surgery

Transplanted tooth was under occlusion but still functioned.
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Figure 12 Patient No. 28 Donor tooth 48 was autotransplanted to recipient site 46 area.

1.

A. Radiographic examination 1 months B. 4 months after surgery

Periapical radiolucent area and incompleted bone healing
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Abstract

The purposes of the present study were 1) to evaluate the effectiveness of
a school-based sealant program in different settings, and 2) to examine the most common
failures of the school-based sealant program. The design was a follow-up study of the
school-based sealant program. Twelve contracting units of primary care and 1,703 children
with 4,121 teeth were included. Sealant retention and caries on sealed surfaces were
examined for 6 months after sealant application. Full sealant retention was 41.2 % and caries on
sealed surfaces presented 4.1 %. The hospital-based service provided 1.56 times more
full sealant retention than the mobile service. However, there was no significant effect of
such setting services towards caries on sealed surfaces. The most common failures were
partial retention with ledge and caries present, loss of sealant on poor oral hysgiene surfaces,
loss of sealant at the cervical part of the buccal groove of lower molars, and loss of sealant
at the distal groove of the occlusal surface of lower molars. In conclusion, the quality
of school-based sealant services should be improved, especially mobile dental services,
and the most common failure causes should be reviewed.
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Introduction

Dental caries is a dominant chronic disease
worldwide, especially in lower-middle and upper income
countries.! Thailand also has a high prevalence of
childhood caries, with the percentage of dental
caries in permanent teeth of 12-year-old children
increasing steadily from 45.8 % in 1987 to 52.3 % in
2002.7 In order to cope with this problem, the school
dental sealant program, which is recommended by
the American Association of Community Dental
Programs,” was launched in 1999. Community sealant
programs, in particular school sealant programs,
have been successfully employed in many countries
over long periods.”® In Thailand, such programs have
been implemented in many areas in order to increase
access to sealants. However, the outcomes of the
use of sealants have generally been unsatisfactory.™
To improve the school-based sealant program, sealant
effectiveness was evaluated and most common failure
scenarios were examined, from the previous study’s
suggestion.' "

Since access to dental service, especially
in children, is low,” dental services for children are
served in hospitals and also mobile or school settings. The
mobile service has been implemented at schools for
basic dental services such as sealants, fillings, extractions,
scaling and fluoride treatment. The equipment was
transported by a van and a temporary clinic was set
up for 1 - 2 days in each school. The effect of the
setting towards the number of fillings on different
caries experiences was reported recently.” Few
studies have demonstrated the effect of different

dental service settings.

The purposes of the present study were to
evaluate the effectiveness of the school-based sealant
program in different settings, and to examine the most

common failures of the school-based sealant program.

Materials and Methods

This study was the first phase of the audit

and feedback project conducted during October

108

2009 to May 2010. The design was a follow-up study
on a routine school-based sealant program. The appli-
cation of sealant was carried out according to the
manufacturer’s instructions. The school sealant
program was launched as usual by dental personnel
in Contracting Units of Primary Care (CUP). The
follow-up for retention of sealant and caries on sealed

surfaces was performed for 6 months after application.

The study setting was in Songkhla, one of
the urbanized provinces in the southern part of
Thailand. There are 17 CUPs which have implemented
the sealant program. The target population of the
sealant program was first grade primary school
children who had fully erupted and caries-free
first permanent molar teeth. Multi-stage random
sampling was employed. All sealant children were
included in the study. Twelve CUPs were randomly
selected. All eligible sealed children with parental
or guardian consent were included. The total number
of children was 1,703 children with 4,121 examined

sealant teeth.

Data on factors related to the sealant
application condition included setting (hospital/
mobile), gender (male/female), position of teeth
(upper/lower), children cooperation (yes/no), and
oral hygiene (good/fair). The children cooperation
was classified as “yes” when the procedure ran
smoothly and the child followed the provider’s
suggestion. Data was collected by trained dental
nurses who applied the sealant in the sealant

record form.

Data for oral hygiene was based on the debris
index of Simplified Oral Hygiene Index,"* while data
for sealant retention was classified as fully retained
and partial or total loss of sealant based on Simonsen’s
criteria,”” and data for caries on a sealed surface was

classified as ‘yes’ or ‘no’."

The examination was
carried out under field conditions using a standard
oral health examination set consisting of a dental
chair, operating tool, artificial light, mouth mirror,
standard explorer, and periodontal probe. Prior to

examination, reproducibility of examination results
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were tested over two examinations, 3 days apart, on
15 children. The kappa value was 0.75 for retention

of sealant.

The most common failures were partial
retention with ledge and caries present, loss of sealant
at poor oral hygiene surfaces, loss of sealant at distal
end of the buccal groove of lower molars and loss
of sealant at distal groove of the occlusal surface of

lower molars.

The first failure was defined as loss of some
sealant and pit/fissure exposed with ledge presence
when exploring with sharp probe and loss of tissue
beyond the boundaries of pits and fissures on occlusal
surfaces and lesions contain demineralized dentine,
usually light brown, and have soft texture when

explored with gentle pressure with blunt probe (Fig. 1).

Figure 1 Partial retention with ledge and caries

present

The second failure was partial loss or total
loss of sealant retention and presence of poor oral
hygiene and poor oral hygiene measured by presenting
of soft debris covering more than 2/3 of the exposed
tooth surface (Fig. 2).

Figure 2 Loss of sealant and poor oral hygiene

Loss of sealant at distal end of the buccal
groove of lower molars was no sealant remained
at the distal end of the buccal groove (Fig. 3). The
characteristic of the last common failures was no
sealant remained at the distal groove of the occlusal

surfaces of lower molars (Fig. 4).

Figure 3 Loss of sealant at cervical part of buccal

groove of lower molars
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Figure 4 Loss of sealant at distal groove of occlusal

surface at lower molars

The data analysis was conducted using the
R program, version 2.12.0"° employing descriptive
statistics and logistic regression. The descriptive
statistics derived from the data included frequencies
and percentages. Logistic regression was used to
assess the effect of the setting. The dependent
variables in the regression analysis were sealant retention
and caries on sealed surfaces, and the main
independent variable was the setting controlled for

children’s characteristics.

The research protocol was approved by
the Ethics Committee of the Faculty of Dentistry,
Prince of Songkla University (No.0521.1.03/211).
After examination, oral health education was
provided and caries cases were referred to responsible
CUPs for further treatment.

The children’s characteristics relating to the

service setting are presented in Table 1. As can be
observed from Table 1, most of the children were
male, had high caries experience and fair oral hygiene.
Most of the sealed teeth were in the lower jaw.
Two thirds of them were sealed in a mobile setting.
There was significant difference in the characteristics
of children including gender and caries experience in
a hospital and mobile setting. The sealant retention
and caries on sealed surfaces were also different

across settings.

Table 2 shows the odds ratios (OR), 95 % Cl
and p-values from logistic regression with sealant
retention as the dependent variable. The hospital-based
setting provided 1.56 times greater full sealant retention
than the mobile setting. The characteristics that signifi-
cantly increased sealant retention were being male,

lower teeth and good oral hygiene.

Table 1 Baseline characteristics and sealant effectiveness of 4,121 examined sealant teeth

Setting (frequency (%))

Characteristics Mobile Hospital p - value
(N = 2,647) (N =1,474)
Gender
Male 1,492 (56.4) 732 (49.7)
Female 1,155 (43.6) 742 (50.3) < 0.001**
Caries experience in primary teeth
Low (dmft < 4) 513(19.4) 210 (14.2)
High (dmft > 4) 2,134 (80.6) 1,264 (85.8) < 0.001**
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Table 1 (Continued)

Setting (frequency (%))

Characteristics Mobile Hospital p - value
(N =2,647) (N =1,474)
Tooth position
Lower 1,521 (57.5) 870 (59.0)
Upper 1,126 (42.5) 604 (41.0) 0.340
Oral Hygiene
Good 1,155 (43.6) 667 (45.3)
Fair 1,492 (56.4) 807 (54.7) 0.326
Sealant retention
Complete 990 (37.4) 708 (48.0)
Partial and total loss 1,657 (62.6) 766 (52.0) 0.001%*

Caries on sealed surface
Yes 125 (4.7) a7 (3.2)

No 2,522 (95.3) 1,427 (96.8) 0.018*

*p <005 **p<0.001

Table 2 Results of logistic regression of the effects of setting on sealant retention, controlled for children’s

characteristics
Sealant retention: frequency (%)
] Adjusted OR
Variables Complete Partial and total loss p - value
(95 % CI)
(N = 1,698) (N =2,423)

Setting

Hospital 708 (48.0) 766 (52.0) 1.56 (1.43 to 1.69)

Mobile 990 (37.4) 1,657 (62.6) 1 < 0.001**
Gender

Male 950 (42.7) 1,274 (57.3) 1.21(1.08 to 1.34)

Female 748 (39.4) 1,149 (60.6) 1 0.003*
Tooth position

Lower 1,074 (44.9) 1,317 (55.1) 1.30 (1.16 to 1.43)

Upper 624 (36.1) 1,106 (63.9) 1 < 0.001**
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Table 2 (Continued)

Sealant retention: frequency (%)

Adjusted OR

Variables Complete Partial and total loss p - value
(95 % Cl)
(N =1,698) (N =2,423)
Oral hygiene
Good 870 (47.7) 952 (52.3) 1.53 (1.40 to 1.66)
Fair 828 (36.0) 1,471 (64.0) 1 < 0.001**

Reference level of sealant retention = loss of retention

*p <005 *p<0.001

Table 3 shows the results from logistic
regression with caries on sealed surfaces as the
dependent variable. It can be seen that
hospital-based service gave 1.57 times greater of
non- carious surfaces than the mobile service. Low
caries experience children tend to have less caries
on sealed surfaces compared to high caries

experience children.

Table 4 and Figures 1 - 4 show the most
common failures found in the school-based sealant
program. Four characteristics of the most common
failures were loss of sealant on poor oral hygiene
surfaces, loss of sealant at the cervical part of the buccal
groove of lower molars, loss of sealant at the distal
groove of the occlusal surface of lower molars, and

partial retention with ledge and caries present.

Table 3 Results of logistic regression of the effects of setting on caries on the sealed surface, controlled

for children’s characteristics

Caries on sealed surfaces

Frequency (%)

Adjusted OR

Variables p - value
Caries No caries (95 % CI)
(N=172) (N = 3,949)

Setting

Hospital ar (3.2) 1,427 (96.8) 157 (1.23to 1.91)

Mobile 125 (4.7) 2,522 (95.3) 1 0.010*
Caries experience in primary teeth

Low 12 (1.7) 711 (983)  3.03(2.44 to 3.63)

High 160 (4.7) 3,238 (95.3) 1 < 0.001**

Reference level of caries on the sealed surface = caries on sealed surfaces

*p <005 **p<0.001
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Table 4 Summary of most common failures

Failure types

Calculation

Frequency (%)

1. Partial retention with

ledge and caries present

Percentage of failure type 1 among number of

total and partial sealant loss

Percentage of failure type 1 among number of

caries on sealed surfaces with partial sealant loss

2. Loss of sealant at poor

oral hygiene surfaces

3. Loss of sealant at

the cervical part of the buccal
groove of lower molars

4. Loss of sealant at

distal groove of the occlusal

surface of lower molars

Percentage of failure type 2 among number of

Percentage of failure type 3 among number of

sealed lower molars

Percentage of failure type 4 among number of

sealed lower molars

total and partial sealant loss

125/2,423 (5.2 %)
125/141  (88.7 %)
1,471/2,423  (60.7 %)
763/2,391  (31.9 %)
389/2,391 (16.3 %)

Discussion

Based on the study’s findings, the hospi-
tal-based setting had a greater positive effect on
sealant retention and caries, however, the effect
was not so high. The four types of most common
failures of the school-based sealant program
found were loss of sealant on poor oral hygiene surfaces,
loss of sealant at the cervical part of the buccal groove
of lower molars, loss of sealant at the distal groove
of the occlusal surface of lower molars, and partial

retention with ledge and caries present.

From a previous publication in the Journal
of Oral science,” hospital-based settings increased
more coverage of secondary prevention than
school-based settings among school children, which
affected the number of decay, missing and filling in
permanent teeth (DMFT). In that study, they did
not include any primary prevention or the effect of
quality of the services."” In this study, sealant performed

in hospital-based settings had more effectiveness

than sealants performed at schools in mobile
settings. This finding might be explained by more
dental equipment facilities in hospital equipment,
which may also reflect good moisture control
conditions. In order to increase access and effectiveness
of the sealant program for school children, the
strategy for improving sealant effectiveness in a mobile
setting or the strategy to increase hospital access of school

children should be considered.

The most common failures of the school-
based sealant program reflect the cause of the
failures. Results from the knowledge management
solving workshop conducted among dental providers™
mentioned these common failures as their input. The
causes of the failures included poor oral hygiene of
sealed teeth, difficult to clean before sealing, partial
eruption of sealed teeth especially incomplete
exposure at the end of the buccal groove, high
caries risk and uncontrolled caries risk of children,
and ineffective sealing technique. The Key

Performance Indicator (KPI) which was set for quantity
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of the program -“50 % of the first grade children
to be sealed” was also burden to the provider to
fulfilled and then had the effect to the quality of
the program. A study of the eruption pattern”’ found
that only 57 % of first grade children had all first
permanent molars sufficiently erupted for sealing.
Moreover, in the context where high caries prevalence
was found, the provider might seal teeth in improper

conditions such as insufficient tooth eruption.

The sealing program alone cannot alleviate
the dental caries problem; an effective sealant
program must be combined with an effective
preventive strategy such as a tooth brushing program
with fluoride toothpaste. The factors related to sealing

techniques and policy should also be revised.

Conclusion

There was significant effect of setting services
towards sealant retention but there was no effect
toward caries on sealed surfaces. The most common
failures were partial retention with ledge and caries
present, loss of sealant on poor oral hygiene surfaces,
loss of sealant at the distal end of the buccal groove of
lower molars, and loss of sealant at the distal groove of
the occlusal surface of lower molars. In conclusion, the
quality of school-based sealant services should be im-
proved, especially mobile dental services, and the most

common failure causes should be reviewed.
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Abstract

A cross-sectional analytical study was conducted in order to explore access to
dental care, determine factors related to utilization of dental services and to compare past
deciduous dental caries expererience between utilization and non-utilization groups of the
1% grade students in 9 primary schools under the development of primary school students
referral system for prevention and dental treatment project, Nonthaburi municipality, in 2013
academic year as in a responsibility of Pranangklao hospital. Secondary data of dental caries
experience (dmft) was drawn from database of 2013 school oral health survey. Questionnaires
were passed to student guardians. Six hundred and seventy five questionnaires were returned
and completed (80.5 %). The results showed that 74.8 % students utilized dental services
in the previous year.The utilization of dental services of the students, ranking from the
most important factor, was significantly associated with students having toothache,
guardian’s educational level, perception of free dental service project at Pranangklao
Hospital, receiving report of oral examination, utilization of dental services of guardian
and motivation for utilization by teacher (OR = 2.45, 2.36, 2.26, 1.90, 1.66 and 1.65). Children
of private schools and having higher family income and higher guardian’s educational level
had lower dmft (p < 0.01). However, dmft was not associated with dental service utilization.
On the other hand, the prevalence of deciduous dental caries between utilization and non-
utilization children was not differences. Dental referral services project should be continued
and improved for equity in dental care utilization, especially for students with low educational
level guardians and lots of caries problems but access to few dental care utilizion in order to
gain access to dental care.

Key words: Access to dental care; Past deciduous dental caries experience; Primary student; Utilization of dental services
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Table 1 Demographic characteristics of the students and guardians, and utilization of dental services of the

students

Variables Mean age N =675 %

Students’ gender
Male 322 ar.7

Female 353 52.3

Guardian’s gender
Male 200 29.6

Female 475 70.4

Guardian’s relationship to students

Parents 379 £ 6.7 591 87.6
Grandparents 54.5 + 10.3 58 8.6
Others 359+ 11.7 26 3.8
Al 39.2 + 838
Employment

Employee 309 45.8
Private business 126 18.7
Government service 96 14.2
Unemployment 7 114
Others 67 9.9

Guardian’s educational level

Primary school 85 12.6
Secondary school 92 13.6
High school/Diploma 214 31.7
Bachelor or higher 284 42.1

Family income

< 10,000 THB 148 21.9
10,001 - 20,000 THB 199 29.6
20,001 - 30,000 THB 111 16.4
30,001 - 40,000 THB 86 12.7
> 40,001 THB 131 194

School type
Private school 302 44.7

Public school 373 55.3

Health insurance of the students
UC Pranangklao hospital 224 49.5

UC other hospitals 72 10.7
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Table 1 (Continued)

Variables N =675 %
Civil servant 90 13.3
Others 179 26.5

Utilization of dental services of the students

Yes 505 74.8
At - Pranangklao hospital 321 a7.6
- Private hospital/dental clinic 100 14.8
- Primary health care center 20 3.0
- Other government provider 26 3.8
- Pranangklao hospital and others 35 52
- More than one providers except Pranangklao hospital 3 0.4
No 170 25.2

* Significant difference at the 0.05 level
UC (Universal coverage) vaneila Avstnsussiuguamdaumii
AI5NI 2 IS T2INNI5IATUUSITIUANT SUYeUSUAUR M UTOTTOITUIEN N 9

Table 2 The relationship between utilization of dental services of the students and explanatory variables

Utilize Not utilize
Variables p
N (%) N (%)
Guardian’s educatinal level Primary school 57(67.1) 28 (32.9) < 0.001*
Secondary school 60 (65.2) 32 (34.8)
High school/Diploma 152 (71.0) 62 (29.0)
Bachelor or higher 236 (83.1) 48 (16.9)
Family income < 10,000 THB 96 (64.9) 52 (35.1) 0.004*
10,001 - 20,000 THB 145 (72.9) 54.(27.1)
20,001 - 30,000 THB 92 (82.9) 19 (17.1)
30,001 - 40,000 THB 65 (75.6) 21 (24.4)
> 40,001 THB 107 (81.7) 24.(18.3)
Time to hospital < 15 min 105 (75.5) 34 (24.5) 0.634
15 - 30 min 276 (75.8) 88 (24.2)
> 30 min 124 (72.1) 48 (27.9)
Health insurance of the students UC Pranangklao hospital 256 (76.6) 78 (23.4) 0.198
UC other hospitals 49 (68.1) 23 (31.9)
Civil servant 72 (80.0) 18 (20.0)
Others 128 (71.5) 51(28.5)
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Table 2 (Continued)
Utilize Not utilize
Variables p
N (%) N (%)
School type Private school 240 (79.5) 62 (20.5) 0.012%
Public school 265 (71.0) 108 (29.0)
Utilization of dental services of Yes 409 (77.8) 117 (22.2) 0.001*
guardian No 96 (64.4) 53 (35.6)
Student having toothache Yes 305 (80.9) 72 (19.1) < 0.001*
No 200 (67.1) 98 (32.9)
Receiving report of oral examination  Yes 407 (80.1) 101 (19.9) < 0.001*
No 98 (58.7) 69 (41.3)
Perception of free dental services Yes 403 (80.1) 100 (19.9) < 0.001*
project No 102 (59.3) 70 (40.7)
Motivation for utilization by teacher  Yes 323 (81.0) 76 (19.0) < 0.001*
No 182 (65.9) 94 (34.1)

* Significant difference

UC (Universal coverage) visngfia @vsUnsuseiugunmiiumi
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Table 3 Logistic regression for the association of factors related to utilization of dental services of the

students
Variables OR 95 % Cl OR 95 % Cl P
crude adj.
Guardian’s education 2.23 1.53-3.25 2.35 1.47-3.73 < 0.001*
Family income 1.81 1.27 - 2.59 1.18 0.75-1.87 0.474
Utilization of dental services 1.93 1.30 - 2.86 1.66 1.07 - 2.56 0.023*
of guardian
School type 1.58 1.10 - 2.26 1.30 0.85-1.98 0.225
Student having toothache 2.08 1.46 - 2.95 2.45 1.66 - 3.60 < 0.001*
Received report of oral examination 2.84 1.95-4.14 1.90 1.24 -292 0.003*
Perception of free dental service project 277 1.90 - 4.02 2.26 1.47 -3.48 < 0.001*
Motivation for utilization by teacher 2.20 1.54 -3.12 1.65 1.10 - 2.46 0.016*
* Significant difference
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Table 5 Multiple comparison of dmft among family income and guardian’s educational level

Family income < 10,000 10,001 - 20,000 20,001 - 30,000 30,001 - 40,000 > 40,001
THB THB THB THB THB
dmft 6.07 4.65 4.02 3.50 3.28
< 10,000 THB 6.07 - 0.005* 0.001* < 0.001% < 0.001%
10,001 - 20,000 THB 4.65 - 0.354 0.060 0.002*
20,001 - 30,000 THB 4.02 - 0.355 0.069
30,001 - 40,000 THB 3.50 - 0.462
> 40,001 THB 3.28 -
Primary Secondary High school / Bachelor or
Guardian’s educational level school school Diploma higher
dmft 6.31 6.13 4.41 3.38
Primary school 6.31 - 0.855 0.002* < 0.001*
Secondary school 6.13 - 0.001* < 0.001*
High school/Diploma 4.41 - 0.003*
Bachelor or higher 3.38 -
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1. unIneInsizes Usednsnwvesinengweniililuadtiniuanssuluiesufjuninng
(In Vitro Efficacy of Disinfectants Used in Dental Clinic)

#ale Abstract %1 34 usTViaN 3
GH Staphylococus aureus

uAtdu Staphylococcus aureus

v v ° o v ¢y = o o
virde umi  wih 36 AedulAuYIEe Ui 12
H uazylalaung wagdluen
widy  wezglaluund wagdluen

2. UNINYINIS L‘%EN Effects of Acidic and Green Tea Soft Drinks on the Shear Bond
Strength of Metal Orthodontic Brackets

elin) Storage of test specimens and experimental groups %1 45 ARANURUYED
ussVinil 5 tuanussingatine

Y NaH2PO4

wiidu NaH PO,

Y Y
o/
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