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Figure 4 Randomization to collected images at area of 0.01 squares millimeters of red squares.
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SEM images of each anatomical third of the teeth at x1000 magnification show root canal filling remnant after
removing in group which obturated by gutta-percha with bioceramic sealer [iRoot®SP] and removed by eucalyptus oil
(A : coronal third, B: middle third, C : apical third) White arrow pointed exposed dentinal tubule after removing,
Black arrow pointed root canal filling remnant after removing
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SEM images of each anatomical third of the teeth at x1000 magnification show root canal filling remnant after
removing in group which obturated by gutta-percha with bioceramic sealer [iRoot®SP] and removed by GuttaClear®
(A: coronal third, B: middle third, C: apical third) White arrow pointed exposed dentinal tubule after removing, Black
arrow pointed root canal filling remnant after removing
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SEM images of each anatomical third of the teeth at x1000 magnlflcatlon show root canal filling remnant after
removing in group which obturated with gutta-percha with AH-Plus® and removed by eucalyptus oil (A: coronal third,
B: middle third, C: apical third) White arrow pointed exposed dentinal tubule after removing, Black arrow pointed
root canal filling remnant after removing
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SEM images of each anatomical third of the teeth at x1000 magnification show root canal filling remnant after
removing in group which obturated by gutta-percha with AH-Plus® and removed by GuttaClear® (A: coronal third,
B: middle third, C: apical third) White arrow pointed exposed dentinal tubule after removing, Black arrow pointed
root canal filling remnant after removing




8 IngrasnuANWNdIaas Uniongnasgauinu *Un 26 ¢ avun 2 ® wguniay — AWNIAU 2566

nsiAseideya

1. adAdmssauidlumamisinaianannass
snfluiiwdondinsioludunounissnwaaessinitue
TneldAnade+drnudonuunnnisiu uagAliseguues
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sernaifouaeiBomgmesudulaneuding wuind
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ICC) vaatta 3 d@auinfu 0.954 Feilauaonadasiuiy
DE19N

HaN1sAN¥INUINTeuazoIUTINNTangnAaDd
sinilufimdendinisielutuneunisinunasssnilugh

sewianguilgadieinnilesmuasluleweniindaimes  svnininguiigadeneivuazlulewesiindaiaes

waznduilgadisfnaesruavielenda adfuuy  OVBlegnieail uasnquiigaderdianeivuasitondis
Fudaiaos Bvielolounda UAdseg1uniiiu 19.35 uay

ndldgina (Mann-whitney U test) uazni1siuseuiiigy ,
18.59 muaiu FefimnuuanansiuegslifidedAgni

AnafsesarvasUSunuianannasssnluivionds

Yo & o ¥ L 4% @he (P=0.522) (m1519911) warSewazvaslsuiaianan
n155elutunaUNIISNYIARRITINAUTITENININGUNTD (e
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Aguniugduda wasnquiisesleinaades l4aia y o o St v
Huglunguiisesmeinandesuaznguisemetiiugan

Tundelua (One-way ANOVA) e oA A4 o
dUda fdanadurdrnnlsuuunnnsgiuwingu 19.76£9.14

WA 17.35+7.36 FellauunnansiuegislafidedAgnig
atd (P=0.199) (M1519912)

AT 1 mmammuw&mwummﬁm mm%"lwuaﬂiaEJaumawimmua@amﬂaaﬂﬁﬂﬁuwmaa‘maamiialwuumauﬂWiiﬂwﬂﬂaa&ﬁﬂ
WumimamwaﬂmEJﬂmmLUas%WﬂUIUIaL%aiﬂuﬂ%aLaaswalasw,aa‘w Loy ﬂaumammaﬂmmLUaiﬂmﬂuawaﬂmwumaLaaﬁ
Iroloieanda

Table 1  Mean + standard deviation and median percentage of the root canal filling remnant after removing in retreatment steps in

Gutta-percha with Bioceramic sealer [iRoot®SP] group and Gutta-percha with Epoxy-resin sealer [AH-Plus®] group.

Usunaudsnaanviaslunaassnniu

ngu ALARY+ GRPCT P-value
ﬁqul,ﬁmmummgm (Monaii1, molngds)
ﬂawammanmmmasmﬂuluiaLsziaswménal,aa SEivie 18.25+8.16 19.35(10.27,23.21) 0.522
1a§wLaaw
naufigndmetnnesniudfiontisdudaiaes 18.87+48.16 18.59(11.48,24.72)

P00l TN
“Parmwansniueg1efidudfgisedu 0.05 nageumeatiuuInidyma
*Significant difference level of P-value = 0.05, Mann-whitney U test.

A5 2 mmammuw&muummﬁm ﬂma&mumaﬁaaawawimmaamamﬂaaﬁﬁﬂﬁuwLwaa‘waﬂﬂﬁiaslu“uumaumﬁﬂmmamﬂﬂ
Wu%ﬂuﬂauwiamEJumuEJmaUmaLLawﬂaumamaﬂmmmaai
Table 2 Mean + standard deviation and median percentage of the root canal filling remnant after removing in retreatment

steps by using eucalyptus oils group and GuttaClear® group.

Usunaudanaanvasluaaassiniy

nga ANARY + Andlsegu P-value
drudpauunasgu (melnant, melnana)
nausemetniugAdUsa 17.3547.36 17.08(10.07,23.45) 0.199
nausessinaLAaeS 19.7649.14 20.59(11.42,24.25)

9
*lauwenssiuegaiitedfgfiszau 0.05 nageumeadaiungelun
*Significant difference level of P-value = 0.05, One-way ANOVA test.
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Table 3 Mean + standard deviation and median percentage of the root canal filling remnant after removing in retreatment steps in each anatomical third of the teeth in 4 intervention groups.

Aade + AdlsegIuY Aade + AslsegIu Anade + Adsegu Anade + Andlsegu

dudeauu (olndiit, drudeauy (Prrolndii1, dudeauu (elvdi1, drudeau (rolvdiis,

1INIFI melndi3) 1INTFIU melndiis) 1INIFI melndiis) 1NIFIU melndis)
dnlnanoilu 13.0546.69 10.53(7.71,18.33)" 17.04+13.37 13.33(10.03,16.76)"® 25.17+14.16 22.88(15.44,38.44)% 24.28+11.63 25.41(15.85,33.68)* 0.004
daunanailu 16.05+9.25 12.99(8.29,26.73) 19.09+12.21 17.63(9.54,28.69) 16.69+10.52 13.89(7.90,23.67) 18.81+12.79 16.05(11.39,24.25) 0.780
duvanesnitu 19.79+9.17 16.66(12.08,26.63)" 24.46+11.01 25.27(13.65,32.42)" 13.39+8.28 11.29(7.33,17.30)* 14.88+8.01 14.40(9.04,17.63)"° 0.010
sanftuiied 16.29+6.26 16.68(9.72,22.58) 20.20+10.24 21.64(10.87,24.31) 18.42+8.35 18.42(10.14,26.38) 19.32+8.16 18.59(13.91,24.09) 0.497

* fadnusiunilngjentdsfiunnensiunansdennuuandetueehaiteddamnaadi (P<0.05) sewiswsiazngimaaedluurardiuvesranss ity

* fanuansatusgraifudiayiisedu 0.05 neasufeadifyndelun

* Different superscript letters indicate a significant difference (p<0 .05) between groups in each intervention group in each anatomical third of the root.
* Significant difference level of P=0.05, Two-way ANOVA test.

A998 4 Anede+dnndonuuinnsgiu Alsegu vesdesazvesliinaianaanassniluiindendinsselutureunisinwiraessnilugrludnguneaes wenmudiuvenaessnily
Table 4 Mean + standard deviation and median percentage of the root canal filling remnant after removing in retreatment steps in 4 intervention groups in each anatomical third of the teeth.

Anade: Aslsegu Anade: Az Anade + Anglsegu
dudsiuunnsgu (Aelndii1, melnaiis) dudsauunasgiu (Aelndii1, melnaiis) drulsavunasgiu (melndiil, melndiis)
ﬂduﬁqmﬁaalagmaaﬁ %aﬁaaﬁ’wﬁ’uqmﬁﬂﬁa 13.05+6.69 10.53(7.71,18.33)" 16.05+9.25 12.99(8.29,26.73)" 19.79+9.17 16.66(12.08,26.63)° 0.001
nauitgndtlognieaiiioseinmiades 17.04+13.37 13.33(10.03,16.76) 19.09+12.21 17.63(9.54,28.69) 20.46+11.01 25.27(13.65,32.42) 0.705
nauitgndnoieionnda Jofmethiugaausa 25.17+14.16 22.88(15.44,38.44)° 16.69+10.52 13.89(7.90,23.67)" 13.39+8.28 11.29(7.33,17.30)" 0.005
nauitgndoieionnda Sofefinaindes 24.28+11.63 25.41(15.85,33.68)" 18.81+12.79 16.05(11.39,24.25)"° 14.88+8.01 14.40(9.04,17.63)° 0.031

Taruwananiuegafidedfgiisedu 0.05 nageufeatiinadelun
*fdnwsiuilvgoniddiuandntusansdinuuanesiuegiefidedfyneada (P<0.05) sswiturazdimvesraessniiuluuiaznguveaes
*Different superscript letters indicate a significant difference (p<0 .05) between groups in each anatomical third of the teeth in 4 intervention group
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Table 5  Mean + standard deviation and median percentage of the root canal filling remnant after removing in retreatment steps in
Gutta-percha with Bioceramic sealer [iRoot®SP] group and Epoxy-resin sealer [AH-Plus®] group in different solvents.

ARGy + Asegnu ALade + ASEgIY

dhudesuu (elndiit, dhudesuu (relndiit,
1INTFIU melan3) 1INTFIU maldn3)
16.29+6.26 16.68(9.72,22.58) 20.20+10.24 21.64(10.87,24.31)

ﬂawammaﬂmmwai‘uwﬂﬂlﬂa
L‘UEJTI&IH‘U@L@’% awa1aiwtaaw
ﬂE}:JVIQﬂmEJﬂG]mLU@Ii‘U"IﬂU 18.41+8.35 18.42(10.14,26.38) 19.3248.16 18.59(13.91,24.09) 0.829
SenTisTuaaes Bvielolornda

“Frnuusnsetuegraiifudfgyiisedu 0.05 eaouseadunimidyma

* Significant difference level of P=0.05, Mann-Whitney U test.

0.267

P D
v ° W

ﬁ"li'N‘VI 6 mLaaamuummmummmu muﬁﬂmu‘uaasaﬂauﬁuaaﬂimmamamﬂaaaswnﬁuwmaawmmiiaiunauﬁ%a TYUUYAT
auda LLauﬂaumamﬂmuuamaﬂma Iu’JﬁﬂE]G]ﬂaaﬁ’]ﬂﬂu%tmﬂﬁ]"lﬂﬂu

Table 6 Meantstandard deviation and median percentage of the root canal filling remnant after removing in retreatment
steps by eucalyptus oil group and GuttaClear® group in different root canal filling materials.

Auady + AlsugIu Auady + Anslsugu
dudoauu (melndii1, dudoauu (melndii1,
1IAIFIU melndiis) 1IATFIU melndis)
naufisedetugeaUa 16294626  16.68(9.72,22.58) 1841835  18.42(10.14,26.38) 0.310
nauiisesetnniades 202041024 21.64(10.87,24.31) 19.3248.16  18.59(13.91,24.09) 0.829
“Tenuunnseiusgadidodinyiisedu 0.05 neaeussaiiuiinddyma
*Significant difference level of P=0.05, Mann-whitney U test.
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Table 7 Amount and percentage of patency regaining specimens in Gutta-percha with Bioceramic sealer [iRoot®SP] group,
Gutta-percha with Epoxy-resin sealer [AH-Plus®], retreatment with eucalyptus oils group and retreatment with
GuttaClear® group.

3

quiigamerinnesuiululeweniindaaes Bvielegnieai 36(90.00)

LA v ‘v oad o o o =) o 0.359
NAUNEANIBNAAILUDITINUBNONTLITUTALADT BUBLOLDTNAH 39(97.50)
ﬂejuﬂ%aoﬁ"wuwuamaﬂm 37(92.50)

. 1.000

quwsamanmmmaai 38(95.00)

*um’mLLmnm’NnuaaNuuaa’]ﬂm‘ﬂﬁyﬂ‘u 0.05 NadeUMBEDALAALA
*Significant difference level of P=0.05, Chi-square test.
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A SEM Study of The Root Canal Filling
Remnant and Patency between Bioceramic
Sealer Group and Epoxy-Resin Sealer Group
after Removing by Using Ni-Ti Rotary with
Eucalyptus Oil and GuttaClear®

Butakhieo W* Olanaramkul A** Phintong P*** Puasiri S**** Thaweesit P*****

Abstract

The purpose of this study was to compare the root canal filling remnant and patency between Bioceramic sealer
group and Epoxy-resin sealer group after removing by using Ni-Ti rotary with eucalyptus oil and GuttaClear®. Eighty human
extracted lower premolar teeth with 1 root canal, 1 apical foramen and patency. The teeth were simple randomly divided
into 2 experimental groups (n=40): Group 1 obturation by Gutta-percha with Bioceramic sealer [iRoot®SP] using single cone
technique, Group 2 obturation by Gutta-percha with Epoxy-resin sealer [AH-Plus®] using Hybrid warm vertical compaction
technique. Then each group was simple randomly divided into 2 subgroups (n=20) in removing step by Ni-Ti rotary with
eucalyptus oil or GuttaClear®. Patency was checked again. Roots were split in bucco-lingual dimension. Evaluated the
remnant under Scanning Electron microscope at 1000x magnifications. The result revealed that root canal filling remnant
remain in all experimental groups. Median percentage of root canal filling remnant after removing in group which obturated
by Gutta-percha with Bioceramic sealer was more than in group which obturated by Gutta-percha with Epoxy-resin sealer,
and mean percentage of root canal filling remnant in group which removing by using GuttaClear® was more than group
which removing by using eucalyptus oil with no statistically significant difference (P>0.05). Ratio of patency after removing
in group which obturated by Gutta- percha with Bioceramic sealer was less than group which obturated by Gutta- percha
with Epoxy-resin sealer and in group which removing by using GuttaClear® was more than group which removing by using
eucalyptus with no statistically significant difference (P>0.05). In conclusion, filling root canal with Gutta-Percha and
Bioceramic sealer is retreatable and GuttaClear® is an option of solvent for removing root canal filling materials in
endodontic retreatment.

Key words: Root canal filling remnant/ Patency/ Retreatment/ Bioceramic sealer/ iRoot®SP/ AH-Plus®/ Eucalyptus oil/
GuttaClear®
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1939 WunidugnwnguusnillfiedosiieTannueden
Anwflufisuuisdiunenlsd wunanisfnwatuayu
wurAndgIuiwiisunealawuulasuussiniuates
wnn1UsEanau® Dutton wazams 1wl a.a. 1964 14
wiedloTannuesealunsAnwiusdusuissuusediu
nan NUILAALTIULLITEUIURDHURANTEININNTNAY
Lazn1suaLAea’ Cecconi wazamylud a.a. 1971 14
wsadlotarnueionfnwinisnssdavesiiundniisessu
Hufsnundunoaldveneguanifinisesniuunzye
ety 4 via wuinzaediduinaulndnans wiugu
lnanans wavnzvedauuuwrisguile viliAnnsnsedn
Yosflundnunninzverindu wAfieven1snss e
Hunanvesmzasusavadaliunnanaiu® luefinnsdnw
srelnlmdanainduiidenlunisfinwinavesnsee Wy
N15AN®1999 Kratochvil kay Caputo Tud a.@. 1974
Tillndarainlunisinsgiuseiusiefiuuaznszgni
sessuiluisnursdiuaenla nuitn1suSunenienn
vadlasdlanglufionuisdiunenlaiinang1eunnme
Fanwossiivihrofiundn 1Sudausius LLazﬂiz@ﬂﬁ
seefuituisuusdiunanlavetegu lnevilviusaewiy
wuannuiltutazannsnszdauuulnin'® Thompson wag
Amy Tudl a.d. 1977 nudnnasigdlunnaiulndnans
SfuazvouiauLiNTonEYeaIngA Laziluyungsi
nlavgnde vilviinsievonussluwnidldfian uas
nslddrwingulnananssiudunzvelouseudivhann
Tangnalmndausdunszunudelassadiafisessuily
Weou uaisnsinladanadniidesdaiertunisadis

'

wuudnaewweuilawetesuin Jagduinsiinisiasen

sglludloduununliussliunareIn15eenLUUNE Yo
uiagadinsoldaidedesunluzuuuuresanndu (Stress)
ANNLATEA (Strain) N13LH83U (Deformation) N15n523A
(Displacement) war3us iilenaaeuiiufionuisdiunen
Ievenegu 1wy N13AnwIvee Craig way Farah Tul a.g.
1978 To35lnludiedmus 2 fdlunsiasigianuauly
nszgnitsesiuituiisnuazituvdn wuiinislddausingu
ThanatssiniungveungyinliminauAuseluran A
vénnsdnvuludulnanans uaziinanudugegeilnd
Vanesinilu™ winsAnwuuvaedindldaunsosiass
snwuglalndlAssivaninasslutesuin Aeudedinng
Aaszilnludediunauiifuuuldi@ady (Non-linear
three-dimensional finite element analysis) Fearu150
IASIERAUALLAEAULAS BB lATIES 19 LA uEN
A1 Iy Nakamura wazaug Tl a.e. 2014 Anvinaues
nnseenuuunzvesiotiedotesin Inensiasieinns
panuuuAYe 3 vllatuiiufisuuisdiunenliveegiu
iy wudmevaleinesainliiinanaailunsegnity
wazldudnUviuiinniign uaznzvooiileviliAnay
WuseaTuazsessuiiundntesninsveviinau!’

fluen wasy wagaAny Wl Ae. 2017 Anwing
veenrvaniegUdilonavnzvaloundunisluiiuifisy
vsdunenlivensguaedisioniInszateaLAud
Lﬁmsﬁuﬁé’uﬂizamﬁﬁﬂu Human wazdudausiudveoaiiy
wdn san1snsedavesiiuifisnunsdiuaonlduaziiy
wan mgnsiaszvieeliludiefiuudaudfuuuliils
WEu nundlosasausiummeaiiiuiion asiaeudud
dunszgnitnily fundn wasldudau3viug lnefisuwuy
msnsraeanudulngdifesiuislussvevlnionfunas
pnsyianiu'®

NMSPRNWUUALTRAMS U UABuUsdunDnla
annsnoonuuUldinsennanduay vienzuelouseu
(Occlusal approach, circumferential, suprabulge or pull
type clasp) LarnrvetuanAeily (Cervical approach,
vertical projection, bar type, infrabulge or push type
clasp) dmsuiluiisnusdiunenlivenagiu d@rudanan
msanauduseilundnilifendn azvorauaILLAy
(Stress breaker clasp) viu fzUaloUNAUNI AZVDDT
iile nrvepisite wavmzvonan > % luneaainduld
I§fin1senuuunzveuLiiundnvesilufisuuisdiuaen
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Ifuenegruoraunnsneiu ilesningndidasediumis
Yo9iuman ANNEIUADATDITIUNEN LaganEMEAIT
auily Fadufiunvesnisfnwiiednwinnuduuuiiu
vén 1Budauivud wazdunszgnithiluiisesiuiiuiiion
vsdunenlivgeguaesiiiniseenLu Rz voNaNT
fldrwinduuniasaludunisiuananeiy waznsle
ArveNInIINALEUTINAUATTeT U nAeiiuluLdar g
99997153103 SwhaFnINsnsESRvesilundnuazalu
vy uvesiiuiionuisdinaenliiioldsunsiuniaen
sgensaserinludiediun

4

18naUNInlLazIsNS

nsadeiiuanudureuainauenssunis
N13UNTEFTTUNTITE UL YWY AnIne1deveuLil
(HE 612273) Tnevhdayagdae 1 s18funsunissnud
15INEIVIATIUANTIN AUETUALNVEAIERAT UIN1§Y

YeunAy fildiulasinssinsandldily 36 37 38 46 47

way 48 lifitunszgnuinsslngans lifidueoniiede
WAy 1 fadwes futesindn 7-8 fadwnsainvey
Widen Nundn 35 way 45 Jdrunena ULNN-INanans
wazduuAu-lnanans vuin 0.02 97 wazdruneadiy
Asnansudy auia 0.01 92
FviUndudusieainfiufiannssinsans Rim-
Lock®, DENTSPLY International Inc., USA) SuTaniu
Urnlelasmreaasssiundululs Ueltrate®™ DENTSPLY
International Inc., USA) wmwuustaewedududssuamil 3
(Gypsum Type lll, Quick Stone, Whip Mix Corporation,
UsA) Iduuusaesdudu iaedariianzyaaadisdae
L3R UDLATANYUAUNLEY (Instant Tray Mix, Lang Dental
Manufacturing Co., Inc., USA) Juveusasnauiniug
(Green stick compound, Impression compound, Kerr
Corp., USA) uagfusiuvuduaniinedie fandalausin
uAuninlIunas (Medium body addition silicone
impression material, Provil® novo, Heraeus KulZer
GmbH, Germany) 1ameBuduUszan 4 (Gypsum Type
IV, Vel- Mix Classic Pink, Kerr Dental Laboratory
Products, Orange, California, USA) I dunuudana@nen
NTDLASHUTEUIVEILUIADNU-ATUFUUULUY
FransAanwivsiianiulnanatswesiunan 35 way 45

N9 1.5-2 Taduns nsawmssunessuduinaulnanans
vuilu 34 way 44 [Wudwdases Iadunuudassiunuy
AALUULUUIIADIAULUUAIELIADDALUY
lolasmoaanuaiunduls (Duplicating gel for gypsum,
investment material and acrylic casting technique,
Wirogel® M, BEGO Bremer Goldschlagerei Wilh. Herbst
GmbH & Co., Bregmen, Germany) aae8uguuszinn 4
Iadunuudraewmdn duvudeemdnluairdassdmsu
Hutsuudiunealavgugiuaostinislansnay
Tasiilvy Taueas TuauAtdy (Vitallium® Alloys, Dentsply
Austenal, Dentsply International Inc., USA)
U1PEY0aIAIAND 19 (VUIAEURIUgUInaIs
0.914 fiadiuns) dusuilumdn 35 wag 45 uazlaslany
naulasieu Taveas lududty Tauwnuseiedesaunu
3 fifR2875N19M19uas (3D optical scanner, ATOS 3D
scanner, GOM precise industrial 3D Metrology,
German) dielwlddeyaiiuiia 3 fflugluvuniludeoya
AN MBS UIwaNa *.stl (Stereolithography)
ganzyaaingaidiiulasilangnaulasiioy
Tnvead lwauitusmeisduesasanyiauuies uaziseed
Hugunanadin 36 37 46 uag 47 (Artificial teeth, Major
Dent Classic, Major Prodotti Dentari S.p. A. Moncalieri,
Italy) TunuudnasavanlieglusunidlndiAgaiulagld
Fudlduauuazduniy anusdEusnaienlfle
JUTNALENYUENIEINALAZYE VR ULINg U UTBY
Tudunisiivanzay dnvudiasmdniiFesiiuiing
nszvaunsiniuiisulaeldisduszasdnslinuniou
(Heat- curing acrylic resin, Lang Dental Manufacturing
Co., Inc., USA) Fausdliizeutos T dutunuiiudien
vdiunenlavgegiu diluiisuuisdiuasnliveny
giulUaunudeedasauny 3 i ddoyaiuia 3 47 Ju
wiludeyaiuianisuenvesiiuifienuisdiunenldvens
F1U UENa *.stl
ﬁwsﬁau‘jaﬁuﬁq 3 dfveanvuealIngad1nsuily
nan 35 uay 45 lasdlavenaulasidon lavoad luauaty
wazfluiisnursdiunenldvenggrudiglusunsuday
aankuU (Computer-Aided Design software, Geomagic,
3D Systems, USA) @5191Juluina 3 Afvesfluliie
vdunanlsveegy 4 luea Taefynluaa flundn 35

spefunzvaRALNTdWNNAuUAAeIULdWSuHulnanans
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dauitu 45 sessunzveseiniu il luina 1 sesfunyae
neufiflduinduundeuudisuiugwlnanats (Model
1) iea 2 sos3unzvenauiiddruing A enuudisy
Huaulnanans (Model 2) Tuwna 3 s935UnzU0R15N LD
(Model 3) uazluna 4 s035UnzaBIBIADIANA UMY (Model
4) (U1 1) Svuslidiuyszneusineg vesiiufioaunsdiu
nonldvenegiubaiiu (Bond interaction) dnuiuteyase
Tugduuuuiludeyaneuiiunes wnana *stp (STEP file
(.stp); Standard for the exchange of product) i loldi
Iauszananamglusunsuledaisasu 2017 (Solidwork
version 2017, Dassault System, France) L‘ﬁaLLUadLﬁu
dayalusluvuuiiudeyansuiinmesuseinnmisledn
(Parasolid file) (*x_t ) laifulunafdailuiiouursdiu
0onlAveIegIU 4 WUy

afrlunafdvadiulasuinsslnsarelaely
AnSedlautumreuiunesinlunsin (Cone Beam Com-
putered Tomography (CBCT), Whitefox®, Acteon LTD.,
italy) vesfiheditufintesasgluguuuulng Dicom se
TUsunsu Medical image processing (MIMICS version 11,
Materialise NV, Belgium) Usysnanasonundunin 3 O
Jauiuteyalusunvuniiudeyanaufimesuiuana *stl
rdayaidnglusunsudisesnuuuuvanduwiudoya
wwana *stp antuhlniduuana *stp Wlulsunsa
Twdndsagu 2017 itoudanudoyalusuuuuuiludoya

LY

AaufiwmasUseLnnmisledn Todulunafdiadiulea

1N55bNFEA4

;sﬂﬁ 1

uanslaaa 3 ffvesiluiieuusdiunonlsdvenegiu 4 luea laeilu 45 sessunzvenauniidnsinaulnanars Guea 1) azve

nauiddinaulndnana Quwa 2) avweansile (una 3) warszvaowesandunie (luwma 4)

Figure 1

3D models of distal-extension removable partial denture. Tooth 45 was placed combination clasp with distal

occlusal rest (Model 1), combination clasp with mesial occlusal rest (Model 2), RPI clasp (Model 3) and reverse Akers

clasp (Model 4).
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aa o 1

sulueafdvadiulasinssinsaisazluna
Aaviaftufienuisdrunenldversgiuis 4 uaadn
muiu Tadulunandadiulasminssinsansuas fuiies
vidiunentavgtegu 4 luna Tnernundunuiviug
sousInilunndne 0.2 Tadmns™ ammuveadeiion
duiandiumndalitoyaninaesdlautuvesdumien
dumdevasinuardoyaiiui 3 SiduideiBovesdn
veegIuveiiufisnunsdiunentivenegiu daiudeya
TusUuuuuiludeyameuiamasussianmsleda

U lunandviadulasinssinsansiaziluiiey
vdiunanlavetegiunaazlunanIILas1zwaae
TWswnsudmszilnludiediuuduoudaisauud (ANSYS
Workbench version 17.0, Inc., Canonsburg, USA) ANUA
AauURNIINavesianM1eg M1un15ANYIVeY Kanbara
wazAnsTul 2012"° way Nakaramura wazamy Tul
2014"" ArantAininavedasdlanenaulasilioy laveas
TWAUATY avvemingn 1sTuezAsan Wdeuily Wubausviug
\Belenduiviiendiumde wazdunsegnuinssinslid
Fnwaugiadouiduniieiieiy (Homogeneous) 4n1s
novauodInamileutunniiava (sotropic) (3197 1)

A15197 1 waseAauURBnanidlulealnludieduud

Table 1

Structure
Co-Cr-Mo structure (Vitalium)
Stainless steel structure
Resin acrylic and artificial teeth'®
Enamel'¢
Dentin'®
Cortical bone!®
Sponge bone!®
Residual ridge mucosa®’

Periodontal ligament®®

Elastic modulus (MPa)

fvumdoulvvaulan (Boundary condition)
waziiowlun1sliuse (Loading condition) Taengs
vnsslnsaraniiania duueldduiiduda (Contact
area) vasiluusazd sevineiludulave wazseninade
dendumisndrwndedugiuiluiisnusuududa
(Contacted condition) fnuar duUszansAuden
nusErieiluusiagd iy 0.16% sewiraedeuiiufiu
nryaalnanaziafouiiuivlasilansnaulasidey
Tausad WAUATY Wiy 0.09” wazseninguiluiiey
sza3antudaifiondesan wihiu 0.01%

AnwrmuAuIouliassa (von Mises equivalent
stresses) geanTFUYINYBIYINsTIngans Insdrasauss
upLAEaAsTISaAEY (Unilateral static load) 9u1n 40 2
du Tunundsititu 46 3 90 fo Auiluvhmihi 2 90 uag
i909nan4 1 90 uazitu 47 2 90 Ao Tiuituduudu1nd
nansuaziiseanas va 5 90 200 dasu’’

nyieTgideya lon1siesgilassauina
Mnlusunsdemeililudieduuduoudaisauud 3
wansnalugUAauieuliaea tiegnisnszaes
VBIANULAU AIAULAUGIAR & A9 vuliaa Lay
NA15UINITNTEIRvIundnLardIuveI8g uveIily
Wienusaunanlalubuiwau X Y way Z

The mechanical properties values of materials used in finite element models

Poisson’s ratio

200000 * 0.300 *
179000 » 0.300 *
2450 0.300
41400 0.350
18600 0.350
11760 0.250
1470 0.300
37.360 0.490
0.400 0.490
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Ha

n3nsEeanuRuLuiiundniisesfunzue  MPa) lnswuiidisiunzuedn nzvenandifidaindilna
leLARsaNduUNIY LAnAMLLAUgIgaUuilundnuIngn  nana (65.410 MPa) wuilsnuuszaalndnans meveonsiile
(192.430 MPa) Tngwuilvouresdruindulndnats  1inAudugegatosdn (49.562 MPa) Tnswudisu
sesaunlduinzvenanifidruindnlndnats (185540  Uszdnlndnans (U 2 uagasnedl 2)

Combination clasp (Distal rest) model Combination clasp (Mesial rest) model

1.2504
0.00049055 Min

RPI model

12512
0.00025637 Min 00013211 Min

U2 uassiAuAweullawEa wazAANALIeuilalwagaaulTiunan
Figure 2 von Mises stress distribution and maximum von Mises stress of abutment tooth

A1319d 2 wanspufueuliawagsgauiluvdn Wubauiviud uazdunszgnidnitusessuiiuifenunsdiunenldvenegiu
Table 2 Maximum von Mises stresses of abutment teeth, periodontal ligaments and residual ridges of distal extension
removable partial denture

Combination clasp Combination clasp RPI Reverse Akers

(distal rest) (MPa) (mesial rest) (MPa) (MPa) (MPa)
Abutment teeth 65.410 185.540 49.562 192.430
Periodontal ligaments 0.524 0.367 0.348 0.331

Alveolar ridges 1.530 1.743 2.154 1.882
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AnsAugegelududnUsviusnufiduUatesin
aulndnarsvesiiundnnnlug ANuALiininNszNe
sougaTAnANAUgIgaasUT U URDTluYeTiuvan
Tngnuanudugegaluldudauitudsousinitundni
sesfumzenanifidiuindulnanals mzvenaniifidiu
Winaulnanans nzveeniiile uarnzvalelmasanduN
U1 0.524, 0.367, 0.348, 0.331 MPa pgaIAINGGY
(U7 3 wagasnsil 2)

Combination clasp (Distal rest) model

e

RPI model

a

miﬂixmﬂmmLﬁuﬁﬁumz@mﬁwﬁuﬁwmﬁu
nanfisuuuulnalAesiunnluna Inengveeniile (2.154
MPa) LagnzUloLARSANAUNIY (1.882 MPa) WUAILLAY
geanroulUsuufLvesdunsgnithily dunsvonawid
druinenulndnans (1.743 MPa) uaznzaenauiislaiuin
Fulnanans (1.530 MPa) wuaaiugsanreulUf Ay
ma@é’umsamﬂﬁﬂu (gﬂﬁ 4 uaze31edl 2)

Combination clasp (Mesial rest) model

‘
Reverse Akers model
H;'ZL;;M g

E“\'

] ' Py a ' P a =1 a o o
EUVI 3 LEPNAIAINUEAUID UL LYH LLﬁﬁﬂ"Iﬂ'J’]ﬁJLﬂu’)@‘u&lﬁL"Uﬁ?jﬂﬁ;ﬂi‘uLau&]ﬂﬂiﬂumﬂaﬂ‘mu%ﬁﬂ
Figure 3  von Mises stress distribution and maximum von Mises stress of PDL of abutment tooth

Combination clasp (Distal rest) model Combination clasp (Mesial rest) model

E: model1
Equivalent Stress 8 Equivi 6
Type: Equivalent (von-Mises) Stress Type: Equivalent (von-Mises) Stress
Unit: MPa Unit: MPa
Time: 1 Time: 1
16/08/2564 1%:47 16/09/2564 20.03

4.1011 Max 45702 Max

26454 40624

31897 3.5546

2734 3.0468

2.2784 2539

1.827 20912

1.367 15234

001135 1.0156

045567 05078

1.3218¢-6 Min 20604e-6 M

RPI model Reverse Akers model

D: model3 F: modeld
Equivalent Stress § Equivalent Stress §
Type: Equivalent (von-Mises) Stress Type: Equivalent (von-Mises) Stress
Unit: MPa Unit: MPa
Time: 1 Time: 1
16/09/2564 20:25 16/09/2564 20:35

42419 Max 3.9328 Max

3.7706 34959

3.2003 3,05689
t 2828 26219

2.3566 21849

1.8853 1.7479

1414 1.m

0.94265 0.87397

04733 043699

2.3767e-6 Min 2.5398e-6 Min

a ' o a o b3
sUii 4 uansAAILABullaauudun STy
Figure 4  von Mises stress distribution of alveolar ridge
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nsnsdnvositundniisesiumsvera 4 uuull  lulasiuns) fundniisesfunsvonauiifduingulng
nansednlufiemafiodtu fod wwufudu @ou ) fu nandimanssdnvesiaiiutosiian (9.083 lalasiuns) (3
wdnnsedaluduuiy lnenuinfiundniisesfunzue 7 5 uaz 6)
inefandunisiinianszdavesiafiumndian (19.471

Abutment tooth displacement : B - Li (X Axis)

Figure 5

Figure 6

E: model1
Directional Deformation 4
Type: Directional Deformation(< Axis)

Unit: pm Unit: pm
Global Coordinate System Global Coordinate System
Time: 1 Time: 1
16/09/2564 12:56 16/09/2564 2012
16.8 Max
14704
12,608
10512
84156
63196
42235 F
21275
0.031527
-2.0645 Min
D: model3 F: modeld

Directional Deformation
Type: Directional Deformation(X Axis)

Unit: pm Unit: pm

Global Coordinate System Global Coordinate System

Time: 1 ime:

16/09/2564 20:30 16/09/2564 20:41
14.457 Max 19.471 Max
1255 16.908
1064 14345
87377 1n.782
68314 9219
495 6,6561
3.0187 4,0931
1123 15302
-0.7%4 -1.0328
-2.7003 Min -3.5957 Min

LEAIN1TNTE IRVBIHUMSNLUILAN-BY (WU X)

B: model2
Directional Deformation
Type: Directional Deformation(X Axis)

Directional Deformation
Type: Directional Deformation(X Axis)

Abutment tooth displacement in bucco-lingual direction (X axis)

Abutment tooth displacement : B - Li (X Axis)

Model 1  Model2 Model 3 Model 4

Crown : buccal displacement
(um)

NFMUTLEAINTITNIZIATOITUNANLWILAN-AY (WU X)
Column graphs of abutment tooth displacement in bucco-lingual direction (X axis)

0
-0.9
-1.8
-2.133
27 -2.7

Model 1 Model2 Model3 Model 4

Root : lingual displacement
(um)
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winlndnans-lnanata Wy Y) wunmaiiunsedn
Tusulndnans Tneflundniisesunsvenauiisiduingu
Inanansiinisnsdnvesdifiuningn (90.852 lulasiuns)
Hundniisessunsaonauiiidiuinsulndnaisinig
nszdntienan (70601 lulasiuns) (GUA 7 uas 8) wagly
Wwane W 2) wunilundniinisnsednas Tneilundnd
sosdumzvanauditduinaulnanasiinnsnszdnasnn
an (102.700 lulasiuns) uazilundniisesiunzvoleines
andumsiinmsnszdeaoran (66.329 lulasiuns) (GUA 9
ag 10)
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nsnszdavesitufleuunsdiunesldusnegiusia
4 uwuuluthadeatuiinsnsednlufieniafediu duvens
119U (unegeu) nevdntuauwiu Indnans wavas
diflaide drvenegiuinedne Gumuau) nssdaldu
au Tnanans wazesninaiiloldle (Ul 11 13 uay 15) Ty
svegn1snszdnusiasiuLarusiazuwILAY (SUT 12 14
uaz 16)

Abutment tooth displacement : M - D (Y Axis)

E: model1

Directional Deformation 5

Type: Directional Deformation(Y Axis)
Unit: um

Global Coordinate System

Time: 1

16/09/2564 19:57

90.852 Max
77.698
64.544
51.391
38237
25.083

1.9
-1.2241
-14.378
-27.531 Min

D: model3

Directional Deformation 2

Type: Directional Deformation(Y Axis)
Unit: pm

Global Coordinate System

Time: 1

16/09/2564 20:31

88.037 Max
75.031
I 62,004

B: model2

Directional Deformation 2

Type: Directional Deformation(Y Axis)
Unit: prm

Global Coordinate System

Time: 1

16/09/2564 2013

70.601 Max
59,879
49157
38435
27272
1699

z 6.2681
-4.4541
-15.176
-25.898 Min

F: modeld

Directional Deformation 2

Type: Directional Deformation(Y Axis)
Unit: ym

Global Coordinate System

Time: 1

16/09/2564 20:41

88.469 Max
75.787
63,106
50425
37.744
25.062
12,381
-0.30014
-12.981
-25.663 Min

JUN 7 uamnsnszdnvesitundnuuilndnans-lnanana (unu Y)
Figure 7 Abutment tooth displacement in mesial-distal direction (Y axis)
Abutment tooth displacement : M - D (Y Axis)
100 -25
m
-25.898
-26.25
75 EAES
-28.75
-30
Model 1 Model2 Model3 Model 4 Model1 Model2 Model3 Model 4
Crown : mesial displacement Root : distal displacement
(um) ()
U8 nviuisuannisnszdnvesitundnuuilndnans-lnanans (wnu v)
Figure 8  Column graphs of a butment tooth displacement in mesial-distal direction (Y axis)
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Abutment tooth displacement : Vertical (Z Axis)

E: modell

Directional Deformation 6

Type: Directional Deformation(Z Axis)
Unit: pm

Global Coordinate System

Time: 1

16/09/2564 19:57

-56.28 Max
-61.438
-66.595
-7.752
-76.909
-82.066
-87.224
-92.381
-97.538
-102.7 Min

D: model3

Directional Deformation 3

Type: Directional Deformation(Z Asis)
Unit: pm

Global Coordinate System

Time: 1

17/09/2564 08:28
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Figure 9  Abutment tooth displacement in vertical direction (Z axis)
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Figure 10 Column graph of abutment tooth displacement in vertical direction (Z axis)
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Prosthesis displacement : B - Li (X Axis)
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Figure 11 Distal extension removable partial dentures displacement in bucco-lingual direction (X axis)
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Figure 12 Column graphs of distal extension removable partial dentures displacement in bucco-lingual direction (X axis)
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Prosthesis displacement : M - D (Y Axis)
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Figure 13 Distal extension removable partial dentures displacement in mesial-distal direction (Y axis)
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Figure 14 Column graphs of distal extension removable partial dentures displacement in mesial-distal direction (Y axis)
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Prosthesis displacement : Vertical (Z Axis)
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Figure 15 Distal extension removable partial dentures displacement in vertical direction (Z axis)
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Figure 16

Column graph of distal extension removable partial dentures displacement in vertical direction (Z axis)
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Finite Element Analysis of Stress
Distribution on Abutment Tooth and
Supporting Structure of Bilateral Distal-
Extension Removable Partial Denture with
Different Clasp Designs

Luangthadaworrakul P* Pratumwal Y**  Yodsuwan D***

Abstract

This study aimed to measure the stress distribution on abutment tooth, periodontal ligament and alveolar ridge,
and the displacement of abutment tooth, and extension base of bilateral distal-extension removable partial denture with
different clasp designs when the load was performed at extension base by a finite element analysis. The four digital models
of mandibular bilateral distal-extension removable partial denture with edentulous area of 36, 37, 38, 46, 47, and 48 were
constructed. Each model was prepared for four different clasp designs on abutment tooth 45, which were combination
clasp with distal occlusal rest, combination clasp with mesial occlusal rest, RPI clasp, and reverse Akers clasp, while the
combination clasp with distal occlusal rest was placed on abutment tooth 35 as a control in all models. Finite element
analysis was performed by applying unilateral static load of 40 N on 5 points of extension base of study side. The result
showed that the location, magnitude, and stress distribution on abutment tooth of all study models were different. The
lowest maximum stress on abutment tooth was found on mesial proximal contact of RPI abutment (49.562 MPa). The
magnitude, and pattern of stress distribution on periodontal ligament, and alveolar ridge were similar in all models. The
lowest maximum stresses were found on periodontal ligament of reverse Akers clasp abutment (0.331 MPa), and alveolar
ridge of combination clasp with mesial occlusal rest abutment (1.530 MPa), respectively. The displacement of abutment
tooth, and extension base of all study models were similar, which were to buccal, mesial and gingival. The lowest off-axis
displacement was shown at abutment with combination clasp with mesial occlusal rest (buccal displacement 9.083 um,
and mesial displacement 70.601 um). The abutment with combination clasp with distal occlusal rest presented the largest
mesial displacement (90.852 um). In conclusion, the pattern of stress distribution and displacement of abutment with four
different clasp designs of bilateral distal- extension removable partial denture were similar. The abutment with combination
clasp with mesial occlusal rest showed the lowest off-axis displacement.

Keywords: Displacement/ Stress/ Combination clasp/ RPI clasp/ Reverse Akers clasp/ Bilateral distal-extension removable
partial denture/ Finite element

Corresponding Author

Danai Yodsuwan

Department of Prosthodontics,

Faculty of Dentistry, Khon Kaen University,
Amphur Muang, Khon Kaen.

Tel. : +66 43 202 405 #45145

Fax : +66 43 202 862

Email : danai@kku.ac.th

* Dental Department, Bua Yai Hospital, Amphur Bua Yai, Nakhon Ratchasima
** National Metal and Materials Technology Center, Khlong Luang, Pathum Thani
*** Department of Prosthodontics, Faculty of Dentistry, Khon Kaen University, Amphur Muang, Khon Kaen.




1

35 ‘ Jngna@IsNUANWNEdIEans Unonenasdauinu ¢ Un 26 ¢ avun 2 ® wgeniay — AH1AU 2566

NavasgdnungaalsnAuduTy 1450 dau
TuanudiudanisAunIsnlusasndnassludu
CRRIY

& Is o o & a o
e quulsnn* alpduyf Inn iy

UNANYD

miﬁnmﬁuﬂfmmﬁ auRAnYIUSUTEUSY mwaawmﬂumaamemww 1000 Uaz 1450 mu’lumumw;ammu
4455797WE7\7527£/N§J7ﬁé7\721J7/78\7U;{]Uﬁ7f7')5 f@s/?%f%fﬂéﬂaauﬁuuw @71.!?1.! 30 ‘ZfiJ 1/75'5’)\7585/N§]7Z‘78\7 LLU\?HE?J/WWZ?QGQ?JMU‘ZJ 3 f)ﬁi/ ﬂﬂl/f‘?u 10 ”ZJ"L!
laun 1) sharewiien 2) erditungealsaldudu 1000 gauluaiudiu 3) amﬁumaalmtww 1450 muiumumu wmaauﬁw 9N
n/mssuvzm75a7aaom733@371/4UunmﬁN“memmnu/unmwmu 14 4 Zﬁ;y%utﬁaauﬁuZunamw&zaawsnnmZwm"’lummsmwmﬁu
unanias 2 il Suas 2 At mnumjm;/wanWzmz55767@95m75mmsaaasmﬂUayuu,UmWaaazmf,szfummmmmuamaw 0
(AF) Lmvmmzwmﬁzm/admiaaam75;1/@5/1,14;1/@014/@@@4554%@ (AAF) @7fwan75ﬂn1:-}7wm7f7@.1/£/7ﬁﬁuw§aameoﬁadnqmﬂwamwm
ﬂ'ﬁ"ayazn7?41/5%/11441/@071@934mmzrwf.mnmﬁnai/ﬂuuwadwﬂifyﬁm”wwwﬁﬁﬁ Inenguenaitungoalsinududy 1450 galuaruaiud
AL INYDIAI SO mm/az/uuUmvvaaawmszmmmnm7f7m/s/7m77u7/vaaaZs&ymvz/rzf&/"z/u 1000 muZumumuaﬂmmz/mmvwwﬁm (o=
0.042) tz/amiﬂnwwwwmz/lmm n7S'Zwmﬁ‘zJWaaamemmmu 1450 gauluaruaau °Zf?EJLWil‘l/i&’ﬂ‘l/lﬁfi7W°ZJQ\7f)7§‘ﬁZJLL5§7WZZJ§‘QEJN

amao"luwmaauﬁuhmnmm75Z7fzfmﬁwmaaisﬁ)m7m°zfmu 1000 dauluanidauee Nihiva Ay ans

Alysiia: erdiungealss/ nsAuussw/ seeniaeslutundouiy naudguutammgoisaaus

unin

MNMsdTREnnzguAmdesNURIR Aded
8 .A1. 2560 nuilsailunderudulymdfyvesszuy
Funassaiay’ Sedamansenuronun mIInToudntiomng
$19neuardale Yagiunisdanisseslsailugléiduni
nstesfunionisdanissesnieursrzuanizuiietay
Fudsnasndiuvedsaldlinatedusy Ssanuzavild
wa1e3slaun Nsiadeunausesiiu (Sealant) N139usTu
Buflamstu (Resin infiltration) waznisléansusenausng
Laun wduealiuilnd-ezuasfawaaiGounoan
(Casein Phosphopeptide - Amorphous Calcium Phosphate,
CPP-ACP) unlulansend@ozwilng (Nanohydroxyapatite) Lay
ansuseneungeslsd (Fluoride) 1ud’ ag1alsinuain

Y o w

493N ALUASIDIUS AT U URnSSUTaga Nz Ty

Hunyuyurinalna nsldngeslsdianignuuuigyae

1

anunsaldlamenueaiietosiusazdugainisiinsass wu

Received: Jul 12, 2022
Revised: Oct 07, 2022
Accepted: Oct 21, 2022

nsuUssilugeenditungoslsd vienslddhentauln
nasmigeslsadaduiiieuarasmnniuuuiidodtlng
Frupuwgisu®
PINMIUNILITsUnssuegndussuunude
dflungeslsaaududy 500 dalududrudasiuiluy
Iilaiunndnsanedituiilisingoslsd luvaziedity
geslsanandudy 1000 dwlududin aunsalesiu
HurldSosay 23°° msfnwluszesvdandifiuinie
dinnrududuresgeslsdgedudu 1500 daulud
du axtheifiudszavsamlunstostulsailuglfiduty
Sovaz 9.7 WlaFeuifivuiugdilurigeslsdanuituduy
1000 dhulududn’ vonandudafinsdnwmanadng
wansliiiudnnisidendilungeelsdainududy 1500
druludrudindussansnimlunistesiuilugliuinnid
grdflurigeslsdnnududuy 1000 dnlududiuegiad

* unuwngUsz 101 0ATTIuAN SN M URN Al UAUNNEmanT 911890 AN INEIAE DTN
** NIATYIIUANTIUS MU AR IUUNNERIanT 1890 SAIINTING 1T NFUNN*




36 IngrasnuUANWNEaIdns unongnasvaunnu *Un 26 ¢ avun 2 ¢ wguniay — ZVH1AU 2566

WodAgmeada>” wuieanun1sAnymeesyfusinig
Auandliiiiuinnsldendiiungeslsdamuidadu 1500
dndlududuannsoanauinuessesyluiuituiiuy
IFogniifiuddnmadfdeissuiiisuiunguendily
Waealsaauidudu 0 250 500 1000 dauluaudiu’
wiogslsAmuiilerIouiisunsiinyTinaussiglui
waeuiluhunndunuindiauuananegsliiveddey
meadRseninnguediungeslsaainuidudy 500 1000
wag 1500 davludrudru'® Gsaenndosiunsdnwineu
vihiiwudnenditurigoslsdanandudu 1450 daulud
duiuszavsamlunsifiudanuudeiseduganiaves
JRURARRILANAIINEETungealsdmdudy 1100
drulududineddlifivedfynieeda 2 fadu 910
NINUMUITTANITNaTLUlIINan1sANYIUsEAVEA M
nsRussmiayMIngndasosfturusniuvesnsldend
Huvlgeelsanuidudu 1500 d@rulududiudingaing
naNUALeE

UagUuAlueaten (Quantitative Light-induced
Fluorescence; QLF) Lumaluladfianunsansaanunis
gdsuismaniaadeuiluiildiunnudedelnsly
MANNNSYBINUUANAN VB IIgOBLTALTUAYDIUT IR
\useslsasuiiivuivuinafedeuituund danuiy
vnfldnsidasuulamigosisasusiinnnitesas 5 ag
foluinaduiinisgadoussnyiedsesiiuguaniu’ s
wosilovlinfidenie laifinsvhaneTunu Yanad a3
anunsafanamanmsinwlussevenildegnadusednsam'

Faifunisinuadaifafitngussasdifiodnw
WisuiflsuussAvsninnsuussnelusesysaedludy
wieuiiusgninensldendituigeslsaaiuidudu 1000
wag 1450 dauludiudiu sensinariesaznsivdey
wawigesisawusifieiaiesiusatenl-a

4

Ya9aUnIaluazIzng
nsdnwidunisinuidmeneslufes joa
N3 (Experimental laboratory research) H1UN15WA1504
A3U5ITUNITIVY AUTTUALNNEAIAAS W1 INTD
1 INe1de (HREC-DCU 2020-98) lasfiuszv1nsAnen
uitunsaiesuudfinilavdeaesiifnadeuiludulng
nanandelnanansiiusAansesy nieianysaeily
(Sound ename) Tneiivnnuiritudifuiiiedouiiuiid

598311 wseiliauRaunfAveIrAfoufluazgnAnaen
NATANY

nsSenduily Yiilunswdosuuiiniuide
d093uau 15 & ﬁgﬂLf"m%ﬂwﬂumsazmﬂmaamm
Wugudesay 0.1 (0.1% Thymol) 11a19¥I1ALEE DA
éﬁwﬁm%a (Normal saline solution) ﬁﬁmﬁmﬁ'mmz
asufiuthaneldaven antudaRandeuiludulng
nanswazlnananswesiiufenssaumseineuaisen
1000 n3W LitefdnRamdouiludiuuendaduduiiings

15,16 (g]JG]

azaungeslsrunfigndsenasuniunanising,
Fuiluuinadulndnaisuaglnanarseiaiasdaiiuly
\denvsviinan1ands (Low-speed cutting machine,
ISOMET 1000™, Buehler, USA) lvifluunna 3xdx3 gnuaen

Tadiwes v13uiundalusdulaluneii@owin 1/2 17
a3 1.5 wuduns nurgausialaiiaadianinig

&

° o °

d1mSUTeEKTIABT VA 2x2 M1T TGS

n1sa§1esasysiaes thiuiluilldinaiesossy
Jraedlasutlulansendioiia waglaaiaa (Hydroxyethyl
cellulose gel; HEC-gel)” Feusznausensauaniin (Lactic
acid) Anadudu 0.1 lasiedns uazlansendiofia waglaa
Audutusosas 1 Uuarrnudunsa-ansiaelaiion
lansenlest (NaOH) 1 Tuasedns Wildansazanefidaem
Hunse-ng 5.1 ndundtuiiulumeusdaduna 55
fgamgdl 37 ssmiwaldea Liolildsesndraosidsesitusy
SuusneuEnUszann 150-200 lulasiwnsuuiuadouity
(Uit 1) MnduiFuituiifisesnsiaedluinmsgade
waoaLsawus (Fluorescence loss) feLA3esALaaten-f
(QLF-D) WitedpidentuilufifAfosazniaidsunyas
wgoalsawusiszning 10-18 iungnisfinu’® Fudlud
dnasiazgnifvluthaedioudilddvgoolsd vesglu
muuslnadniigumgd 4 ssrwadod anaduduiustes
a2 100 aunivztludnnssuiumsfinwsiely

Fuipdouiluunisaiieseuydnaes
Enamel specimen with artificial carious lesion

31]17’i 1
Figure 1




37 IngrasnuUANWNEaIdns unongnasvaunnu *Un 26 ¢ avun 2 ¢ wguniay — ZVH1AU 2566

nsldeunsnues Fufluiiiunusiazgniily
Besdiuan¥esarnauAsunlasigoolsaeuiasiuain
Hoaluunn wazvinsduuuuuden (Block randomization)
Hu 3 nauetsil

nauAauAY (Control) wiluamsavateinaeifion
Alaifivgoolss

nagugndiiu 1000 (1000FT) udluansazangend
Hungoslsdnuidudu 1000 drulududiu (gihgy
lulurgealsvean Sevay 0.76 (0.76% Sodium Mono
fluorophosphate)) Juay 2 ads advaz 2 undl

nauen@ily 1450 (1450FT) wiluansazateend
ungeslsdniududy 1450 dwludmudiy (udeslsly
gealsvealn Souay 0.76 uaslufvuvigeslsd Sevay
0.10 (0.1% Sodium fluoride)) $uaz 2 A aftay 2 i

ansavatvdilungeslsnazgninseulagnis
wanedituigoslsiuiina 1 niusethunaainlesou 3
fiodanssotuiiu 1 3u”° Mndunaulidriuludnines7ia
WasimnnIuaNTULLAS B INANANS UTUTEAUAINLSS
sdu 51 0ua1 1 unft Inenduendilusigeslsdieaes
nauazgnurluasazasendilutuas 2 ads Ae daeriou
nsgapdeussinseud 1 uasudsnsgaydeussinsoud 3
vadusay iy

n1sdnaesantazaalunsanisludesuan
ﬁ??uﬁul,wiax%u%gﬂﬁﬂﬂLs?hﬂixmumif&’ﬂamamwmi
Wasuuvasmudunsassludesuin ssansavaneiivh
THAnnsgaudsussmaduivansazateiiviliiAanisiu
w3579 lagluusariudnseuiunsaydenssis 30 wid
adufunsrurunsAuussnn 3 dalus S1uau 3 5U wae
witiuluianefisuiilidngeslsd U 2) unan
Wed 16 Fu? > Im&Jmiasmaﬁ'ﬁﬂﬁﬁmmiqmﬁwﬁ
s1nUsznousie levieulalalasiauneas (Sodium
dihydrogen phosphate, NaH,PO,) Anuiuty 2.2 fiadlua
foans waaldeunaslsa (Calcium chloride, CaCl,) A3y
Wudu 2.2 Tadluasedng nsnoedin (Acetic acid) Ay
Wudu 50 Gadluasedns wazuiuatrnudunsanili
Wiy 4.7 aelwunadeslensenilan (Potassium hydroxide,
KOH) Pt 1 Wasiodms™ luvaizansavaneiviilsidn
nsAussnUsEnaumie ledeulalalasiaumeamn Ay
indu 2.2 Tadluadodns uaal@euraslse Anadudu 2.2

findluasiedns Inunadeunaslse (Potassium chloride,
KCD anududu 150 fadluasedns faranudunsaaig
wiu 7%
n3¥nA1n1sAsuLUasigeaLsaLTuddae
1AT8ADALON-A NENAINHILNTZUIUNNTINABY
annzanudunseaslugesuinduian 14 Ju d19u
mnglavrestuiluuiariuazgnUalidemuty uazdu
mnsavlnllnsyanaiilifgitesiun1side nduiu
fluaggnininainisidsuudasgesisaiudlag

Yo aw a

fiideifivsaudion Tnensduiiudsaniudindoslsd
svogvesswhatuitufusindesuszanal 10 wufiung
Mndusendadliiuiinnndeanuiifames (Shutter
speed) 1 #® 20 U1 vuAgUATULES (Aperture value)
Winfu 13.0 wazen 15O 1600 Mwenellsazgminuiinsesi
ﬁazﬂﬂmﬂiﬁmeﬁmsw?{slmmaﬂwQaaLiaLeuuﬁ QA2
v1.21, Inspktor Research System BV, Amsterdam, The
Netherlands) ¢ Jurnsopaznsiasuulamigesisaius
(AF) Tngagsinisiaen 3 adsdendeduiiuiiiouim
Aady GeAiildagihundnnumaiesenineiesas
m3Lﬂ§auLLﬂaanaaL$aL6ﬁuﬁmUwé’amsii”]aammw
anufunsasdlutesuinuaglidaunsnusaduna
Wady 14 Fu (AF g gay) LazAfesaznsUasunlas
wQaaLiamuGﬁ&gaf%u (AF) lidunaravesansesaznis
LﬂﬁauLLﬂaquaaLiamuﬁ (AF 440y AF o= AAF) Wiowana
fausednsnmveinishuussssely
N1531ATIENYRYANINEDR TATIEVTaNanIY
loTi8u tafioaioa asdu 28 (BM SPSS version 28.0)
lagnaaaunITwInkIIvestayanisaifviUls-lad
(Shapiro-Wilk test) Mnwuindeyainisianiaswuuuni
ldaiAn15ATIEANULUTUTIUNIGLAEY (One-way
ANOVA) LilalU3sulflsuannaunninese ninangumaans
wazldatminaaeuvesgil (Tukey’s HSD) Wisuiiigy
AsLANEYBIURazaTisziuTad ey 0.05 usmndeya
finsuanuaskuuliundeeldatfniada-Tada (Kruskal
Wallis test) iilerUSeuifisumnuuansessrinangumaass
wagldaiiiisnaasuvassiull (Dunn’s test) lWIBUL UL

'
ral v v o w

arANIzAUULEIng 0.05

Y




38 IngrasnuUANWNEaIdns unongnasvaunnu *Un 26 ¢ avun 2 ¢ wguniay — ZVH1AU 2566

Agtificial caries
(2=30)

!

QLF-D
(Baselina)

v W v

Gr.1 Control Gr.2 1000FT Gr.3 1450FT
(a=10) (a=10) (a=10)

W v W

Specimens stored in non-fluoride artificial saliva

! ! v

"""" pH cycling for 14 days I

i v I

1000 ppm FT 1450 ppm FT
(2 minz) {2 minz)

W '1" 'l"

Demineralization solution (30 minutes)

[t

Feminaralization (3 hours)

! \ \

o treatment 1000 ppm FT 1450 ppma FT
l (2 minz) {2 minz)

J |

Mon-fluoride artificial zaliva
(Overnight)

QLE-D
[Post-treatment)

3U# 2 unuilagunsruIuNSAnK
Figure 2 Schematic diagram of the study procedure




39 IngrasnuUANWNEaIdns unongnasvaunnu *Un 26 ¢ avun 2 ¢ wguniay — ZVH1AU 2566

J

213}

v v
¢ U a

NKNANTSANYINUITUNUARN LN UNIEY 30

o

Fufidnadofosaznisiudsuuasgoosasusiiediy
(AF,) n3an18udInIsaiiesesnIaoniiiu -13.14
(+1.98) woafunguaiugu (hanewfiouiilifivgoslss)
wazngunAaes (Nguendily 1000 uaznguedily 1450)
$raunguay 10 Juseens Tnenuivianunguiaiade
SovarnaLBsuniammgoelsaLeusinaiuunnaeiuagg

o o

TaifitTudAgneedia (5199 1)

M3eil 1 uansrndesaznnsgydegestsaludnouuaz s
Hiunszuiun1siassanzaudunsadisludes
UInil 14 Ju

The percentage of fluorescence loss before and

after 14-day pH cycling

Table 1

Percentage of fluorescence loss (AF)

Intervention (Mean % SD)
AF,* AF1adays
Control -13.06 £ 2.19° -16.90 £ 2.50
1000FT -13.00 * 2.06° -11.49 £ 2.60
1450FT -13.36 + 1.89° -9.33 £2.11

U188 N1SNAFDUAIY One-way ANOVA, f18nwsunfikanmeiy
aeluanud wansdannuuandsiuegadiveddgvnsadfseninengy
(p<0.05)

HaveIngeelsdianizison1sAuLIsI9LLe
UsiliusieinIasiiealan-A wulnguaiunuiaiioy
azn15UAsULUaIEeBITAUA (AF 4, ) HWuauuIndu

6.00
3.00

.00

AAF

a

-2.83

=3.00 |

-6.00

idlerSsuiisuiudniesaznsilasuuUasigesisalyus
fadu (AF) Bauansfanisgapdoussinuesinndevily
Tuwnefinguendilurgeslsdiansnduiiifosaznis
L‘U‘SauLLUawxlqaawamuﬁﬁ‘]uauﬁaaaﬁnLLamﬁamiﬁu
LLi'ﬁwumﬁamﬁauﬂuﬁLﬁwﬁu (n91971 1) wonantudio
ﬁ'lmr:umamwaﬁaaazmuﬂﬁauuﬂmﬂ@jamsamuﬁ
(AAF) flszoziaan 14 Yu nuinguenditungeslsdiisaos
nguilAsisegIuresHanisuesAfesazn1siUAsuLlag
WaeslsaluiuINNIINgUAIUANeE 1l Tud Ayn1sada
(p<0.005) wazwuinnguitldediiungoslssniuidudu
1450 diuluaudin Jendsegnuveman19ueIniagas
nstUAsuuUasigestsalwuduInnIngudildediy
gealsdanuidudy 1000 drlududiuegralidudeey
nsadi (p=0.042) 3nde (U7 3) TnaidlerTouifion
é’ﬂwmzﬂuaqmsLU%‘IauLLUaQWQaaLiaLm(ﬁuuﬁamﬁauﬁu
Tuusazngunsunazndsnszuaunsiassanzaudy
n3aa1alugeIlINNUI AENAINTEUIUNTINRDIENTIY
arandunsnddlugosin Suflulunduenditugeslsd
aaeanguiiauduresdinduinudeminsssony
$1aosansaaiiloivIeuiiisuiunounszsurunisdnaes
annganuiunsasiluresuindeuansianisiie
nsrvIUMIALLIsIqUUALAFouTiu Taewuinguiudlu
a1sazatvendilungeslsdanududuy 1450 dduludy
dufidmanannniign luvasdlinumavdsundasty
nauAUAN (U7 4)

3.38

Control

€an
[=
=p.
W

1000FT 1450FT

LLﬁﬂﬂﬂWﬁJﬁﬂﬁﬂu&IaﬁﬁQGUENf’ﬂ‘JE]EJa”ﬂ’]iLUaEJULLUﬁW\IaE]E)LiﬁL‘?JUMi 1/1’3'1@ﬂBULL’ﬁ“"VIaQﬂS““U’JUﬂ']ii]’]ﬁE]ﬂﬁﬂ’]’J“’ﬂ’J'ﬁJLUuﬂiﬂ@’N

IL!GUENU’]ﬂVI 14 9y (M'J%JﬂHSEJﬂVWLLMﬂM’NﬂU LLﬂﬂx‘iﬂﬂﬂ’]’]ﬂJLLMﬂM’]\iﬂu’dEJ’]ﬂuu&ﬁﬁﬂm%’]ﬂﬁﬂm‘éy%’ﬂﬁﬂam (p<O 05) LiJ@VIﬂﬁE]‘U

ﬂ'J?J’JﬁVIﬂ?IE)‘USUEN@]‘uU)
Figure 3

The median change of percentage of fluorescence loss between before and after 14-day pH cycling (Different

superscript letters indicate significant differences between groups (p<0.05) by using Dunn’s test)
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Figure 4 Images of the change in fluorescence loss on representative enamel samples in each group before and after pH cycling

UnIsal

nsnuiifunisinunluiesufoiniiie
Anwinavesnisldendilurigeslsnanududy 1000 wax
1450 drwlusudilunisduasunishunssinlusesy
$raosuutuitunsadosuuw e anansiuussinie
nasinwasAfosarnsiUdsuLUasvigesisaludiiig
\3esAaueaien-A

MnHansAnyINUIINgulFSusaTiungeslsd
Haaeanduilnaniiavesaiosasaiudsunlamigonlsa
WwuAUINAIINGUAIUANDE Tt AYN19EaA wansli
diudnsldenditungeslsdanmdududoue 1000 dru
Tududrdulannsadisdnaiunsiuussglusesy
Srandldedrsdivszaviam Jeaenndestunanonisfiny
rouniihiiwuinmsldondiiungeslsdiiussansainluns
ﬂaaﬁ’uﬁu@LLazmﬁﬁuLLs'ﬁm‘LusaUﬂuﬂgmﬂLéuﬁy’amq

matnuagmaesUuRns >4

iHeiUSuiisuUssanEnmnsALLISInTEI IS
gndflungealsdninududu 1000 uag 1450 duludu
1y wuinguillfenditurigeslsdanududu 1450 du
Tugudau fidedonasiiswesafesaznisiasunlas
weaLsalwuisnnninguildenditurigeslsdanudidy

o o a

1000 d@uludnudrueeaditfodfnyneaiin wanslisiuin

nsldendiiungealsdaududu 1450 dalududm &
Uszdnsnmlunishunssiglusessndnasalduinniinigld
grdlurigoelsdanuidutu 1000 dauludiudiu 3
aoandeafunisAnyimenainuszeziia 3 Uinudn
nsldendiungeslsdaiududuy 1500 drulududiu
arursadesiuiiunuazfuwssiglauinnitendily
Wgeelsnnnnududu 1000 drnlududiustaiteddy
n19ada® agrslsinamuinliaenadesiunisdnui
wansliiudndadinisldendiungeslsinnududu
1450 dilududinazdievinlisesiiugusnizuiidaiy
wisinseduganiafigedu winuhdaruunnssegnlid
tfoddymeadfdloiSsuiiisufudiiungeslsdainy

12 Faauwmananailainin

Wudu 1100 d@ruluaudiy
gNainaINsEEEIaNNIAnETianety osannisAnen
Fanann? Wnanlunisinenfidundn Ssenavinladslsd
WiunaoInuLana1sidaay Tnea1nn1snuniy
Issaunssunuszeznaldlunsinuuss ansnmues
gndiluvigeslsfrinunssuiunisiassaniizanudunse
sndlugesniiuay BuiunaruLanansfissezaa 10-
14 Yu? Fedumsdnwluadsd fideTsRinnsunionanms
Aunisimmdsnnmsivdsumsnuaslund 14 Yu el

WiRaNSANENITALAU




4] IngrasnuUANWNEaIdns unongnasvaunnu *Un 26 ¢ avun 2 ¢ wguniay — ZVH1AU 2566

UDNIINTTBLLIATUANATULED NTTUIUNNT
$ravsaniazanudunsadiaiiunndiefulunday
N13ANYIND19EINARBANLANAIIVDINANITAN LA
wuiu Tnensnwluadsilddassannzanudune
saitelitisunuuLazIafindendafuTinusediiu
wniige® Tnelaunsnuesiidundituiuas 2 ads ads
az 2 Wi ludneumsandenssinsaulInkazA1evas
nsfuussmseuaaTnedulIeuaiounisuussiiulutag
duazrouuey ogslsfny nisdnuluaeillallalis
wuseiludrsendilungenlsd uildnisudduiluly
asavarsedilungoalsd ilosannisfnuiluadsd
AoaNsAnwINalagnsIvesd@iuson1sAuLIs e tngly
msiassannzauunsassisasazaeihlvian
nMsgayidoussinaduivansazaneiiviiliAnnisiuussn
Tngliifinsatrsnsuduniduaziioaunuiafoniud
o1t unInnITuUssily 1wy nsdnndouvesiandeu
fluiloratinasdionisinuszansnmuesnisAuussndiing
Ladouiluld® wiegrelsfnuidesandediinves
nsAnwiluiesdfianns Adsliamnsadiassaning
windoulivioutuludesunldogsanysal idluwintg
asaguarigonlsdluiieido uagnisfioulusiidiel
asUsenauluiealulungeslsvoanalugndiluaiuise
uwondudulooeuldd Wudu? Feduiedsldannsg
oyunamsAnyluadaiilulinanainldlnense

uenanudlatenisfiualiuuand 19189
wdouilu 1wy AedoufluwiuazAnadoufiuihnafon
damarenanisinunlfiduiu Tnssuiadouiliuresily
ihuufinrumuntesnd fusinaussntiosniuaris
wyuannndluiluu Feildiuiuudianuguniude
nsgaydoussglidesnituasilenainfiuganaiula

152128 genalsAnIuaInnIsEnEINUIINIG

TIN5
Tdgrdfiungeslsdninuidudu 1450 drulududiud
Uszansnnlunisdisszannisgadonisinldsiely
\ndeuiluuiinaziadeuitutiug® wudeafunisfinw
mariesUfoAntsfinuinnisldendilusigeslsdaany
Wudy 1500 dulududuanunsaananudnvessessly
%uﬂuﬁmmlﬁaehaﬁﬁaﬁﬂﬁ'ﬁymaaﬁaLﬁam%amﬁauﬁu
nauendiiungeslsdaududy 0 250 500 1000 dauly
GRIVG eV

nsfnwiluadsildfinnsanldiniesiuenion-a
iieinnansgaderigesisamuiuazAnmunisiuussn
vesseeilugusnidu FaannsaianaldluideUiinauas
Wisuifisunsidsuutasneuuazndadinszuaunns
$raosannzanuunsasdluresinldlaglivhansdu
Hused19 wazUszuranasenundudifosaznis
Wasuulasgesisaleud 9nn1sAnuauaniives
Tusunsalunsduinenfesas MsiUdsunlasigesisa
wudlUTeuisuiunsgadenisiniiuia3a wudidlen
duuseananduiug 097 uaziiiofanunsiuasuulas
waeeLsalwusisoLASosAuealennuIndmuduRuS Y
N13AUKITINTBIRIATOUTUAIENITANLAINTIFN LV
seaululasiums (Transverse microradiography) lngdien
duusyAnBanduiug 0.76* Fuandlifiuinaiesiuea
oyl Huedesdlefiinruilnazindedefivmelunis
TINADUNIEUFELIsMUATNINTIaMTeLTluRLINISY
Tuiadouiuldegnediussansam

lumendiln wenanUseavsninlunisiunssig
yosseuiiumFuLInud Sndadeiifesniunfionsantlunns
THendituigeslsdidanuduiugsde nsAnitunnnss
(Fluorosis) Inesinwulalugiedlssurigoslsdunniiu
Wuszeznannu Gamslderdiiurigeslsdiinnandudu
geludtainidndidemuaunsnauldlifferaiiuniy
\deswasnsiinitunnnsglugaituuvildlagiamzsiumis

031 gerglsAnuainnisdnunlu

funthilauais ey
LN 30 LﬁauLﬁaﬁwmmﬁmmmadiﬁﬁLﬁmﬁumﬂ
nsiunsaudssitulideendiungoslsdidudu ado
vde 1450 dlududrulnesnusinaendiuuunysa
AoulazuaInNIsUssiuaeIsuialasuilans il (Gas
chromatography) nuiawsinaglssuUsnamgeslsd
{Au (11nN7 0.05-0.07 TadnSusethuiing) wazidoeie
nsuRaneilunnnse Tt ufUUS I M e a T uRild
wnnhanuduturesmigeslsflug@iu®? dufy e
\iuUszAvBameanisAuussigluiaedevilunazan
mmL?iaﬂiuﬂ'lil,ﬁﬂnﬂazﬂummﬂszLﬁ@i‘ﬁmﬁﬂuwQadiﬁﬁ
fimnududugilasanisludUaedingn nsuwdsailu
aelanisguavesunasesetalnddndadensiiniig

>




42 IngrasnuUANWNEaIdns unongnasvaunnu *Un 26 ¢ avun 2 ¢ wguniay — ZVH1AU 2566

wamsAnyluadsiluandmiiuusylonivesend
fluigoslslunsdadiunsAuussmuessosiiunusniEui
fuRuedeuiiulasianzenditungeslsdemuududy 1450
dulududiudeduszansamannniiendilungeslsd
aadudy 1000 duludueu Tngansaldduuuams
Tunsuuginsidenldedilunigeslss lasawzetnads
Tunguiiflaudsssienisifaiiuneglusziugs egaslsh
pumsEnsEnwRsRAeUUsEavEamuesnsldend
ilurigoolsdswduihetunviendndasidaaiuns
Aunssnwindu o ielidievyadauasdnwisosdiuy
usnisuldoesiuszAvBnmannty

unagy

nsldenditurigeslsdaiuidudu 1450 daly
anud Tusgansamlunisduaiunishuwssinluses
fluusnisuiifaedeuiiuldfninendilungeslsdaiiy
Wty 1000 dulududiusegsitediAyneans

ANANIsuUsENIA

HdeveveunsEAUTEvladeu WUsawelne) 31iin
fldBeilomsliiedosfuonen- dwiuldlumsiana
NUITY warAudITeTNINEWeN AnTIURLIEANERS
pnasnsaluminends Aldidestegunsal indesile uas
anilvianunsodidunsifoaudiiagans

LONE15919D4

1. The 8th National Oral Health Survey in Thailand
[Internet]. Dental Health Division, Department of
Health, Ministry of Public Health. 2017. Available
from:  https: //dental.anamai.moph.go.th/web-
upload/migrated/files/dental2/n2424 765046ad8
6a54985537887456d464d2f surveu 8th 2nd.pdf.

2. Juntave A. Altrnative Approaches in pediatric
dental caries management. J Dent Assoc Thai
2017;67(3):179-88.

3. Guidline on Fluoride Therapy
[Internet]. The Dental Association Of Thailand.
2017. Available from: https: //www.thaidental.
or.th/main/download/ upload/upload- 2019021
3213340.pdf.

in children

10.

11.

12.

Trairatvorakul C. Preventive dentistry in child and
adolescence. 2ed. Bangkok: Department of
pediatric
Chulalongkorn University;2008.235-40.

Walsh T, Worthington HV, Glenny AM, Appelbe P,
Marinho VC, Shi X. Fluoride toothpastes of

different concentrations for preventing dental

dentistry, faculty of dentistry,

caries in children and adolescents. Cochrane
Database Syst Rev 2010(1):Cd007868.

Marinho VC, Higgins JP, Sheiham A, Logan S.
Fluoride toothpastes for preventing dental caries
in children and adolescents. Cochrane Database
Syst Rev 2003;2003(1):Cd002278.

Twetman S, Axelsson S, Dahlgren H, Holm AK,
Kallestdl C, Lagerlof F, et al. Caries-preventive
effect of fluoride toothpaste: a systematic
review. Acta Odontol Scand 2003;61(6):347-55.
Conti AJ, Lotzkar S, Daley R, Cancro L, Marks RG,
McNeal DR. A 3-year clinical trial to compare
efficacy of dentifrices containing 1.14% and 0.76%
sodium monofluorophosphate. Community Dent
Oral Epidemiol 1988;16(3):135-8.

OMullane DM, Kavanagh D, Ellwood RP, Chesters
RK, Schafer F, Huntington E, et al. A three-year
clinical trial of a combination of trimetaphosphate
and sodium fluoride in silica toothpastes. J Dent
Res 1997;76(11):1776-81.

Hellwig E, Altenburger M, Attin T, Lussi A,
Buchalla W. Remineralization of initial carious
lesions in deciduous enamel after application of
dentifrices of different fluoride concentrations.
Clin Oral Investig 2010;14(3):265-9.

Hatipoglu Z, Yavlal GO, Yavlal O. Effects of
different fluoride-containing toothpastes on in
vitro enamel remineralization. Bezmialem Sci
2019;7(1):12-7.

Manosubsak N, Sukarawan W, Sriarj W. The
remineralization quality by fluoridated dentifrice
on artificial incipient caries lesion. M Dent J
2019;39(1): 53-62.




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

43 IngrasnuUANWNEaIdns unongnasvaunnu *Un 26 ¢ avun 2 ¢ wguniay — ZVH1AU 2566

Gomez J. Detection and diagnosis of the early
caries lesion. BMC Oral Health 2015;15 Suppl
1(Suppl 1):S3.

van der Veen MH, de Josselin de Jong E.
light-induced
fluorescence for assessing early caries lesions.
Monogr Oral Sci 2000;17:144-62.

Lynch RJ. The primary and mixed dentition, post-

Application  of  quantitative

eruptive enamel maturation and dental caries: a
review. Int Dent J 2013;63 Suppl 2(Suppl 2):3-13.
Speirs RL. The nature of surface enamel in
human teeth. Calcif Tissue Res 1971;8(1):1-16.
Alsaffar A, Tantbirojn D, Versluis A, Beiraghi. B.
Protective effect of pit and fissure sealants on
demineralization of adjacent enamel. Pediatr
Dent 2011;33(7):491-5.

Rana R, Itthagarun A, King NM. Effects of dentifrices
on artificial caries like lesions: an in vitro pH
cycling study. Int Dent J 2007;57(4):243-8.
Application of QLFTM for Diagnosis and Quality
Assessment in Clinical Practice [Internet]. Inspektor
Research Systems: Amsterdam, The Netherlands.
2012. Available from: http//www.inspektor.nl/
download/ WhitepaperQLF-11.pdf.

Gomez J, Pretty IA, Santarpia RP, 3rd, Cantore B,
Rege A, Petrou |, et al. Quantitative light-induced
fluorescence to measure enamel remineralization
in vitro. Caries Res 2014;48(3):223-7.

Oliveira GM, Ritter AV, Heymann HO, Swift E, Jr.,
Donovan T, Brock G, et al. Remineralization
effect of CPP-ACP and fluoride for white spot
lesions in vitro. J Dent 2014;42(12):1592-602.
Buzalaf MA, Hannas AR, Magalhdes AC, Rios D,
Hondrio HM, Delbem AC. pH-cycling models for
in vitro evaluation of the efficacy of fluoridated
dentifrices for caries control: strengths and
limitations. J Appl Oral Sci 2010;18(4):316-34.
ltthagarun A, Wei SH, Wefel JS. The effect of
different commercial dentifrices on enamel
lesion progression: an in vitro pH-cycling study. Int
Dent J 2000;50(1):21-8.

24. ten Cate JM, Duijsters PP. Alterating demineralization

26.

27.

28.

29.

30.

and remineralization of artificial enamel lesions.
Caries Res 1982;16(3):201-10.

. Blinkhorn AS, Holloway PJ, Davies TG. Combined

effects of a fluoride dentifrice and mouthrinse on
the incidence of dental caries. Community Dent
Oral Epidemiol 1983;11(1):7-11.

Ganss C, Marten J, Hara AT, Schlueter N.
Toothpastes and enamel erosion/abrasion -
Impact of active ingredients and the particulate
fraction. J Dent 2016;54:62-7.

Wang LJ, Tang R, Bonstein T, Bush P, Nancollas
GH. Enamel demineralization in primary and
permanent teeth. J Dent Res 2006;85(4):359-63.
Ando M, van Der Veen MH, Schemehorn BR,
Stookey GK. Comparative study to quantify
demineralized enamel in deciduous and
permanent teeth using laser- and light-induced
fluorescence techniques. Caries Res 2001; 35(6):
464-70.

Gouvéa DB, Santos NMD, Pessan JP, Jardim JJ,
Rodrigues JA. Enamel subsurface caries-like
lesions induced in human teeth by different
solutions: a TMR analysis. Braz Dent J 2020;31(2):
157-63.

Davies RM, Ellwood RP, Davies GM. The rational
use of fluoride toothpaste. Int J Dent Hyg 2003;

1(1):3-8.

31. Mascarenhas AK, Burt BA. Fluorosis risk from early
exposure to fluoride toothpaste. Community
Dent Oral Epidemiol 1998;26(4):241-8.

32. Bentley EM, Ellwood RP, Davies RM. Fluoride
ingestion from toothpaste by young children. Br
Dent J 1999;186(9):460-2.

HUARYaUUNAIIN

g In3niai
MATEIURN SIS INSULAN
AALITUAUNTEAITRT I8N TAIINTINE1TE
LAY AT 10330

lysAwy - 081 617 2440

WNIEBIAANTOING : nattanang@gmail.com




Lh

= £ . = = . ot = =1 =
IngrasnuaANWNeaIdns uniongiagvaunnu ®*Un 26 ¢ avun 2 ¢ wneniayu — doniau 2566

Effect of 1450 ppm Fluoride Toothpaste
in Remineralization of Incipient Carious
Lesions: An In Vitro Study

Soontharotoke P* Govitvattana N**

Abstract

The aim of this study was to compare the remineralization effect of 1000 and 1450 ppm fluoride toothpaste on
artificial enamel carious lesion. Thirty enamel specimens with artificial carious lesions were randomly assigned into 3 groups:
1) artificial saliva 2) 1000 ppm fluoride toothpaste 3) 1450 ppm fluoride toothpaste. The specimens were subject to 14-day
pH cycling, the treatment groups were immersed in fluoride toothpaste solution for 2 minutes twice a day during the pH
cycling phase. The percentage of fluorescence loss (AF) was measured using the quantitative light-induced fluorescence-
digital machine (QLF-D). The change of percentage of fluorescence loss (AAF) was determined. The results showed that AAF
in fluoride toothpaste groups were significantly greater than in the control group. The 1450 ppm fluoride toothpaste group
showed significantly higher AAF compared to 1000 ppm fluoride toothpaste group (p=0.042). In conclusion, the results from
this study demonstrated that the use of 1450 ppm fluoride toothpaste significantly increased remineralization of artificial
enamel carious lesions than the use of 1000 ppm fluoride toothpaste.

Keywords: Fluoride toothpaste/ Remineralization/ Artificial enamel carious lesion/ Fluorescence loss
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Table 1 The distance from the piriform rim to the most anterior point of the descending palatine canal and the distance from the most posterior point of the descending palatine canal to the
pterygomaxillary fissure according to gender, side and skeletal patterns
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Table 2 The comparison table of measurements means from the piriform rim to the most anterior point of the descending palatine canal and the measurements means from the most
posterior point of the descending palatine canal to the pterygomaxillary fissure between other studies
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The Distance from Piriform Rim and
Pterygcomaxillary Fissure to Descending Palatine
Canal in a Group of Thai Orthognathic Surgery
Patients

Thitiwanichpiwong S* Ngamsom S** Sakdejayont W*

Abstract

The aim of this study was to evaluate the distance from descending palatine canal to the piriform rim and
pterygomaxillary junction in Thai orthognathic surgery patients. Cone beam CT images of 96 Thai patients who underwent
Le Fort | osteotomy were measured the length from the piriform rim to the most anterior point of the descending palatine
canal and the length from the most posterior point of the descending palatine canal to the pterygomaxillary fissure. The
images were categorized according to sex, side, skeletal Class |, I, and Ill. The mean distances between the piriform rim and
the most anterior point of the descending palatine canal were 36.00 (+2.87) mm. The mean distances between the most
posterior point of the descending palatine canal and the pterygcomaxillary fissure were 2.32 (+0.74) mm. There were no
sienificant difference in any measurements between sex, side, and skeletal patterns in a group of Thai orthognathic surgery
patients.

Key words: Piriform rim/ Descending palatine canal/ Cone beam CT images/ Le Fort |
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Table 1 The percentage of caregivers’ general information data

Gender of caregivers

- male 22 55

- female 380 94.5
Marital status

- single 69 17.2

- marital 333 82.8
Occupation

- full time work 24 6.0

- personal business 131 32.6

- famers 165 41.0

- stay at home 82 20.4
Level of education

- unschooled 7 19.2

- primary school 105 26.1

- secondary school 177 44.0

- bachelor 43 10.7
Income

- <5,000 baht 275 68.4

- 5,000-15,000 baht 103 25.6

- > 15,001 24 6.0
Dental visit

- never 322 80.1

- routine 80 19.9

Relation of children

- mother 217 54.0
- father 14 35
- grandfather/grandmother 161 40.0
- aunt/uncle 10 25
Sources of oral health information”
- do not follow 21 52
-TV 28 7.0
- internet 69 17.2
- friend/relatives 29 72
- dental health/health 327 81.3

personnel
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Table 2 Oral health literacy (OHL) scores of caregivers. (N=402)

(97.76 ;Azuuu SD=14.81) frunsidnlateyaguaines
Tusgaudiunans (67.41 Azuuu SD=32.48) UagsuNIs
hdayaluldeglusyiuiieane (85.82 Axuuy SD=34.92)
(15737 2)

Aun ndInludifiguamdesuinluin wuind
windwau 51 au Aadudesaz 12.7 lasunansznuves
guamdeslindenmn niined1edes 1 Aanssu lag
HaNsTNUIDIgUAMTeIU NN LTRnUsES Tunudun
wefienisaniluunniign (Fovas 6.5) ludiuiiAaiu
KaNTENUTasEUA MY nAndewsusvieATauATIT
wui1 nanszvusieruiAnyndladesandymauamn
Fosniininniian ($evay 5.5) (519 3)

Variables Possible range Range Mean (SD)

Information accessibility 0-100 0-100 48.15(26.38)

Data communication 0-100 0-100 55.37(28.56)

Management on caries prevention 0-100 0-100 80.51(27.83)

Follow on advice 0-100 0-100 59.45(39.45)

Knowledge 0-100 0-100 58.70(33.00)

Decision on caries prevention 0-100 0-100 81.09(23.81)

Appraisal 0-100 0-100 97.76(14.81)

Understanding of information 0-100 0-100 67.41(32.48)

Applied 0-100 0-100 85.82(34.92)

OHL scores (total) 0-900 166.67-900 634.28(137.09)

0-100 18.52-100 70.47(15.23)
M3eil 3 aunm@dnluifgunindesuinveadn
Table 3 Descriptive distribution of the Thai-ECOHIS by sections. (N=402)
Impacts Number of Possible  Range Mean (SD) Affected response %
items range (persons)”

Child impact section 9 0-27 0-11 0.3(1.19) 39 9.7
Child symptoms 1 0-3 0-3 0.1(0.45) 26 6.5
Child function 4 0-12 0-5 0.1(0.57) 24 6.0
Child psychology 2 0-6 0-5 0.04(0.35) 8 2.0
Self-image and social interaction 2 0-6 0-2 0.01(0.13 il 1.0

Family impact section 4 0-12 0-10 0.2(1.02) 25 6.2
Parental distress 2 0-6 0-6 0.2(0.74) 22 55
Family function 2 0-6 0-4 0.06(0.40) 11 2.7

All sections 13 0-39 0-18 0.5(1.8) 51 12.7

« could have many activities in each dimension
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Table 4

Relationship between caregivers’ oral health literacy with caregivers’ general information.

Occupation
- full time work 1(1.0)
- personal business 26 (26.8)
- famers 58 (59.8)
- stay at home 12 (12.4)
Level of education
- unschooled 34 (35.1)
- primary school 37(38.1)
- secondary school 26 (26.8)
- diploma 0(0.0)
Age of caregivers
- 16-30 years 17 (11.9)
- 31-49 years 29 (20.7)
- 50-70 years 51(42.9)
Relationship to the child
- mother 28 (28.9)
- not mother 69 (71.1)

* Chi-square test, significant difference at p<0.05.

6(3.2) 17 (14.4) 0.001"
64 (34.2) a1 (34.7)
77 (41.2) 30 (25.4)
a0 (21.4) 30 (25.4)
35 (18.7) 8(6.8) 0.001"
50 (26.7) 18 (15.3)
88 (47.1) 63 (53.4)
14 (7.5) 29 (24.5)
66 (46.2) 60 (50.9) 0.001"
68 (48.6) a3 (36.4)
53 (44.5) 15 (12.7)
98 (52.4) 91 (77.1) 0.001"
89 (47.6) 27 (22.9)

= LY AN ' 2% | 19 <
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Table 5

Relationship between caregivers’ oral health literacy with dental caries.

Dental caries
- yes 35 (26.3)
- no 62 (23.0)

* Chi-square test, significant difference at p<0.05.

33 (24.8) 0.357

85 (31.6)

65 (48.9)
122 (45.4)

P59l 6 Anwduiusseriauseuiuaun et indunanseuresguangeslnsenun A luAN

Table 6

Relationship between caregivers’ oral health literacy with the Thai-ECOHIS.

Child impact section 9(23.1)
Family impact section 2(8.0)
Al sections 10 (19.6)

* Chi-square test, significant difference at p<0.05.

20 (51.3) 10 (25.6) 0.804
14 (56.0) 9 (36.0) 0.096
27 (52.9) 14 (27.5) 0.578
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Table 7 Relationship between caregivers’ oral health literacy with caregivers’ general information with multinomial logistic
regression.
inadequate-moderate OHL inadequate-adequate OHL moderate-adequate OHL
Variables
OR 95%Cl P-value OR 95%Cl P-value OR 95%Cl P-value
Education Level (ref = diploma)
Unschooled 101393949 45691785-225001780 0.001" 542080584  188014904-1562915244 0.001" 534 1.77-16.12 0.003"
Primary 82079316 40135084-167858478 0.001" 325287748  140662598-752240610 0.001 3.96 1.61-9.72 0.003"
Secondary 41040264 41040264-41040264 119512517 119512517-119512517 - 291 1.41-5.98 0.004"
Diploma - -
Relationship to the child (ref = not mother)
Mother 0.67 0.34-1.31 0.242 0.32 0.15-0.72 0.005 0.48 0.25-0.93 0.030°
Not mother -

Chi-square = 38.28,8.39 Df = 6,2 Cox & Snell R’= 0.202
* The multinomial logistic regression, significant difference at p<0.05.
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Caregivers’ Oral Health Literacy, Dental
Caries and Oral Health-Related Quality of Life
Among 1-3-Year-Old Children, Phrankratai
District, Kamphaeng Phet Province

Patcharee R*

Abstract

Childhood caries were the most common and had the greatest impact on the quality of life. The caregivers could
improve their children’s oral health. The purpose was to assess the caregivers’ oral health literacy, dental caries and oral
health related-quality of life among 1-3-year-old children, Phrankratai district, Kamphaeng Phet province. Using a cross-
sectional analysis and systematic random sampling, 402 parent-child pairs aged 1-3 years were sampled. Data were
collected for general information, oral health literacy questionnaires, children’s oral health examination and Thai-version
of the early childhood oral health impact scale questionnaires. Analysis of descriptive and multinomial logistic regression
was applied. 50.4% of caregivers were mother, 94.5% were female, the mean age was 39.6+ 14.03, 41% were farmers, and
44.0% had completed secondary school. There were 50.7% boys and 49.3% girls in the child population. The caregivers'
oral health literacy scores were moderate (mean=70.50+15.23). 12.7% of children experienced at least one oral health
impact, with toothache being the most frequent issue (6.5 %). The multinomial logistic regression showed education level
(OR=6.62, 95%Cl=3.22-1.36) and relationship to the child (OR=3.07, 95%Cl=1.39-6.77) were significant predictors of caregivers’
oral health literacy. Dental caries and Oral health-related quality of life in children were not associated to caregivers’ oral
health literacy.

Keywords: Oral health literacy/ Dental caries/ Oral health-related quality of life
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Comparison of Internal and Marginal
Adaptation of Posterior Zirconia Fixed Partial
Dentures Performed by Conventional Versus
Digital Impression

Nagaviroj N* Triwatana P* Powichean P**

Abstract

The aim of this study was to compare internal and marginal adaptation of posterior zirconia fixed partial dentures (FPDs) performed
by conventional and digital impression techniques. A cobalt-chromium model (Co-Cr model) with abutments 14 and 16, and edentulous area
at 15 was prepared. Two groups of the three-unit zirconia FPDs (n=5) were fabricated by two different impression techniques. In Group 1:
Conventional impression technique, the Co-Cr model was conventionally duplicated by the putty-wash technique, using polyvinyl siloxane
dual-viscosity impression materials. Gypsum models were then fabricated and scanned with a laboratory scanner. In Group 2: Digital impression
technique, the Co-Cr model was digitally scanned by an intraoral scanner. All FPDs of both groups were then designed and fabricated on the
digital models. Marginal and internal gap widths of each abutment were investigated using micro- computer tomography. Mean marginal gap
widths were not significantly different between two groups (P>0.05). However, in terms of internal gap widths, significant difference between

both groups was found. The internal gap width at occlusal surface of abutment 14 (Group2) showed the highest value (154.54+9.39 um).

Keywords: Marginal adaptation/ linternal adaptation/ Micro-CT/ Zirconia fixed partial dentures

Introduction

One of the most critical steps in the
fabrication of fixed prostheses is the capture of an
accurate oral structure.’ Traditionally, a conventional
impression technique has been used to capture
intraoral structures. However, this technique has many
disadvantages such as a risk of gag reflex during
impression procedures, discomfort (by odor or taste),
the need for disinfection and storage of the impression
materials and trays, and distortion due to mixing of the
impression materials and variable temperatures. *
Digital impression systems have been developed to
overcome these disadvantages. Digital impressions
eliminate several time-consuming steps in the dental
office including tray selection, dispensing and setting of
materials.” The transfer of digital information does not
require disinfection, and transportation, or fabrication

of a gypsum model for articulation. Thus, the potential

Received: Jun 10, 2021
Revised: Sep 29, 2022
Accepted: Oct 25, 2022

for dimensional inaccuracies is eliminated or at least
reduced.”

The accuracy of impression in the fabrication
of fixed prostheses resulting in the success of the
restorations. ** Marginal and internal adaptation are
crucial factors in increasing the longevity of the
restoration.” When the marginal gap is large, the surface
of the cement is exposed causing dissolution of the
cement. " An inadequate fit does not only lead to
plaque accumulation which increases the risk of carious
lesions, but also lead to endodontic inflammations
and periodontal diseases especially in those with
subgingival margins.”"

The purpose of this study was to investigate
the effect of different zirconia FPDs impression
techniques on internal and marginal adaptation.
Materials and Methods

* Department of Prosthodontics, Faculty of Dentistry, Mahidol University, Bangkok.
** Residency, Training Program in Prosthodontics, Faculty of Dentistry, Mahidol University, Bangkok.
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A Co- Cr model representing a maxillary
second premolar (tooth 15) and a maxillary second
molar (tooth 17) as abutments for the fabrication of
zirconia three- unit FPD was prepared (Figure 1). The
finish line of both abutments was 1 mm wide
circumferential chamfer. The angle of total occlusal
convergence (TOC) was 8 degrees. The height of both
abutments was 4 mm and all sharp edges were
rounded. (Figure 1)

Two groups of three-unit zirconia FPDs were
fabricated by two different impression techniques

(Figure 2); a conventional impression technique (n=>5)

and digital impression technique (n=5).

Figure 1 A Co-Cr model representing a maxillary second
premolar (tooth15) and a maxillary second molar
(tooth17) as abutments of three-unit zirconia fixed
partial denture

Figure 2 A Co-Cr model with the three-unit zirconia fixed partial
denture

Conventional impression technique The
Co-Cr model was duplicated by a double mix-double
impression technique (putty-wash technique), using
polyvinyl siloxane dual-viscosity impression materials
( Silagum, DMG, Germany) in a customized Co- Cr
special tray. Five impressions of the Co-Cr model were
performed at room temperature by one investigator.
To ensure adequate polymerization, the impressions
were allowed to polymerize according to the
manufacturer’s recommendations. The impressions
were poured by Smartmix vacuum- mixing machine
(Amann Girrbach, Germany) with dental stone type IV
(GC FujiRock® (Pastel Yellow), GC, USA). Each poured
model was then scanned with a laboratory scanner
(inEos X5°%; Sirona dental, AG. Germany) by the same
investigator.

Digital impression technique Five digital
impressions of the Co-Cr model were made with the
intraoral scanner ( CEREC Omnicam, Sirona dental,
AC,Germany). Each digital file (.STL) was used to
fabricate each zirconia FPD.

Computer- aided- design and Computer-
aided- manufacturing ( CAD/ CAM) The FPDs were
designed using CAD software of Cerec software 16.1
(Sirona dental systems). The inCoris TZI Zirconia
blocks 40/ 19 size 40x19x15 mm (Sirona, Germany)
were milled in the milling machine (inLab MC X5,
Sirona, Germany). The milled FPDs were sintered by
the sintering furnace ( inFire HTC Speed; Sirona,
Salzburg, Germany).

Micro- computer tomography (Micro-CT)
Prior to the micro- CT measurements, the optimal
seating of all zirconia FPDs on the Co-Cr model was
inspected by an experienced operator. The micro-CT
measurements of marginal and internal gaps of FPDs
without cementation were performed using Skyscan
Micro-CT (Skyscan 117 3; Bruker, Kontich, Belgium).
The scanning parameters were as follows: 130 kV
voltage, 61 YA current and 0.25 mm brass filter. The
specimens were scanned for 360 degrees (1 complete
rotation) at 7 frames per rotation step of 0.1 degree.

The average scanning time of each specimen was
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approximately 4 hours and 48 minutes. The x-ray was
irradiated perpendicular to the preparation long axis,
and the image size was 15. 14 ym. The x-ray
projections were reconstructed using SkyScan’ s
volumetric reconstruction software (SkyScan NRecon
1.6.8.0, Kontich, Belgium). The reconstruction settings
were level 20 ring artifact correction and 20% beam
hardening artifact correction. Then, the DataViewer
software V 1.5.4.6 (Kontich, Belgium) was used to
generate 3 image views: coronal (x-z plane), sagittal
(y-z plane), and transaxial (x-y plane). These views
were used to locate the mesiodistal and buccolingual
positions of the FPD.

Gap measurements After computerized
reconstruction of the images, the CTAn software
(CTANn 1.13; Bruker, Kontich, Belgium) was used to
locate a point of measurement. All measurements
were performed manually by an experienced

operator because the presence of small radiographic

artifacts precluded the use of any automatic tools.
Ten measuring points were used to determine the gap
width between the FPD and the model, starting from
the most distal point from the pontic for the maxillary
first premolar and first molar.'*"" Point 1 and point 10
refer to a site of marginal gap; while, point 2 to point
9 refer to a site of internal gap. Each site was measured
three times and the average value was recorded.
(Figure 2)

Statistical analysis was performed using SPSS
Statistics Software (SPSS, 23.0, SPSS Inc., Armonk, NY,
USA). Symmetrical distribution of the gap widths was
analyzed by Shapiro- Wilk test. The equality of
variances of two experimental groups was performed
by Levene’s test. The difference between the mean

gap widths of two experimental groups was analyzed

using t-test and Mann Whitney U test at a significance
level of 0.05.

Figure 2 Measuring points selected for gap width measurements: (A) Ten measuring points of abutment tooth 14, (B) Ten

measuring points of abutment tooth 16 Point 1 — marginal gap: perpendicular measurement from the internal surface

of the restoration to the finish line of the abutment, Point 2 — chamfer area: 800 um vertically occlusal to the finish

line of the abutment, Point 3 — axial wall: A half of distance from occlusal area to the finish line of the abutment, Point

4 - axio-occlusal transition area: transition from the occlusal plateau to the axial wall, Point 5 — occlusal area: 500 um

horizontally away from the axio-occlusal transition area in the direction of the center of the occlusal plateau, Point 6, 7,

8, 9 and 10 were the contralateral points of point 5, 4, 3, 2, and 1, respectively, on the same abutment.

Figure 3 Gap width measurements: (A) One measuring point of abutment tooth 14, (B) A magnification of measuring point of (A)
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Results

The mean values of marginal and internal
gap widths of two groups are summarized in Tablel.
For digital impression technique, the highest internal
gap width was 154.54+9.39 um at point 6 of the
premolar and the highest marginal gap width was
68.56+8.42 pm at point 10 of the premolar; while, the
lowest internal gap width was 71.65+11.11 ym at
point 9 of the molar and the lowest marginal gap
width was 60. 20£11. 94 pm at point 10 of the
premolar. For conventional impression technique, the
highest internal gap width was 134.31+3.22 pm at
point 5 of the molar and the highest marginal gap
width was 79.65+8.74 um at point 1 of the molar;

Table 1
Digital

Point 1 Premolar 65.95 + 5.15
Molar 61.03 + 6.90
p-value 0.24

Point 2 Premolar 82.44 + 9.90
Molar 73.68 + 6.83
p-value 0.14

Point 3 Premolar 94.04 + 9.79
Molar 92.25 + 5,51
p-value 0.73

Point 4 Premolar 131.51 + 798
Molar 120.57 + 12.35
p-value 0.14

Point 5 Premolar 147.28 + 11.39
Molar 136.15 + 12.58
p-value 0.18

Point 6 Premolar 154.54 + 9.39
Molar 149.24 + 14.06
p-value 0.50

Point 7 Premolar 133.71 + 10.18
Molar 133.02 + 15.59
p-value 0.94

Point 8 Premolar 90.41 + 10.76
Molar 96.66 + 6.20
p-value 0.29

Point 9 Premolar 83.05 + 7.63
Molar 71.65 +11.11
p-value 1.00

Point 10 Premolar 68.56 + 8.42
Molar 60.20 + 11.94
p-value 0.24

Significant difference at P<0.05

while, the lowest internal gap width was 92.97+9.76
pm at point 2 of the premolar and the lowest
marginal gap width was 72.42+11.52 pm at point 10
of the premolar.

No significant difference of marginal gap
width (point 1 and point 10) between two impression
techniques in the same tooth was found. For other
measuring points, significant difference at point 4, 6, 8
and 9 was found in the first maxillary premolar, while
in the maxillary first molar, only three measuring
points (point 2, 5 and 9) showed significant difference.
Within the same impression technique, no significant
difference was found between both abutment teeth

at all measuring points:

Gap widths in pm (mean + SD) at ten measuring points based on impression techniques and abutment teeth

Conventional p-value
72.42 + 11.52 0.29
79.65 + 8.74 0.06
0.30

9297 + 9.76 0.13
95.66 + 3.55 0.01*
0.58

104.16 + 12.45 0.10
102.68 + 14.85 0.34
0.84

114.38 + 6.74 0.01*
117.23 + 4.08 0.22
0.44

133.98 + 7.12 0.06
134.31 + 3.22 0.01*
0.93

133.14 + 9.68 0.01*
128.68 + 5.35 0.76
0.55

120.18 + 11.05 0.08
122.64 + 6.56 0.59
0.68

106.26 + 2.66 0.03*
101.92 + 9.79 0.18
0.55

102.16 +15.80 0.01*
94.63 + 2.98 0.01*
0.69

79.14 + 555 0.10
78.56 + 3.42 0.06
0.69
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Discussion

CAD/ CAM technology in zirconia fixed partial
prostheses
Although,

complications of the zirconia restorations such as

many studies reported the

chipping of the veneering material, poor retention and

18-21 . .
the use of zirconia

presence of secondary caries,
for FPDs still has been increasingly interested due to
improvements in the esthetics and mechanical
properties of these materials such as color stability,
high wear resistance, and low thermal conductivity. 2
Since marginal and internal adaptation is an essential
factor for the success of fixed prosthesis, this study
aimed to compared the marginal and internal gap of
posterior zirconia FPDs fabricated by two different
impression techniques.

Marginal adaptation Previous studies reported
that restorations fabricated from digital and conventional
impression technigues resulted in clinically acceptable
adaptation but restorations fabricated from a digital
impression technique showed better adaptation than
those fabricated from a conventional impression
technique. *? However, Kapos and Evans “ investigated
the effect of conventional and digital fabrication
techniques and found no statistically significant
differences in both marginal and internal discrepancy. In
this study, the marginal adaptation of posterior zirconia
FPDs fabricated from two impression techniques were
also not significantly different.  Also, the marginal

adaptation between two abutments was not

significantly different. In addition, the marginal gap
width lower than 120 pm is clinically acceptable. *%°
Poor marginal adaptation in fixed prostheses leads to
increased plague retention and subsequent changes
in the subgingival microflora, leading to periodontal
disease and eventually crown failure. 22

Internal adaptation Although the uniform
50 pm cement space was managed for FPDs

fabrication, the CAD/ CAM technique cannot create a

uniform internal adaptation along all the tooth
preparation. Similar to other studies,”®” the different
measuring points presented different levels of
adaptation which may be related to the quality of
digital data, the key factor for the accuracy of the
CAD/ CAM restorations.*® The large internal gap width
could relate to the diameter and shape of the milling
instruments that are incapable of reproducing fine

34-35
In

details, especially in regions with sharp angles.
this study, the highest value of internal gap width was
found at point 6 which could be due to the limitation
of the milling technique to create the grooves and
inclined planes of occlusal surfaces.” Poorly fitting
restorations are supported mainly by the luting
cement and their longevity might be jeopardized.37
Despite different shape and morphology of the
premolar and molar, no significant differences
between gaps at all measuring points has been found.
This may be because of the capability to acquire
tooth surface details and produce the shape of these
two teeth by both digital technique and conventional
technique. One of the limitations of the study that
should be taken into account is small sample size.
Even though the size of experimental group was not
large, the number was sufficient to demonstrate the
effectiveness of the test method and highlight
significant statistical evidences.

Micro- computer tomography (Micro-CT)
Different techniques and tools are available to

25,38,39 .
" The micro-

evaluate the restoration adaptation.
CT nondestructive analysis method was considered to
be a useful tool to measure the adaptation of three-
unit FDPs. This measurement method allows high
resolution investigation of the internal and marginal
gap between tooth preparation and the restoration.
The scanning procedure was performed without
cementation to improve the contrast between the
metal die and the FPD.” Limitations of the micro-CT
are due to, for example, limited X-ray flux, use of

polychromatic radiation (in laboratory systems), finite
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resolution, discrete sampling and X-ray scatter causing
artefacts such as ring artefacts, streak artifacts and
noise in the reconstructed image. ** However, zirconia
FPDs produces small artifacts that preclude 3D
analysis of the cement space.34 Thus, the micro-CT
technology which has been recommended in many

41,42

studies can be a reliable tool to evaluate the

adaptation of FPDs.

Conclusions

Within the limitations, it could be concluded
that marginal adaptations of FPDs fabricated from the
digital impression technique and the conventional
impression technique were not significantly different.
However, in terms of internal gap widths, significant
difference between both groups was found. The
internal gap width at occlusal surface of premolar
showed the highest value. All measured gap widths

fall within clinically acceptable ranges.
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The Hand Hygiene-Related Knowledge,
Attitudes, and Self-Reported Practice of
Postgraduate Dental Students in Chulalongkorn
University

Koolkaew K* Pisarnturakit PP** Subbalekha K***

Abstract

Hand hygiene (HH) is one of the fundamental requirements for infection control in health care, including dental treatments. Several
studlies have found that HH compliance among healthcare workers, including dentists and dental students, is low. However, there is no
report regarding HH knowledge, attitudes, and practice of dentists when performing oral surgery. Since oral surgery is one of the sensitive
procedures that needs good control of microbial contamination, a good discipline of HH should be emphasized during professional
development. The aim of this study was to investicate and compare HH knowledge, attitudes, and self-reported practice between
postgraduate dental students (PG) taking a surgical-based (5-PG) and those taking a non-surgical-based clinical practice curriculum (NS-PG).
Data collection was performed by distributing the self-administered questionnaire on HH-related knowledge, attitudes, and practice to all
PGs of the Faculty of Dentistry, Chulalongkorn University, during March and September 2019. The 176 PGs who returned the questionnaire
comprised 68 5-PGs and 108 NS-PGs. A significantly hisher number of S-PGs (83.8%) claimed to know the 6 steps of HH (2009 WHO guidelines)
than the NS-PGs (63.8%, p=0.007); however, both groups had limited HH knowledge, with an average HH knowledge score +5D of 7.4+1.5
and 7.8+1.7, respectively (p=0.151). Although all of the PGs had positive attitudes toward HH, S-PGs and NS-PGs had different attitudes, and
only one-third of them reported appropriate HH practice. In conclusion, surgical-based clinical training is associated with HH-related
attitudes but not with knowledge and self-reported practice. Our findings suggest the need of a strategy to improve HH-related knowledge
in all postgraduate dental students in order to achieve sustainable good HH practice.
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Introduction

The contaminated hands of healthcare
workers (HCWs) are significant infectious agent carriers
to patients and objects surrounding the patients. The
amount of bacteria that accumulated on HCWs’
hands was 3.9x10" - 4.6x10° colony forming units
(CFUs)/cm” and steadily increased to 4000-fold of this
amount within 1 hour if they did not perform
appropriate hand hygiene (HH)."* HH performed by
hand washing using soap and water or rubbing with
an alcohol-based sanitizer decreased the quantity of
hands.

studies found that effective HH reduced the infection
1,2,5-8

accumulated bacteria on HCWs’ Several

and contamination rate due to HCWs. Due to its

low cost, convenience, and time saving, practicing
appropriate HH is a primary measure used to reduce
the surgical site infection (SSI) rate.”’

Although HH procedure is simple, but its
application by HCWs is a complex and challenge. An
observational study found that less than 60% of

10-12
There are

HCWs performed appropriate HH.
many reasons for insufficient concern about HH
among HCWs, such as too many patients, limited
time, forgetfulness, lack of hand cleaning agents,
skepticism about the value of HH, insufficient
programs to support and motivate HH, insufficient

knowledge, and negative influence of senior staff

* Residency training student, Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, Chulalongkorn University, Bangkok.
** Department of Community Dentistry, Faculty of Dentistry, Chulalongkorn University, Bangkok.
*** Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, Chulalongkorn University, Bangkok.
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1,6,11,13

The
experienced the HCWs were, the less attention they
paid to HH.° Notably, a study demonstrated that
postgraduate dental students (PGs) had lower attitudes

considered as role models. more

and effectiveness related to HH compared with
undergraduate dental students."  Furthermore, the
different HH adherence was reported among medical
specialty, general practitioners demonstrated the highest
percentage (87%) adherence to HH, while surgeons
(36.4%) was the second least after anesthesiologists
(23.3%).! Unfortunately, there is no report on attitudes or
practice toward HH among dental specialty.

Although surgical wounds in the oral cavity are
considered clean contaminated wounds, appropriate HH
before performing oral surgery is still a mandatory to
prevent SSI. A good discipline of HH should be
emphasized during professional development, however,
there is no report of the attitudes and practice of dental
students who studying in the specialty involving oral
surgery. The aims of this study were to investigate the
HH-related knowledge, attitudes, and self-reported
practice of PGs and compare them between PGs studying
a surgical-based (S-PG) or a non-surgical-based clinical

practice curriculum (NS-PG).

Materials and Methods

Study design This was a cross-sectional study.
The HH knowledge, attitudes, and practice were
collected using a self-administered questionnaire
during March and September 2019.

Location of study The study was performed
in the Faculty of Dentistry, Chulalongkorn University
(FDCU), Bangkok, Thailand.

Samples All PGs of FDCU were invited to
participate. The PGs were divided into 2 groups based
on their clinical practice curriculum, surgical-based or
non-surgical-based dental procedures. The surgical-
based clinical curricula were oral and maxillofacial
surgery, periodontology, endodontics, and implantology.
The non-surgical based clinical curricula were
prosthodontics, operative, pediatrics, geriatrics, oral

medicine, and orthodontics.

Questionnaire The questionnaire consisted
of 4 parts: 1) demographic data (sex, specialty-based
program, working experience, and type of dental
treatment they performed for their expenses), 2) HH
knowledge, 3) attitudes toward HH, and 4) HH
practice. The participants were asked if they knew the
6 HH steps in the 2009 WHO guidelines.” HH
knowledge was assessed by 13 questions including 8
questions with true/false answer, 5 multiple-choice
questions with single best answer. A score of 1 was
given to each correct answer, therefore the maximum
score was 13. These questions were developed based
on the Controlling CDI-Hand hygiene staff survey',
How-to Guide: Improving Hand Hygiene - A Guide for
Improving Practices among Health Care Workers'" and
Yaembut et al’s study.' The content validity was
evaluated by 3 faculty members and the Index of
Congruence (I0C) was 0.7. The attitudes toward HH
were assessed using a 5-scale Likert rating (strongly
disagree, disagree, neutral, agree, and strongly agree)
to 4 statements: 1) The 6 HH steps in the 2009 WHO
guidelines are easy to perform, 2) Performing HH
before a surgical procedure can prevent SSIs, 3)
Performing HH before a non-surgical procedure
prevents microorganism transmission, and 4) Staff and
colleagues are role models for appropriate HH. The
internal consistency of the HH attitudes items was
evaluated and resulted in a 0.79 Cronbach’s alpha’s
The
assessed by the frequency of performing HH before a

coefficient. self-reported HH practice was
surgical procedure (invasive procedure involving
gingiva or oral mucosa such as biopsy, periodontal
surgery, apical surgery, implant surgery surgical/extraction
of tooth, alveolectomy, and torectomy) or non-surgical
procedure (no invasion of gingiva or oral mucosa such
as taking dental radiographs, placement of removable
prosthodontic or orthodontic appliances, shedding of
primary teeth, and bleeding from trauma to the lips
or oral mucosa) and graded as never (<20%), rarely
(20-40%), sometimes (40-60%), often (60-80%) and
always (>80%). The single best answer, multiple-
choice questions for the HH agent and time they
used. The reasons for noncompliance with HH were
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also recorded with multiple answers of multiple-
choice questions.

Statistical Analysis The data analysis was
performed using SPSS® version 22 (IBM Corp., Armonk,
New York, USA).
compared between the S-PG and NS-PG groups by an
independent T-test. The One-way ANOVA was used to
compare the knowledge scores among S-PGs and NS-

The knowledge scores were

PGs who claimed to know and not know the 6 HH
steps, and who had trained and not trained HH. The
frequency distribution of PGs who had different
attitudes and self-reported practice was compared by
Chi-square test. A p<0.05 was considered significant.
Unfortunately, the frequency of some expected
values was less than 5; the HH attitudes had to be re-
classified into 3 groups: 1) strongly agree, 2) agree, and
3) neutral, disagree, and strongly disagree; also, the
frequency of performing HH had to be re-classified
into 1) always, 2) often, and 3) sometimes, rarely, and
never.

Ethical Consideration This research was
approved by the Human Research Ethics Committee
of the FDCU on 1% March 2019 (HREC-DCU2019-007).

Results

Demographic data Of the 280 PGs in FDCU,
176 who returned the questionnaire were 68 S-PGs
(30 PGs studying oral and maxillofacial surgery, 22
periodontology, 14 endodontic, and 2 implantology).
The other 108 respondents were NS-PGs (47 studying
prosthodontics, 24 pediatric dentistry, 19 operative
dentistry, 7 oral medicine, 7 orthodontics, and 4
geriatric dentistry). The male respondents comprised
32% and 20% of the S-PGs and NS-PGs, respectively.
The average working experience was 4.3 years (SD 1.8,
range 1-13 years) in the S-PG group and 4.1 years (SD
1.5, range 1-10 years) in the NS-PG group which was
not statistically different (p=0.419).

HH Knowledge Overall, the S-PG and NS-PG
groups demonstrated similar HH knowledge scores
(mean 7.4,SD 1.5, 95%CI 7.0-7.8 and mean 7.8, SD 1.7,
95%Cl 7.4-8.0, respectively, p=0.151). The number of
PGs who claimed that they knew the 6 HH steps

according to the 2009 WHO guidelines was
significantly different between S-PGs (83.8%) and NS-
PGs (63.8%, p=0.007). However, the knowledge scores
among those who claimed to know and not know
were the same (mean 7.5, SD 1.4, 95%Cl 7.1-7.9, mean
6.9, SD 1.9, 95%Cl| 5.8-8.0, mean 7.8, SD 1.5, 95%ClI
7.4-8.1, and mean 7.9, SD 1.6, 95%C| 7.4-8.4 in the S-
PGs who claimed to know, the S-PGs who did not, the
NS-PGs who claimed to know, and the NS-PGs who
did not, respectively, p=0.203). Forty-four (25%) of all
respondents attended a HH training course last year,
including 20 S-PGs and 24 NS-PGs. The knowledge
scores of the PGs who had recently trained and those
who had not, were not different (mean 7.4, SD 1.3,
95%Cl 5.7-9.1, mean 7.4, SD 1.6, 95%CI 6.8-8.0, mean
8.3, SD 1.5, 95%C| 5.9-10.7, and mean 7.7, SD 1.5,
95%Cl 7.5-7.9 in the S-PGs who had trained HH, the S-
PGs who had not, the NS-PGs who had trained, and the
NS-PGs who had not, respectively (p=0.111) (Table 1).

More than 90% of S-PGs and NS-PGs
recognized the five moments for HH according to
2009 WHO guidelines; including before and after
touching a patient, after body fluid exposure/risk, and
before clean/aseptic procedures. A smaller number
of S-PGs (64.7%) and NS-PGs (51.8%) give a correct
answer for HH should be performed after touching
patient surroundings. However, 0.9% of S-PGs and
12% of NS-PGs gave a “TRUE” answer to the
statement “HH should be performed after removing
gloves”. Although more than 70% of both groups
that the
transmitted from patients to health care workers if

recognized microorganisms can be
appropriate HH are not performed, only 50% gave a
correct answer that the contaminated hands of health
care workers are the main pathway of pathogen
transmission in health care settings and around 75%
did not know that the microorganism on health care
worker’s hands can multiply under gloves. More than
half of them knew that alcohol-based hand rub
requires less time than hand washing with soap and
water; however, only one third realized that rubbing
hands with alcohol-based sanitizer requires an
optimal time of 20 seconds for eliminating most

pathogens (Table 2).
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Table 1 Hand hygiene-related knowledge score.

All participants

Number (%) 68 (100) 108 (100)
Range of score® 4-11 1-11
Mean score+SD 7.4+1.5 7.8+1.7
95%Cl 7.0-7.8 7.4-8.0
Know the 6 HH steps yes no yes no
Number (%) 57 (83.8) 11(16.2) 69 (63.8) 39 (36.2)
Range of score® 4-11 2-9 3-10 1-11
Mean score+SD 7.5+1.4 6.9+1.9 7.8+1.5 79+1.6
95%Cl 7.1-7.9 5.8-8.0 7.4-8.1 7.4-8.4
Recently trained HH yes no yes no
Number (%) 20 (29.4) 48 (70.6) 24 (22.2) 84 (77.8)
Range of score® 4-9 2-11 6-10 1-11
Mean score+SD 7.4+1.3 7.4+1.6 8.3t1.5 7.7£1.5
95%Cl 5.7-9.1 6.8-8.0 5.9-10.7 7.5-7.9

’minimum score = 0, maximum score = 13; bIndependent T-test; “Chi-square test; dOne-way ANOVA

*Statistically significant: p<0.05

0.151°

0.007*¢

0.203¢

0.371°¢

0.111¢

HH = hand hygiene, S-PG = surgical-based clinical practice curriculum postgraduate dental student, NS-PG = non-surgical-based clinical

practice curriculum postgraduate dental student

Table 2 The number of participants who answered correctly regarding HH knowledge.

1. Which of the following situations should HH be performed according to 2009
WHO guidelines (Five moments for HH )?

1.1 Before entering the dental clinic (False)

1.2 Before touching a patient (True)

1.3 After touching a patient (True)

1.4 After body fluid exposure/risk (True)

1.5 Before touching patient surroundings (False)

1.6 After touching patient surroundings (True)

1.7 Before clean/aseptic procedures (True)

1.8 After removing gloves (False)
2. What is the main pathway of pathogen transmission in health care settings?
(The contaminated hands of health care workers)
3. Which of the following pathogens can be potentially transmitted from patients to
health care workers if appropriate HH are not performed?
(AUl of above: Staphylococcus aureus, Herpes simplex, and Hepatitis B virus)
4. Which of the following statements is true?
(The microorganisms on health care worker’s hands can multiply under gloves)
5. Which of the following statements regarding alcohol-based hand hygiene is true?
(Doing HH with alcohol-based hand rub can remove microorganisms more rapidly
than soap and water)
6. What is the minimal time needed for alcohol-based hand rub to eliminate most
pathogens on your hands? (20 seconds)

19
63
67
66

27.9%)
92.6%)
98.5%)
97%)
24 (35.3)
44 (64.7%)
66 (97%)
1 (0.9%)
36 (52.5%)

~ o~ o~ o~ o~ —~

50 (73.5%)

16 (23.5%)

36 (52.9%)

23 (33.8%)

52 (48.1%)
101 (93.5%)
105 (97.2%)
104 (96.3%)
35 (32.4%)
56 (51.8%)
103 (95.4%)
13 (12%)
55 (50.9%)

83 (76.6%)

30 (27.7%)

67 (62%)

39 (36.1%)

HH = hand hygiene, S-PG = surgical-based clinical practice curriculum postgraduate dental students, NS-PG = non-surgical-based clinical

practice curriculum postgraduate dental students




79 Khon Kaen Dent J ® Volume 26 ® Number 2 ¢ May — August 2023

Attitudes toward HH Approximately 60% of
PGs in both groups agreed and strongly agreed that
the 6-step HH according to the 2009 WHO guidelines
are easy, with no significant difference between the
groups (p=0.77). More than 80% of PGs in both groups
similarly agreed that performing HH before a non-
surgical  procedure

transmission (p=0.347). Although more than 90% of

prevents microorganism

PGs agreed or strongly agreed that performing HH
prior to surgical procedure could prevent SSls, a

significant difference was found between the groups

Table 3 Hand hygiene-related attitude.

Attitudes

(p = 0.01). Seventy-eight NS-PGs (72.2%) and 35 S-PGs
(51.5%) strongly agreed, while 23 NS-PGs (21.3%) and
29 S-PGs (42.6%) agreed that HH before surgery could
prevent SSIs. A significant difference was also found
between the groups for the agreement that the
faculty role models for
appropriate HH (p=0.025). Forty-three NS-PGs (39.8%)
and 17 S-PGs (25%) reported neutral, disagreed, and

strongly disagreed with this attitude, (Table 3)

and colleagues were

Number (%)

Six HH steps according to 2009 WHO guidelines are easy to follow.

Number (%)

Strongly agree

Agree

Neutral, agree, strongly disagree
Performing HH before surgical procedure prevents SSI.
Number (%)

Strongly agree

Agree

Neutral, agree, strongly disagree

Performing HH before non-surgical procedure prevents micro-organism transmission.

Number (%)

Strongly agree

Agree

Neutral, agree, strongly disagree
Staff and colleagues are role models for appropriate HH.
Number (%)

Strongly agree

Agree

Neutral, agree, strongly disagree

S-PG NS-PG pvalue?
7 (100)° 9 (100)°
1(19.3) 13 (18.8) 0.77
3 (40.4) 2 (46.4)
3 (40.4) 4(34.8)
8 (100) 108 (100)
5 (51.5) 78 (72.2) 0.01*
9 (42.6) 23 (21.3)
4.(5.9) 7 (6.5)
68 (100) 108 (100)
27 (39.7) 48 (44.0) 0.347
34 (50) 43 (39.8)
7(10.3) 7(15.7)
68 (100) 108 (100)
19 (27.9) 5 (32.0) 0.025*
32 (47.1) 30 (27.8)
17 (25) 43 (39.8)

3Chi-square test; PParticipants who claimed to know the WHO’s 6 steps of HH

*Statistically significant: p<0.05

HH = hand hygiene, S-PG = surgical-based clinical practice curriculum postgraduate dental student, NS-PG = non-surgical-based

clinical practice curriculum postgraduate dental student
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Self-reported HH Practice Even though PGs
engaged in surgical-based or non-surgical-based
clinical training in the FDCU depending on their
curricula, 71 of the 108 NS-PGs regularly performed
surgical procedures in private clinical practice for their
own expenses, while 3 of the 68 S-PGs did not
perform non-surgical procedures. Therefore, 139 (68
S-PGs and 71 NS-PGs) and 173 (65 S-PGs and 108 NS-
PGs) out of 176 PGs performed surgical and non-
surgical procedures in their real lives, respectively.

HH practice For non-surgical procedures,
41.5% (27/65) of S-PG and 32.4% (35/108) of NS-PG
groups always cleaned their hands before performing
these procedures. Surprisingly, 1% of NS-PGs reported
never cleaning their hands before performing these
procedures. For surgical procedures, 39.7% (27/68) of
S-PG and 32.4% (23/71) of NS-PG groups always cleaned
their hands before performing these procedures.
were found

However, no significant differences

Table 4 Frequency of hand hygiene in dental procedure.

Type of
Frequency of HH
procedure . Y
Always
Before 2
Surgical Often
procedure Sometimes, rarely and never
(total 139 PGs) Always
After Often
Sometimes, rarely and never
Always
) Before -
Non-surgical Often
procedure Sometimes, rarely and never
(total 173 PGs) Always
After
Often

Sometimes, rarely and never

4Chi-square test

between the groups in HH practice before performing
non-surgical or surgical procedures (p=0.574 and
p=0.604, respectively) (Table 4).

HH Agents Most PGs (94.1% and 76.1% in the
S-PG and NS-PG groups, respectively) used antiseptic
soap for HH before performing surgical procedures,
while 63.1% S-PGs and 44.9% NS-PGs used antiseptic
soap for HH before non-surgical procedures. More PGs
used alcohol hand rub for HH before or after
performing non-surgical procedures than surgical
procedures. No S-PG used only tap water before
performing surgical procedures, while 2.8% of NS-PGs
did that. However, more PGs in both groups cleaned
their hands with only tap water after performing
surgical procedures. Moreover, the number of PGs
who cleaned their hands with tap water only
increased in non-surgical procedures, with more NS-
PGs than S-PGs (Table 5).

Number (%) p-value?
S-PG (total 68) NS-PG (total 71)
27 (39.7) 23 (32.4) 0.604
9 (42.7) 36 (50.7)
12 (17.6) 2(16.9)
1 (60.3) 38 (53 5) 0.722
22 (32.3) 7(38)
5(7.4) ( 5)
S-PG (total 65) NS-PG (total 108)
27 (41.5) 35 (32 4) 0.574
26 (40) 4 (50)
12 (18.5) (17 6)
39 (60) 56 (51.9) 0.509
21 (32.3) 42 (38.9)
5(7.7) 10 (9.2)

HH = hand hygiene, S-PG = surgical-based clinical practice curriculum postgraduate dental student, NS-PG = non-surgical-based

clinical practice curriculum postgraduate dental student
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Appropriate HH according to the 2009 WHO
guidelines According to the WHO recommendation,
performing HH before surgical procedures with 2-6
min of hand washing with antiseptic soap or 20-30
sec of hand rubbing with alcohol-based agent is
appropriate.”” Based on this recommendation, only
35% (49/139) of the PGs had appropriate HH before
surgical procedures, Table 6 However, the number of
S-PGs and NS-PGs (39.7% and 31%, respectively) who

Table 5 Hand hygiene agents used in dental procedure.

-

performed appropriate HH was not significantly
different (p=0.069).

Reasons for non-compliance with HH The
most common reason for noncompliance with HH
lack of knowledge (56.3%),

insufficient scientific data on the advantage of HH

was followed by

(26.1%), and the belief that using gloves replaced the
need for HH (18.8%).

Antiseptic soap
Non-antimicrobial soap
Alcohol hand rub

Tap water

Before
Surgical procedure

(total 139 PGs) S
Antiseptic soap

Non-antimicrobial soap
Alcohol hand rub
Tap water

After

Antiseptic soap
Non-antimicrobial soap
Alcohol hand rub

Tap water

Antiseptic soap
Non-antimicrobial soap
Alcohol hand rub

Tap water

) Before
Non-surgical

procedure
(total 173 PGs)

After

S-PG (total 68) NS-PG (total 71)

64 (94.1) 54 (76.1)
3(4.4) 15(21.1)
1(1.5) 0(0)

0(0) 2(2.8)

59 (86.8) 50 (70.4)
5(7.4) 13(18.3)
1(1.5) 0(0)
3(4.9) 8(11.3)

S-PG (total 65) NS-PG (total 108)

41 (63.1) 48 (44.9)

16 (24.6) 37 (34.6)
2(3.1) 2(1.9)
6(9.2) 20 (18.7)

42 (64.6) 36 (33.3)

17 (26.2) 45 (41.7)
1(1.5) 1(0.9)
5(1.7) 26 (24.1)

HH = hand hygiene, S-PG = surgical-based clinical practice curriculum postgraduate dental student, NS-PG = non-surgical-based

clinical practice curriculum postgraduate dental student

?A NS-PG who claimed of never washing hands before performing non-surgical procedure was excluded.

Table 6 Agent and time used for hand hygiene before performing surgical procedure.

Number of S-PG
(%), total 68

Antiseptic soap
Non-antiseptic soap
Alcohol hand rub
Tap water

Number of NS-PG
(%), total 71

Antiseptic soap
Non-antiseptic soap
Alcohol hand rub
Tap water

38 (55.9) 26 (38.2) 0(0)
3(4.9) 0(0) 0(0)
1(1.5) 0(0) 0(0)

0(0) 0(0) 0(0)
32(45.1) 22 (31.0) 0(0)
12 (16.9) 2(2.8) 1(1.4)

0(0) 0(0) 0(0)

2(2.8) 0(0) 0(0)

HH = hand hysgiene, S-PG = surgical-based clinical practice curriculum postgraduate dental student, NS-PG = non-surgical-based
clinical practice curriculum postgraduate dental student
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Discussion

This study investigated PGs’ HH-related
knowledge, attitudes, and self-reported practice and
compared them between surgical-based and non-
surgical-based clinical curricula. Despite the higher
percentage of S-PGs self-reported to know the 6 HH
steps according to the 2009 WHO guidelines than the
NS-PGs, the HH knowledge scores were quite low with
no difference between the groups. Some of S-PGs and
NS-PGs did not know the recommendations “five
moments for HH” according to the 2009 WHO. The
least known moment for HH was after touching the
patient’s surroundings. Similar results were found in
the studies of Walaszek. Moreover, the HH compliance
according to the 2009 WHO guidelines in medical
students, intern, and physicians was insufficient. The
lowest HH compliance was 1% after touching patient’s
surroundings.19 Similar to our study, HCWs knew and
performed HH more frequently after touching a
patient and after body fluid exposure risk than before

touching a patient.”**

These findings suggested the
need of emphasis of proper HH. Moreover, the
knowledge scores of the recently HH-trained PGs and
those who did not were quite low and were not
different among groups. Accordingly, one-third of the
general practice dentists in the New York State and
nursing and medical students in Rome had limited

23,24 . . . .
“"An interview in medical students

knowledge of HH.
reported of despite the familiarity with HH, their
knowledge was ‘very vague’. Some students had
attended an infection control lecture and did not think
the lecture was not effectively delivering the message
around HH. All students thought that HH teaching in
the medical school was inadequate.”

Most of the PGs in this study had positive
attitudes toward HH. More than 85% of participants
agreed and strongly agreed that HH prevents micro-

organism transmission. Similarly, more than 90% of

general practice dentists agreed and strongly agreed

that HH prevents infection spread.”” However, despite
the fact that more than 90% of participants agreed
that performing HH before surgical procedures
prevents SSI, the lower percentage of the S-PGs than
the NS-PGs who strongly agreed is hard to explain and
needs further investigation. The possible explanation
of more NS-PGs than S-PGs perceiving that their
faculty and colleagues were not role models for
appropriate HH might be that proper HH was not
emphasized in the non-surgical clinical training.

The self-reported HH practice of the PGs in
this study were not consistent with their attitudes.
According to the 2009 WHO guidelines, only one-third
of them had an appropriate HH before surgical
procedures. Although a higher percentage of the S-
PGs complied with the HH practice compared with the
NS-PGs, less than half of them always cleaned their
hands before surgical and non-surgical procedures.
Similar results were found in the studies of Yaembut
et al."* and de Amorim-Finzi et al.”® Regarding to the
that good HH

82527 this finding

reports from previous studies
knowledge led to good HH behaviors,
might be due to insufficient HH knowledge as
reported by the respondents. Moreover, the other
reasons for HH non-compliance reported by our
respondents were not recognizing the advantages of
HH and the inaccurate perception that using gloves
replaced the need for HH. These findings highlighted
that knowledge is a key for appropriate HH practice.
Feedback from medical students suggested that HH
teaching activities should be compulsory and repeated
at every stage of their curricula.” Proper HH can be
emphasized in e-learing, posters, self-learning module,
practical demonstration, feedback from assessment,
information campaigns or combination multimodal
strategy to sustain the HH knowledge.™ 2

Although WHO and the Centers for Disease

Control and Prevention state that alcohol-based hand
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rub requires less time and equipment (such as a
washing sink and clean towels), provides a longer anti-
microorganism effect, and increase HH compliance,”
15 213031 yery few PGs used an alcohol-based hand
rub. Similar to the studies of Myers et al. > and de
Amorim-Finzi et al.,”® the most commonly used agent
HH was antiseptic soap for both surgical and non-
surgical procedures. This finding may be due to the
availability and accessibility of a sink and antiseptic
soap in almost all dental units.

This study surveyed the HH in PGs because it
might reflect what they will perform in their future
clinical practice. The appropriate attitudes and
knowledge of HH should be cultivated at the
beginning of their training and should be periodically
re-emphasized to assure treatment quality and safety
of the patients, healthcare personnel, and the
environment. When young dentists develop the
correct mindset, they can retain the appropriate
practice and be good role models for the next
generation.

The limitation of this study was the unequal
sampling distribution in both groups of PGs that was
due to the limited number of students in each
specialty program. The participants were from a single
academic center; however, this center is the largest
and provides the most variety of postgraduate dental
programs and numbers in Thailand. Therefore, the
results of this study could represent the data of PGs
in Thailand. Moreover, because we could not inspect
the real practice of the respondents’ HH, the results
of this study were based the respondent’s self-
reporting. Many studies found that the self-reported
guestionnaire produced overreporting and inflation of
HH compliance compared to the observation of

actual behavior by socially desirable responding

32-34
effect.

However, our study did not collect personal
identifiable information from a respondents so any
potential of socially desirable responding effect might

be minimize in this study. Moreover, there might be

some nonresponse bias from the low response rate
which may be due to a lack of incentive.

Regarding the questionnaire used in this study,
the 5-scale Likert rating resulted in a gray zone in which
we could not clearly distinguish “strongly agree” from
“agree” or “strongly disagree” from “disagree”; also,
neutral could not provide informative data. The 2-point
scales (agree or disagree) might be more suitable for
this kind of study.

Conclusion
PGs had positive attitudes toward HH;
however, they had limited knowledge and

inappropriate  self-reported HH practice. Although
surgical-based clinical training affected some HH-related
attitudes, it did not impact knowledge and self-reported
practice. The findings from our study suggest the need
for an effective HH education program in order to
increase the understanding of HH, promote HH

compliance, and strengthen good HH habits.
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Prevalence of Sodium Lauryl Sulfate
Allergy and Association of Patch Testing of
Sodium Lauryl Sulfate Allergy and Self-
Reported Recurrent Aphthous Stomatitis in
Thai Healthy Volunteers

Saepoo J* Pangsomboon K* Thammasukitar A** Pakdeetewamitm P** Amornsirinukroh S** Chitvarodom T**

Abstract

The objectives of this study were to determine the prevalence of sodium lauryl sulfate (SLS) allergy in Thai healthy volunteers
and investigate the association between SLS allergy and self-reported recurrent aphthous stomatitis (RAS) history. This study collected data
from 71 Thai healthy participants at the Faculty of Dentistry, Prince of Songkla University. Eligible participants received 0.5% SLS and
distilled water (negative control) patch testing on the forearm for 48 hours. Twenty-four hours after removal of the patch testing, participants
were recalled for a test interpretation. In addition, participants were also requested to respond to the baseline characteristics and related
history of RAS, including the presence of RAS and the number, size, duration, frequency, location, prodromal symptoms, family history, and
stress related to RAS. Descriptive statistics described baseline characteristics, characteristics of RAS, SLS allergy interpretation, and
prevalence of SLS allergy among Thai healthy subjects. Fisher’s exact test was used to determine the association between SLS allergy and
RAS history. The results showed that the prevalence of SLS allergy was 81.82% in Thai healthy subjects. The subjects with a history of RAS
were mainly female, usually presenting one RAS ulcer with < 5 mm size of ulcer located on non-keratinized mucosa, of less than one week
in duration, occurring over three times per year, presenting prodromal symptoms, and being related to family history. All subjects with a
history of RAS were 100% positive for SLS allergy; in contrast, subjects without a history of RAS were 67.74% positive for SLS. A significant
association was found between SLS allergy and self-reported RAS history (p=0.003). However, no significant association between the scoring
level of SLS allersic reactions and self-reported RAS history was found. In conclusion, SLS allergy is associated with self-reported RAS
events. Therefore, SLS allergy should be considered as one factor in patients with a history of RAS.
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Introduction

Recurrent aphthous stomatitis (RAS) is one of
the most common oral diseases, characterized by
recurrent, solitary, or multiple ovoid-shaped ulcers of
yellowish color surrounded by a red halo. " A wide
range of RAS prevalence depends on populations,
which have been reported to be approximately 20-
60% |orevalent.3 The etiology of RAS is still unclear.
that type IV
hypersensitivity played a role in RAS by increasing the
number of cytotoxic CD8 T-lymphocytes and cytokines.

Several studies demonstrated

Furthermore, this type of hypersensitivity can also be
demonstrated via skin patch testing.*®

Many other factors are considered to be
related to the disease, such as tobacco, hormonal
changes, trauma, drug inducement, systemic diseases,
stress, etc. Sodium lauryl sulfate (SLS) is one of the
agents that has been investigated and proposed to be
etiopathogenesis and affect the severity of RAS.'
Previous studies showed that SLS affected oral

mucosa, which led to susceptibility to RAS."' The

* Department of Oral Diagnostic Sciences, Faculty of Dentistry, Prince of Songkla University, Songkhla.
** Undergraduate Student, Faculty of Dentistry, Prince of Songkla University, Songkhla.
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prevalence of SLS allergy in general populations was
about 41.8 %." SLS can also be found in daily life,
especially in toothpaste which contains 0.5-2.0% of
SLS. Therefore, RAS patients with SLS allergy may
have the chance of being exposed to SLS substances.
Moreover, SLS-containing toothpaste prolonged the
duration and affected the healing process of RAS
patients.” Several studies investigated the effect of
SLS-free toothpaste, revealing that it decreased the
number of lesions, size, duration, pain level, and
increased episodes of ulcerations in RAS patients.g’ 10
On the other hand, there is evidence suggesting that
some of the RAS parameters, as mentioned above,
did not show a significant difference between SLS and

non-SLS toothpaste.”™"

Therefore, different findings in
some previous studies have led to the role of SLS-
related RAS occurrence.

Therefore, this study aimed to determine the
prevalence of SLS allergy in Thai healthy volunteers
and to investigate the association between SLS allergy

and self-reported RAS history.

Materials and methods

Study design and Ethics approval

A clinical trial study aimed to determine the
prevalence of SLS allergy in Thai healthy individuals.
Moreover, we also determined the association of SLS
allergy in participants with and without a history of
recurrent aphthous stomatitis by using a questionnaire.
This study was granted ethical approval by the Human
Research Ethics Committee (HREC) of the Faculty of
Dentistry, Prince of Songkla University (EC6311-037). All
participants were informed of the information of this
study and signed a consent form.

Sample size calculation and eligible criteria

A previous study showed the prevalence of
RAS patients to be approximately around 46.7% of the
population.12 Sample size was calculated using the
infinite population proportion formula (O = 0.1 and d
= 0.1). The total number of participants was seventy-

one, with a 5% drop-out rate. Thai healthy individuals

were recruited for the study whose eligibility criteria
included individuals between 18- 40 vyears old,
without pregnancy, and without systemic diseases
related to RAS such as Human immunodeficiency
virus (HIV), Bechet’ s syndrome, Crohn’ s disease, and
celiac disease. Then we excluded participants who
could not read and understand Thai, had mental
health illnesses or had a history of severe allergic
reactions to SLS.

Data collection

Eligible participants were recruited at the
Faculty of Dentistry, Prince of Songkla University by
convenient sampling. Participants were requested to
respond to a questionnaire about the baseline
characteristics and history of related RAS, which
included the RAS’s number, size, duration, frequency,
location of ulcers, prodromal symptoms, related
family history, and stress related to RAS for their life-
time of RAS events.
SLS

performed on seventy-one Thai healthy subjects as

Afterwards, an allergy test was
per the previous study.” According to the test result’s
concordance of the back and the forearm®, the
forearm was chosen as a convenient site for patch
placement. Then we applied 70% ethyl alcohol on
the selected participant’s forearm (2 inches from the
cubital fossa) and two chambers of Fin Chamber® on
Scanpore tape® (Epitest, Tuusula, Finland), which
contained 20 pL of 0.5% SLS and 20 plL of distilled
water for the negative control. After that, we also
placed a water-resistance film (Tegaderm®) to prevent
fall-off of the Fin Chamber®.

maintained on the participant’s forearm for 48 hours,

Patch testing was

then removed, and 24 hours™ later, it was assessed
to see if it was an SLS allergy. We used the scoring
system to interpret allergic tests as in the previous
study’ (Table 1). One interpreter, chosen from all the
investigators, was also blind to the substance used
and the participant’ s group when interpreting the
the

interpreter was standardized by an oral medicine

participants’  skin reactions.  Furthermore,

specialist with a Kappa coefficient of 0.83.
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Table 1 Scoring system for SLS-allergy interpretation. 7

Score Skin manifestation
0 No reaction
1+ Weak, spotty or diffuse erythema/scaling
2+ Weak, good visible erythema/scaling
3+ Moderate erythema
4+ Strong erythema and/or minute epidermal
defect
5+ Very strong erythema with epidermal defect

Statistical analysis

Data were described as the baseline
characteristics of all participants and the prevalence
of SLS allergy in all Thai healthy subjects. In addition,
the prevalence and association of SLS allergy in Thai
healthy subjects with RAS and without RAS history
were also determined by descriptive statistics and the
Chi-square or Fisher’s exact test, respectively (Q=0.05).
We also compared the number, size, duration, and
frequency of RAS between SLS allergy and non-SLS
allergy in subjects who reported a history of RAS by

the Chi-square or Fisher’s exact test (0=0.05).

Khon Kaen Dent J ® Volume 26 ¢ Number 2 ¢ May — August 2023

Results

Of 71 Thai healthy subjects, 55 subjects came
back to interpret the SLS allergy patching test. The
dropout rate was 22.54%. The baseline characteristics
of Thai healthy subjects were mainly female (61.82%).
The mean age was 22.82+1.44 years old. There were
no significant differences in age and sex between
subjects with and without a history of RAS, as shown
in Table 2.

Of the 55 Thai healthy the
prevalence of SLS allergy among Thai healthy subjects

subjects,

was 81.82%. Moreover, 24 subjects reported a history
of RAS (43.64%) via a self-reported questionnaire, and
all of them were allergic to SLS (100%). Among the 31
subjects who did not report a history of RAS, 10
subjects (32.26% ) were non-SLS allergic, and 21
subjects (67.74%) were SLS allergic. Considering the
association between SLS allergy and self-reported RAS
history, the results showed that subjects with SLS
allergy were significantly associated with a history of
RAS by Fisher’ s exact test (p=0.003). In addition, the
group of subjects who were positive from patch testing
showed no statistically significant difference in scoring
or severity reaction between subjects with and without
a history of RAS (Table 2).

Table 2 Baseline characteristics and SLS allergy among Thai healthy subjects

Variables Thai Healthy Subjects p-value
With RAS history (N =24) Without RAS history (N=31)
. Age (years, mean + S.D.) 2317 + 1.13 22.63 + 1.65 0.183*
2. Sex 1.00
Female 15 (62.50%) 19 (61.29%)
Male 9 (37.50%) 12 (38.71%)
3. SLS-allergy 0.003**
No 0 (0.00%) 10 (32.26%)
Yes 24 (100.00%) 21 (67.74%)
4. SLS-allergy scoring
0 0 (0.00%) 10 (32.26%)
1+ 17 (70.83%) 13 (41.94%) 0.329 *
2+ 4 (16.67%) 7 (22.58%)

3+ 3 (12.50%)
* independent t-test, O = 0.05

**fisher’s exact test, Ol = 0.05

1 (3.23%)

*comparing between only subjects with and without a history of RAS who were positive on patch testing (1+ to 3+ score) via Fisher’s

exact test, Ol = 0.05
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Due to the fact that there were no subjects
with a history of RAS who showed an SLS-allergy score
of 0, we cannot compare the association of the
number, size, duration, frequency, and prodromal
symptoms of RAS between RAS subjects who were
positive and negative for patch testing. Descriptive
data in subjects with a history of RAS are shown in
Table 3. In subjects with a history of RAS, RAS was
usually found to occur in one ulcer, < 5 millimeters
in size, persisting less than one week, and recurring
more than three times per year. Most subjects with a
history of RAS reported no stress related to RAS
events and had a family history of RAS (Table 3).

Table 3 Self-reported history of RAS among subjects

Subjects with a history
Related hist f RAS

e B (e of RAS (N= 24) * n (%)
1. Numbers of ulcers
18 (75.00%)

6 (25.00%)

1 ulcer

> 2 ulcers
2. Size of ulcers
23 (95.83%)
1 (4.17%)

< 5 millimeters
> 5 millimeters
3. Duration
16 (66.67%)
8 (33.33%)

< 1 week
> 1 week
4.  Frequency
6 (25.00%)
8 (33.33%)
10 (41.67%)

1 time per year

2 times per years

> 3 times per year
5. Location

Labial mucosa 9 (37.50%)
Tongue 3 (12.50%)
Buccal mucosa 2 (8.33%)
Gingiva 2 (8.33%)
More than 1 site 8 (33.34%)

6. Prodromal symptoms

8 (33.33%)
12 (50.00%)
4 (16.67%)

No symptoms

Burning sensation

Tingling sensation
7.  Stress related RAS

No 19 (79.17%)

Yes 5 (20.83%)
8.  Family history of RAS

No 5 (20.83%)

Yes 19 (79.17%)

*All subjects were positive for the SLS allergy test.

Discussion

Of the 71 Thai healthy subjects, 16 subjects
dropped out of this study. The interpretation of patch
testing could not be made in these subjects due to a
loss of adhesion of the Fin Chamber® and because
patients felt itchy and scratched the area of SLS-patch
testing. The finalized self-reported RAS sample size
was 24 participants, along with 31 participants with no
RAS history. According to Table 3, most of the subjects
with a history of RAS responded to the questionnaire
that the characteristics of RAS experiences included
that they usually had one ulcer with <5 mm size
located on the labial mucosa, presenting prodromal
symptoms and relating to their family history. All
these characteristics correlated with the previous
studies, which demonstrated clinical manifestation
and related history of RAS."*"

For this study’ s main points, we found a
prevalence of SLS allergy of about 81.82% in Thai
healthy subjects. The prevalence of an SLS allergy
was much higher than in previous studies which were
conducted in large German populations showing a
prevalence of SLS allergy between 22.53% (0.25%
SLS), ** 35.40% (0.5% SLS),"”” and 41.8% (0.5% SLS)."

Furthermore, we found that self-reported RAS
participants were associated significantly with SLS
allergy, as all participants were positive for patch
testing. Meanwhile, subjects without RAS history were
also found to be 67.74% positive for an SLS allergy
test. For the severity of allergic reactions, there was
no significant association of the level of allergic
reaction between self- reported RAS history and
subjects without RAS history. The score of 1+, 2+, and
3+ reactions showed a tendency related to previous

7,16
Moreover, 4+ and 5+ scores were not

studies.
found in this study, which was also in concordance
with previous studies. The previous studies found
only 0.1-0.2% in 4+ and 0-0.1% in 5+ scores,

respectively.”*®
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However, the SLS allergy in this present study
should be taken into consideration for the above
observation. The 1+ score reaction could be due to
skin irritability (a false positive reaction) or a genuine
allergic reaction, as a previous study demonstrated
that the risk of positive reactions caused by skin
irritation was as high as 22%."" In the present studly,
the majority of reactions in Thai healthy participants
(30 out of 55 participants; 54.55%) was a 1+ score,
indicating weak, spotty, or diffuse erythema. Therefore,
according to the aforementioned evidence, this study
may reveal that the true prevalence of SLS allergy
among Thai healthy subjects could be in a range
between 27.27% (only 2+ to 3+ scores in 15 out of 55
participants) and 81.82% (1+ to 3+ scores in 45 out of
55 participants). Within this range, the prevalence was
in accordance with previous reports on general
populations. As aforementioned, the 100% positive
SLS allergy in the reported-RAS result revealed that
there was no significant difference of SLS allergy
between subjects with and without RAS history by
considering the 1+ score as a chance of being a false
positive (Table 4). The prevalence of SLS allergy in
subjects with a history of RAS may range between
29.17% - 100%.

Table 4 The association of SLS-allergy and self-reported RAS
history which a 1+ score was considered as a false
positive result.

Thai healthy subjects

Variables  With RAS History ~ Without RAS .
. value*
(N =24) History (N=31)
Patching test of SLS-allergy 0.509

Negative 17 (70.83%) 23 (74.19%)
result ?
Positive 7 (29.17%) 8 (25.81%)
result °

* Fisher’s exact test, O = 0.05

@ A negative result is determined by the interpretation of a
patching test score of 0 and 1+, because a 1+ score could be
determined either as irritation (a false positive) or a true allergy.
b A positive result is determined by the interpretation of a
patching test score of 2+ and 3+.

Additionally, other false positive reactions
should also be considered. Other possible causes
include increased substance concentration, impure or

test test
18

contaminated preparation, excessive
preparation use, adhesive tape reactivity, etc.
However, we used distilled water covered with the
same water-resistance film as the negative control,
therefore, we can rule out an adhesive reaction that
could result in a false positive reaction. Furthermore,
the concentration of the SLS substance and the
location of the patch placement may influence a
favorable allergic result. Previous studies were usually
designed to determine SLS allergy by placing patch-
testing on the participants’ backs'*'® One study
mentioned that the forearm was more susceptible
than the back. > However, a study found that
performing a forearm test did not differ from results
on one’s back with an appropriate interpretation time
(72 hours). Additionally, one study compared the
results from the thigh and the forearm. The result
showed that a positive patch testing was more likely
obtained from the forearm, because the thicker
keratinization of the thigh was greater than the
forearm, which led to decrease patch testing
positivi’ty.19 Thus, the arm can be the appropriate site
for patch testing in terms of the test result’ s
concordance with the back and thickness of
keratinization.

As the discussion above, a possible explanation
for a false positive reaction in this study could be the
concentration of SLS. Various concentrations of SLS
allergy tests were used in previous studies such as 0.25%
SLS or 0.5% SLS. One previous study recommended
using 0.1% SLS as being an appropriate concentration
that could decrease risk of irritation in an atopic
dermatitis test. " Therefore, using 0.1% SLS patch
testing in Thai population may appropriate and could

decrease risk of false positive in skin reactions.
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According to the aforementioned limitations,
further studies should be conducted to determine the
appropriate substance concentration, such as varying
the concentrations of SLS to 0.1%, 0.25% and 0.5%
and comparing the test results. In addition, the test
should be repeated to determine whether skin
irritation or SLS allergy occurs, as these two reactions
share a common mechanism and similar skin
manifestations. Moreover, clinical examination and
laboratory investigations were not retrieved. From the
subjects with a history of RAS who reported and
enrolled in the study, it cannot be ruled out that
there were other similar ulcerative lesions or possible
causes of RAS such as herpetic ulceration, traumatic
ulcers, nutritional deficiencies etc. Therefore, a further
study should perform an oral examination to
ascertain the presence of RAS to eliminate recall bias
and exclude other similar ulcerative lesions as well as
controlling the possible causes of RAS such as stress,
familial history, and nutritional deficiencies in order to
determine the actual relationship between SLS
allergy and RAS. An appropriate proper sample size is
also required as well.

In regard to the strengths of the present study,
the results demonstrated the prevalence of SLS allergy
in both healthy volunteers and subjects with a history
of RAS, regardless of the area of improvements to any
further study as mentioned above. Furthermore, in this
case 1+ scores were determined as a true allergy. This
result also showed a positive association of SLS
allergy with subjects with a history of RAS. As in
previous studies, while SLS may not directly cause
RAS lesions, earlier research has suggested that it may
enhance the vulnerability of oral mucosa susceptible
to RAS," as well as the number, episode, pain, and

810 Therefore, if

healing process of RAS lesions.
clinicians exclude other possible causes of RAS, an
SLS allergy may also be considered to identify
patients who will benefit from non-SLS containing
toothpaste for SLS-allergy RAS patients in clinical

management.

Conclusion

According to this study, there was a high
prevalence of SLS allergy in Thai healthy individuals.
Furthermore, subjects with a history of RAS were all
positive to SLS allergy test, and there was a significant
association between subjects with RAS history and

SLS allergy.
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Categorization of the storage media according to their osmolarity, pH, efficacy and ease of access
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7.0 e

75 LeiaIn ++

6.3 LeiaIn ++
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Figure 1
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Intraoral views and periapical films of avulsed teeth 11, 21: immediately after replantation until follow up the treatment
for 1 year and 10 months of the patient no.1. (A) Intraoral views; immediately after replantation, (B) Intraoral views;
follow up the treatment for 3 months, (C) Periapical films; immediately after replantation, (D) Periapical films; follow
up the treatment for 2 weeks, (E) Periapical films; follow up the treatment for 7 weeks, (F) Periapical films; follow up
the treatment for 3 months, (G) Intraoral views; follow up the treatment for 10 months, (H) Intraoral views; follow up
the treatment for 1 year 6 months, (1) Periapical films; follow up the treatment for 5 months, (J) Periapical films; follow
up the treatment for 7 months, (K) Periapical films; follow up the treatment for 10 months, (L) Periapical films; follow
up the treatment for 1 year 6 months.
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Figure 2
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Intraoral views and periapical films of avulsed teeth 11: immediately after replantation until follow up the treatment
for 1 year of the patient no.2. (A) Intraoral views; immediately after replantation, (B) Intraoral views; follow up the
treatment for 5 weeks, (C) Intraoral views; follow up the treatment for 3 months, (D) Periapical films; immediately after
replantation, (E) Periapical films; follow up the treatment for 5 weeks, (F) Periapical films; follow up the treatment for
3 months, (G) Intraoral views; follow up the treatment for 5 months, (H) Intracral views; follow up the treatment for 6
months, (I) Intraoral views; follow up the treatment for 1 year, (J) Periapical films; follow up the treatment for 5 months,
(K) Periapical films; follow up the treatment for 6 months, (L) Periapical films; follow up the treatment for 1 year.
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Treatment of Avulsed Tooth with
Prolonged Extraoral Dry Time: Cases Report

BoonKoy N* Arayatrakoollikit U** Pidanuwat B*** Limmonthol S****

Abstract

The factors that affect the successful treatment of tooth avulsion are type of storage media, extraoral dry time,
amount of periodontal lisgament damaged and stage of root development. Extraoral dry time is an important factor which
influence the vitality of periodontal cells, prolonged extraoral dry time caused more periodontal cell damaged. In this
report, two cases of avulsed teeth with prolonged extraoral dry time more than 60 minutes were treated with dissimilar
ages, protocols before replantation and revealed with different results. The first patient, a 10-year-old boy had tooth
no. 11,21 avulsion with 4 hours of extraoral dry time prior 6 hours immersed in plain milk, the teeth were replanted after
soaking with normal saline only. The result showed the replanted tooth no. 11 was Imillimeter infra- occlusion and both
replanted teeth had external root resorption. The second patient, 22-year-old female had tooth no. 11 avulsion with
overall 14 hours extraoral dry time. The avulsed tooth was immersed with 2% sodium fluoride solution 20 minutes before
replantation. The result showed the replanted tooth healed normally with no ankylosis and root resorption. This report
also included the discussion of management in two cases and the review of tooth avulsion treatment.

Keywords: Avulsed tooth/ Prolonged extraoral dry time/ Replantation
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MINnsaulanysIniu (Periradicular surgery)
Jumadennilslumssnniufiinanudumaiainnig
Shunaesnilundausnuazlinevauemdeldaiunse
wilulddenissnwinasssnilugn (Non-surgical root
canal retreatment) Tnafild1nauenanas N1TaATIUIU
L%yamaiuﬂaaaimﬂuimmiﬁﬁmLﬁal,?ial,mswa%’uﬁau
Uanesnilu (Periradicular curettage) n1sfindatesinilu
(Apicoectomy) wazdlasiuladliiAnnishndeslnanis
qm&?au'ﬂmawﬁﬂﬂu (Retrograde filling)" Wieadns
anazimunzausenisinlfiAanisauvaniniieide
(Tissue regeneration) 1ag Lin WagAs” WUINISHIARA
soulanesniluaglinadniafinlunissnwseslsasou
Uangsniluiifinszgndousousiadau (Four-walled
bony defect) Inganunsainlminn1sAUENINUDILARDU
snilu WBuBaUsiiuduaznszgnsouvatesiniluldedig
auysel egalsinunisidnseuuatesiniludaasl
nadsavesnsmeiinmaldeinluseslsaunsUssian’
un seelspsoulaemnilufidvuinive) (Laree periapical
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lesion) seelsAseuvaneniluiifinsviaevesnszgnass
AIUIUNEY amumﬂuim (Through-and-through perlaplcaL
lesion) Way ﬁasﬂ,smauﬂmaifmﬁummsammaﬂsvmmm
Uinadunsganluauiialanesinitu (Apicomarginal defect)
FanssuU3udiiieduanin (Regenerative
periodontal surgery) Wudasnssuuseianudsiidand
unumilunssnulsausrudduuile (Corrective phase)
Tnefinguszasdiiiofiun1sdnuiudlunsdiiseslsnys
fuddiamsuussuaglinevausdonis¥nuiluduiy
(Initial phase) Tnewuthannsariliinmsauanmieife
Uviudlusumisifiansinsvesnsegnuunalglld® de
WiRRaRINg 193l Ns I WIAATeIN SV Aaun SRS TLA
Wietmiliidedefuann (Guided Tissue Regeneration;
GTR wnldsmfunsidasevuassnilufieifisay
a‘hL%W@qmﬁmmmuamgﬁzﬁmamfat,?jaiauﬂmaﬁ'mﬁu
waziletaaisdinsmeaialisate
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fuenaifiesnnainszifsuisidonagnisdaidonngy
Fregrefiflarumainuane sejuunaauUsiteisd
TguszasAliiesausiundngiuniesivinisidnuid
nadgaveinsyhfasnssuditusiedninlfide dedu
annsiununsiinaseuUanesiniluluseslsaseulany
sanitusteanuUsian LLﬁzWUVI’J‘LA’J‘i‘imﬂﬁMLﬁ@ﬂEULﬂu
ks biviuaLnngaiunsatnunlgusenoun1snasan
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UsunvesUaesialy
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v‘*’i’aEJﬂiiuﬂ%ﬁuﬁﬁa%ﬂﬁﬂﬁﬂaL?Jaﬁuaﬂwwgﬂ
vharldafausnlunudituninelay Nyman wazaus’
ieurluseslsaludunszgnithilu (Infrabony defect)
Wi9A1u3n15791051n9lu (Furcation defect) Tned
fanUszasditomdenilmfnmaniamaunmeaioibo
Uudluiluiifinsgyidoe oz uiudluann ananudn
vessesUTiudlieglussiuiiannsansaninld wazan
auAnluLIR LAz YYEIRL3NS RS ISINTL
Haonssuusvudiitedninldidededuanin
anussuunauUssnnvesiageentaidu 3 Ussanlaun
1. nsvidasnssuUsiudiadninlsdade
Auanwlaenisldioru (Barrier membrane) n1sdn
ﬁﬂﬁﬁaL?J@ﬁ%ﬂﬂ/\li%ﬂﬁﬂ%@i@%uﬁ]umaﬁwﬁaﬁgﬂ
dranlglunisunleseslsausiiusoniau lngendendnnis
figniiniauslag Melcher uagams'® Ao “iBafuazsi
wihfidesfunisindouildunveamadidefemionuas
L*’f‘:aL?JaL%aﬁuuaxmamwsdamaﬁa&jé’mw (Clot
stabilization) ileduasuliAnnsiasayidunvesad
nBulnUiTusdelanuaiunsolunismienildiie
nsAuan L eldoUsviug ” Mé’ﬂmiﬁgﬂﬁwmﬂ%w
saufunsindaseuvanesinituafausnlae Dahlin uas
aauzlul 1988 Tnoiiinguszasifioifinlonianisiasy
veuileidousriudidnunnigluseslsa®
Botufiildlunudasnssuusiudaunsauds
sontallu 2 Ussanaunuaudfisiunisazatadives
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11 oruviialiiaanes (Non-resorbable
barrier membrane) Wuderuiidianudfuldfuidede
Tusname Sanuasnsalumstudsldlimaddodoudon
waniodoismiusiyivinwesndouiidanluus e
FoensldiAnnisAuaninveaiietdousiud (Cell
exclusion) ﬁmmuﬁquLLsnﬁﬂﬁmmmmgﬂL.Law‘i’mﬁwﬁ
Hulasesna (Scaffold) Aialg egdlsfinny Wosaniody
siindililanunsaaanedald vlvsndudoninsindani
aouiislondoruoen uenaniidoruriniddnuuds
(Rigid) vilvinasTlaluuulufuuinasesisaildenn v
Tonafiazianisieiwedwndonlutosuinuaziiiy
audssianishniteldunnnin segheweaderuyiad
gun Werulmdloy (Titanium membrane) Weruond
wiug-lndiansiviglelsiefidunsedniitevd (Expanded
polytetrafluoroethylene: E-PTFE) Hudu

12 Beduvdnaarofald (Resorbable
barrier membrane) Wafturliniilinaautfnanindety
silalilaanssafe fanudrfuldmedanndiang aunse
gndavaaelanisouluineaaiiiua (Collagenase) Tu
190 WlRllsdudesinmsiinedsiaoafiotonde
fuoon fanuduvilasnsauuudhfuusnaseslsalaa
Fazannnudsdunsweiswodwndounelutesnle
Hoturdaiiviafivinantagsssudlaud ey
Aeaaau (Collagen membrane) wiinfiafaunaindn? iy
Tule-1nd (Bio-Gide®) lule-wius (Bio-Mend®) dilnd (Epi-
Guide®) uazuiafilutanduamest wu Botuinduania
wadn (Polylactic acid) Indlnaladn wedin (Polyslycolic
acid) tHuu

NnsANEINUIN sdnudaed et
aoeUsziananunsaiiliiinnisadreweaieid ausiiug
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ypamsantuneulunisine vildananudsdunisiin
NsWNINgeuBuY wavtiwanaleTeliuadUaeld
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vhanlflunudasnssuivudmstgnguiiivuamnga
iodeliAnnsielydhavesasemsuaznasniden
wasvmihidulaseslieadfidanuanunsalunisadns
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Asiiauanunsaluasiansegn (Osteogenesis) Al
#ieq Lilesannsegnilonsniiwadiisinnuaunsalunis
a¥1ansEan (Bone-forming cells) 38 2) Tanuanatends
fauarunsalunismiloniliiinnisaiienszgn
(Osteoinduction) sivunsnszdulagluanadiegluianian
et wu TuunesTrkaunfnlusiu (Bone morphogenic
proteins (BMPs)) #aznszsiilifleadsuindiaunelesea
(Mesenchymal stern cells) Tneseunasuuuadluifuead
Afanuansolunisaiienszgnuazaiiensegnlald
w30 3) Yaqugnaevimiidulassandu (Scaffold) 1
wadnszgnsoutuedeuIn Ui naseslsauaryinuig
a31anseanUNU (Osteoconduction) Favndruunaiy
unasTunuazamautRveInsaanszgniina Uiy
Jaugnanenszananunsouusliidu 4 Ussiam laun

2.1 \ladeugndienszgnewmiiu (Autogenous
bone graft 38 Autograft) Lﬂmﬁa@aﬁlﬁmmﬂﬂiz@nmﬂ
sumandsluugnanednsumimilsluyanaiiedtu

22 \dodovgnaienszgneniug (Allogenic
bone graft 38 Allograft) LfJuLﬁEJL?jaﬁlﬁmmﬂﬂiz@‘ﬂmm
dsdivinfiegluaoiufidoaiu 1éun nszgnugnaieien
Wugrdarunsvibiuimeldannzududosoenite
(Freezed-dried bone %38 FDBA) uagnszgnugnaieien
Wugvlinrunsazaneveassinneldanizududs 3e
ALanf-Uite (Demineralized freezed-dried bone %3®
DFDBA)

2.3 LﬁaLﬁaﬂqndwaﬂwQﬂ’“ﬁﬁﬁuﬁ (Xenogenic
bone graft #38 Xenograft) LﬁmﬁaL?jaﬁlﬁmmmiz@ﬂ‘uaq
daiFAnanugdu 1 lule-e0a® (Bio-Oss®) Fulu
LﬁaL%UQﬂdwmz@ﬂmﬂ% (Bovine bone matrix) #38
ulo-wud® (Bio-Mend®) Fu.fuidoifougndienszgn
99y (Porcine bone matrix) Dusiu

24 Janugnane (Alloplastlic graft n3e
Alloplast) 1Hutanugnanenszgndaasizi wu J61-las
upaLguuean (Beta-tricalcium phosphate) lansond
911 tnS (Hydroxyapatite) Tulauwaafin meulndan
(Bioactive composite) Tulauanyiv nata (Bioactive

glass) sy

3. nasldansTanindifuszaniainlunis
nszdulfiAantsiuaninveaidaiBauivud 11ness
mmiﬁaﬁmmimﬁa@a (Tissue engineering) wiea3a
odonaunuviedeuuruieideUsviudfilauuingu
vsogaydely wenanavdesendunisiiogronvadsiu
Alafivasviosguiiusoslsauda Sndadeiil
ANudAyAe arsiluananselninunawmes (Growth
factor) GaagvimihiinszfuliiAanmaiiuduiuveasad
waswaunwadduindaluduvadidedefidoinsle?
Tngunduds Sruruveawadduiiniindesyiinlsl
\inswedensanilodefimnyan daduludagiu Jad
nsAnfuLavLLnAnveEsTaIn Ll R UL B4
aw%amwﬁgmﬁmﬂ%’lﬁud LNAYILANSINAIAUI NI BLNE
mansaluusuy (Platelet Rich Plasma; PRP or Platelet
Rich Fibrin; PRF) @sila1nuanunsalunisvandaeslngm
uwrALmes LU tnanianalsiinsnunaimes (Platelet-
derived growth factor; PDGF) lWllusuananlnsnuva
1ma$ (Fibroblast growth factor-2; FGF-2) Feavaaelunis
nszAuNsuUsLazsyiulnvesgadLasinliAnns
af1auagn1sUTuusiarensegnivg (Bone remodeling)
wazdunuawn3nglusiu (Enamel Matrix Protein) 34
auansatunswdsiliiinnisaddmiveandeu
sinfturinliigas (Acellular cementum) anunsanseeu
AansEainizveeadauniinveseadnszgnuuly
voslusAunarduaSuliinnisasansegnle 2
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éﬁaﬁméalﬁiﬂa (Fibrous connective tissue) Fedmu
nsmedtlsianysal (Incomplete healing) % dufudsl#s
FaulavunAnvesnsidaenssuuivudiiedniila
Woreduanmdnanldlunisnusiufunsuidnsey
Uangsniludfieifiudnsinismenesseslsauazyiiliin
MsETIER (5197 1)

= o @ "o = oA A 1w o o aw ¢d o ogud A a Sa
15197 1 waduiavesnisidaseulatennituiissegrafsmseiudunsindasnssuuiviudimedninlnieleAuaniwluseslsand

YUIRg (AUIANINNI 10 Tadluns)
Table 1
periapical lesion (more than ten millimeters)

No. of
patient

No. of
teeth

. Follow-up
Source Intervention

time

Barone N/A N/A 134 4-10 years
LAz
20107
Pecora 1. GTR 20 N/A 3 months
UayANY (e-PTFE 6 months
1995° membrane) 9 months
2. Control 1 year
Tascheiri 1.GTR 41 59 1 year
LayAy (e-PTFE
2007" membrane) +
Bone graft
2. Control

nmsAnwnavesnisldiofurensmeves
soglsasaulanssin nuitluiluiifiseslsaseuvanssini
fvumdnnin 10 fadwns wasiindsnszgndeusoudsy
mslddefunuvaaesilduinlndaes (Guidor, Besenville,
IL) sauiunsEnfnseulanesin J8ns1n15118999508
15A (Rate of healing) a&uiﬁ%aaas 89, 94, uag 97 \ile
Aomnuna 3, 6 1o uaz 19 muasu aldldunneig
nnguaruauinulasnsrifaseuaesniluiiios
pg19AwIng1slitedfy” oy Pecora Lazamy® Anw
navesnsldiferuriinlyiaanssiviin e-PTFE 9aufuns
HdnsauUae 1INl wuan fiszeziiatAnaiung 3, 6
war 9 Wou nquilldibetuiisnsnisanasvessuinses
Tsaseulatssniluinnnitnguaunu uslilednnim
NaN1T¥NEIALIE 12 1ieu wudwﬁuﬁqaaaﬂdumaﬁﬁ

Clinical outcome with periradicular surgery alone or in combination with regenerative periodontal surgery in large

Success rate
Experimental group
(combined with
regenerative

Control group
Outcome -
(Periradicular P-value
measurement

surgery alone)

periodontal surgery)

Healed: N/A >10 mm: 53% N/A
asymptomatic and <10 mm: 80%

PAI no more than 2 P<0.05

2D radiograph 3 months: 45% 3 months: 25% N/A
(Reduction in 6 months: 70% 6 months: 52%
periapical 9 months: 85% 9 months: 78%
radiolucency) 1 year: 90% 1 year: 90%

2D radiograph: 87.5% 81.8% > 0.05
complete healing and

absence of dlinical

signs/symptoms

Sansanaweswnseslsasoulatesnituiiviiudn
Judesar 90 fasinsdnwiluiluiiiseslsaseutans
sinfluiidvuinlvginin 10 fadwns axlinalulumig
Wenfutumsanuneund uiillevhnnsiansandnvas
manmeneseanasdnvaiodefinunienain wuinlu
nquseslsaseutmesnituiidaualngifnsldidertu
FAMIBIENUNTMBRUVANYTAIAnUNTTasslnves
n5¥AN (Bone regeneration) Iummsﬁﬂﬁjumw’jmzwu
Asmevesseslsaidiniuazuresndamuiinismeuuy
wnatdu Tnsiannzegnadddunsdiiseslsavunalvgfis
ANBUEYDINITINA1EYDINTENADIPUIUNE AR UR ¢ TY
Fawdhe MnmaanmsnwianansoagUifinislaide
ﬁy’uﬁ'mﬁ’umishéfmauﬂmsliwnﬁuﬁﬁiaaiiﬂsumm‘lmgaw
Fvdaesliinnstuanmesaidedelddty (Quality of




m IngrasnuUANWNEaIdns unongnasvaunnu *Un 26 ¢ avun 2 ¢ wguniay — ZVH1AU 2566

healing) warnszduliiAnnismieesseslsaldiiadu
(Speed of healing)

sounlul A.A. 2007 Tascheiri hazAtdg’ Lavin
nsAnewavesnslduiuieiuneaanaurialule-lnd
sufuiledeugnaienszgnitswussiadfiuesealsd
Tuneiluuia lule-eea® InewSeuifisuiunquaiuay
Fnulaenisindnseutatesniluiisseafies wuii
fiszoziianfinnuna 1 Y ﬂfcjmﬁﬁmﬁm?iaf?uﬂaaamu
saduileevgnarensegniiuuliuvesdnsinisme
wuvanysaligsnitnguasunuusliunnaeiuegied
TodAgyneadid (P=0.05) lnefideulaedusielily
nautitedn1sfilinuauwanatamisadfluudas
msAnwenainnduTeInguieg1siitosiAuly

Tud 2011 Tsesis™ 1AMIA1TNUNIUITIUATIN
sthaduszuuiarnisiessideduuiisiusu 513
Anyndumeasaluugduuaziinguaiuny (Randomized
controlled trial) fimsinmunadussezna 1 Ynui Tu
nauseslsaseuUaneniluiifivuelngifimsidasnss
Usvudiitedninlvidoldeduaninsudaeiisnsn
ANNESvBIMIMevesseslsasauUateTnituiinnig
naumuANeesitediameada Swanisinunaenndes
Tufunsnumuissansstesradusyuunas Msias Iz
Weofuuaes Deng 1wl 20167 finuin nisldmaila
Faenssudsvumietmihidedofuaninsudeazdae
Wiushnanudievesmamenuuanysaivesseelsavia
ngila Wnelimsnalainmavnevesseslsaseuyaesnily
fifvuelngdnznunsmesuuluuadu fedunis
fsandenldmadaiitaeldinmsauanmiedolngld
LLﬁiuL?Jaﬁu’ui'mﬁ’UﬂﬁUQﬂﬂ'wmsaﬂ PR PRSI L LNk
L‘U?ﬂlEJ‘L!ﬂﬂ’]‘W‘ZJaﬂL%aé(ﬁ’f‘uﬁﬂLﬁ@lUL‘ﬁuL‘(}aéﬁ%Nﬂixﬂﬂ

(Osteoblast) lwaagasaadausinily (Cementoblast) way
wadas e udaUsYiud (Periodontal ligament cells) et
Safldudrsanlonalunsmenvuuraldufiiinainnig
vouuseiladoduloayiiugnsrudidavesnsuie
vasseelsALuUaNYalle”

faudinisAnwranualuunaudasdunns
Aanrunanisinulussozdu uinis@nwsiany adl
szuzaRanuNasgetos 19 §99rnnsAnwives
Rubinstein and Kim filgvnsinmiunanissnuilunad
lasunisshelaenisansnseulalasinily nuiagaeaiy
Tviay (96.8%) fimsmeuuuauysalitszozinan 1 Yuazidle
AamunanisSneseiiesuluszezens (5-7 Yndenis
$nwn) WU 91.5% vesAaTIEnIsIeUUUALYsaIT 1 Y
Sinsfinadsaduin® egrslsfanu Tuaadulng i
msmesuusRaduiva 19 9IAINUNITUIING DT
HansganUilu (Lamina dura) WagHUNITAAYUIAYDY
soelsaunafuiiofszesnainisinnunaiiviugu®
fetu uffasdnismewuuldanysal fanursafinnsant
Annsmevaussiinsenssnwluszezenle

nmsEnwTavIaiina1nandeiu aguldd lu
nsdifiseslsaflvwinlnguinndn 10 fadwns widinis
N1RAsoUUa1esINuiB e 19 R8I0 I AANTUTE
vesseelsasouvangsinla (gﬂﬁ 1) usn1svinfaenssuys
vusiitedninlndedefuanmsnfumsidaseudane
sinfuaunsadrvduasuliinnismevesseslsasou
UanesnldiEnuuasifiusnsinnudiSavesnismeuuy
auysalvesseslsasoutmesiniisseziaa 1 Yldegned)
Tedddewssuiisutunsindaseutatesnituiies
AN




= £ . = = . oyt = =1 =
"2 IngrasnuaANWNeaIdns uniongiagvaunnu ®*Un 26 ¢ avun 2 ¢ wneniayu — donnayu 2566

NU?EJMEUQIVIEJ@']EI 22 ‘lJﬁJ']ﬂ'JEJ@']ﬂ']iLMQE]ﬂU’JlJUiL’Jqu‘H 21 ( Wummﬁuﬂmamuma) ‘Viaﬂﬁ]']ﬂvl,ﬂiUﬂ’]iiﬂH’]ﬂa@ﬂﬁWﬂWuLLUU@uiﬂ‘lﬂUL‘UUL’JaW

6 Lhou Immsauﬂ)aaﬂu% 21 @9 Previously treated with acute apical abscess ammunwsiﬂmﬁu%uimaﬂﬁmmﬂsawmasmﬁu (A
mwmasaasawam3'1ﬂﬁuﬂaumﬂamssuﬂmaswmmmanwmmaasaakmauﬂmEmnﬁumaumamsnmﬂawmn%w 21 wag 22
unnie 15 dadluns 4 10 Hadiuns (B) awanessdseulatesinilufianiuna 1 1JLLamﬂﬁvmmwuauusm‘lmaﬂkmauﬂmssmﬂwu
Yualugiunnai 10 maamm5mwmm'ﬁﬂwﬂmamsmmmsavﬂmﬂiﬁﬂﬁummamqLﬂm

Figure 1

A 22-year-old female patient presented with intraoral swelling at the area of left maxillary central incisor, with history of root canal

treatment completed 6 months ago. Clinical diagnosis of tooth 21 is previously treated with acute apical abscess. The patient

received periradicular surgery. (A) Pre-operative periapical radiograph showing well- defined radiolucency with non-corticated

border at the apex of tooth 21 and 22, size 15x10 mm. (B) Periapical radiograph at 1-year follow-up showing complete healing of
large periapical lesion treated with periradicular surgery alone.
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Clinical outcome with periradicular surgery alone or in combination with regenerative periodontal surgery in through-and-through periapical lesion

Table 2
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Table 3

Clinical outcome with periradicular surgery alone or in combination with regenerative periodontal surgery in apicomarginal lesion
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Figure 2

Figure 3
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A 37-year-old male patient presented Wlth pain on chewing at the palate of upper left incisor tooth region was referred to the
Endodontic department. He reported that the tooth 21 and 22 were endodontically treated 3 years ago. Clinical diagnosis of tooth
21 and 22 are previously treated with symptomatic apical periodontitis. The patient received periradicular surgery with the
application of allogenic bone graft and membrane on both buccal and lingual bone plate. A) Pre-operative periapical radiograph
showing well-defined radiolucency with non-corticated border at the apex of tooth 21 and 22, size 8x10 mm. B) Preoperative
CBCT (sagittal and axial view) of the maxillary left incisor with a low radiodensity area at the apex and the perforated lingual
cortical plate. C) Periapical radiograph at 1 year follow-up showed complete healing of the through-and-through periapical lesion
treated with regenerative periodontal surgery and periradicular surgery.
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ausw‘lﬂmunm 61 Iwnﬁauﬁmaﬁw 22 @® Previously treated with chronic apical abscess Nuununsnwiudidlaenisindnseu
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A 33-year-old female patient was referred to the Department of Periodontology complaining of intraoral sinus in the upper left
lateral incisor. The tooth had been endodontically treated 6 years ago. Clinical diagnosis of tooth 22 is previously treated with
chronic apical abscess. The patient received periradicular surgery. (A) Pre-operative periapical radiograph showing well- defined
radiolucency with non- corticated border at the apex of tooth 22, size 5x8 mm. (B) Intraoral radiograph showed the absence of
alveolar bone encompassing the total root length (C) Periapical radiograph at 1-year follow-up showed complete healing of the
apicomarginal defect treated with periradicular surgery alone
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Periodontal Regenerative Surgery: A
Paradium Shift in Endodontic Surgery

Sinsareekul C* Kungsadalpipob K** Chivatxaranukul P*

Abstract

Regenerative periodontal surgery is one of the treatment options which aimed to regenerated of damaged
periodontal tissue. Due to its high success rate, this technique has been applied in periradicular surgery to increase the
healing rate in three types of periapical lesion, including large periapical lesion, through-and-through periapical lesion and
apicomarginal defect. This review article aimed to provide basic knowledge of regenerative periodontal surgery and review
the current literature related to the concurrent use of regenerative periodontal surgery and periradicular surgery in terms of
healing rate of periapical lesion. The clinical applications were discussed in order to assist on decision making for clinicians
to select appropriate surgical technique in each patient.

Keywords: Apicomarginal defect/ Large periapical lesion/ Periradicular surgery/ Regenerative periodontal surgery/
Through-and-through periapical lesion
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