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wintergreen oil for a promotion of transparency




5

U6 sULanan MR uwLsiuRfidesnsTuiingg
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results notation
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Table 1  The root canal orifices examination after an access opening through visual and microscopic inspection
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Table 2 The examination of the second mesiobuccal root canal (MB2) through cone beam computed tomography (CBCT) and

root canal staining technique
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Table 3 The examination of the second mesiobuccal root canal (MB2) of the coronal third of root through cone beam

computed tomography (CBCT) and root canal staining technique
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Table 4 The examination of the second mesiobuccal root canal (MB2) of the middle third of root through cone beam

computed tomography (CBCT) and root canal staining technique
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Table 5 The examination of the second mesiobuccal root canal (MB2) of the apical third of root through cone beam
computed tomography (CBCT) and root canal staining technique
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Table 6 Vertucci’s classification of mesiobuccal root canal
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ILlustrations showed the details of root canals using the root canal staining technique
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Second Mesiobuccal Root Canal of
Permanent Maxillary First Molars Detection
Using Cone Beam Computed Tomography
and Root Canal Staining Technique

Anansushatgul C* Sutthiprapaporn P** Osatalert B*** Waraussawapati K*** Yapanan P***** Samaksamarn T******

Abstract

This research aimed to investigate the second mesiobuccal root canal (MB2) findings in the maxillary first molars
in the north-eastern population of Thailand, by comparing the efficiency of examining root canal orifices after an access
opening through visual and microscopic inspection; and comparing the efficiency of examining the MB2 through Cone Beam
Computed Tomography (CBCT) and root canal staining technique, in 81 permanent maxillaries first molars. It was discovered
that MB2 could be detected by direct observation, using a microscope, CBCT and root canal staining technique by 19. 75,
48.15, 79.00, 67.90% respectively. When investigating the correlation of MB2 with the naked eyes and microscope, it showed
that the level of the spearman correlation coefficient was in a high to very high level (rs=0.515). Similarly, the correlation
between CBCT and root canal staining technique in the coronal and the middle third of root canal presented the high to
very high level (rs=0.611, rs=0.523). However, the scales from that of the apical third of root canal was ranging from medium
to high level (r=0.479). Mostly, the correlation coefficient level was in the range of the medium to high level (r=0.490). Our
results confirmed that the use of microscope to investigate MB2 was significantly more effective than the direct observation.
Also, there is no difference between CBCT and root canal staining technique when correlation level of examining MB2 was
taken into consideration. Thus, it could be concluded that CBCT was a good clinical tool to be used in the MBZ2 investigating
process.

Keywords: Maxillary first molar/ Second mesiobuccal root canal/ Access opening/ Microscope/ Cone beam computed
tomography/ Root canal staining
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Figure 1 Treatment protocol of ProRoot® MTA A) 46 extremely deep dental caries exposed pulp B) partial pulpotomy and bleeding

controlled C) pulp capping with ProRoot® MTA D) base with Vitrebond™ E) restoration with resin composite F) preoperative

radiograph G) immediately postoperative radiograph after partial pulpotomy with ProRoot® MTA H) At 12- month period follow up

vital tooth and radiograph showing normal periapical tissue.
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Figure 2

Treatment protocol of Biodentine™ A) 37 extremely deep dental caries B) partial pulpotomy and bleeding controlled C) pulp

capping with Biodentine™d. base with VitrebondTM E) restoration with resin composite F) preoperative radiograph G) immediately

postoperative radiograph after partial pulpotomy with Biodentine™ H) At 12- month period follow up vital tooth and radiograph

showing normal periapical tissue.
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Figure 3 A flow consort diagram of the progress of the parallel randomized trial of ProRoot® MTA and Biodentine™ with success rates after
treatment 12 months.
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Table 1 Characteristics of study participants of ProRoot® MTA and Biodentine™ Groups.

Anwaz TUsgm 1Bufite Tulawauiiu 374 p value
$uitu @) 29 58 -
W % (n/N)

- Y 65.5 (19/29) 37.9 (11/29) 51.7 (30/58) 0.04"
- ‘Viﬁutﬂ 34.5 (10/29) 62.1 (18/29) 48.3 (28/58)
018 (V)
Range 18-56 19-42 18-56 0.35
Mean+ SD 27.7+10.3 24.747.0 26.2+8.9
91N15NBUNITINYY, n/N (%)
- hiflonnns 3/29 (10.3) 1/29 (3.5) 4/58 (6.9)
- @enitunietindniley 18/29 (62.1) 21/29 (712.4) 39/58 (67.2)
- @uitunssvinuunan 8/29 (27.6) 7/29 (24.1) 15/58 (25.9) 0.51"
- Feaflufunieuiaguuse 0/29 (0) 0/29 (0) 0/29 (0)
Snwaznmssdsoulanssanily, n/N (%)
- PAl score = 1 6/29 (20.7) 9/29 (31.0) 15/58 (25.9)
- PAl score = 2 20/29 (70.0) 15/29 (51.7) 35/58 (60.3) 0.40"
- PAl score = 3 3/29 (10.3) 5/29 (17.3) 8/58 (13.8)
é’ﬂwmﬂmqﬂw n/N (%)
- wenuuake visedulndudy 3/29 (10.3) 4/29 (13.8) 7/58 (12.1) 0.69"
- &jéﬁuﬂiz%ﬂ 26/29 (89.7) 25/29 (86.2) 51/58 (87.9)
SygzaVNUEDR (W)
Range 1-5 1-2 1-5 0.84*
Mean + SD 1.21+0.77 1.24+0.44 1.2240.22
spEzAMANNEINT AST 1, (Fow)
Range 4-8 5-8 4-8 0.36*
Mean + SD 6.19+0.79 6.28+0.80 6.23+0.79
izaxnmammmaMﬁ ﬂ%‘;ﬂﬁ 2, (L@iau)
Range 8-14 12-17 8-17 0.45"
Mean + SD 12.26+1.13 12.62+1.21 12.45+1.17
el 2 uansemsvdansinw 24 $9lus 7 Fu wag 3 ey Suunmunguuiinuesianlniiu
Table 2 Post-operative symptoms at 24 hours, 7 days and 3 months of ProRoot® MTA and Biodentine™
EELET LY 21113 Tygn Budiefevaz)  lulawuiiu (Gewas) 391 (Jowaz) p Value
24 3l Laifie1n1s (NRS = 0) 3.5 (1/29) 17.2 (5/29) 10.3 (6/58)
WJuidnifes (NRS 1-3) 82.8 (24/29) 55.2 (16/29) 69.0 (40/58)
LBuUunans (NRS 4-6) 13.8 (4/29) 20.7 (6/29) 17.2 (10/58) 0.05°
Juann (NRS 7-10) 0 (0/29) 6.9 (2/29) 3.5 (2/58)
73 14ifi91n15 (NRS = 0) 44.8 (13/29) 51.7 (15/29) 48.3 (28/58)
Judndes (NRS 1-3) 55.2 (16/29) 41.4 (12/29) 46.5 (28/58) 0.18°
WJutunans (NRS 4-6) 0 (0/29) 6.9 (2/29) 3.5 (2/58)
1Juann (NRS 7-10) 0 (0/29) 0(0/29) 0 (0/58)
3 W Liflo1n13(NRS = 0) 100 (27/27) 100 (29/29) 100(56/56) =

SFisher exact test

Samannudnia fiszornainniuoinisndd
1 108y 6.23+0.79 1oy (4-8 1iew) wuilu 1 @ duman
n&ans¥nw Sasanudfeiiunguidaviudelusgm
WBuiie Sevay 96.3 (26/27) uavnaululawuiiu Sevay
100 (29/29) (Difference, -3.7%; 95% Cl, -10.82% to
3.42%, p=0.296) fiszuziamfamupIn1snsd 2 1ade
12.451.17 @19 (8-17 how) WulluamvaInaInTsiny)
azau 2 3 Sasianudisvesnisinuiilunguiidasi

melusgn Wuile Sevay 92.6 (25/27) uarngululewny
i ovaz 100 (29/29) (Difference, -7.4%; 95% Cl, -
17.27% to 2.47%, p=0.136) NWUYDUUUYBIYIIAIY
Faitu (95% Q1) vesrausstosnitfesar 10 fay
Snsmnudisavesnsinmdeisanitedeluuisdd
TlulewmuiiudutanUavivlidesningnsanudiiaves
nauiitaviusaelusgm Bufite (3197 3) (UM 4 uag 5)
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Table 3 Clinical result of ProRoot® MTA and Biodentine™

Sasprudsai 6 o 98.2% (55/56) 96.3% (26/27) 100% (29/29) 0.296° 3.7 (-10.82 - 3.42)
Sasprwdnsail 12 o 96.4% (54/56) 92.6% (25/27) 100% (29/29) 0.136° 7.4 (-17.27 - 2.47)
Huasudn) 14.3 (8/56) 29.6 (8/27) 0 (0/29) 0.02° -0.30 (-0.47-0.12)
passINTHUAUAUINANSE Talwu Talwu Tadwu - -

*Chi-square test

S Fisher exact test

1
1
Biodentine better : MTA better
]
1
1
1
1
95%%CL (-10.82%to 3 42%) 1
[ 4 & * 1
I : 1
i | 1
1 ! 1
1 | 1
-10.82 342
Difference=10 10 (non-inferiority margin set)
§U17i 4 AsvornapamueInsnsait 1 10ay 6.23+0.79 ey mnutiesi 95% YesANANLULANAN SATIANNEE -3.7%; 95% Cl, -10.82% to 3.42%,
p=0.296
Figure 4 At the mean follow up time of 6.23+0.79 months. The estimated relative effect size was -3.7%, p=0.296 and 95%Cl = (-10.82%
to 3.42%)
1
1
Biodentine better : ProRoot MTA
1
1 better
1
1
1
059%CL (-17 3% to 2.47% I
» L ® 1
1 ] 1
1 I
] | ]
i i !
I | 1
-17.3 247
0 10 (non-inferiority margin)

=

Uit 5 dlsmesnmfinnueimsnded 2 10y 1245117 Wou aruidesu 95% vesraruuansi SemArud S -7.4%; 95% CI, -17.27% to 2.47%,
p=0.136 (wauuns wansaaudiatu 95% vosinAmuuandn (Usg Bufie - Tulawuiy) sesshsmnudnsa fogduinendt unuwuaded
T suwanweummuwansensatiniisensuls wansdennalsifesnimedulowuiiv)

Figure 5 At the mean follow up time of 12.45+1.17 months. The estimated relative effect size was -7.4%; 95% Cl, -17.27% to 2.47%, p=0.136 (Red
bar is 95% Cl (ProRoot® MTA - Biodentine™) of success rate, and lies left to A Therefore, treatment with Biodentine™ will be non-inferior
to Proprotor® MTA.)
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Figure 6 Radiographic failure of 16 partial pulpotomy treated teeth with ProRoot® MTA in 21 years old. After treated for 4 months, full fixed
orthodontic was appliance. A) immediately postoperative radiograph after partial pulpotomy with ProRoot® MTA. B) At 8 - month

follow up, vital tooth but radiograph showing periapical rarefaction around the mesial root of tooth 16.

=

U7 Tlundumand a8 Yaviusmelusgn iduiieludtasery 51 U A) amenessdndinissnwiviuil PAI score=2 B) finmunanisinwil 11 ifeu
amaessdseuuans A1 PAI score=3 fsaalsaluseddseuvaesniiu veuwalidaiau O ameelugesuin nugdagumieamaiiu

Tnduduvesilud a8

Figure 7 Radiographic failure of 48 partial pulpotomy treated teeth with ProRoot® MTA in 51 years old. A) immediately postoperative
radiograph after partial pulpotomy with ProRoot® MTA. B) At 11 - month follow up, non-vital and radiography PAI score=3

showing periapical rarefaction. C) Sinus tract opening at buccal 48.




2

SnenasAuaUWNeMansur3nendsuauliu « UA 25 « aUURA 2 « waumAL - 0HIAU 2565
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Figure 8 Perceptible gray discoloration of partial pulpotomy treated teeth with ProRoot® MTA. A) 47 B) 37 C) 27 and D) 36. All of
them are vital tooth.
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Table 4 Characteristic of failure cases after partial pulpotomy
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A Non-inferiority Randomized Control Trial
Comparing Two Calcium Silicate-based Cements
as Pulp Capping Material for Partial Pulpotomy in
Permanent Teeth with Cariously Exposed Pulp in
Adult Patients

Suwannaphrom N* Nirunsittirat A** Srisuwan T*** Chompu-inwai P**** [ ouwakul P**** Chattipakorn S***** Chuveera P**

Abstract

ProRoot® MTA is a conventional calcium silicate- based cement which has been widely used as a pulp capping
material owing to its distinctly hish biocompatibility and clinical success. However, it poses some known disadvantages such
as high cost and tooth discoloration potential. Biodentine™ is a new calcium silicate-based cement which has revised the
disadvantages of ProRoot® MTA. Currently, there is limited clinical evidence of partial pulpotomy using Biodentine™. The
purpose of the present study is to investigate the outcomes of partial pulpotomy using Biodentine™ as a pulp capping
material compared to that of ProRoot® MTA in adults with carious exposure. A non-inferiority randomized trial design with
a prestated margin of 10% difference was implemented. Fifty-eight (58) teeth with carious pulp exposures were randomly
assigned to either the ProRoot® MTA or the Biodentine™ group. Partial pulpotomy was performed. Patients were asked to
report the post-operative symptoms at 24 hours, 7 days and 3 months. Patients were recalled at the first mean follow-up
time of 6.23+0.79 months and the secondary mean follow-up time of 12.45+1.17 months there were 2 out of 58 participants
loss to follow-up. The overall success rate was 96.4% with 92.6% for ProRoot® MTA and 100% for Biodentine™ (difference,
-7.4%; 95% Cl, -7.3% to 2.47%, P=0.14). At 24 hours after treatment, most patients experienced mild pain or sensitivity.
Most patients get better in 7 days and all became symptom-free within 3 months. Perceptible gray discoloration was
observed in only ProRoot® MTA group with significant difference (p=0.02) to Biodentine™ eroup. These favorable outcomes
suggested that partial pulpotomy in adults’ teeth using Biodentine™ was non-inferior to ProRoot® MTA at the mean
12.45+1.17 - month period. Biodentine™ may be used as an alternative to ProRoot® MTA.

Keywords: Partial Pulpotomy/ Mature Permanent Tooth/ Biodentine™/ ProRoot® MTA
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Table 1 Materials used
Material
Self-cured

polymethyl methacrylate

Heat-cured
polymethyl methacrylate

CAD-CAM
polymethyl methacrylate

Product
Unifast-TRAD (lvory)
GC Dental Products Corp.,
Aichi, Japan
Lot.1702215, 1710031

Major C&B dentine (4F)
Major Prodotti Dentari S.p.A.,
Moncalieri, Italy

DD temp MED (A3)
Dental Direkt GmbH,
Spenge, Germany
Lot.18038

Compositions & preparation
Powder: Methyl methacrylate, Ethyl methacrylate copolymer
Liquid: Methyl methacrylate, butylated hydroxytoluene,
hydroquinone
Preparation: Powder 10 g and liquid 5 ml were mixed, loaded into
the Teflon mold covered with glasslab, placed in pressure pot under
29.0076 psi for 10 minutes
Powder: Methyl methacrylate, benzoyl peroxide
Liquid: Methyl methacrylate
Preparation: Powder 18.5 g and liquid 10 ml were mixed. Packed
dough-stage acrylic into the gypsum mold within metal flask, trial
packed and final packed under pressure of 3500 psi. Placed metal
flask in water bath at 74°C for 8 hours.
Block: Methyl methacrylate, pigments
Preparation: Polymethyl methacrylate plate (12*20*2.2 mm) were
prepared by cutting CAD-CAM block using a precision saw (Isomet
4000, Buehler Ltd., Lake Bluff, Illinois, USA)
Soft and slim bristles made from Polybutylene Terephthalate (PBT)

Toothbrush Systema Original soft & slim
(regular soft) Lion Ltd.,
Chonburi, Thailand

Toothpaste Colgate Proven cavity Protection

Colgate-Palmolive Ltd.,
Chonburi, Thailand

Ingredients: Dicalcium Phosphate Dihydrate, Sorbital, Sodium Lauryl
Sulfate, Cellulose gum, Flavor, Sodium Monofluorophosphate,
Tetrasodium Pyrophosphate, Sodium Saccharin

Preparation: Mixed toothpaste with distilled water at a ratio of 1:1%%

n153aAMNNEIURY TaR1ALReIURILde
(Roughness Average: Ra) Tngldin3asiaaiuneuiia
WUUEURE (Contact Profilometer, Surfcorder, SE 2300,
Kosaka Laboratory Ltd, Tokyo, Japan) Uuinseiliimasgau
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wisufiveaUss $1uau 3 1du than Ra wvnALadsves
uiasunnaey
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Co.,Ltd. Zhejiang, China) Tufinamiadeulmsausisy
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dasituialael#isannguivesieiiu-lausn (Owen-
Wendt Theory)*” uazldruseisiivesvaamariay
#iin (371971 2) lunsduaa®

A5 2 WERIALIIRIANTR e LUMALTE M UmANaIUD aTEIURY
Table 2 Surface tension of probe liquids for surface free energy

measurement ?”
Liquid Room Dispersive Polar
Temperature Compone Componen
Surface Tension nt (mN/m)  (mN/m)
(mN/m)
Water 72.8 26.4 46.4
Formamide 57 22.4 34.6
Ethylene glycol ar.7 26.4 21.3

A15IATITARANIGEDR UIAIAUNEIUR LAY
wEudasyiuinilaluinszvinnsaaalael4lusunsy
Ledilodlad (IBM SPSS statistics for Window, Version
21.0, IBM corp., New York, USA) 31nA1SNA@8UNISLAN
wsvesdeyarsaifnaasulaalulnsen-aweasuay
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(Kolmogorov - Smirnov test) WUAIAINNEIURIE N3
nszevrdldund FeldadAuuvusunisiiunin
(Nonparametric statistics) lun153tAs1z

213}

AsfsgIuTBIPAMETURY (91971 3) ilevinen
AU UANTuFUAUN U TIveITaRNANGLAN
TnsigvinleaifnsaniauazTada (Kuskal Wallis
ANOVA) lainuanuunnaieiuegsiidedidey laedan
AMuneIRIegluta 0.05 f1 0.10 lulasiuns e
Wiguiigua1Aune1uiasEnIedan 3 sllaneaia
WWeaduwagiinisiuTeuliisunyan (Multiple
comparison) #1835 veadul (Dunn's test) sz Fu

o w

HedAgy 0.05 WUNABUAINIUNITLUTIMBETETY 720

719199 3 UARIANISEFIUYBIANINNETURN

Table 3 Median (IQR) of surface roughness values

a [ =

uay 1440 s0U TEAUIAUNAILDIEAIAUNYIURIFINIT

q
@

ginduqeeaditudfanieada (p<0.05) Tneiidraau
MeURIIRU 0.23 uae 0.27 Talasiuasaudsu Vil
wuanuLAnsseesiifsddyneadRlunnnguiuyse
Fptndu iefinnsanaelunguianuiadetulasld
adAnIauL (Friedman test) litelUSsuifisunauuuss
AU 720 50U uar 1440 sRUNUIN Tanullauudiies
wazvfinuuseniufouinussfeendily 1440 seudian
AUNEIURIGINIINBUNTRUSI0E 1S Tad Ay aadia
(p=0.000 war 0.030 MUAY) uenaniiewUSeuiiiou
AAunEURITEI IS LUs IR aendY uazedity
shaRRuLL-Indd (Mann-Whitney U test) wuin ngul
wssseeditufidanuveuingeninnguiiuusade
nduluynnguian sniufagedauudifioainuieu
MENAINITWUIE 720 S0U

Surface roughness in micrometers

Groups Baseline
Water Toothpaste Water
Self-cured 0.10(0.01)! 0.10(0.01)** 0.10(0.03)*
Heat-cured 0.10(0.03)! 0.10(0.00)"* 0.10(0.06)*
CAD-CAM 0.05(0.08)! 0.10(0.07)** 0.07(0.07)*

720 cycles brushing

1440 cycles brushing

Toothpaste Water Toothpaste
0.23(0.07)" XY 0.10(0.01)*< 0.27(0.05)""
0.10(0.07)%* % 0.10(0.03)** 0.13(0.07>%"
0.10(0.00)*" ¥ 0.07(0.07)*¢ 0.10(0.00)*% %

Different numbers'” indicate statistically significant differences (p<0.05) in each column

Different superscript lowercase letters abcd

material: ®° at 720 cycles and “° at 1440 cycles.

indicate significant differences (p<0.05) between groups brushed with water versus toothpaste in each

Different superscript uppercase letters " indicate significant differences (p<0.05) among groups brushed with toothpaste.

AaAgvoINduBasTUuiuRL (An3197t 4)
WisuileuAmdsudassuuiuiaudunounisudss
vasTannnnaulaeldnisiaseianuwlsusiuasmnig
wuuyngn (Two-way repeated ANOVA)ka£y11n13
WisuilsunyamaledZueuinesisil (Bonferroni
correction) fiszsuiladndy 0.05 wuinldunnsstuegig
Hrlpdfyy Imaﬁﬂ'wwﬁqmu@awuuﬁuﬁaag”luﬁw 38.7 fig
40.2 fiadfdadu/uns (mN/m) wazillowTouifiauen
wSudasruuituinnendinsuusidiesuiuseui
wiriuseninedang 3 vlladleadffediu wavyiinis
Wisuifisunnauseisuouleslsi sz duuddny
0.05 wuAULANA19REeTdud Ay nIsaiflanie
sgniiaundafieausouturinuan-wal AuUss
PeedNu 720 59U (p=0.008) uag sznINTlaULALe

Furtinuan-uan Twdseneendily 1440 seu (p=0.002)
pgalsAnulinuAIuuAnAseg1eliTeddynisatinly
ynnauiiuUssdaeihndy iWessuiisuneuny sauasnds
wisanelunguianatinifeiulagldnisinsizinig
WUSUTIUADIMIRUUIRE WuTnendnsulsadneend
#lu g aguiinuufiesiiniunisulse 1440 seudian
nsnudaszuuiuiuiudu 46,74 fedtadiu/ums Faga
NIINBUKUIY LASNAIU 720 59U 8 llTudIATY N9
adid (p=0.000 wag 0.003 Auddu) ielIeuLiiay
sewinsnduiiutsedasthiunguiin ssdeendituly
Suuseviiviiusensmaaeuiifingumaasadudas
91114 (Independent t-test) WUITAINAIIUBATEUY

v
o w o

Wi liuanaeiuegeiveddynsadnlunnnguian
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i 4 wansredsvemdsnudassituia
Table 4 Mean (SD) of surface free energy (SFE)
Surface free energy in mN/m
Groups Baseline 720 cycles brushing 1440 cycles brushing
Water Toothpaste Water Toothpaste Water Toothpaste
Self-cured 38.74(5.94)" 37.94(5.90)" 40.33(5.70)" 41.63(5.91)"** 40.55(6.40)" 46.74(7.62)""
Heat-cured 39.27(2.29)" 40.20(2.42)" 41.94(2.23)" 43.49(2.29)" 42.13(2.39)' 43.48(3.38)"**
CAD-CAM 38.76(5.21)" 38.81(4.93)" 38.92(4.13)" 37.08(3.94)* 39.89(2.69)" 37.88(3.36)"

Different numbers'” indicate statistically significant differences (p<0.05) in each column

Different superscript uppercase letters * " indicate significant differences (p<0.05) among groups brushed with toothpaste

INNTUIANUFURUTTENINIAIAIIUNRYTURY
uazndsrudasyuiamelundguianuiafisatusems
JiAsrzRAduUsEansanduiusuuvadosuny
(Spearman’s rank correlation coefficient) fiszsutiuaneey
0.01 NUANNAUNUSNIADALULTIVINTENINAIAIY
w&nwﬁaLLaswa"’aqm@mzﬁuﬁﬂumjmi’amﬁmmGT’JLEN
LAz IRAUNUAIAILAIINTOU WA lLNUAMNFUNUGTE NI
mmwwmuﬂ’sLLazwé’qmuﬁaisﬁuﬁﬂuﬂejmmﬂ—LLmJ
(M51971 5)

19199 5 UARSANSITUSSEMINANUNENURILAT N 1B AT LR
Table 5 Relation between surface roughness (Ra) and surface

free energy (SFE)

Type Correlation Coefficient p-value
Self-cured 0.410 0.001*
Heat-cured 0.601 0.000*
CAD-CAM 0.118 0.371

*Correlation is significant at the 0.01 level (2-tailed). n=60

UnIsed

NnMsAnENUIINISWsEeindulnelduyss
FiturailsivilFmmumeuAadutuluTansienumia wi
MsuUsedneendity 1440 seu vilkanume R aisTuly
Fanulauuosn 0.10 Wu 027 lulaswns wazadnuusioe
AnSauan 0.10 Wi 0.13 lllasuns denrdesiumsfnw
reunhinaaeuiunedwiianmesiandmiusigiuily
e nuinguiuUssdeindulimnumeiuiasering
AounagnaaLUsliianateiuLasiiAAueuites

22,26

! oA v = | Aw o w @
ﬂ'ﬁqﬂa}W]LL‘Uiﬂﬂ'Jﬂﬂqaﬁuaﬁqﬂﬂu‘ﬂﬁﬁlﬂ@j AMINTUNE

nuatalugdfuriliiAndnwagrein1stnduuuing

#1u3U (Three-body abrasion) lagila vun JUT19 uae
Usunaumadnlugrditudutedenidmadenisdnmndag

22 gnFfuntalunis@neni

WAZAIAIURETURITLNLTY
flaunaidsuoaalalawnsn (Dicalcium phosphate
dihydrate) \Junedn TeilanensAie (Relative dentin

abrasion: RDA) 111U 68-80 Jnagluinaaisn®

anIk
mﬁﬁuﬁﬁmm%ﬁLaqaﬁuawﬁﬂﬁﬁmwwmuﬁm%mi
Anvpstaguiutu® lunsdnuilduusdituriauiy
Uaei387 3991nn15An w1109 Dyer warAnyII891UI
auuiwesuulssdinatosinnsenisdnvesesesanile
Wisuiiguiunaane@iu®

dmsutannauuan-uau lun1sfneilany
Anudsuudasanuveruinegeddeddadionyse
sheedity enadunaainnisittaniaanuudeiageni
Fandu’® wazainnszurunisnandivinlilaiifngngud
flufinvesian lnsaranuneviaiifalalndidesty
ANsAN®Ivas Kamonkhantikul wazamy Anuiilowuss
WoALUVIANIASLaATHALAA-LAN 10,000 S8U fiAade
AMUngIURinAU 0.082 lulasiuns™ egrelsinnu
A1AN®IVDY Mormann WagAte WUINANERaINITUUS
1500 soudslndlAsduiildlunsdnund fan  wed
wiawmesansiauan-uau dmsurhaseuiiudansid
Mg URLede 0.32 f9 0.36 lalasiams Gegand
Fnulunns@nend (0.10 lulasiuns) wetforadunasin
yiloasTanuan-uay wussdituuazendiluiisnsiatu

NNANSANYE NUAALANAN YD N9
Sasziuinnasvemedwiiawmesanusazsdnnounis
wdsalaeiidnaglutassyann 38-40 addadiu/uns B
TnaLAsun1sAneves Liebermann wazams fis1eeu
Andanudassiufiivesmedwfiammiasiansinuan-
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wandmvvinaseuitudaasaviiiy 43 faddadu/umns™
dunsAnudunitirluiasneduiiamiatiandmiuri
gilufsuiidnigeu wuindidifaus 28-41 fadiasu/
wns > endanudassiufannsosunldnnres
Mo LU VUi vedTauuu (Zisman Theory) Ngeives
Wnad (Fowkes Theory) uagvgufvatwiueadd (van Oss
Theory) tHudu nsdnwiidonlingquiveslou-
nudn flosaniduisiududuieldtuiuiivemesd
wiamiaiianfiduszgluiing uazindanudasy
fiufain Taddlesunmnmguing fu vieldvesvan
naaoufitetuealdailiviniu? venanilunisTauu
dudaonafinnuaaiaiadould iesaniitadenane
Usgmsiiinasionsifnguduia 1wy grumgs Arwiduly
91117 uazauTuTestUNaAey \udu ddlunsAnuni
Imvanangnnegslimilouiulunisinyuduiaves
FunpdeUtY uazeuABdnTRdeUiBAufe T
nMsmAyudLTaTe LN A NisEsiin1snsIvaey
mwmﬁmmaiu@:wmaau (Intra-examiner Reliability)
TngldArduuszansanduitusaieludy (Intractass
correlation coefficient: ICC) (n=30) 1Ay 0.932 %*'aaaui
Tuneusiaden
nsuUssethndulifnasedmdsnudase
fufnvesTagiaania wasmevdanisuUsadsedily
1440 sovuiliitvsTanuinuuiosiidndanudassfui
inTueehdifedfymsadndiossudieuiutounyss
TunsAnwdnuanuduiussenitannune viafu
w¥srudaseiuinenizlutanuiavuios dai
ANUALNUSAUTUTIUINTENINAMUNETURILALNA I
Sasziuirluseiuin® warlutanuiavuiafeenuou

= o v o ¢

Faflaudunus AUl U IUINTEWINAURYIUR LAY
wiudassiuialusyduuiunas® aenndesiu
n15AN®1999 Lampin wazamzdiinIsmAINgsy
Saseiiufindae33n15v0900auarin (Oss and Good
method) lufangwedifiammniaiianiidainnaumeuin
Tuseiusng q nudndrmumeuindiiiududenals
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T a v i 1o
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2% ypanandan

Wansugaunidlutesiinegrataau
aumeuRadsdinadensBafnvesnsruduasnsideud
veeag deuanuanisdnwdivaduayuiiaisiaii
aseviiutansilasianziiviianfagwedufiaumeasian
yilavuesitldluresinuiunii 2 fs 4 davineuda
ndulvl iiletasanaumeuiauasndsnudasziuiag
dtusudunaannsuUsweedity uavensaslena
ANN15EANNZYDUHUATIVYAUNIETINAINSARATIVELR
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Effect of Brushing on Surface Roughness and
Surface Free Energy of PMMA Provisional
Restoration Materials

Wachangngoen C* Thammajaruk P** Buranadham S**

Abstract

The objectives of this study were to evaluate the effect of brushing on surface roughness (Ra) and surface free
energy (SFE) of 3 PMMA provisional crown materials. Twenty specimens each were prepared from self- cured, heat- cured,
and CAD-CAM materials. Each material group was randomly divided into 2 groups of 10 to receive brushing with either
distilled water or toothpaste, using a brushing machine. Measurements of Ra and SFE were performed prior to, and after
being brushed for 720 and 1440 cycles, respectively. It was found that Ra and SFE of all materials were not different prior
to brushing. Brushing with distilled water had no significant effect on both Ra and SFE in all materials. Self- cured PMMA
developed significantly higher Ra than the others when brushed with toothpaste for 720 and 1440 cycles. In addition, self-
cured PMMA developed significantly higher SFE than CAD- CAM PMMA when brushed with toothpaste for 1440 cycles. On
the other hand, brushing with toothpaste up to 1440 cycles did not have any effect on both Ra and SFE of CAD-CAM PMMA.
There was some positive correlation between Ra and SFE in self-cured and heat- cured but none in CAD-CAM group. In
conclusion, after being brushed with toothpaste for 1440 cycles, self-cured PMMA developed significantly hisher Ra and SFE
than the others while there were no significant changes of both values in CAD-CAM PMMA. There was some positive
correlation between Ra and SFE in self-cured and heat-cured groups.

Keywords: Brushing/ Surface roughness/ Surface free energy/ PMMA/ Provisional crown materials
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Characteristic of the included studies

Jesse C. Selber
Young Chul Kim
Akihiro Ichinose
Qin-kai Zhai

Ueda K.

Alan Turner
Nilamani Mohanty

Liu'Y.

o ¥ 1
WU

2011 Retrospective cohort
2019 Retrospective cohort
2003 Retrospective cohort
2018 Retrospective cohort
1991 Retrospective cohort
2009 Retrospective cohort
2015 Prospective cohort

2012 Retrospective cohort

4/46 9/131
3/101 0/19
1/163 15/144
4/104 30/212
0/41 0/21
0/96 -
2/79 2/75
6/80 7/98

20/710 (2.81%) 63/700 (9%)

8/179
18/189
6/66
8/204
0/12

0/15

40/665 (6.01%)
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Comparability Outcome FAUASLLUY
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* KKK

*% XKH

Table 3 Quality assessment of included studies by Newcastle-Ottawa quality Assessment Scale
n15ANY Selection
Jesse C. Selber, 2011 e
Young Chul Kim, 2019 xR
Akihiro Ichinose, 2003 xR
Qin-kai Zhai, 2017 xR
Ueda K., 1991 **
Alan Turner, 2009 HEX
Nilamani Mohanty, 2015 Hxx
Liu'Y., 2012 Hxx

*
*
*
*
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Comparison of Venous Thrombosis in Different
Venous System for Anastomosis in Radial
Forearm Free Flap: A Systematic Review and
Meta-Analysis

Choengprapakorn D* Rattanaphan P* Pattanittum P** Klungtong A*

Abstract

Radial forearm free flap is workhouse flap for oral soft tissue and tongue reconstruction after head and neck
cancer ablation. Free flaps failure has many factors contribute but venous thrombosis is the most common cause in many
studiies. Venous system for venous anastomosis in radial forearm free flap still controversy. This study was systematic review
and meta-analysis aim to compare venous thrombosis in different venous system for venous anastomosis in radial forearm
free flaps by searching in PubMed, Cochrane library, ScienceDirect, Google scholar and Clinical trial. gov database which
studied in venous compromised after radial forearm free flap. Publication bias and sensitivity analysis were also assessed.
2,075 cases in 8 studies were included in this study. The dual anastomosis group tend to be lower incidence of venous
compromise compare to cephalic anastomosis group (RR=0.62, 95% Cl 0.35-1.08, M-H, Fixed) and venae comitans
anastomosis group (RR=0.59, 95% Cl 0.15-2.33, M-H, Random). However, the difference was not statistically significant. The
incidence of venous thrombosis in venae comitans anastomosis group has lesser than cephalic group with significant
difference (RR= 2.02, 95% Cl 1.22-3.36, M-H, Fixed). This meta-analysis suggested the dual anastomosis has better outcome
compares to another system but not statistically significant.

Keywords: Radial forearm free flap/ Cephalic venous system/ Venae comitans venous system/ Venous thrombosis
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Table 1 Number and percentage of dental caries experience in

novices
Uszaunsallsailuy U (AL) Sovaz
HusFNiiugy 55 18.2
Titundalailisnw 236 779
fnnsgeydeituud 22 7.3
itugn 74 24.4
Jilur/aou/an 248 81.9

Mseit 2 Anadeilun nou 9n Tuiluwivesauis (n=303)
Table 2 Mean DMFT in novices

918N13 Anade + doudeauuannsgiu @/ew)
Fudilun 279+ 05
y 31+28
noU 0.1+05
a0 0.5+ 1.1
Huw/neu/90 3.7+32

M50 3 ArgeER-AgaLasAainan1IwUITuRveEIS (n=303)
Table 3 Maximum-minimum and mean of periodontal status in

novices
3 a
s AnRaYEaU
Angn-geEn 4
51815 WeuunInsgIu
(AZHUY)
(AZKUY)
' a | A
ARfeduvestesUnd 11-27 1.5+0.3
wilandniau
ALRAATIVEDU 0.2-28 1.5+05
AefeRunane 0.0-3.0 1.4+ 09
AndounTaYasUn 0.2-55 28+ 1.2

= o v d‘
A19991 4 DIUIULATIDYASVBINITFUYMIVDIAALUT (n=303)
Table 4 Number and percentage of smoking in novices

msng‘% Iy (pw)  Fowaz

laigu 177 58.4
\AEgU 68 224
guandstagiu 51 16.8

svevaade 16.5 + 24.1 1oy

quuvdlady 6.7 + 8.3 1wy
laisgy 7 23
37 303 100.0
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Table 5 Mean DMFT classified by smoking of the sample

' = =) =
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Table 6 Mean periodontal status classified by smoking of the sample
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Oral Health Situation and Smoking of
Novices in the General Education Section of
Phrapariyattidhamma Schools in the Border
Districts, Chiang Mai Province

Chanthra O* Tuongratanaphan S** Nirunsittirat A**

Abstract

Scrutinization and oversight of oral health conditions amongst members of the Buddhist novitiate has been
neglected. The goal of this research was to investigate the status of oral health and smoking behaviours of members of the
novitiate at Phrapariyattidhamma School, in the border district of Chiang Mai Province. This was a cross-sectional descriptive
study, conducted between September 2019 and September 2020. This study consisted of quantitative study involving 303
novices, ages 12-20 years. Data concerning dental caries and periodontal conditions was gathered via an oral health
examination. Smoking behavior data was gathered via questionnaire. The data was analyzed within the parameters of
descriptive statistical method, employing percentage, mean and standard deviation. Qualitative method was consisting of
both observation and in-depth interviews with 16 novices and 1 teacher about smoking behaviour and socio-cultural context
of novices. Results showed that the DMFT mean was 3.7+3.2, the gingival index mean was 1.5+0.3 and the simplified oral
hysgiene index came in at 2.8+1.2. While 16.8% of the novices were still smokers and 22.4 % had had a history of smoking.
These percentages displayed the higher range, compared with 15-year-old children from 8th Thailand National Oral Health
Survey. Therefore, we considered smoking to be a very important problem in oral health situation. Using qualitative data-
collection methods on smoking, we discovered that social structure, social control, socio-cultural, environment and attitude
of novices was important to smoking behaviour of novices. In summary, incessant smoking was an important contributor to
the problems of oral health amongst the novitiate. Thus, it is urgent that a resolution of the problems need to be considered.

Keywords: Oral health/ Smoking/ Monks
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Thoughts, Beliefs and Contexts Regarding
Tooth-Brushing and Oral Care of Toddlers: Case
Studies from 3 Regions of Thailand

Patcharanuchat P* Hunsrisakhun J** Pothidee T*** Watanapa A** Sutanchaiyanonta W* Promsinchai P****

Abstract

The objective of this study was to investigate thoughts, beliefs, and contexts regarding tooth- brushing and oral
care of toddlers from 3 regions of Thailand. The qualitative research was employed, data gathering by focus group
discussions among 20 groups 96 caregivers, and through in-depth interviews and observation for 42 persons. Key informants
were caregivers of toddlers aged 9-24 months from 5 sites of 3 regions in Thailand: North, North-eastern and Southern of
Thailand. Data collection was conducted during December 2017-June 2018. The results showed that the main factors were
the caregivers' internal factors, including their thoughts and beliefs about the importance of brushing teeth for beautiful
white teeth, their understanding and concerns about toothpaste use in young children, their learning through experience,
and caregiver’s characteristics themselves. Children's factors included being docile, whereas family factors were support or
prohibition from family members, as well as serving as a role model. In addition, learning to brush teeth from health
personnel at the appropriate time and in a manner compatible with caregivers’ lives was also critical. It was suggested that
caregivers should be empowered their understanding and abilities in toothbrushing with fluoridated toothpaste as well as
emotional and child management skills. Additionally, it is crucial to strengthen families and communities to better
understand and foster caregivers in providing oral health care to children.

Keywords: Thoughts and Beliefs/ Tooth-brushing/ Oral Care/ Toddlers/ Qualitative Research
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Effect of Repair Time Intervals and Surface
Treatments on Shear Bond Strength of Bisacryl Resin
Material Repairing with Flowable Composite Resin

Vimonkittipong U* Srihatajati J*

Abstract

The objective of this study was to investigate different repair time intervals by means of thermocycling and different
surface treatments on shear bond strength of bisacryl resin material repairing with flowable resin composite. A total of 270
bisacryl resin specimens were randomly divided into 3 groups (n = 90), categorized by the numbers of thermocycling: (1) no
cycle (stored in artificial saliva at 37 oC for 1 h), (2) 194 cycles (equivalent to 1 week in mouth) and (3) 5,000 cycles (equivalent
to 6 months in mouth). After aging, the specimens in each group were subdivided into 3 subgroups (n = 30), categorized by the
methods of surface treatment (no treatment, cylindrical carbide bur, cylindrical carbide bur and AdperTM Single Bond 2). The
flowable composite resin (5 mm diameter, 4 mm height) was bonded to all surfaces of bisacryl resin specimens. Specimens
were subjected to shear bond strength test by a universal testing machine with a crosshead speed of 0.5 mm/min. Data were
analyzed by Two-way ANOVA and Turkey’s test ( & = 0.05). Mode of failure was determined under a stereomicroscope. The
highest mean shear bond strength was acquired from the carbide cylindrical bur and AdperTM Single Bond 2 group, whereas
the no treatment group exhibited the lowest mean bond strength in all time intervals of repair. Besides, the result revealed that
shear bond strength values were decreased when the number of thermocycling cycles increased, making the 5,000 cycle
specimens had the lowest shear bond strength. Adhesive failure was the most predominant mode of failure. In conclusion,
repair time intervals and surface treatments affect to the shear bond strength of bisacryl resin material repairing with flowable
composite resin.

Keywords: Bisacry! resin/ Bisacrylic resin/ Bisacrylic composite/ Provisional restoration/ Repair
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Introduction

Provisional restoration is a critical component
of Prosthodontics treatment. It is designed to enhance
pulpal
protection, stabilization, and function before being

esthetic appearance and to provide
replaced with definitive restoration. At present,
bisacryl resin material has gained popularity as
provisional material due to low exothermic reaction,

low polymerization shrinkage," good  marginal

q . 2
low wear resistance,” good color

adaptation,z’
stability,” minimal pulpal irritation,” excellent esthetic
appearance, minimum unpleasant odor and glossary
appearance mimicking natural tooth.® Bisacryl resin is
a hydrophobic material consisting of multifunctional
substrate. it forms

During polymerization, rigid

structure of monomer chained cross-linkage, similar

to that of Bis-GMA.’ This cross-linkage leads to
increase in strength, toughness and durability.”
Bisacryl resin materials can be categorized according
to their modes of curing: auto-cured, dual cured and
lisht cured |oolymeriza‘tion.6 Most of bisacryl resin
materials are now available as auto-mixed cartridge in
order to make it easily handling and lesser chair time,
but it is more costly.” One of the key problems with
this material when used in long time provisional
restoration is its high rate of fractures during applying
functional load. However, long term wuse of
provisional restoration can evaluate tooth sensitivity,
and potential pulp damage and also provide aid for
definitive treatment planning and maintenance such

as endodontic treatment, dental implant placement,

* Department of Prosthodontics, College of Dental Medicine, Rangsit University, Pathum Thani.
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gingival tissue healing in periodontal patients and

orthodontic treatment.**°

Apart from its benefits,
complications in fabrication of bisacryl resin material
as provisional restoration can occur, such as formation
of void, undermargin, chipping or fracture of the
material."’ When these situations occured, repair the
defects or refabrication is required. Repair at the
defective areas would be less time consuming and
cost, compared to fabrication of new provisional
restoration. Although, some studies showed that the
strength of repaired bisacryl resin will be decreased
half.'"»" Light-cured flowable resin composite has

been suggested as material for

14,15

bisacryl resin
provisional restoration repairs. The use of light-

cured flowable resin composite offers several

advantages including the availability of several
shades, ease of manipulation, ability to polymerize on
demand, low cost, high accuracy and durable bonding
with the bisacryl resin restoration."' Particularly, the
light-cured flowable composite resin comes with a
small tip which makes it possible to be repaired at
inaccessible small areas and position.  Previous
studies evaluated the bond strength of experimental
resin. The tests

substance and bisacryl were

performed after the bonding process and storage of

specimens in water for 24-48 h.'e

However, in most
clinical situations, long term intra-oral use of this
material for more than 48 h has never been found in
any of the studies. Therefore, it is interesting to study
time intervals of repair and surface treatment whether
or not it affects the shear bond strength between
bisacryl resin and flowable composite resin.

The objective of this study was to investigate
different repair time intervals of bisacryl resin by
means of thermocycling and different surface
treatments on repair shear bond strength of bisacryl

resin material with flowable composite resin.

Materials and methods

A stainless-steel base was used to create 270
blocks for bisacryl
(Protemp™ 4; 3M ESPE, St. Paul, MN, USA). Polyvinyl

chloride tube (PVC) was placed on stainless steel base

cylindrical resin  material

and auto-cured clear epoxy resin was poured. Bisacryl
resin material was injected into the space at the
center of cylindrical block, covered with mylar strip
and waited 5 mins for final setting acoording to the
manufacturer’s instruction. All bisacryl resin blocks
were polished with 800-grit silicon carbide paper and
then cleaned with distilled water and dried with
compressed air. The specimens were stored in
artificial saliva and randomly divided into 3 groups
(n=90), categorized by the numbers of thermocycling:
(1) no cycle (blocks stored in artificial saliva at 37 °C
for 1 h), (2) 194 cycles (equivalent to 1 week in mouth)
and (3) 5,000 cycles (equivalent to 6 months in
mouth). In this experiment, the thermocycling was
done in 5-55°C, dwell time of 30 s and transfer time
of 2 5. After aging, the blocks of each group were
subdivided into 3 subgroups (n=30), categorized by
the methods of surface treatment as follows:

® Subgroup 1: no surface treatment (control
group)

® Subgroup 2: bisacryl resin surface was
grinded with 8-fluted, 0.9 mm diameter cylindrical
carbide bur (Dentsply, Detrey Konstanz, Germany)
with slow speed micromotor (40,000 rpm) in one
direction toward operator for 5s (1 time/specimen)
and air steam for 10s.

® Subgroup 3: bisacryl resin surface was
grinded as described in subgroup 2. Then, the Adper™
Single Bond 2 (3M ESPE, St. Paul, MN, USA) bonding
agent was applied to the surface with applicator for
15 s and was gently air thinned for 10 s and light cured
by LED light-curing system for 20 s (Eliper S10, 3M
ESPE, St. Paul, MN, USA) with 1,200 mW/cm? intensity
(Table 1).
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Table 1 Materials used in study

Provisional Protemp™4 (A2 Shade) Resin : Dimethacrylate polymer 628352 (base)
material 3M ESPE, St. Paul, MN, USA Bis-GMA 644848 (catalyst)
Filler : Zirconium particles

Silica and silane
Repair Filtek™ Z350 XT Flowable Composite Resin :Bis-GMA, UDMA, PEGDMA N941408
material Resin (A3.5 Shade) TEGDMA, Bis-EMA(6)Molecule

3M ESPE, St. Paul, MN, USA Filler : 20 nm silica filler,4-11 zirconia

filler, and aggregated zirconia/silica filler
Surface Adper™ Single Bond 2 Bis-GMA, HEMA, dimethacrylate resin, N922607
treatment 3M ESPE, St. Paul, MN, USA polyalkenoic acid, Photo initiator, Ethanol, Water

Abbreviation: Bis-GMA = Bisphenol A glycol dimethacrylate; UDMA= Urethane dimethacrylate; PEGDMA = Poly (ethylene glycol) dimethacrylate; Bis-EMA =
ethoxylated bisphenol A glycol dimethacrylate; TEGDMA = triethyleneglycol-dimethacrylate; HEMA = 2-hydroxyethyl methacrylate

For each specimen, the flowable resin
composite material (Filttek™ 7350 XT, 3M ESPE, St.
Paul, MN, USA) was injected into cylindrical mold (5
mm diameter, 4 mm height) and light cured over the
glass slide for 20 s (Figure 1). Specimens were
subjected to shear bond strength test by a universal
testing machine (EZ-S, SHIMADZU, Tokyo, Japan) with
a crosshead 0.5 mm/min by placing a knife-edged
blade adjacent and parallel to the adhesive interface
between flowable composite resin and bisacryl resin
material (Figure 2). The mode of failure was
determined using a stereomicroscope (ML 9300; MELJI,
Saitama, Japan) classified into one of three types:
Type I: Adhesive failure, Type II: Cohesive failure and
Type lll: Mixed failure. Data were then analyzed with
Two-way ANOVA (a =0.05) to test for bond strength,
substrate effects and its interaction by Statistical
Package for the Social Sciences (SPSS 16.0; SPSS Inc.,
Chicago. IL, USA) and Turkey’s test was used to
The

distribution of adhesive, cohesive and mixed fractures

determine  differences between  groups.

was analyzed using Chi-square test (a =0.05).

5 mm.

Flowable resin composite

Surface treatment Bisacryl resin

Clear epoxy resin

PCV tube

Figure 1 Bisacryl resin was repaired with flowable resin
composite

Shearing load

Treatment surface

Flowable composite

Bis-acryl resin

PVC tube
Clear epoxy resin

Figure 2 Shear bond strength testing with the universal
testing machine at a crosshead speed of 0.5
mm/min.
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Results

Mean shear bond strength and standard
deviation for each repair group was reported (Figure
3) Two-way ANOVA revealed the highest mean shear
bond strength was acquired from the carbide
cylindrical bur and Adper™ Single Bond 2 group,
whereas the no treatment group exhibited the lowest
mean shear bond strength in all repair time intervals.
Besides, the result revealed that shear bond strength
values were decreased when the number of
thermocycling cycles increased, making the 5,000
cycle specimens had the lowest shear bond strength
for every surface treatment group while specimens in
no cycle group showed the highest shear bond
strength. In addition, significant differences in the
mean shear bond strength were observed among no
treatment, cylindrical carbide bur and cylindrical
carbide bur combined with Adper™ Single Bond 2 in
no cycle group and 194 cycles group. From the graph
in Figure 3, although the no-treatment and 194-

Mean of shear bond strength (MPa)

30

cycles-of-thermocycling group had higher shear bond
strength than the group without thermocycling but it
increase insignificantly. In 5,000 cycles group revealed
that there was no significant difference between
group using carbide cylindrical bur and cylinder bur
combined with Adper™ Single Bond 2. However, there
was significant difference between no treatment
group and surface treatment groups. The fracture
surface examination with stereomicroscope revealed
that most failures were adhesive failure (Table 2). The
study found the group with no treatment had more
significantly adhesive failure than cylindrical carbide
bur treatment group and cylindrical carbide bur
combined with Adper™ Single Bond 2 for all time
intervals of repair. However, the numbers of adhesive
failure for different surface treatment revealed
insignificant difference among the specimens with the

same time interval of repair.

80

70

[ ] No treatment

30 A

20 7

10

BB Cylindrical carbide bur

B Cylindrical carbide bur and Adgermsingle Bond 2

Groups

194 cycles 5,000 cycles

no thermocycling

Figure 3 Bar graph for mean of shear bond strength (MPa). Error bars represent the standard deviations. *The same letter meant there
were no significant differences between groups.

Table 2 Distribution of failure mode

5 5

No treatment 28° 1 1 21°¢ 6 3 20°¢
Grinding 27° 3 0 23°¢ 7 0 22°¢
Grinding+Bonding 21°¢ 6 3 24.¢ 4 2 24 ¢
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Discussions

In this study, shear bond strength test was
used to evaluate the bond strength between bisacryl
resin and flowable composite resin. This method was
found to better simulate the true bond strength of
clinical  situations,

materials  in especially for

evaluating bond strength or surface treatment.'”"
Crack lines, wears or fractures of bisacryl resin
provisional restoration may be detected after being
exposed to oral environment, especially during
functional period. The conditions in oral environment
may lead to some changes on the surfaces of bisacryl
resin materials. Thus, the time intervals of repair must
be taken into consideration in deciding whether to
repair it or not. Several studies have found that the
bonding mechanism between aged repaired substrate
with resin composite is through micro-mechanical

. 14,17,19
retention.

Roughness of the surface and the size
of the filler particle provide possibilities for the resin to
flow into undercuts and then to form micromechanical

. 20,21
retention.™

Opdam etal. reported that use of
flowable composite resin for repair can reduce the void
at interface and produces a better margin seal due to
low consistency, superior to adapt of more viscous
material and more retention through mechanical
interlocking.”” In addition, other investigations have
reported that surface debris and the viscosity of the
resin composite filling can attribute to the reduction
bond Different

treatment methods have been proposed to improve

of repair strength.”** surface

repair strength, such as bur roughening, sandblasting
and phosphoric acid treatment.”"**?°

In this study, cylindrical carbide bur was
chosen as a tool for making surface roughness of
specimens because of its simplification and easiness.
It imitates chair-side clinical situation, routinely
performs provisional crown adjustment. Although in
this study, the surface was not shown by scanning
electron microscope, the surface of bisacryl resin that

was grinded and passed air stream was noticeably

coarser than the non-grinded one. The results showed
that, for all time intervals of repair, carbide cylindrical
bur group had significantly higher shear bond strength
than no treatment group. Previous studies have
shown that micro-mechanical retention is the most
significant factor in the resin composite repair.m’24
However, other studies have found repair bond

strength reduction, which possible causes from

212 Other surface

surface debris or air inclusion.
treatment, such as phosphoric acid, has only cleaning
ability on treated bisacryl resin surface because it does
not affect to the bond strength when repair with
flowable resin c:omposi‘ce.26 A previous study has
showed that surface treatment with sandblast
technique on bisacryl resin prior to adhering with self-
curing acrylic resin provided the highest microtensile
and higher than no surface treatment and bonding
appUcation.29 Séderholm and Roberts™ concluded that
surface roughness might enhance the ability of repair
substrate to mechanically interlock into the initial
substrate, because increased surface area is available
for micro-mechanical bonding. Bonding agents can
improve surface wetting and promote chemical

11,1231

bonding. The possible occurred mechanism is
that the chemical bonds are formed between the resin
matrix and exposed filler particles. As previously
mentioned in the study of repairing composite
restoration, it was suggested that the wuse of
intermediate bonding agent has the major role for the
resin composite repair success that was exposed to
water or to a humid environment.” Furthermore, it has
been found that the coating surface with unfilled resin
bonding agents (Bis-GMA/TEGDMA) before coating with
the composite substrate can improve surface wetting

and promote chemical bOnd]ng‘u,SS,m

The polar nature
of phosphate groups on chlorophosphate ester of Bis-
GMA bonding agents might contribute to bonding with
inorganic filler component of composite,35 In addition,
Hydrophilic primers in bonding such as 2-hydroxy-

ethylmethyacrylate (2 - HEMA) molecule has the
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ability to wet the old substrate by altering the surface
tension and allowing deep penetration into pits,
grooves and porosities of the component.® This study
showed that the cylindrical carbide bur combined
with Adper™ Single Bond 2 group had the highest
shear bond strength in all repair time intervals and
higher bond strength than the carbide cylindrical bur
group and no treatment group, except in the 5,000
cycles test that found no significantly difference
between the two methods of surface treatment.
Although,

contribute to an

the effect of bonding agents might

increase in  micro-mechanical
retention, leading to the improved mechanical
and the surface

interlocking combination  of

treatments and increased shear bond strength of

bonding agent.”"*®

The use of bonding can enhance
the repair bond strength by promoting chemical
coupling to the resin matrix on bisacryl resin and
bonding to the exposed fillers, or micromechanical
retention through monomer penetration into the
matrix microcrack.,” but if specimens had been
immersed in water for an extened period of time or
several cycles of thermocycling, materials were
inclined to take up water and water will break the
chemical structures, such as in carboxyl and hydroxyl
groups,31 Therefore, the hydrolytic stability of the
bonding system had major importance for the success
of resin composite repair restoration.”” Thermocycling
or thermal cycling is one of the most widely used
procedures to simulate the physiological aging in
clinical practice. This method is conventionally used
to simulate the in vivo aging of restorative materials
by subjecting them to repeated cyclic exposure to hot
and cold temperature, in a water bath to replicate
thermal changes occurring in the oral cavity.”® It also
supports the prediction of the of dental material
longevity and also reduces the time consumed in
In this study, the
temperature used for thermocycling are between 5
and 55°C, following the ISO 11405 recommendation.”

Restorations were found to become weaker when

conducting the experiment.

they were exposed to the temperature change (5-

40,41
24 Gale

55°C), similar to those found in the intraoral.
and Darvell postulated that approximately 10,000
thermal cycles correspond to 1 year of clinical
function.” This estimate was based on a hypothesis
that such cycles might occur 20 to 50 times a day,
and this hypothesis has been accepted by several

42,43
authors.™

In this study, specimens were placed in
thermocycling bath at 5-55 °C, with dwell time of 30
s and transfer time of 2 s. A study comparing the
effects of different physicochemical aging methods on
the composite resin to those of composite resin on
repair bond strength, aging the composite resin
substrates through water storage for 2 months
showed results similar to the group obtained with

thermocycling and boiling in water.***

In this study,
the group treated with bur or bur combined with
bonding adhesive in no thermocycling group showed
higher shear bond strength than that in 194 cycles and
5,000 cycles group. In addition, shear bond strength
values were decreased when the number of
thermocycling increases. Similarly, previous studies
showed that lower bond strength values were
aging
" Absorption of water by diffusion process

observed after

46,4
process.

passing thermocycle as
leads to leaching of unreacted monomers and
swelling of the matrix."® It degrades the matrix-filler
interface by hydrolytic breakdown between the
interface and the surface of filler particle.” Water was
broke and the

functional group’s radical activity was diminished It

chemical structure monomer
was so structurally destroyed that even no one active
group could react. It was shown in the research that
the surface treatment with both grinding and erinding-
with-bonding under 5,000 thermocycing cycles had
no statistically significant difference. However, the
results in group with 1 hour (no thermocycling) and
no surface treatment were found insignificantly lower
bond strength than the group with 194 cycles for the
same treatment. Likewise, some studies have found

the tendency for adhesion to be increased over
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. 15-17
time.

This tendency may be due to some
experiments were tested in dry condition or were
studied for a short period of time (24-48 h), in which
the reaction was completely polymerized.”™"" The
degree of polymerization of resin composite was
found affect to the mechanical properties of the
Although,

known that the polymerization of resin composite will

composite. Polymerization kinetics s

reach its peak at about 24 h after the beginning of

50
In no treatment and

polymerization process.dg’
cylindrical carbide bur treatment, found the tendency
of adhesion to be increased from 1 h to 194
thermocycling (1 week) but it did not find different in
5,000 thermocycling (6 months), but it had the
opposite in cylindrical carbide bur with bonding
treatment. Failure mode of no treatment and grinding
groups were similar (Table 2). When aging was longer,
there was less adhesive failures, and more cohesive
failures occurred because of more time for absorbing
water into the molecule. The repair adhesion was
therefore less effective, especially at the interface of
the two substances. However, for grinding with
bonding group, the results showed no significant
difference in adhesive failure under longer aging. The
study found that group with no treatment had more
adhesive failure specimens than cylindrical carbide
bur treatment group and cylindrical carbide bur
combined with Adper™ Single Bond 2 group for all
repair time intervals. It means surface treatment can
improve retention between two substrates by
enhancing less adhesive failure or, in other words,
more cohesive/mix failure. The cohesive failures were
in the aged specimens, indicating that the bond
strength was inferior to the inherent strength of the

aged bisacryl resin.

Conclusions

Different time intervals of bisacryl resin repair
affect to shear bond strength between bisacryl resin
material and flowable resin composite. The longer

use of bisacryl resin provisional crown is in the mouth,

the weaker repair bond strength is. The surface
treatment of bisacryl resin with cylindrical carbide bur
combined with bonding agent could provide higher
repair shear bond strength than cylindrical carbide bur
without any bonding agent and no treatment,
respectively. When repair process is required, bisacryl
resin surface should be treated by grinding or grinding
and bonding agent especially in the case it has been

placed in the mouth for a long time.
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Bone Characteristics of the Maxillary Regions
Commonly Used for Miniscrew Implant Placement:
The Comparison between Different Vertical
Skeletal Patterns

Photirat N* Suzuki B** Suzuki E** Chantravekin Y**

Abstract

The purposes of this study were to evaluate the bone characteristics; the alveolar process width (APW), cortical bone
thickness (CBT), cortical bone density (CoBD), and cancellous bone density (CaBD) of the maxillary regions commonly used for
miniscrew implant placement and to compare the bone characteristics between patients with different vertical skeletal patterns.
Using Cone-beam computed tomography (CBCT) images obtained from 39 patients, age 20-30 years, the APW, CBT and bone
density were measured with Dolphin Imaging software. On buccal side, the APW, CBT, CoBD, and CaBD values ranged from
7.95+1.40 to 12.25+3.95 mm, 1.14+0.27 to 1.35+0.33 mm, 1,025.7+157.09 to 1,167.5+181.50 Hounsfield units (HU), and
398.54+45.47 to 408.71+44.48 HU, respectively. On palatal side, the APW, CBT, CoBD, and CaBD values ranged from 9.08+4.39
to 10.79+5.10 mm, 1.28+0.28 to 1.37+0.29 mm, 1,001.5+148.02 to 1,048.2+128.14 HU, and 416.29+41.76 to 421.73+53.74 HU,
respectively. Comparing of bone characteristics between vertical skeletal patterns there were no statistically significant
difference in this study parameter, except palatal CBT and buccal CaBD in hyperdivergent group were less than other groups.
In conclusion, the bone characteristics of the maxillary interradicular spaces from premolar to molar regions were appropriate
for miniscrew implant placement and the results indicated that it should be cautiously taken into account when placing

miniscrew implants in the patients with hyperdivergent skeletal pattern.

Keywords: Cone-beam computed tomography/ Bone characteristics/ Vertical skeletal pattern/ Miniscrew implant

Introduction

Nowadays, the miniscrew implant is considered
as a standard technique in orthodontic treatment.
Generally the dentist takes a radiograph at the
placement site to find the optimal position and
assesses the vital structures, especially in the
miniscrew implant placement between the roots
known as interradicular technique. The miniscrew
implant which contacts the root surface during
insertion can cause the complications, such as root
resorp’cion1 and increased failure rate.”” However,
there are many factors which may affect the success
of miniscrew implant and cannot be measured with
2-dimensional (2D) conventional radiograph, such as
alveolar process width (APW), cortical bone thickness
(CBT), and bone density.”
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Although the miniscrew implant is currently
used widely, the failure rate of the miniscrew implant
is still relatively high. Herman et al® reported the
failure rate up to 40.8 percent which was not satisfied.
Sometimes miniscrew implant as anchorage may not
be able to sustain for a desired time. One reason is
that stability of miniscrew implant is primary stability
(or mechanical stability), not secondary stability (direct
structural and functional connection between lining
bone and implant surface found in osseointegrated
dental implant).” For a good mechanical stability, the
bone quality for miniscrew implant placement is a
critical factor.'® Both the cortical bone thickness and
bone density have to be considered for the bone

quality assessment, this information is obtained from

* Master’s degree candidate, Master of Science Program in Orthodontics, Faculty of Dentistry, Bangkokthonburi University, Amphur

Muang, Chiang Mai.

** Faculty of Dentistry, Bangkokthonburi University, Amphur Muang, Chiang Mai.
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cone-beam computed tomography (CBCT) image.
According to Misch’s classification, the bone quality
was classified into 5 types based on the computed
tomography (CT) bone density. D1 defines bone
density greater than 1,250 Hounsfield units (HU), D2 is
between 850-1,250 HU, D3 is between 350-850 HU,
D4 is between 150-350 HU, and D5 is less than 150
HU. Researchers found that the patients with type 1
to 3 bone quality had favorable success rate, whereas
55 per cent of all failure cases occurred in Type 4
patients with high risk of extreme bone resorption."”
12

In addition, the CBCT image is also useful for

evaluating buccolingual  thickness, including
neighboring vital structures, such as the maxillary sinus
or the mandibular canal in the case of miniscrew
implant placement in the posterior maxilla or
mandibular buccal shelf (MBS), respectively. The data
from CBCT images can be used to select the optimal
length of the miniscrew implant and reduce the
chance of perforation of those vital structures.”
From review of literatures, the failure rate of
miniscrew implant placement in each patient group
may be different. The patients with hyperdivergent
skeletal pattern had higher failure rate than those of
hypodivergent and normodivergent groups.m’15 The
reason is still unclear. Possible explanation is that the
patients with different vertical skeletal pattern have

different bite forces'®!’

which may result in different
bone density. Moreover, the vertical skeletal pattern
may affect bone morphology as well as bone quality.
Escobar-Correa et al™® studied the MBS characteristics
in the patients with different vertical skeletal patterns,
and found that the hypodivergent patients tended to
have the most favorable osseous characteristics with
widest bone surface angulation, highest bone depth
and CBT, but the differences were not statically
significant.

From the aforementioned reasons, this study
has 2 objectives including

1) To evaluate the characteristics of the
maxillary interradicular bone for miniscrew implant
placement in terms of the APW, CBT, CoBD, and CaBD
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in order to consider the suitability of the bone for
miniscrew implant placement.

2) To compare these bone characteristics
between the patients with hypodivergent, norm
divergent and hyperdivergent skeletal patterns which
will be the basis for describing the different success

rates in all 3 groups of patients.

Materials and methods

Thirty-nine  subjects (age 20-30 years)
receiving treatment at Postgraduate Orthodontic Clinic,
Faculty of Dentistry, Bangkokthonburi University were
recruited in this study. The subjects were divided into
3 groups based on different vertical skeletal patterns,
including 10 hypodivergent, 15 normodivergent and
14 hyperdivergent skeletal patterns. Classification
criteria were 2 from 3 measurements including 1) the
Frankfort-mandibular plane angle (FMA) 2) mandibular
plane angle formed by lines sella turcica (S)-nasion (N)
and gonion (Go)-gnathion (Gn) (SN-GoGn) and 3) the
ratio of the posterior facial height (S-Go) to anterior
facial height (N-menton (Me)). The exclusion criteria
were as follows: 1) systemic diseases that affected
bone characteristics such as thalassemia, G6PD,
arthritis, 2)
medications that affected bone metabolism such as
(NSAIDs),

bisphosphonates, and steroid, 3) radiographic bone

osteoporosis, rheumatoid current

nonsteroidal  anti-inflammatory  drugs
loss visible on CBCT or panoramic radiographs, 4)
presence of abnormalities that interfered radiographic
interpretation, such as crown restoration, dental
embedded tooth,

incomplete eruption of crown and root canal

implant, large restoration,
treatment near the interesting area, 5) craniofacial
abnormalities or any pathology in maxilla, such as
cleft palate, tumour or cyst, 6) missing tooth or history
of fracture in the interesting area, and 7) severe facial
asymmetry.

To reduce error of the data interpretation,
the standard posture of CBCT was oriented from 3

reference planes. First, from the sagittal view, the
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palatal plane (ANS-PNS) was tilted until it was parallel
to the horizontal plane. Second, in the axial view after
jaw tilt setting, the landmarks were presented. The
reference plane was finely adjusted by averaging the
landmarks including posterior nasal spine (PNS),
midpalatal suture (MPS), nasopalatine canal (NPC),
and anterior nasal spine (ANS). The final step seen in
coronal view, the line between mesiolingual cusps of
left and right upper first molars were adjusted to
parallel to the horizontal plane. After the antero-
posterior (A-P), midline setting and transverse tilt setting,

the image was in the standard posture (Figure 1).

On the buccal side, the interradicular spaces
between the first and second premolars (4/5), second
premolar and first molar (5/6), and first and second
molars (6/7) were assessed whereas the interradicular
spaces between second premolar and first molar (5/6),
and first and second molars (6/7) were assessed on the
palatal side. The APW, CBT, CoBD, and CaBD were
vertically measured at 5, 7, and 9 mm from alveolar
crest. From the axial view, the reference line (green
line) had to be in the middle between two adjacent
root surfaces. From the coronal view, the measurement

line (yellow line) was perpendicular to the line of

adjacent bone surface (Figure 2).

Figure 1

The standard posture of CBCT image. A) the palatal plane was parallel to the horizontal plane, B) the middle of

palate, C) the line between mesiolingual cusps of left and right upper first molars parallel to the horizontal plane

Figure 2 The reference and measurement lines. A) the reference line had to be in the middle between two adjacent root
surfaces (axial view), B) the measurement line was perpendicular to the line of adjacent bone surface (coronal view).
This figure showed the measurement lines at 5, 7, and 9 mm.
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The measurements of bone density and
quantity were performed as follows, APW was the
distance between outer surface of cortical bone to
the inner surface of cortical bone of the opposite side
(Figure 3), CBT was the distance between external and
internal surface of the cortex, CoBD was measured in
the middle site of cortical bone thickness and CaBD
was measured on 3 points of APW line, divided
equally into 4 parts, then averaged to one value. One-
way ANOVA test and Tukey’s test were used for
comparing the means of buccal side between each
A-P position, the means of both buccal and palatal
sides between each vertical position, and the means
of both buccal and palatal sides between each
vertical skeletal pattern. Paired t-test was used for
comparing the means of palatal side between each
A-P position. The pilot study was performed in the
real setting in 15 random cases (5 selected CBCT
images from each group). The parameters were
measured twice for the accuracy and the intraclass

correlation coefficients were above 0.894.

Results

All data from the left and right sides were
compared by paired t-test (Table 1) and no
statistically significant difference was found, then all
parameters on left and right sides were combined
together. For overall analysis, the mean APW and CBT
of different A-P and vertical positions on both buccal
and palatal sides were shown in Table 2. Comparing
between each A-P position, the APWs between 6/7 on
buccal and palatal sides were 12.25+3.95 mm and
10.79+£5.10 mm respectively, higher than those of
other positions (p<0.001). Comparing between each
vertical position, the highest APWs on buccal and

palatal sides were found in the 5 mm depth positions

Buccal Palatal

side side

Buccal Palatal

side

side

Figure 3 In the coronal view, APW was the distance between outer
surface of cortical bone to the inner surface of cortical bone
of the opposite side. A) the APW measurement on the buccal
side, B) the APW measurement on the palatal side

(10.51£2.74 mm and 11.46+3.07 mm respectively),
then the widths tended to decrease from cervical to
apical regions (p<0.001). For the CBT analysis in each
A-P position, the CBT between 6/7 on buccal side was
1.35+0.33 mm, higher than other positions (p<0.001),
but the CBT between 6/7 (1.28+0.28 mm) on palatal
side was lesser than those between 5/6 (1.37+0.29
mm) (p<0.001). The mean CBT in each vertical
position on buccal and palatal sides ranged from 1.20
to 1.24 mm and 1.29 to 1.36 mm respectively with no
statistical difference between each vertical position
(p>0.05) (Table 2).
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Table 1 Mean (and standard deviation) of APW, CBT, and bone densities, comparing between left and right sides

APW mm) 9.99+2.73
CBT (mm) 1.25+ 0.42
CoBD (HU) 1,068.0+167.5
CaBD (HU) 413.87+50.09

9.77+£3.01 p>0.05
1.24+ 0.30 p>0.05
1,066.0+157.7 p>0.05
410.93+46.80 p>0.05

*Paired t-test for comparing the means of left and right sides of each parameter. All data, both buccal and palatal sides, in different A-P and vertical

positions showed no statistically significant difference (p>0.05)

A-P position = antero-posterior position, APW = alveolar process width, CaBD = cancellous bone density, CoBD = cortical bone density, CBT = cortical bone

thickness, and HU = Hounsfield unit

Table 2 Mean (and standard deviation) of the alveolar process width and the cortical bone thickness

Buccal 7.95+1.40 9.41+258  12.25+3.95 p<0.001* 10.51+2.74  10.43+£3.15  8.68+3.77 p<0.001**
APW Palatal = 9.08+4.39  10.79+5.10 p<0.001 11.46+3.07 10.52+3.97  7.82+6.16 p<0.001**

Buccal 1.14+0.27 1.17+0.29  1.35+0.33 p<0.001*** 1.20+0.31 1.22+0.32 1.24+0.31 p>0.05
ceT Palatal = 1.37+0.29  1.28+0.28 p<0.001 1.32+0.25 1.36+0.29 1.29+0.31 p>0.05

One-way ANOVA test for comparing the means of buccal side between each A-P position, and the means of both buccal and palatal sides between each

vertical position. Paired t-test for comparing the means of palatal side between each A-P position.

A-P position = antero-posterior position, APW = alveolar process width, and CBT = cortical bone thickness

4/5 = between first and second premolars, 5/6 = between second premolar and first molar, and 6/7 = between first and second molars

5 =5 mm from alveolar crest, 7 = 7 mm from alveolar crest, 9 = 9 mm from alveolar crest

* From multiple comparison test, 4/5 was significantly different from 5/6 and 6/7, 5/6 was significantly different from 6/7

** From multiple comparison test, 9 mm was significantly different from 5 and 7 mm, and 5 mm was not significantly different from 7 mm

*** From multiple comparison test, 6/7 was significantly different from 4/5 and 5/6, and 4/5 was not significantly different from 5/6 mm

Mean of bone density in each A-P and
vertical position was also compared (Table 3). On
buccal side, the mean of CoBD at 5/6 area was
1,155.2+194.63 HU, close to those of 6/7 area
(1,167.5+181.50 HU), and statistically different from
those of 4/5 area (1,025.7£157.09 HU) (p<0.05).
However, the mean of CoBD on palatal side of 6/7
area (1,001.5+148.0 HU) was lesser than those of 5/6
area (1,048.2+128.14 HU) (p<0.001). The means of
CoBD in each vertical position on both buccal and

palatal sides were not different (the ranges were

1,103.4 to 1,122.7 HU for buccal side, and 1,002.7 to
1,037.9 HU for palatal side) (Table 3).

The means of CaBD in each A-P position on
both buccal and palatal sides were not different (the
range were 398.54 to 408.71 HU for buccal side, and
416.29 to 421.73 HU for palatal side), whereas the
means of CaBD in each vertical position were different
(p<0.01). The highest CaBDs on buccal and palatal
sides were found in 5 mm depth positions
(418.06+47.30 mm and 429.3+45.6 mm respectively),
then the cancellous densities tended to decrease

from cervical to apical regions (Table 3).
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Table 3 Mean (and standard deviation) of the cortical and cancellous bone densities

Buccal  1,025.7+ 1,155.2+ 1,167.5+ p<0.001* 1,103.4+ 1,122.7+ 1,122.3+ p>0.05
157.09 194.63 181.50 172.48 203.23 191.34
CoBD Palatal = 1,048.2+ 1,001.5+ p<0.001 1,034.0+ 1,037.9+ 1,002.7+ p=0.05
128.14 148.02 128.20 159.27 129.28
Buccal  408.30+ 408.71+ 398.54+ p=0.05 418.06+ 407.15+ 390.32+ p<0.001**
60.74 44.48 45.47 47.31 50.03 51.66
CaBb Palatal = 421.73+ 416.29+ p>0.05 429.31+ 417.72+ 410.01+ p=0.001**
53.74 41.76 45.63 47.76 49.30

One-way ANOVA test for comparing the means of buccal side between each A-P position, and the means of both buccal and palatal sides between each

vertical position. Paired t-test for comparing the means of palatal side between each A-P position.

A-P position = antero-posterior position, CaBD = cancellous bone density

CoBD = cortical bone density, and HU = Hounsfield unit

4/5 = between first and second premolars, 5/6 = between second premolar and first molar, and 6/7 = between first and second molars

5 =5 mm from alveolar crest, 7 = 7 mm from alveolar crest, 9 = 9 mm from alveolar crest

* From multiple comparison test, 4/5 was significantly different from 5/6 and 6/7

** From multiple comparison test, 9 mm was significantly different from 5 and 7 mm

Comparing the bone characteristics (APW,
CBT, CoBD, CaBD) between the patients with
hypodivergent, normodivergent and hyperdivergent
vertical skeletal patterns, there was no statistical
difference between each vertical skeletal pattern
except the palatal CBT (p<0.01) and buccal CaBD
(p<0.001) (Table 4). CBT in
hyperdivergent group was 1.27+0.29 mm, different

Mean of palatal

from those of hypodivergent and normodivergent

(1.36£0.24  mm
respectively, p<0.05).

1.35+0.31

The means of buccal CaBD

groups and mm
tended to decrease in hyperdivergent group and the
significant difference was found between hypo- and
hyperdivergent group (p<0.05), whereas the means of
palatal CaBD tended to decrease from hypo- to
normo- and hyperdivergent groups but there was no

significantly different (p>0.05) (Table 4).

Table 4 Mean (and standard deviation) of bone characteristics in the patients with different vertical skeletal patterns

APW Buccal 9.93+3.35 9.79+3.30 9.92+3.42 0.14 0.01 -0.13 p>0.05
(mm) Palatal 10.24+4.29 9.26+4.45 10.44+5.49 0.98 -0.21 -1.19 p=0.05
CBT Buccal 1.22+0.29 1.24+0.31 1.21+0.33 -0.02 0.01 0.03 p>0.05
(mm) Palatal 1.36+0.24 1.35+0.31 1.27+0.29 0.01 0.09* 0.08** p<0.01
CoBD Buccal 1,136.3+185.48 1,102.0+153.15 1,116.9+223.59 34.24 19.35 -14.89 p>0.05
(HU) Palatal 1,046.4+146.63 1,012.4+126.08 1,022.9+148.80 33.99 23.50 -10.49 p>0.05
CaBD Buccal 417.72+47.17 407.74+50.09 393.48+52.05 9.99 24.24* 14.26 p<0.001
(HU) Palatal 425.59+33.69 419.64+47.97 413.64+56.09 5.95 11.94 599 p>0.05

One-way ANOVA test for comparing the means of both buccal and palatal sides between each vertical skeletal pattern.

APW = alveolar process width, CaBD = cancellous bone density, CBT = cortical bone thickness, and CoBD = cortical bone density,

HU = Hounsfield unit

* From multiple comparison test, hypodivergent group was significantly different from hyperdivergent group

** From multiple comparison test, normodivergent group was significantly different from hyperdivergent group
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Discussions

This study showed the data about the bone
thickness and density that are key factors to achieve
primary stability and success of miniscrew implants in
orthodontics. The APW tended to increase from
anterior to posterior positions on both buccal and
palatal sides significantly due to the anatomy of
alveolar bone which the posterior part (molar region)
was wider than anterior part (premolar region). When
the width of the alveolar process was measured
horizontally, the width in the crestal region should be
less than those of the apical region. However, in our
methodologies, the  measurement line was
perpendicular to the line of adjacent bone surface
(Figure 2), so the measurement lines in the apical
regions (7 and 9 mm) pointed to the floor of maxillary
sinus which limited the length of miniscrew implant.
That was an explanation why the APW in our study
tended to decrease from cervical to apical regions.
This measurement protocol was similar to the
protocols of Park and Cho" and Poggio et al”, and
our results were similar to their studies. This is
clinically significant when the miniscrew implant is
placed in the high position of posterior maxilla.
Manufactures usually produce variety of screw length
ranging from 5 to 15 mm,”" so the clinician can use
the APW in each position to select the proper
miniscrew implant length.

From our results, the CBT tended to increase
from anterior to posterior positions on buccal side
only. On palatal side, CBT between 6/7 was less than
those between 5/6 significantly. In vertical position,
there were no significant difference between each
region on both buccal and palatal sides. According to
Park and Cho,"” CBT was relatively similar in each A-P
position and tended to increase from alveolar crest
to the apex.

In the posterior maxillary region, especially

the second molar area, there is the zygomatic

buttress, the thick bone ridge which is subjected to
the high compressive stress and strain,? so the
highest CBT was found at the buccal side between
6/7 area. Opposing to the findings on palatal side, the
6/7 region is closed to the groove of greater palatine
canal, so the palatal CBT between 6/7 was lesser than
those of 5/6.

Although there was statistical difference of
the CBT, the means were in range of 1.14-1.35 mm on
buccal side and 1.28-1.37 mm on palatal side which
might have no clinical difference. Fernandes et al™
measured the primary stability of miniscrew implants
in bovine femur, rabbit tibia and synthetic bone. They
found that the primary stability was achieved in the
bone with at least 2 mm CBT or 1 mm CBT with good
quality cancellous bone. From our results, most of
CBTs were in the range of 1-1.5 mm, so the study of
CaBD was so important to determine the good
mechanical implant stability and improve the success
rate of miniscrew implant.

Compared to previous studies of Park and
Cho" and Poggio et al®, both researcher groups
focused on bone dimensions, including APW and CBT.
Most of our results conformed to their reports, but
we further invstigated about the bone densities
because the densities affect the miniscrew implant's
primary stability 9 and success rate. For the CoBD
analysis, the mean CoBDs were 1,001.5+148.02 HU to
1,167.5+181.50 HU, classified as D2 following Misch’s
Classification. The CoBD values of our study were
comparable to the study of Park et al” which studied
the bone density of alveolar and basal bones. They
found that the CoBDs of alveolar bone were between
810-940 HU, whereas the basal bone densities were
between 835-1,113 HU. The CoBDs of buccal side
tended to increase from anterior to posterior
positions (p<0.001), whereas the CoBD between 6/7

was lesser than those between 5/6. There was no
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statistical difference between each vertical position
(p>0.05). Interestingly, pattern of CoBD distribution
was similar to CBT distribution.
Mean CaBDs were 398.54+45.47 to 421.73+
53.74 HU which were classified as D3. The CaBDs in
each A-P position were relatively not different from
each other but tended to decrease from the alveolar
crest to apex significantly. Choi et al* studied the
bone density including cortical and cancellous bone
for areas of miniscrew implant placement. They
reported that the bone densities were between 467
and 1,103 HU and tended to decrease with increasing
in vertical position and A-P position which is similar to
our results that the CaBD in each vertical position
tended to decrease from the alveolar crest to apex
significantly. Wolff’s law states that the bone density
changes depend on the functional forces on the
bone. From Wolff’s law, the apical region of alveolar
process has less masticatory force than the alveolar
crest region, so the CaBD at apical region is less than
those of alveolar crest region.
Comparing the bone characteristics (APW, CBT,
CoBD and CaBD) with

hypodivergent, normodivergent and hyperdivergent

between the patients

skeletal patterns, there no statistical difference
between each vertical skeletal pattern except the
palatal CBT (p<0.01) and buccal CaBD (p<0.001).
Escobar-Correa et al'® studied the MBS characteristics
in the patients with different vertical skeletal patterns,
and found that the hypodivergent patients tended to
have the most favorable osseous characteristics with
widest bone surface, highest bone depth and CBT, but
the differences were not statically significant. Horner
et al”® evaluated the APW and CBT of maxilla and
mandible in the patients with different vertical
skeletal patterns using cone-beam CT images, and
found that the mean APW in hypodivergent group was
greater than those of hyperdivergent group and the
mean of CBT on both buccal and palatal sides in

hypodivergent group was greater than those of

hyperdivergent group, whereas our results revealed
that there was no statistical difference between the
APW mean of each vertical skeletal pattern group and
there was only the difference between the CBT mean
of hyperdivergent group and those of other groups
(p<0.05).

Ozdemir et al®® also used CBCT to study
density of alveolar cortical bone. They found that the
buccal CoBD in hypodivergent group was significantly
greater than hyperdivergent group, whereas in our
study, there was no difference of CoBD on both
buccal and palatal sides. CaBD on the buccal side of
hypodivergent group was greater than those of
normodivergent and hyperdivergent groups. Li et al”’
also used CBCT to evaluate CaBD, their results were
similar to the results of our study. They reported that
in the posterior teeth, CaBD of hypodivergent group
was significantly greater than those of normodivergent
and hyperdivergent groups. Although most of the
bone characteristics comparing between different
vertical skeletal pattern revealed no statistical
difference and each value was acceptable for
miniscrew implant placement; mean APW was higher
than 9.26 mm, mean CBT was higher than 1.22 mm,
CoBD was D2 and CaBD was D3, some parameters in
hyperdivergent group, such as palatal CBT and buccal
CaBD, were lower than those of other groups. These
might be the cause of higher miniscrew failure rate in

this patient group.m’15

We suggest further study which
focuses on the hyperdivergent patients and their bite
forces. For clinical application, in the patients with
severe hyperdivergent pattern receiving miniscrew
implant placement, the CBCT may be useful to
evaluate the critical parameter affecting the outcome

of miniscrew implant, such as CBT and bone density.

Conclusions

1. The APW on both the buccal and palatal
sides tended to increase from the premolar to the
molar regions. (7.95+1.40 to 12.25+3.95 mm), and
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tended to decrease from the alveolar crest to the
apex. The highest APWs were at the area between 6/7
(12.25+3.95 mm) on the buccal side, and at 5 mm
from the alveolar crest on the palatal side (11.46+3.07
mm). In this study, the means of APW from premolar
to molar regions demonstrated that these positions
are suitable for placement of miniscrew implant due
to the appropriate APW. However, it should be
avoided to place the miniscrew implant at higher
vertical position to prevent the maxillary sinus
penetration.

2. The CBT on the buccal side tended to
increase from the premolar to the molar regions
(1.14+0.27 to 1.35+0.33 mm), but on the palatal side,
CBT between 5/6 (1.37+0.29 mm) was greater than
6/7 (1.2840.28 mm). On the buccal side, the CoBD
tended to increase from the premolar to the molar
regions (1,025.7+157.09 to 1,167.5+181.50 HU), but on
the palatal side, CoBD between 5/6 (1,048.2+128.14
HU) was greater than 6/7 (1,001.5+148.02 HU). On
both the buccal and palatal sides, the CaBD tended
to decrease from the alveolar crest (429.31+45.63 HU)
to the apex (390.32+51.66 HU), Therefore CBT, CoBD,
and CaBD were suitable for primary stability of
miniscrew implant.

3. Comparing between each vertical skeletal
pattern, the palatal CBT of hyperdivergent group
(1.27£0.29 mm) was less than those of hypodivergent
group (1.36+0.24 mm), and the CBT of hyperdivergent
group
normodivergent group (1.35+0.31 mm). The buccal
CaBD of hyperdivergent (393.48+52.05 HU) was
significantly less than those of hypodivergent group
(417.72+47.17 HU) (p<0.001). There was no statistical

significant difference in the other parameters. It

(1.27£0.29 mm) was less than those of

should be cautiously taken into account when placing
miniscrew implants in the hyperdivergent skeletal
pattern, due to the least CBT and CaBD of this group,
to ensure the stability and prevent miniscrew implant
failure, especially in the patients with severe
hyperdivergent pattern, the CBCT may be useful to

evaluate these critical parameters.
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Transverse Dimension of Maxillary Arch in
5-Year-Old Children with Unilateral Cleft Lip and
Palate: A Retrospective Study

Winij N* Phaoseree N** *** Kitsahawong K** Phajongviriyatorn P** Pungchanchakul P** ***

Abstract

Hypoplastic and distorted maxilla in children with unilateral cleft lip and palate (UCLCP) has always been a
challenging feature for orthodontic rehabilitation. Series of orthodontic and surgical collection took place over span of 20 years.
Morphology of malformed arch in the early stage influenced the later treatment options greatly. This study aimed to present
characteristics of maxillary arch in transverse dimension of 5-year-old, UCLCP children, and to compare those in the cleft side
to the non-cleft counterpart. Measurements were performed on 55 dental models of maxillary arch which were mature primary
dentition, belonged to non-syndromic UCLCP children selected from the Khon Kaen University (KKU) Cleft Center’s archive since
2002-2020. The measurement included intercanine width, intermolar width at primary first molars (D) and second molars (E)
levels, arch height and arch perimeter by only one researcher (Intraclass correlation coefficient =0.96). Analysis of the whole
arch showed the mean values (SD) in millimeters, including the intercanine width =28.86 (3.37); intermolar width-D =33.42 (2.75)
and -E =39.73 (2.31); arch height =14.11 (2.23), and arch perimeter =68.35 (6.09). The comparison of arch dimensions between
the cleft side and non-cleft side, means of intermolar width at both D and E levels were significantly wider (Wilcoxon signed
rank test; p<0.01). Similarly, significantly larger of the mean arch perimeter was observed on the cleft side (Paired t-test; p=0.01,
95% Cl: 0.23-1.64). There was no significant difference of means of the intercanine width and arch height between both sides.
Results demonstrated that at this stage of full primary-dentition, arch dimensions of the cleft side appeared to be, at least,
comparable to the non-cleft side. The significantly wider transverse dimension observed in the posterior section might contribute
to the larger arch perimeter of the cleft side. Our findings suggested that maxillary arch collapse in the transverse plane was
not obvious at this stage.

Keywords: Unilateral cleft lip and palate (UCLCP)/ 5 years old/ Transverse arch dimension/ Cleft side/ Non-cleft side
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Introduction

Prevalence of clefts in Thailand during the
past three decades, has been varied, between 0.84-
2.49 in 1,000 live births." The prevalence reported in
the Northeastern region ranks in the higher end of this
range.”” Malformation of lip and palate disturbed the
development of surrounding structures and hence,
compromised their appearances and functions.*
Children born with orofacial cleft need comprehensive
health care from at birth, in some cases from prenatal
stage, through adulthood.” To maximize the treatment
outcomes,

interprofessional  guideline

rehabilitate all

required

multidisciplinary management to

aspects of these congenital anomalies. The evidence-
based treatment guidelines aim to maximize growth
of the child to one’s potential and restore the
functions and esthetic of the face, which help
promoting patients’ quality of life and self-esteem so
that our patients would be able to blend in with the
community.

Complete cleft lip and palate has been
considered as the most severe form on all types.
However, unilateral cleft lip and cleft palate (UCLCP)
may be the most difficult to manage due to

asymmetrical of maxillary arch and distortion of the

* Dental Department, Lang Suan Hospital, Amphur Lang Suan, Chumphon.
** Department of Preventive Dentistry, Faculty of Dentistry, Khon Kaen University, Amphur Muang, Khon Kaen.
*** Research Center of Cleft Lip-Cleft Palate and Craniofacial Deformities, Khon Kaen University, Amphur Muang, Khon Kaen.
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arch form.*® In Thailand, the prevalence of UCLCP is
accounted for 50-70% of the orofacial clefts."> ™
UCLCP children were born with developmental
defects both in the skeletal and dentoalveolar
structures, which affected their maxillary growth in
the antero-posterior, vertical and transverse planes.
Depending on the severity, the cleft arch will be,
firstly, orthopedically-orthodontically modified and
the remaining gap closed by orthodontist and surgeon
using nasoalveolar molding device, follow by closing
of oronasal gap and palate. These treatments
happened before their second birthday. It is

recommended that outcomes of the earlier

comprehensive treatment could be accurately
monitored at 5 years old, that would serve as the
predictor for future prognosis.” Later in the mixed
dentition prior to the

subsequent phase of

orthodontic treatment commmenced, anterior and/or

posterior  crossbite  usually = became  more
noticeable.”™!! Malposition of either greater or lesser
segment makes the maxillary arch appeared

disproportionate in the transverse direction. It is

assumed that the transverse arch dimension of cleft

12-13
Whereas

sides would be more severely collapsed.
those of the non-cleft side might be, more or less,
similar to those of unaffected children. Deficiency of
the transverse dimension of UCLCP arch at 5-year-old
cloud be a consequence of palatoplasty. Severity of
the UCLCP arch during the 5-year-old stage greatly
influences the later treatment options and the
treatment outcomes in the permanent dentition.""
After 5 years old, the orthodontic treatment aims to
modify the growth and align the teeth so that upper
and lower arches of cleft patient are coordinated, but
not to be comparable to those of the non-cleft
individuals. Previous studies showed that either side
of the UCLCP arch reacted to the treatment e.c
surgery and orthodontic, in different manners.”"’
Transverse arch-expansion, therefore, is one of the

great concerns for orthodontic plan during mixed

dentition stage for children with UCLCP. The degree
of maxilla deficiency of the asymmetrical UCLCP arch
has not been reported in Thailand. Therefore, the
aims of this study are to examine the transverse arch
dimension of 5-year-old children with UCLCP, and to
compare these parameters between cleft and non-
cleft sides using models available in our Center. Data
derived from this study will provide the genuine
extent of the maxillary arch transversal defect and
differentiate the discrepancy between the cleft and
non-cleft sides, that may contribute to decision

making of the transverse arch expansion.

Materials and methods

This study was approved by Center for Ethics
in Human Research, Khon Kaen University (HE642122).

Sample

Samples were dental model of children born
with non-syndromic UCLCP, who registered with the
Center of Cleft Lip-Cleft Palate and Craniofacial
Deformities Incorporation with Tawanchai Foundation
and attending Faculty of Dentistry, Khon Kaen
University for treatment according to KKU Cleft
(https://kkucleft.kku.ac.th/?page_id=1654)

since 2002-2020. All samples in the archive were

protocol

derived from patients who had surgical repair of lip
and palate according to KKU Cleft protocol. As part of
the 5-year index records, the studied models were
derived from children aged approximately at 5 years
old.> All available maxillary models that had mature
primary dentition, where 2" molars fully erupted,
were selected. These included models with carious
cavity on crowns. Excluded models were 1) presented
with permanent tooth, 2) broken or had defects,
which unable to identified all the reference points.

Data collection

General data of the sample were recorded as
follows; gender, cleft laterality, and cleft size. Cleft

size was measured at the widest interalveolar gap.
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Arch dimension measurement

Transverse dimension was measured on cleft
and non-cleft sides separately by midline. The model
midline was defined as follows; In the anterior,
reference points were the median labial frenum and
the point of incisive papilla. Posterior boundary was
set by a line between right and left tuberosity.®* A
straight midline (M in Figure 1A) was then drawn from
anterior reference points, perpendicularly, to the
posterior boundary. Additional reference points were
determined (Figure 1A) as follows; intercanine width
{(C=M Line)+(M line- C")}: distance form midline to the

Figure 1

tip of right and left primary canines; intermolar width
{(D-M line)+(M line-D’) and (E-M line)+(M line-E")}:
distance form midline to central fossa of right and left
primary first and second molars and arch height:
distance between a line intermolar width of the right
and left primary first molar to M line and contact
point of the primary central incisor. In case that any
index tooth was absent, mid-point of the width of
alveolar ridge at the referred position was used. Arch

perimeter (a+b and c+d): sum of linear distances from

a to b and c to d as shown in Figure 1B.

Diagram depicts measurements of transverse arch dimension 1A) and arch perimeter 1B) on the maxillary arch of a UCLCP dental

model. Transverse arch dimension of each side was measurement of the lines from 3 reference points from non-cleft side (i.e. C,
D, E) and those from cleft side (i.e. C’, D’, E’) perpendicularly to the midline (M). The upper case letters with (* ) in 1 Aand “c”

and “d” in 1B, designate for measurements on the cleft side.

Calibration of the examiners

One researcher was trained and calibrated to
collect the data with an experienced orthodontist. On
dental models, sharp black pencil (@=0.5 mm) was
used to locate each reference point under the light
setting. Variables were measured using orthodontic
transparent template and a manual divider. Twenty
dental models were randomly selected to conduct
for intra-examiner reliability test. Intraclass correlation
coefficient for intra-examiner reliability was 0.96,
Each measurement was

considering as good.

performed in triplicate and mean values were used.

Statistical analysis

Statistical analysis was performed using IBM®
SPSS® Statistics version 27.0 (IBM Corp., New York).
General characteristics, laterality and cleft size were
reported as frequencies, percentages and mean and
standard deviation (SD). Wilcoxon signed test was
used to compare the intercanine width and
intermolar width of the cleft side to those of the non-
cleft side. While, the mean of arch height and arch
perimeter

were compared using paired t-test.

Statistical significance difference was set at p<0.05.
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Results

Fifty-five models of UCLCP patient met the
inclusion criteria and undergone the analysis (Table 1).
There was a slightly higher proportion of girl (52.7%).
Cleft occurred mainly on the left side (67.3%). The
mean cleft width was 1.89 (1.62) mm. and the width
range of cleft size was 0.5 - 5.5 mm. In 28 studied
models (50.9%), at least one tooth was absent from

the ridge.

Table 1  General characteristics of the studied samples (n = 55)
Variables Frequency Percentage
Gender Male 26 47.3
Female 29 52.7
Cleft site Right 18 32.7
Left 37 67.3

Analysis on whole transverse arch dimension
showed that the mean (SD) of intercanine width was
28.86 (3.37) mm., and means of intermolar width for
D-D’ was 33.42 (2.75) mm. and for E-E* was 39.73
(2.31) mm. The mean of arch height was 14.11 (2.23)
mm. and was at 68.35 (6.09) mm. for arch perimeter.
When compared the transverse dimension between
affected and unaffected sides, the cleft side was
wider at the posterior part (Table 2). The means of
intermolar width of the cleft side, at both levels of
the first and second molars were significantly wider
than those in the non-cleft side. However, the mean
of intercanine width was comparable on both sides.

The mean of arch perimeter of the cleft side
was more than that on the non-cleft side, statistically
significant. The mean of arch height of the cleft side
was slightly longer, but not statistically significant.

Table 2 Comparison of arch dimensions between cleft side and non-cleft side

Cleft side Non-cleft side
Arch dimension (mm.) n =55 n=>55 p-value

Intercanine width (mm.) mean (SD) 14.54 (2.74) 14.32 (1.69) 0.44°

Median (Q1 - Q3) 14.50 (13.00 - 16.50) 14.50 (13.00 - 15.00)
Intermolar width (mm.) (D)  mean (SD) 17.34 (2.17) 16.07 (1.67) <0.01*°

Median (Q1 - Q3) 17.00 (16.00 - 19.00) 16.00 (15.00 - 17.50)

(E)  mean (SD) 20.76 (2.37) 18.96 (1.48) <0.01%°

Median (Q1 - Q3) 21.00 (19.00 - 22.50) 19.00 (18.00 - 20.00)
Arch height (mm.) mean (SD) 14.48 (2.67) 13.74 (2.65) 0.06 °

Median (Q1 - Q3) 14.50 (12.00 - 16.50) 14.00 (12.00 - 15.00) (95% Cl; -0.05-1.52)
Arch perimeter (mm.) mean (SD) 34.64 (3.32) 33,71 (3.31) 0.01*°

Median (Q1 - Q3) 34.50 (32.00 -37.00) 33.50 (31.00 - 36.00) (95% Cl; 0.22-1.64)

Different superscript letters indicate significant differences in the comparison method using Wilcoxon signed rank test (a) and the Paired t-test (b). (*)

indicates mean difference is significant at the 0.05 level (2-tailed)

Discussions

Inherently, the maxilla of UCLCP was
hypoplastic. The alveolar ridge was discontinued with
deviation of lesser segment from the greater
segment.”’ From the edentulous arch, at birth, to fully
developed primary dentition, growth of the cleft arch
was, in part, the outcome of the prior treatments,

which influenced by the timing and protocol.zz’23

Initially, those segments required alignment by
presurgical orthopedic/orthodontic appliance. Cleft
defects at lip and palate were later surgically repaired,
which

dimension. In most cases, arch expansion would be

inevitably affected the transverse arch

provided by orthodontic appliance at late-mixed or

permanent dentitions. Well-aligned and expanded
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arches gained huge benefits on both esthetic and
function as well as facilitated surgeons on the bone

2% n each well-established center, the same

grafting.
principle protocol e.g. orthodontic and surgical plan,
has often been calibrated among the team to
maximize the treatment outcomes, including the
technique and the timing for treatment. The variation
in the treatment methods usually is due to complexity
of the cleft, rather than the operator/surgeon’s
preference. The systematic treatment outcomes are
commonly monitored when patient is approximately
at the age 5, 10, 15 and 20 years.5

The analysis of dental models at 5-year-old
has been recognized as a reliable index to monitor
growth and treatment outcomes at the early stage.’
This study addressed the intensity of transversal
problem of the UCLCP maxilla by examining the cleft
side and compared to the non-cleft side of the same
child using the model according to the 5-year index.
Dental model had captured the arch dimension for
later re-analysis. Measurement of arch parameters
using dental model was an accurate and reliable
method, which has been used across the disciplines.
The data can be compared to other previous studies.
One of the drawbacks of model analysis is limited
compliance of such young children, which make the
whole arch impression taking became impossible in
some cases. Others include the damage of the
models over time and even loss of some models. In
this  study, individual’s information including
radiographs and medical conditions, other than cleft
types, have not been analyzed.

In this study, cleft presented more frequent
on the left side of the arch similar to the
epidemiological report,25 Our studied samples,
deriving from UCLCP children, at approximately 5
years of age, who were homogenously treated
patients under the KKU Cleft Protocol within the
Center. They were in mature primary dentition of

which all the primary second molars, the last teeth to

emerge, had fully erupted. Evidence has showed that
at the age range of 4-5 years old the dimension of
maxillary arch was very much unchanged and a

resume as the first

26-27

significant  growth would
permanent teeth come through.

The maxillary arch with UCLCP, in this study,
were smaller in all dimensions when compared to the
average measurement reporting in a cohort study of
non-cleft Thai children at 5 years old.”® Arch
perimeter was reported to be 73.49 (3.30) mm. as
compared to ours at 68.35 (6.09) mm. The reported
width of intercanine at 30.24 (1.78) mm.
intermolar at 44.24 (2.16) mm in non-cleft Thai

and

children, also wider than those of our study at 28.86
(0.45) mm. and at 39.73 (2.31) mm., respectively. Arch
height was not reported in the cohort study so the
antero-posterior plane was unable to compare with
our data. Studies from other ethnicities also showed
that maxillary arch dimension of UCLCP children in
their primary dentition was relatively underdeveloped
when compared with the non-cleft children.
However, they were closely resembled to the
dimension of the unilateral cleft lip children'®* and

11, 2 . .
© % 0 view of interarch

the cleft palate only.
relationships, discrepancy occurred both the antero-
posterior and the transversal dimensions.  The
reduction of maxillary transverse dimension led to
posterior arch discrepancy, featured as posterior
crossbite. It has been shown that cleft and non-cleft
sides affected differently by the surgery/orthodontic

13, 15-16

treatments, which resulted in further distortion

of the UCLCP maxilla. Planning for arch expansion
was, therefore, required analysis of all these factors.
A recent study by the Cleft Care UK found that the
transverse dimensions of maxillary arch of 5-year-olds
had improved in small but positive direction due to
the continuing development of cleft protocols and
better quality of training. The transverse dimensions

of lesser segment (cleft side) was one of the
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outcomes that was reported to be increased at both
primary canine and second molar levels.”

Based on the study’s aim, data was analyzed
to compare between affected and unaffected sides.
The transverse dimension of cleft side was

significantly larger, particularly at the posterior
portion, whereas the anterior width was comparable.
The findings supported that the growth of anterior
portion, either on affected or unaffected side, which
undergone restriction immediately after surgical lip
repaired, had caught up at around 5 years old and
became relatively least affected in UCLCP children.””
* The wider of the posterior transversal width at the
cleft side could resulted from position of the lesser
segment. The lesser segment, which contained the
molars, tended to positioned backward and outward,
diverted from the midline. The position of primary (D’)
and secondary (E’) molars that served as reference
points had, therefore, drifted distally and buccally.
Larger arch perimeter and intermolar width could,
therefore, be expected on the cleft side. The
posterior transverse dimension at 5 years old in this
study was shorter by approximately 5 mm. than the
non-cleft Thai children,28 similar to other reports.zl' »
At an earlier stage, the comparison of UCLCP to, non-
cleft controls and to other cleft groups, was
controversial.'” > This might be due to the different
treatment  protocols e.g. palatoplasty, in various
centers. As the development progress into mixed
dentition, the posterior dimension might be able to
approach the normality, still with certain degree of
constriction, without orthodontic treatment.'® By
analyzed cleft and non-cleft sides separately, we
found that transverse arch dimension of the affected
side was at least comparable, and not smaller than
that measured on the unaffected side at 5 years old.
A simple comparison of the average transverse
dimension of the non-cleft, Thai children from a
cohort study demonstrated that either cleft or non-
cleft side was smaller than maxilla of the non-cleft.
This finding emphasizes that growth of the non-cleft

side is also deficient in these UCLCP children.

Some features could also impact the
maxillary arch dimension. A larger cleft size located
mesially to the canine, has been associated with less
development of crossbite at the posterior and
anterior segments in the primary dentition.”” The
larger cleft gap seemed to keep the transverse
constriction less severe. The average cleft width
presented in the studied samples was around 2 mm.
The sub-analysis could not be performed at this stage
of study, as there were only 20% of the samples had
cleft gap greater than 3 mm.

Based on findings from this and other studies,
there are several combinations of internal and
external factors that could variously influence the
growth and development of the maxillary arch in
children with UCLCP. Some of which, could be
controlled. Attempts by all disciplines in the team
should be made to reduce collapsing of the maxilla
and to facilitate patient’s arch growth to one’s

potential.

Conclusions

Transverse arch dimension of children with
repaired UCLCP,

protocol, was reported. The transversal width and arch

treated under a homogenous
perimeter of the cleft side are greater at the posterior
level, without signs of the segmental collapsed on the
cleft side at 5 years old as shown by increased
intermolar width. Altogether, our findings suggested
that close monitoring and early intervention may be
implemented in UCLCP cases that predisposing factors

for arch dimension loss are detected.
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Figure 1  Pre-operative intraoral photographs before treatment at the Faculty of Dentistry, Khon Kaen University A) Aphthous ulcer at the
left side of lateral tongue B) Aphthous ulcer at tip of the tongue size 2 mm. x 2 mm. C) Aphthous ulcer at the left side of floor of
mouth D) Aphthous ulcer size 3 mm. x 5 mm. at the buccal mucosa near the left lower 1st molar E) Aphthous ulcer at the lower
lip, size 2 mm. x 2 mm. F) Aphthous ulcer at the left side near tip of the tongue, size 10 mm. x 15 mm.
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Table 1 Blood examination results pre-treatment
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A A1NIUNG HRUBTYAGIULANUDY (m1999 1) 91nN1S

' Hemoglobin (g/dl) 12-16 9.8 Low
upnUBTAALiAEEALAT (Hemolysis) Falunatnaufes  Hematocit (%) 3747 30.4 Low
vaansidensanany Falevinisdsusndumsailalay ENBE /Counat) 4:500-10,000 | 5,710

P cells/mm

(5 1aansu) SUUTEMUNSIIMITTURY 1 ASI LAY NS Neutrophil (%) 1072 401

woudlulau sviglnlusmnuidutusssay 0.1 (0.1%  Lymphocyte (%) 18-49 417
. . . - o & Monocyte (%) 2-9 10.9 High
Triamcinolone acetonide) NMUSHIULNAIURL 2 AT _ yt_ ’ $

o aax o Eosinophil (%) <8 2.8

wrgnnsdeldivasundaslulumeannay (a1s1e9 1) Basophil (%) <2 05
Rbc (10" cells/\) 4.2-55 3.50 Low.

MCV (f) 80-100 86.9

MCH (pg) 26-34 28.0

MCHC (g/dl) 31-37 329

RDW (%) 11.4-15 12.2
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1. Dexamethasone (0.5 mg/tab) 80 tabs
Sig: 1 tab dissolve in 5 ml water, swish for 5
mins tid pc NPO 30 mins
2. Doxycycline (100 mg/cap) 80 caps
Sig: Pour content of 1 cap into 5 ml water,
swish for 2 mins tid pc prior to dexamethasone
3. Folate (5 mg/tab) 30 tabs
Sig: 1 tab/day in the morning
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arwisiulaliiiag (Reassure) T1508lsntiannsndnns
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Table 2 Treatment options of oral aphthous ulceration classified by the degree of recurrence

Degree of recurrence
Mild Moderate Moderate to severe Severe

Amlexanox 5% Triamcinolone acetonide Sucralfate 1 g Pentoxyfylline 400 mg
q.i.d. 0.1% in orabase t.i.d. p.o. g.i.d. p.o. b.i.d.
5-Aminosalicylate 5% Dexamethasone Colchicine 0.5-2 mg Prednisolone 10-40 mg
cream t.i.d. 0.1% in orabase q.i.d. p.o. b.i.d. p.o. 0.d.
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Table 3 Blood examination results after the first follow-up
Test Reference range

Hemoglobin (g/dl) 11.5-16
Hematocrit (%) 34-47

WBC count (cells/mm?) 6,000-13,500
Neutrophil (%) 40-72
Lymphocyte (%) 20-44.5
Monocyte (%) 3.4-9.8
Eosinophil (%) 0.7-9.2
Basophil (%) 0.0-2.6

Rbc (*10* cells/) 3.8-6.1

MCV (fl) 80-97.8

MCH (pg) 25.2-32
MCHC (g/dV) 29.9-34.3

RDW (%) 11.9-14.8

TIBC (ug/dl) 280-480
Transferrin sat (%) 27-45

Serum iron (ug/dl) 50-150
Ferritin 20-200
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Result Interpretation
11.6

36.4

8,570

71.8

21.8
5.4
0.6
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31.9
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25.1 Low
51
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Figure 2

Post- operative intraoral photographs after treatment for 5 weeks at the Faculty of Dentistry, Khon Kaen University A) Aphthous

ulcer at the left side of the ventral of tongue remains only a small ulcer B) Aphthous ulcer at tip of the tongue C) Aphthous ulcer
at the ventral surface of tongue D) Aphthous ulcer at the buccal mucosa near area of the left lower 1% molar remains only a small

ulcer. E) Aphthous ulcer at the lower lip
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[ Triamcinolone acetonide 0.1% oral paste tid ]

step 1

f - Dexamethascne (0.5 mg/tab) 80 tabs h
sig: 1 tab dissolve in 5 ml water, swish for 5 mins
tid pc NPO 30 mins

step 2 - Doxycycline (100 mg/cap) 80 caps

Sig: Pour content of 1 cap inte 5 ml water, swish

for 2 mins tid pc prior to dexamethasone

- Pranisolons 10-40 mg p.o. daily

step 3

- Pentoxifylline 400 mg p.ob.id

U3 wwvainsuiRtunmseeuntieniiunaseulunduilud

Figure 3 Protocol for the prescription to recurrent aphthous
ulceration patient
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Recurrent Oral Aphthous Ulcer: Case Report

Tangcharoen C* Sangsuttiwvongsa K** Thammajaksila N*** Damrongrungruang T****

Abstract

Recurrent aphthous ulcer is the common lesion of the oral mucosa. The exact etiology of aphthous ulcer is still
unknown. Risk factors, however, that are involved in the development of lesions are stress, food allergy, genetic factors,
disorders of the haematologic system, hormonal influence, viral or bacterial infection, trauma, immune system disorders,
including syndromes or systemic conditions such as Behcet's syndrome, certain drugs, for instance, non- steroidal anti-
inflammatory drugs. Regarding current treatments, there are no drugs capable of causing complete remission. Thus, the
main treatment relies on symptomatic treatment by reducing the risk factors that will cause disease and alleviating the
patient’s pain from the established ulcers. This case report refers to a 12- year- 11-month- old female who had aphthous
ulcers on the tongue and oral mucosa for more than one year. The patient had been treated with dexamethasone and
doxycycline. Since the patient’s blood examination report demonstrated a slightly decreased hemoglobin and hematocrit,
therefore folate was also given for 2 weeks. As a result, the intraoral lesions became smaller, no new lesion was found and
the patient had no pain and could speak, masticate, eat, and brush normally. In summary, the success factors in managing
recurrent aphthous ulceration are not only using drugs that have adequate potency to diminish inflammation, but also
managing the patient holistically to lessen the potential risk factors. For instance, in the present case, the patient was
advised to cope with the stress from the entrance examination that might promote lesions and to consume food containing
iron and vitamin A and taking vitamin C-containing food with iron-containing food in order to increase iron absorption.

Keywords: Aphthous ulcer/ Dexamethasone/ Doxycycline/ Folate/ Management
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Antimicrobial Properties of Thai Herbal
Plants for Application in Root Canal Treatment

Phuvoravan C* Aupaphong V* Saraban O* Uraisin P* Sukcharoenkraisri C*

Abstract

The aim of this article was to collect the data published in the research related to antimicrobial property of
herbal plant that can be cropped in Thailand. This preliminary data could be used to develop herbal plant products as an
alternative in endodontic therapy. This literature review was conducted using electronic databases such as PubMed,
ScienceDirect, Wiley, ResearchGate, Elsevier and Google Scholar. The search was done with the keywords: Herbs, Herbal
extract, Endodontics, Root canal, Antibacterial, Antimicrobial, Antifungal. The results showed that Thai herbal plant exhibited
the antimicrobial activity against both bacteria and fungi. This article selected 7 types of Thai herbal plants which were
Neem, Noni, Turmeric, Triphala, Aloe vera, Garlic and Guava. These herbs shown favorable outcomes in eradication of
endodontic microorganisms in both single or mixed culture and biofilm.
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