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Table 1 Basic characteristic of the patient collective

Sex

Male 2(14.29%) 0

Female 12(85.71%) 4
Age

<20 years 2(14.29%) 1

20-29 years 6(42.86%) 0

30-39 years 5(35.71%) 2

40-45 years 1(7.14%) 1
Mean of weight(kg.) 52.75
Mean of duration time(min.) 152.5
Mean of length of stay (day) 3
Mean of estimate blood loss(ml.) 437.5
Mean of jaw setback dimension (mm.) 475
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76

74

pre-op 24h

== = control group

Dexamethasone (total 16 mg) o« o0 o Dexamethasone (total 32 mg)

48h 14d
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uag 147
Figure 3 Mean of facial measurement (centimeter) at pre-operative, 24h post-operative, 48h post-operative, 14 days post-operative, bilateral

sagittal split osteotomy procedure
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Table 2 One Way ANOVA showed the difference of Relative change of facial measurement between 3 groups.

Difference of Relative change of facial measrement

Relative change of facial measurement 0-24 h
Relative change of facial measurement 0-48 h

Relative change of facial measurement 0-14 d

P-value

0.469

0.212

0.106
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Administration of Intravenous Dexamethasone for
Prevention of Postoperative Swelling in Bilateral
Sagittal Split Ramus Osteotomy Setback (BSSRO
SETBACK) Patients: A Double-Blind, Randomized
Controlled Trial

Jenjarat T* Sittisomwong S** Pattanittum P*** Rattanaphan P**

Abstract

Dexamethasone is commonly used to reduce post-operative swelling in orthognathic surgery patients. However, the effective
administration dose of dexamethasone is still controversial among studies. The objective of this study is to study the efficacy and side effects of
different administration doses of intravenous dexamethasone on reducing post-operative swelling and serum C-reactive protein levels. 14
patients (2 male, 12 female, age 19-42 years) undergoing BSSRO setback surgery at Faculty of Dentistry, Khon Kaen University during May
2019 to December 2020 had participated in this study. 4 patients were randomized into the control group (no dexamethasone). 5 patients in
the first study group received 8 mg of intravenous dexamethasone at 30-60 minutes pre-operatively and 3 times post-operatively (total dose 32
mg) and 5 patients in the second study group received 16 mg of intravenous dexamethasone at 30-60 minutes pre-operatively (total dose 16
mg). The facial measurement method was used to record post-operative swelling at 4 time points.: pre-operative and 24 hours, 48 hours, and
14 days post-operatively. Side effects following dexamethasone administration were also collected. The study results showed that there was no
statistical difference in facial swelling between both study groups and control group. Meanwhile, the C-reactive protein level in the 8-mg x4
dexamethasone group was lower than the control group with statistical significance. None of the side effects was found in this study.

Keywords: Dexamethasone/ Bilateral sagittal split osteotomy/ C- reactive protein/ Post-operative swelling
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bias), Performance bias (Blinding participants and personnel,
outcome assessment), Attrition bias (Incomplete outcome data)
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9AAYDI Cochrane M3ttlananS3 sumouveIdpINguNAGD
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amzanuavesmsane Tasazidenlddmuunuunsi
(Fixed effect model) tiionmzaNuANIznI1NsANE (©) 3
AleenIvs e N evaz 50 uazvzidenldauuuLDY
gu(Random effect model) denmranuAssEnIemsan
(@) HAunnniooay 50 LAZNATOUANUATIUAIUANUDY
MIANBIRIBLDLNATDY Cochrane Q test HAZY UALOY DYYD
msAnudeTIuFesifosaz 95 HazIHLAM Forest plot

Na
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Figure 1 Diagram of studies: PRISMA guideline
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M1 2 uaasgluuy, samsany, Suandihe, Swunnguinlduas lildmanansy lvusu st uundihenszgnuiniuing 1

A Y
1392 UN
Table2  Show types, results, number of participants of studies.
With platelet rich fibrin Without platelet rich fibrin
Number n
e . . . .
S Ve e imome g Age Unilateral Bilateral Age Unilateral  Bilateral
(year) alveolar alveolar alveolar alveolar
Control (average) (average)
cleft cleft cleft cleft
A.Thanasut 2013 RCT 6:7 8-14 9.83 4 2 10.29 7 0
Shawky, et al. 2016 RCT 12:12 9-14 10.92 12 0 10.92 12 0
Saruhan, et al. 2018 RCT 10:12 6-28 20.21 6 4 15.65 7 5
Omidkhoda, et al. 2018 RCT 5:5 9-12 11.3 5 0 11.3 5 0
Desali, et al. 2019 RCT 20:20 9-18 15.11 16 4 15.47 15 5

Thanasut tazane Tuil 2013° Anwinisilgn
nszgmiiiulasldnszgnaz Tnnludilenszgnuniniu
IWJ'T%‘IQ 1419 (Unilateral alveolar cleft) 1ag 2 4 (Bilateral
alveolar cleft) 33901g 8-15 11 Tugilae 20 518 Hgilaufign
FABONIZNIIMIANE S0 7 510 1flesn1nuians
AAMIUHANITINEI TUNABNGUNAGDI 6 318 LAZNQY
AAw 7 510 imsisziiudSiasdesaznszgnilgn
mendimaiganizgniiszerinn 6 ey wuingu
naaoelidesazUiuinsnszgnign 41,3194 93.39 s
naedoony 64.87+19.63 uaznauaduguiilsnnidooas
nszgnilgn 40.57 f19 90.28 iAna1edeoay 67.74=18.73
HaNsANEINUAULANA19eE1e lulded Ay n1eana
(p=0.949) TEMINNGUAIVANUALNAUNAADL HAN
AAAIUNITING 6 1A LAZEINLINGUNARDINAY
nutuvesnszgnilgnlinandeainnguaiugui
p=0.465

Shawky tazamz 1uil 2016 Anyinsilgnnszgn
iwhiluTasldnszgnas Tnnludiheiifunszgnindii
117 1919 529019 9-14 ) Wanua 24 510 Taoudailungy
NAABY 12 310 HALAGUAILANDA 12 318 Tiszoz1Ia 6
@oumenaInsiny imsilsziulimaesievazves
nszgnilgnn1anImsed wudinqunaassldnudesas
5asnszgnilgn 79.71 B3 88.4 ANA1eS oAz 82.6+3.9
uaznquAIURUNUSorazlSuIATnIzenilgn 60.3 14 76.4
ANA195eeaz 68.38:6.67 Ingnungunaasilsuiag
fouazupInizgnilgnuINnIINguUAILAN HANATINDE1H
Heddyneadana p< 0.05

Omidkhoda M. t1az amslull 2018" Anwinis
Ugnnszgniiifulagldnszgnaz Twnludilae 10 510

(NGUAILAY LAZNGUNAADY NQUAZ 5 318) $I301g 9-127)
wazifunszgauiiiuing 1§19 nuduilodsziduany
MU ANNGR LAZANNHU N UVDINTEANNUNNIINA
msidanasiiszezna 3 feu nungunaaes inw
g ANUAUT 1AZANNHUIMUY LANANIINAGUAIVAN
oda ifiedfyneada ilefnammamsnm 3 iweu
nuhnguaIuguiimsazaefivesnszgnilgniifesndy
ot lihiudrymeadanon p=0.83

Saruhan N. razame Tudl 2018 Anwinisilgn
nszgnitiuTael¥nszgnas Tunludie 22 10 naily
NGUNARDY 10 318 LazNGUAILAY 12 318 TasmIdu 9
i 2 ngquildihenansznidiluTud 1 $anaz 2 $19 nu
fovazilsuiasnszgnilgnlunqunaassdosas 50.70-
80.09 Tagfidnatsuas @ doununas g1y
68.21£10.80 ua lunquatugunudesazlSuiasnszgn
Ugn¥esaz 47.02-79.23 HAnarenazdrmiioaiuy
WIATFIUNIAY 64.6249.49 1Tl suifiouszvinangumny

9

fovaziiumasnszgnignuanalanuedis litivedinn
Meadanszezia 6 wou Taoian p>0.05

Desai A.M. tazame 1uil 2019" @nvinisilgn
nszgniiiuTael¥nszenas Tunludilae 40 510 naaily
NYUNABDIAZNGUAIVANNGUAZ 20 318 FI901g 9-18
Taginanszgnithalulng 1 rauay 2 dre59uiu wa
msfnfiszeznm 3 1dou wundihengunaaosding
azaeAIUBINTZNS Az 0 19 25 1UIU 14 518 11AZBN
6 310 Tutimsazaeaivenszgn ua lunguaIuguNL N
Iinmsazatedivoanszgniesas 083 25 $1IU 16 510
HAZWUMTAZAEAIVBINTZYNT AL 25-50 14U 1 510

oz lifinsazaieaiveanszgndnuau 3 510 tiisdna 1y
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waamssne lUnszezinar 6 o uaz 9 1Hou nuNNgN
A 9 a A Ao 3 A
ldmanansy usulidnvazmsazaredivenszgni
Weaniinquatugu eg1aiiiodAynieananal p<o.05
(p=0.007) (3197 3)

o1 Wan3ANYIUe4 Thanasut 1141 2013 Shawky

) ~ o a J

1443 2016 1Az Saruhan 1143 2018 AT AAT I AN
4 v o I ' v a
ewaanssuilurannvesiesazilsmninzgnilgn

Wuran ANy (GUamh 2) Taea1 ©'=71% A1w1nna

A15191 3 LLﬁﬂ\‘iWﬁﬂJ@ﬂuﬁiﬁZﬂﬁﬁﬂH1 szoznaluMsAnnIuMsInEN

9 A = 1 U = =3 Y o
Fogaz 50 D9 NNITAITZHINMIANYIITHA7
a 4 v 1 ' v J
JATIZHUVVFY 910 forest plot UHUNINH 2 WUAWATNT
sauvesnisanuiuud TduveslSuiasnszgnilgn

A ' 9 ' ' dq v 2
aunaelureanszgmilu i lunquilgiwaniansa
TS umnnnnguatuaueds ilivedwyneadan p=
0.14 (p>0.1) Tasnaa19vesiosazUsuiasnizgnilgn
D -2.37 B9 17.22 Tugaafesiudosas 95

Table 3  Show result of studies, follow up time
'With platelet rich fibrin Without platelet rich fibrin
Primary
Study/Year Assessment outcome Immediate 3 months 6 months 9months  Immediate 3 months 6 months 9 months
post-op post-op post-op post-op post-op post-op post-op post-op
A.Thanasut, Volumetric Bone 41.31-93.39 40.57-90.28
2013. analysis volume Mean Mean -
percentage i i 64.8719.63 i i | 67.74+18.73
(Min-Max)
Shawky, Volumetric Bone 79.74-88.4 60.3-76.4
etal. 2016. analysis volume Mean Mean =
percentage i i 82.6+3.9 i i ’ 68.38+6.67
(Min-Max)
Saruhan, Volumetric Bone 50.70-80.09 47.02-79.23
etal. 2018. analysis volume Mean Mean -
percentage i i 6821=10.80 i i | 64.62+9.49
(Min-Max)
Omidkhoda, ~ Computed Width 14.142.1  10.0+3.9 - - 13.943.7  10.7+4.7 - -
ctal,2018  tomography  pye;op 113451 85436 - - 140£40  10.943.6 - -
Density 404.09+ 302.83+ i i 438.26+ 349.58+ i i
170.88 128.82 135.36 172.58
Desai et al, 2D Bone 1: 20 1: 19 1. 19 1. 19 1. 14 1. 12
2019 evaluation resorption 1 1I: 1 1I: 1 1: 6 I:8
percentage
Type:
I: 025 ’ ’
1I: 25-50
1II: 50-75

1V: 75-100
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Heterogeneity: Tau®=48.91; Chi*=6.85, df=2 (P=003) F=T1%
Testfor overall effect Z=1.48(FP=0.14)

Risk of bias legend

(A) Random seguence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

PRF Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Saruhan 2018 68.21 108 10 G4.62 9.49 12 36.7% 3594991217
Shawky 2016 826 38 12 BR.3B  B.6T 12 46.3% 14.22[9.85,18.59] u
Thanasut 2013 G4.87 19.63 8 6774 18.73 7 17.0% -2.87[-22.30, 16.56]
Total (95% CI) 30 31 100.0% 7.42[-2.37,17.22]

100 -50 0 80 100

Favours Control  Favours PRF

313

AmzANuAIeIMsAnySiasiesaznszgnilgniaunumsiszliuau@esnsinaendues Cochrane

Figure 3 Show result of meta-analysis, Cochrane risk of bias assessment
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Comparison of Bone Level, Height and Volume
in Alveolar Bone Grafting with and without
Platelet- rich Fibrin: A Systematic Review and
Meta-Analysis

Kitsomjet J* Rattanaphan P** Pattanittum P*** Rattanakanokchai S*** Klangthong A**

Abstract

There are many factors that affect failure of alveolar bone grafting with iliac crest bone graft. Some studies showed that platelet
rich fibrin (PRF) can increase success rate of surgery but there was no definite result in success rate of alveolar bone grafting with iliac crest
bone graft with platelet rich fibrin use. This systematic review and meta-analysis compares effect of platelet rich fibrin use in alveolar bone
height, level and volume of bone grafting. There were 1,713 studies from PubMed, Cochrane Controlled Register of Trials (CENTRAL), Science
Direct, Google scholar, Clinical Trials. gov, Grey literature and hand searching. Five studies were included to this study which have 1.00 of
Kappa coefficient between two reviewers. There was only one from five studies which was rated in high risk by Cochrane risk of bias assessment.
Three of five studies were included in meta-analysis. 12 showed 71% of heterogeneity, so the random effect model was used to analyse the
overall effect. This study founded that mean difference of bone volume percentage were increased 7.42% (p=0.14) in alveolar bone grafting
with iliac crest bone graft with platelet rich fibrin group at 95% confidence interval of -2.32 -17.22. The overall effect size of this study which
showed favourable tendency on PRF group with no statistical difference, suggests need for further studies with larger sample size to strongly

support the benefit of platelet rich fibrin use in alveolar cleft bone grafting with iliac crest bone graft.
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Demographic, and health behavior data (n=350)
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Gowaz)
68.6+5.9

154 (44.0)
196 (56.0)

7(2.0)
242 (69.2)
101 (28.8)

80 (22.9)
231
(66.0)
12(3.4)
11(3.1)
16 (4.6)

300 (85.8)
38(10.9)
12(3.3)

155 (44.2)
157 (44.9)
29 (8.4)
8(2.2)
1(0.3)

120 (34.2)
138 (39.4)
92 (26.4)

106 (30.3)
244 (69.7)

117 (33.9)
233 (66.1)

309 (88.3)
41(11.7)

253 (72.3)
97 (27.7)

m9afi 2 Joyadnzgeann (n=350)
Table1 Oral Health Status (n = 350)

Hoyaialal Emm
= (GoEay)
dnvazmsauiumudvilvesdvues
anvME A 83 (23.7)
Al : complete dentition 29 (8.2)
A2 : missing teeth in one arch 51 (14.6)
A3 : missing teeth in both arches 3(0.9)
anyMe B 199 (56.9)
B1 : three OSZs 28 (8.0)
B2 : two OSZs 89 (25.4)
B3 : one OSZs 45(12.9)
B4 : contacts in the anterior area only 37 (10.6)
anvaz C 68 (19.4)
C1 : teeth in both arches 40 (11.4)
C2 : teeth in one arch 16 (4.6)
C3 : edentulous 12 (3.4)
my lefuiion Tuilogiiv
Dilafuiion 320 (91.4)
Talwioy 30 (8.6)
sERUMIgydve torlSiud
gaydsetoydTiud liinu 3 Tadwes 51 (14.6)
gﬂgfﬁaaﬁ“ﬂu:ﬂ?ﬁuﬁ4 fiaamasvu'hl 299 (85.4)
ANUYNVEIRL Isnuy 251 (71.7)
Aunduiluy 00u ga (Mean + SD) 47+4.6
Aunduilius (Mean + SD) 33£3.6
Anndaesunuilulugenin (Mean + SD) 222+8.1

man 3 doyanzuuunazdadiunnuduuialumsueslan (n=350)
Table 3  Total SOC score and proportion of SOC level (n = 350)

dadauamundundslumsueslan N (%)
anuduudslumsuealangs 171 (48.8)
anudundalumsuealand 179 (51.2)

azuvuanuduglumsueslan Range Mean (SD)

Total SOC score 28 - 83 66.8 (9.1)
Comprehensibility score 8-35 28.1(5.7)
Manageability score 7-28 16.0 (2.8)
Meaningfulness score 6-28 22.6 (4.3)
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Table 4 Prevalence of OIDP and OIDP score (n = 350)
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58.6 56.6

Y
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AzuuugUN MGy
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Neto 0-90 0-15 0-15

AunduEIU 5.3(8.6) 8.9 (2.4) 9.6 (2.7)
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10.3

0-14
9.2(2.4)
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0-14 0-15 0-13 0-14 0-14
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Table 5

Percentage of cause to Oral Health-Related Quality of Life classified by ODIP subdomains

thalu @iy 15.0 13.6 17.8
ey Wudlug 14.6 23 6.7
Wuriniiuangiinivg 154 6.8 8.9
AuTon 232 45 26.7
Hreenannms lulifu 14.6 63.6 17.8
Wudn 47 0 44
idononay 43 0 6.7
Tinswaung 5.9 45 44
nauthn 0 23 4.4
Bu 23 24 22
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40.0 22.5 17.9 25.0 3.6
4.0 2.5 10.7 6.2 7.1
4.0 10.0 16.1 18.8 7.1
20.0 2.5 28.6 0 7.1
8.0 52.5 12.5 18.8 35.7
12.0 0 3.6 0 7.1
0 0 0 12.4 0
12.0 5.0 8.9 18.8 10.8
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Table 6  Association between Oral Health-Related Quality of Life and Sense of Coherence (SOC)
Y Yy o 5
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aussamnludanssy ) o ) o anuhazilu (P-value)
U (30802) UIU (308a2)
1. M3sudsemuemg 98 (46.0) 156 (65.8) <0.001
2. MINA 12 (5.6) 30(12.7) 0.014
3. mahanuazeraresin 12 (5.6) 33(13.9) 0.004
4. MIUBUNALWNHOU 6(2.8) 19 (8.0) 0.022
2o o
5. MIYUNITONIUIY 11(5.2) 29 (12.2) 0.012
6. MIASANIWOITNAL 19 (8.9) 37 (15.6) 0.033
7. MIMNUHEDN 3(1.4) 13 (5.5) 0.022
8. M3AnARAUYAAADY 4(1.9) 22(9.3) 0.001
NN 102 (47.9) 171 (72.2) <0.001
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Sense of Coherence and Oral Health-Related
Quality of Life among Thai Elderly

Sroiwongsa N* Puasiri S** Chaichit R**

Abstract

Thailand is becoming an ageing society. In preparing for health problems in the elderly, emphasis is placed on disease prevention
and holistic health promotion involving physical, mental, spiritual, social, and quality of life in various fields. This study aimed to explore the
association between Sense of Coherence (SOC) and the impact of oral health problem on daily life (Oral health-related quality of Life:
OHRQoL). The population of the study was 350 elderlies in Chaiwan District, Udon Thani Province. Data were collected by interview and oral
health examination. Among them 44% were men and 56% were women, mean age 68.6 + 5.9 years, mean SOC score 66.8 + 9.1 mean ODIP
score 5.3 + 8.6. The results of this study showed that the impacts on OHRQoL were associated with a low SOC. The result from this study can

be used as a guideline in health and oral health promotion.
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Table1  Clinical characteristics of tooth form and gingiva in the subjects (Mean + SD)

Males (n=50) Females (n=50) Total Minimum-maximum
Crown width/ Crown length ratio 0.75+0.08 0.75+0.07 0.75+0.07 0.60-0.96
Gingival width (mm) 5.35+1.42 4.89+1.18 5.11£1.32 2.50-9.00
Papilla height (mm) 4.21+0.65 4.04+0.55 4.13+0.60 2.82-6.06
Sulcus depth (mm) 1.75+0.43 1.67+0.42 1.72+0.43 1.00-2.50

m3h 2 ﬂﬁﬂigﬁﬂ"tl’l’NWi}L"lj}ﬁ"JiJﬂﬁ?Jﬁ’ﬂGanﬁuﬁ$ﬂ$u1‘luﬂ’ﬂﬂ~l1"iu1"l.l’l’)ﬂm?i’l’)ﬂ

Table 2  Distribution of subjects according to gender and gingival thickness (GT) score

Male (n = 50) Female* (n = 50) Total (N = 100)
1 20 (40%) 30 (60%) 50
GT score 2 5(10%) 8 (16%) 13
3 25 (50%) 12 (24%) 37

* Significant difference between male and female participants (Chi-square test, d.f. =2, p = 0.027)

GT score: 1 = probe visible on both incisors, 2 = probe visible on one incisor and 3 = probe concealed on both incisors
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Table 3

Comparison of clinical characteristics among gingival phenotype clusters (Mean + SD)

Crown width/Crown length ratio 0.71£0.04"
Gingival width (mm) 4.92+1.17
Papilla height (mm) 4.40+£0.47 "
Sulcus depth (mm) 1.69+0.42

0.83+0.05 0.84-0.08 <0.001
4.6120.66 7.50£0.75" <0.001
3.53+0.36 3.37+40.24 <0.001
1.762£0.45 1.85+0.47 0.360

# Kruskul-Wallis test and Multiple comparison using Mann-Whitney U test with Bonferroni adjustment

* *, * Significant difference between cluster 1 & 2, 1 & 3 and 2 & 3 respectively, p<0.001

32
Figure 2

o aa Y Y Ao ' A J| A VoA oA oA
@1mmwnmauﬂéumg«,vu15amnnaimmaznqm\ITu"lmJﬂJmLmaﬂ A) naun 1, B) NAUN 2 Lag C) ngun 3.
Clinical example of subjects in each gingival phenotype cluster A) cluster 1, B) cluster 2 and C) cluster 3.
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Table 4  Distribution of subjects according to gingival thickness (GT)
score and gingival phenotype clusters
Cluster 1 Cluster 2 Cluster 3 Total
m=71) (n=19) (n=10) (N=100)
. 1 41(57.7%) 8(42.1%) 1(10.0%) 50
2 6(8.5%) 6(31.6%) 1(10.0%) 13
seore: 3 24(338%) 5(263%) 8(80.0%) 37

GT score: 1 = probe visible on both incisors, 2 = probe visible on one incisor

and 3 = probe concealed on both incisors
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Classification of Gingival Phenotype in A
Group of Thais by Cluster Analysis

Markarakul N* Laohapand P** Rattanasuwan K**

Abstract

The purpose of this study was to classify various forms of gingival phenotype based on the dimensions of maxillary central incisors
and the surrounding gingival tissues in a sample of 100 periodontally healthy Thais (mean age 24.33+3.14 years). Four clinical variables were
used in hierarchical cluster analysis: crown width/crown length ratio (CW/CL), gingival width (GW), papilla height (PH) and gingival thickness
(GT) score. The latter was assessed by periodontal probe visibility through the sulcus wall. Three clusters with specific features were identified.
Cluster 1 (34 males, 37 females) displayed a slender tooth form (CW/CL = 0.71), a GW 0f 4.92 mm, a PH of 4.40 mm, and a thin gingiva (Probe
visible on one or both incisors) in 66.2% of the subjects. These parameters were significant difference from cluster 3 (7 males, 3 females) which
displayed a quadratic tooth form (CW/CL = 0.84), a GW of 7.50 mm, a PH of 3.37 mm, and a thick gingiva (Probe concealed on both incisors)
in 80.0% of the subjects. Cluster 2 (9 males, 10 females) presented mixed features between cluster 1 and cluster 3. These subjects showed a
quadratic tooth form (CW/CL = 0.83), a narrow zone of gingival (GW = 4.61 mm), low papillae (PH = 3.53 mm) and thin gingiva in 73.7 %
of the subjects. In conclusion, this analysis demonstrated two extreme gingival phenotypes, a narrow, thin and highly scalloped gingiva with
slender teeth on the one hand (the most prevalent group, 71% of the subjects) and a wide, thick and flat scalloped gingiva with quadratic teeth
on the other (10% of the subjects). For the remaining group (19% of the subjects), it was recognized with a narrow, thin, but flat gingiva and
quadratic teeth.

Key words: Gingival phenotype/ Gingival biotype/ Probe visibility/ Cluster analysis/ Thais
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Table 2 Shear bond strength of all 3 sample groups
Descriptive Statistics
Sample N Minimum Maximum Mean Std. Deviation

Group 1: 2% Chlorhexidine & Universal adhesive 13 10.54 26.51 17.77 5.14

Group 2: 2% Doxycycline & Universal adhesive 13 10.77 25.97 2077 3.45

Group 3: Universal adhesive (Control) 13 5.25 24.70 16.91 5.34
* ded g meana (p<0.05)
Gﬂ‘ﬂﬁﬁ 3 qi,ﬂllllllﬂ']ﬁLlﬂﬂﬁlﬂmﬂiﬁuﬂﬂaﬂiﬁi 3 ﬂfji.l
Table 3 Type of failure illustrated from 3 sample groups

Type of failure
Sample
Cohesive failure (n) Mixed failure (n) Adhesive failure (n)
Groupl: 2% Chlorhexidine & Universal adhesive 4 9
Group2: 2% Doxycycline & Universal adhesive 9 2

Group3: Universal adhesive (Control)

2 11
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Effects of Matrix Metalloproteinase Inhibitors
on the Shear Bond Strength of Resin Composite to
Dentin when Using a Universal Adhesive in Etch
& Rinse Mode

Jiewchaisak E* Padipatvuthikul Didron P*

Abstract

The aim of this study was to investigate shear bond strength between resin composite and dentin using 2 MMP inhibitors and a
universal adhesive in etch and rinse mode. Twenty extracted human premolars were prepared and cut in the mesio-distal direction. Thirty-nine
dentin samples were embedded in acrylic blocks. The samples were divided into 3 groups (n=13 each) depending on the pretreated condition;
pretreatment with either 2% chlorhexidine or 2% doxycycline and no dentin pretreatment (control). All groups were then applied with a
universal adhesive in etch and rinse mode. The mean shear bond strength (SBS) of the 2% doxycycline pretreated was significantly higher
(20.77 MPa) compared with the control group (16.91 MPa) (P<0.05)

Keywords: Matrix metalloproteinase inhibitor/ Etch and rinse mode/ Universal adhesive/ Shear bond strength
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Figure 1 Retrograde filling films with MTA (A) Biodentine 1:4 (B) Biodentine 1:5 (C) and Biodentine 1:6 (D)
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Table 1

Push out bond strength

MTA 10.056 + 1.889" 10.725 £1.987"
BD 1:4 11.454+2.118" 14.704 = 1.881°
BDI:5 12.159 +2.396" 15.619 +2.689"
BDI:6 17.569 + 1.302° 10.169 +2.213"

*Means with different superscripted lowercase letters indicates statistically
significant difference within groups (24 hours vs 28 days) and between
groups (control vs test groups) (p < 0.05)
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Figure 2 The picture from microscope 25 magnifying power represent mixed failure (A) and cohesive failure (B)
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Effect of Powder to Liquid Ratio on the Push Out
Bond Strength of Biodentine

Chalermsurakarn Y* Dumrongvute K* Sakdee J*

Abstract

The objective of this study was to determine the effect of different powder-to-liquid ratio on the push out bond strength of
Biodentine™ (BD). The methods used in this study were as follows: 32 single root permanent human teeth were prepared coronal access with
round diamond burs and prepared root canal with peeso reamer burs no. 1-4, respectively. The size of the final diameter of the root canal is 1.4
mm. The prepared root canals were randomly allocated into 4 groups of 8 teeth each, and were filled with four types of material: groups I
(control) - filled with MTA, groups II - filled with BD1:4, groups III - filled with BD1:5 and groups IV - filled with BD1:6. The roots were cut
into 3-mm thick sections and 16 samples of each group were randomized and then divided into two groups. The push-out test was performed
with a Universal Testing Machine at 24 hours and 28 days after storage in PBS. The data were analyzed statistically by One-way ANOVA and
Tukey's HSD test. The results at 24 hours, BD1:6 (17.569 MPa) showed higher push out bond strength than MTA (10.056 Mpa) BD1:4 (11.454
MPa) and BD1:5 (12. 159 MPa) with statistically significant differences (p<0.05). At 28 days, the BDI1:5 (15.619 Mpa) and BD1:4 (14.704
MPa) showed a significantly higher push-out bond than BD1:6 (10.169 MPa) and MTA (10.725 MPa) (p<0.05). In conclusion, a different
powder-to-liquid ratio affected the push out bond strength of Biodentine™.
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Comparison of The Fracture Resistance of
Endodontically Treated Lower Premolar Teeth
Restored with Different Core Build-Up Materials

Supapanit P* Thitthaweerat S** Khongpreecha T* Pumpaluk P*

Abstract

Recently, conservative approach for restoration of endodontically treated tooth in order to reinforce the tooth structure is being widely
accepted due to improvement of reliable bonding systems. However, there are a few studies that evaluated the fracture resistance of endodontically
treated lower premolar with ideal access opening restoring different types of bulk-fill resin composites in comparison to the use of other resin-based
materials. The objective of this study was to compare the fracture resistance among endodontically treated lower premolars restored with different
core build-up materials. Seventy-five human single-rooted mandibular premolar were randomly divided into five groups (n=15): Group I (control
group) was sound teeth while Groups II-V were endodontically treated teeth restored with the following resin-based materials after removal of
gutta percha 3 mm below the cementoenamel junction (CEJ): Group II, dual-cured composite core build-up material; Group III, nanohybrid resin
composite; Group IV, high viscosity bulk-fill resin composite; and Group V, low viscosity bulk-fill resin composite and nanohybrid resin composite.
All the specimens were subjected to compressive loading at a 45° angle to the long axis of the tooth until fracture occurred. The data were statistically
analyzed using a one-way analysis of variance and Chi square test. The description of the reliability and probability of failure of fracture strength
was analyzed by Weibull statistics. Sound tooth had statistically significant difference from the endodontically treated groups (p<0.05) while the
endodontically treated groups were found no significant differences in fracture resistance values and the Weibull modulus (p>0.05). All the five
groups exhibited a higher percentage of unfavourable failures than favourable failures. In conclusion, the different types of resin-based materials
that restored the endodontically treated lower premolar exhibited similar fracture resistance and failure patterns. Consequently, endodontically

treated lower premolars with ideal access openings could be restored using any type of resin-based materials.

Keywords: Core build-up materials/ Endodontically treated lower premolars/ Fracture resistance/ Resin-based composite
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Introduction

Owing to the loss of tooth structure following
endodontic treatment, the endodontically treated tooth
commonly receives full coverage restoration (with or without
a post) in order to reinforce the tooth structure.' However,
recently, conservative approaches for restoration of
endodontically treated teeth are being widely accepted due to
developments in reliable bonding systems. Studies have
suggested the use of resin-based restorations to improve
fracture resistance and longevity of endodontically treated
teeth.”’

Nayyar et al’ recommended corono-radicular
stabilization as a method to improve core retention and
The corono-radicular

preserve the remaining dentin.

reconstruction technique was performed by preparing a space

at a 2-4 mm depth from the root canal orifice and slightly
removing the undercut of the pulp chamber. The corono-
radicular space was filled with amalgam in single-unit cases
‘. Previous studies have suggested that use of an adhesive
resin restoration in the corono-radicular technique for
endodontically treated teeth exhibits superior fracture
resistance.5'7Currently, the properties of several dental
adhesive resin materials have been improved for use in
various types of restorations, including core build-up
materials. However, the physical and mechanical properties
of core build-up materials depend on the strength, bond to
tooth structure, modulus of elasticity, etc.”” Different core
build-up materials have been used in root canal-treated teeth

in order to improve the fracture resistance to axial and non-

* Department of Advanced General Dentistry, Faculty of Dentistry, Mahidol University, Bangkok.

** Private practice clinic, Bangkok.
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axial forces. Additionally, there are several resin-based
materials, such as conventional resin composite, dual-cured
resin composite, and bulk-fill resin composite, which can be

The bonded

selected for restoring root canal-treated teeth."*

corono-radicular technique is able to strengthen the root
canal-treated teeth and minimize dentin removal during root
canal preparation for post system support, resulting in
strength equivalent to that of natural teeth. Currently, there
are no studies that have evaluated the fracture resistance
resulting from the use of different types of bulk-fill resin
composites in comparison to the use of other resin-based
materials in endodontically treated lower premolars with an
ideal access opening. Therefore, the objective of this study
was to compare the fracture resistance among endodontically

treated lower premolars restored with different adhesive resin

Khon Kaen Dent) ® Volume 25 @ Number 1& January -

April 2022

materials using the corono-radicular retentive technique

without the placement of full coverage restoration.

Materials and Methods

Seventy-five sound human single-rooted mandibular
premolar teeth that were free from caries, cracks, and
restorations, with regular occlusal anatomy and approximately
similar crown sizes and root lengths were selected. They were
cleaned with an ultrasonic scaler and hand scaling instruments"”
and were stored in a 0.1% thymol solution until the tests.
Preliminary radiographs were taken to determine the root canal
anatomy. All selected specimen were randomly divided into
five groups (n = 15). The teeth in Groups II-V were prepared
by means of an endodontic procedure involving the following

different types of restorative materials (Table 1).

Table 1 Materials, types, matrix compositions, filler types, content by weight percentage, manufacturer, and LOT number.

Material Type Composition Filler (wt%) Manufacturer
MultiCore® Flow Self-cured core - Dimethacrylates 54.65 Ivoclar, Vivadent,
build-up - Barium glass fillers, Ba-Al- Schaan, Liechtenstein
composite with fluorosilicate glass, Highly
light-cured option dispersed silicon dioxide LOT X16305
- Ytterbium trifluoride,
- Catalysts, stabilizers and pigments
Filtek™Z350XT Light-cured - Organic matrix: bis-GMA, UDMA, 78.5 3M ESPE, St Paul, Minnesota,
composite TEGDMA, and bis-EMA USA
- Inorganic matrix:
non-agglomerated 20 nm silica LOT N929812
filler, non-agglomerated 4 to 11 nm
zirconia filler, and aggregated
zirconia/silica cluster filler
SonicFill 2 Light-cured bulk- - Organic matrix: 81.3 Kerr Corporation, Orange, CA,
fill paste composite TMSPMA, EBPADMA, USA
with sonically bisphenol-A-bis-(2-hydroxy-3-
activated energy mehacryloxypropyl) ether, LOT 6772271
TEGDMA
- Inorganic matrix: glass, oxide,
chemicals, Si02
SureFil® SDR™flow Light-cured bulk- - Organic matrix: Modified UDMA, 68 Dentsply Caulk
fill flowable TEGDMA, EBPDMA
composite - Inorganic matrix: Ba-Al-F-B-Si LOT1801000416

glass, Sr-F-Si glass

Abbreviations: Bis-GMA, bisphenol A-glycidyl methacrylate; UDMA, urethane dimethacrylate; TEGDMA, triethylene glycol dimethacrylate; Bis—-EMA,

ethoxylated bisphenol-A-dimethacrylate; TMSPMA, 3-(trimethoxysilyl)propyl methacrylate; EBPDMA, ethoxylated bisphenol-A dimethacrylate.
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Group I:  Fifteen sound teeth that were not subjected to root

canal treatment or any restoration process served

as the control group.

Group II: Endodontically treated teeth that were restored with
a dual-cured core build-up material (MultiCore”
Flow, Ivoclar Vivadent, Schaan, Liechtenstein).

Group III: Endodontically treated teeth that were restored with
a nanohybrid resin composite (Filtek " Z350 XT

3M ESPE, St. Paul,

Universal

MN, USA).

Restorative,

Group IV: Endodontically treated teeth that were restored
with a high viscosity bulk-fill resin composite
(SonicFill "2, Kerr, Orange, CA, USA).

Group V: Endodontically treated teeth that were restored with
a low viscosity bulk-fill resin composite (SureFil®
SDRmﬂow, Dentsply Sirona, DeTrey, Konstanz,
Germany) and overlayered with a nanohybrid resin
composite (F iltek” Z350 XT Universal Restorative,
3M ESPE, St. Paul, MN, USA)

In Groups II-V, the endodontic access cavities
were prepared using a round diamond bur and safe end taper
diamond bur (Intensive SA, Montagnola, Switzerland) with a
high-speed handpiece (Twin power turbine 4 HK, J Morita,
INC.,California, USA).”” The working length was determined
using a size 8-10 K-file (SybronEndo, Kerr, Orange, CA,
USA.) at a depth of 1 mm from the root apex, which was set
as the initial apical file. All the canals were prepared using
rotary canal instruments (ProTaper Next”, Dentsply Sirona,
DeTrey, Konstanz, Germany) with files ranging from X1
(17/.04), X2 (25/.06), X3(30/.07) to X4 (40/.06). Between the
use of each file during cleaning and shaping, irrigation was
performed with 2.5% sodium hypochlorite (M Dent product,
Mahidol University, Bangkok, Thailand). Subsequently, the
root canal was flushed with 17% ethylenediaminetetraacetic
acid (EDTA) (M Dent product, Mahidol University,
Bangkok, Thailand) followed by 2.5% sodium hypochlorite.

The canals were dried using paper points (Absorbent

Paper points, Dentsply Sirona, DeTrey, Konstanz, Germany)

and were obturated using a matched cone gutta percha size 40

with 0.06 taper (Gutta-Percha Point, Dentsply Sirona,

DeTrey, Konstanz, Germany) with a root canal sealer (AH
Plus”, Dentsply Sirona, DeTrey, Konstanz, Germany) by the
lateral condensation 'cechnique.15 Following the cleaning,
shaping, and obturation procedures, postoperative radiographs
were taken to evaluate the endodontic treatment.”” All the
specimens were filled with a cotton pellet and temporary
restoration (Cavit , 3M ESPE, St. Paul, MN, USA).
Subsequently, the specimens were stored in a 100% humidity
and 37°C environment for a week prior to the restoration.

Group I: The control group included fifteen intact
teeth without restoration. Groups II-V (root canal-treated
teeth), the gutta percha was removed below the CEJ to a depth
of 3 mm with a root canal heat carrier. The natural under cuts
in the pulp chamber wall were retained in order to assist with
core retention.” All the prepared teeth were cleaned with
normal saline. The access cavity was prepared by etching
with 37% phosphoric acid (Scotchbond Universal Etchant,
3M ESPE, St. Paul, MN, USA) for 15 s. The specimens were
rinsed for 30s with a water/air spray, and they were first dried
with paper point and then gently dried air. A dual-cured
adhesive (Excite®F DSC, Ivoclar Vivadent, Schaan,
Liechtenstein) was applied, and any excess was dispersed into
a thin layer with a gentle stream of air. This was followed by
light polymerization for 10s using a light-emitting diode
(LED) light curing unit (Bluephase®, Ivoclar Vivadent,
Schaan, Liechtenstein).'® The specifics in each of the groups
were as follows:

Group II:  Specimens were restored directly with
the application of dual-cured core build-up material
(MultiCore” Flow) into the cavity. Light curing was
performed for 20s from the occlusal direction according to the
manufacturer’s instructions.'”

Group III: Specimens were restored with a
nanohybrid resin composite (Filtek 2350 XT Universal
Restorative, 3M ESPE, St. Paul, MN, USA) at a thickness
increment of 2 mm, followed by LED light curing for 20s
from the occlusal direction in each tooth.

Group IV: Specimens were restored with a high
bulk-fill  resin (SonicFill 2,

viscosity composite

Kerr, Orange, CA, USA) in bulk increments of 4 mm each,
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followed by LED light curing for at least 20 s according to the
manufacturer’s instructions."®

Group V: Specimens were restored with a low
viscosity bulk-fill composite resin with a maximal increment
thickness of 4 mm (SureFil® SDRT\jﬂow, Dentsply Sirona,
DeTrey, Konstanz, Germany) apart from a 2 mm layer at the
occlusal surface which was restored with the same resin
composite that was used in Group "

After completing the restorations, all the specimens
were polished and finished using a superfine diamond bur. A
notch with a diameter of 2 mm was prepared at the centre of
the occlusal surface to aid in conducting the strength tests.
The specifics of all the groups are presented in Figure 1. To
simulate the periodontal ligament, the root surfaces were
marked 2 mm below the CEJ and were covered with
aluminium foil of approximately 0.2 mm in thickness. Each
tooth was embedded in a block of self-cured acrylic resin
(Unifast™ Trad, Tokyo, Japan) in a polyvinyl chloride (PVC)
plastic cylindrical mould (width, 22 mm; height, 25 mm). The
teeth were embedded along their long axis using a dental
surveyor. " After the first sign of polymerization, the teeth
were carefully removed manually from the resin blocks. The
acrylic resin covered the root up to within 2 mm of the CEJ
in order to approximate the support of the alveolar bone in a
healthy tooth. In order to simulate the periodontal ligament,
the foil was removed from the root surface, and light body
addition silicone impression material (Variotime/@, Kulzer,
Hanau, Germany) was injected into the acrylic resin blocks at
the site that was previously occupied by the tooth root and
foil; subsequently, the tooth was reinserted into the resin
block. A standardized silicone layer that simulated the
periodontal ligament was thus created taking into
consideration the thickness of the foil.” All the teeth were
stored in deionized distilled water in an incubator at 37°C and
100% humidity until the tests.” All the specimens were
mounted in a universal testing machine (model 5566, Instron,
Bucks, U.K.) at a 45° angle to the long axis of the tooth.
Subsequently, the specimens were subjected to a
continuously increasing compressive load at a crosshead

speed of 1 mm/min with a 2-mm-diameter round metal

indenter as shown in Figure 2. The fracture load of each
specimen was measured by recording a sudden drop in load
magnitude in Newton (N)." The mode of failure was
classified as “favourable” if the fracture line occurred above
the level of the CEJ and could be restored. When the fracture
line extended below the level of the CEJ and could not be

. 5,10,12,20
restored, it was defined as “unfavourable”.

Data were
analyzed using a statistical software program (SPSS Statistics
18.0, SPSS Inc., Illinois, USA). Data were explored for
normality by performing a Kolmogorov-Smirnov Z test and
were verified for the homogeneity of variances by a Levene
test. A one-way analysis of variance was performed.
Subsequently, an intergroup comparison was performed
using a Tukey’s honestly significant difference multiple
comparisons test. Percentages were determined for the mode
of failure, and a chi-square test was used for the statistical
evaluation (0=0.05). The description of the reliability and
probability of the failure corresponding to fracture strength
was analyzed using Weibull statistics. The fracture values
were analyzed by ranking them in ascending order,
calculating the best statistical estimate of fracture probability,
and determining the Weibull parameter estimates using the

following equation:
Pyo,= 1-exp [-(0/0,)]

where Pyg, is the probability of failure, O, is the
fracture strength, O, is the characteristic strength (P o, = 63.2%),
and m is the Weibull modulus. On plotting In [In 1/(1-P,)] against
Ing, a slope with the value of the Weibull modulus is obtained.

This study was approved by an Ethics committee of
Mahidol University (COE.No.MU/DT/PY-IRB 2018/022.
0106) following international guidelines such as Declaration
of Helsinki, the Belmont Report, CIOMS Guidelines and the
International Conference on Harmonization in Good Clinical
Practice (ICH-GCP) for protection of human subjects and
animals in research. The committee provide a certificate of
exemption because the human teeth were collected without
knowing the patients; therefore, there was no need patient

inform consent in this study.
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Root canal treated teeth

Group | Group Il Group I Group IV Group V

5 L R 5 5

——
_m—
T —
—
—
—

n=15 n=15 n=15 n=15 n=15
Control group MultiCore”® Flow Filtek™Z350 XT SonicFill™2 SureFil' SOR™flow
Sound teeth ’ i
Filtek™Z350 XT

Figure 1 Demonstration in all the test groups; Group I (control group): sound teeth, Groups II-V (experimental groups): endodontically treated
teeth restored with different resin-based materials after removing gutta percha 3 mm below the cementoenamel junction.

Figure 2 Simulated occlusal loading using a 2-mm-diameter handpiece along the axio-occlusal line at a 45° angle to the long axis.
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Results

Sound teeth (Group I) exhibited the highest fracture
resistance ( 1161.89+115.42 N) and had significantly higher
fracture strength when comparing to that of endodontically
treated teeth groups (Table 2). Regarding the endodontically
treated teeth, low viscosity bulk-fill resin composite capped with
nanohybrid resin composite (Group V; SureFil®SDRmﬂow with
Filtek Z350XT, 927.86+175.99 N) and dual-cured core build-
up material (Group II; MultiCore”™ Flow, 922.59+£174.96 N)
exhibited higher mean values of fracture resistance compared
with those of nanohybrid resin composite (Group III;
Filtek Z350 XT, 880.97146.03 N) and high viscosity bulk-
fill resin composite (Group IV; SonicFill 2, 848.98+120.19

N) that showed lower fracture resistance. However, all

endodontically treated teeth groups revealed no statistically
significant differences in fracture resistance (p>0.05).

For each group, the Weibull analysis yielded two
parameters, the characteristic fracture load (6) and Weibull
modulus (m) (Figure 3 and Table 2). The range of the m
values was 6.12 to 11.87. Sound teeth exhibited the highest m
value (11.87) compared with those of endodontically treated
teeth groups. Among the restored groups, Groups II, III, and
V exhibited similar m values in contrast to Group IV that
exhibited a higher m value (8.55) compared to those of others.
The values of the characteristic strength (a specimen fails at
63.2% of the material strength) in the control group and
Group V, 1215.97 MPa and 1004.34 MPa respectively, were
higher compared to those of the other groups.

Table: 2 The maximum load applied corresponding to the fracture (N) and Weibull parameters that were recorded as the Weibull modulus (m)

and characteristic strength (6) in each group.

Weibull Weibull
Group N Mean L.
modulus characteristic
I Control 15 1161.89 (115.42)" 11.871 1215.97
II MultiCore 15 922.59 (174,96)b 6.432 991.90
Il FiltekZ350 15 880.97 (146.03)b 6.887 942.00
IV SonicFill2 15 848.98 (120.19)b 8.546 900.59
V SDR & FiltekZ350 15 927.86 (1 75.99)b 6.125 1004.34
Different superscript letters indicate statistically significant difference
100
+ Control
& Multicore
90 - o FiltekZ350XT
+ SonicFill2
80 = SDR+FiltekZ350XT
— Linear (Control)
—— Linear (Multicore)
70 - — — Linear (FiltekZ350XT)
o Linear (SonicFill2)
= === Linear (SDR+FiltekZ350XT)
e 60
kS
> 50
E
©
Q 40
[
o
30
20
10
04
6.4 6.5 6.6 6.7 6.8 6.9 7 7.1 72 73

In(Strength)

Figure 3 Weibull analysis of fracture loading.
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The distribution of the favourable and unfavourable

fractures is presented in Table 3. All the groups demonstrated

a higher percentage of unfavourable failures compared to that

of favourable fractures. Groups I and II, had 11 samples

(73.3%) that exhibited unfavourable patterns and 4 samples
(26.7%) with favourable patterns. While in Groups IIl and V,

Table 3  Failure mode of each group

13 samples (86.7%) exhibited unfavourable failures, and 2

samples (13.3%) exhibited favourable failures. In addition,

Group IV had 14 samples (93.3%) with unfavourable patterns

and 1 sample (6.7%) with favourable patterns. However, no

significant differences were found in the mode of failure

among the groups (Figure 4).

Count 4 4 2 1
Favourable % within Failure 30.8% 30.8% 15.4% 7.6%
% within groups 26.7% 26.7% 13.3% 6.7%
Count 11 11 13 14
Unfavourable % within Failure 17.7% 17.7% 21.0% 22.6%
% within groups 73.3% 73.3% 86.7% 93.3%
14
12
10
£ 8
4
o
o
4
11 [ [4]
0
Control Multicore FittekZ350 SonicFill2  SDR+FiltekZ350

Group

Figure 4 Bar chart representing the mode of failure with the use of different core build-up materials.

2
15.4%
13.3%

21.0%
86.7%

Made of failure
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13
100.0%
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62
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Discussion

This study analyzed the fracture resistance of
endodontically treated lower premolar teeth restored with the
corono-radicular technique using four types of resin-based
materials. The results of the current study revealed that there
was a significant difference in the fracture resistance of sound
teeth compared to that of endodontically treated premolar
teeth restored with resin-based materials. Sound teeth (Group
I) had the highest fracture resistance mean value owing to the
continuity of the dental structure from the intact buccal and
palatal cusps, and moreover, the intact mesial and distal
and maintained tooth

marginal ridges

1,22

strengthened
integrity.2 The Weibull parameters supported these results
by demonstrating the highest Weibull modulus in intact teeth,
which indicated a higher reliability. In addition, all the
restored groups (Groups I1-V) exhibited significantly lower
fracture strength when compared to that of sound teeth. Early
studies demonstrated that the loss of tooth structure reduced
the tooth rigidity and structural integrity, which resulted in
strength reduction despite intact marginal ridgf:s.Z()’23’24
However, all the restored groups could withstand the strength
that exceeded the average bite force of the premolar teeth,
which was reported as approximately 300 N

The fracture resistance of endodontically treated
lower premolar with ideal access cavity that restored with
various materials was not different because there was large
amount of the remaining tooth structure. Several studies
reported the direct correlation between fracture resistance of
endodontically treated tooth and amount of remaining tooth
structure.”™”” Shahrbaf et al. found that endodontically treated
maxillary premolar restored with resin composite with the
thickness of marginal ridge ranged from 1-2 mm can preserve
fracture resistance and their strength were not significant
difference from the intact teeth.” In addition, the stress will
accumulate on the structure with higher elastic modulus and
transfer the load with more-intensity to the adjacent
structure.” Enamel and dentin that had higher elastic modulus
than restored materials will absorb higher force than the
restored materials. Therefore, the types of materials would
have no effect on the fracture strength of endodontically

treated premolar that prepared with ideal access cavity.

Based on the Weibull modulus values, the
reliability of the teeth was affected in the restored groups that
exhibited lower m values compared to that of the control
group. This result may be due to differences in the access
cavities prepared during the endodontic procedure, tooth and
root canal morphology, age of the tooth before extraction,
unseen microcracks in the tooth structure, and technique
sensitivity. However, m values were nearly the same in all the
restored groups that implied a similar probability of fracture
of all groups. The results from the SonicFill" 2 group,
indicated low fracture loading but a high Weibull modulus,
highlighted the superior reliability of the material, which was
related to the homogeneity of the material delivered through
the sonic activated handpiece. Moreover, the m values in our
study were within the range of 5-15, corresponding to those
of resin composite materials.”*?

On considering the mode of failure, there was no
difference observed in the fracture pattern among the five
groups. Almost all the specimens were fractured in
unfavourable patterns. Yashwanth et al.’ evaluated the
fractural strength via a load placement at 30° to the long axis
and generated the same result as that of this study, which was
designed with a load placement at 45° to the long axis.”
However, compressive loading that applies force parallel to
the long axis of the tooth is likely to result in a favourable
fracture pattern.33 This can be explained by the fact that the
parafunctional force tends to result in unfavourable fracture
patterns while the normal chewing force tends to result in
favourable fracture patterns. The unfavourable failure
patterns observed in the restored groups in this study might
occur as a result of applying force onto one of the inclined
cusps and the established tension and compression at the
cervical regions, resulting in tooth breakdown as explained by
Lee and Eakle.™

The limitation of this study was that the
experimental method was performed in vitro, and it did not
simulate the specific intraoral conditions that result in

fractures being initiated from fatigue. Future studies taking

this issue in consideration are warranted. Additionally,
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further clinical research is necessary in order to determine the
long-term success rate of endodontically treated lower
premolar teeth restored with direct resin-bonded materials
using corono-radicular technique.

In conclusion, there was significant difference
between sound teeth and restored groups; however, no
significant difference was found among the restored groups
under compressive force. Consequently, endodontically
treated lower premolar tooth with an ideal access cavity can

be restored by any type of resin-based materials.

Conclusions

Within the limitations of this study, it can be
concluded that sound tooth had significantly higher fracture
resistance compared with restored endodontically treated
lower premolar. Endodontically treated lower premolar with
ideal access cavity can be restored using any types of

restorative materials.
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Effect of Brushing with Different Cleansing
Solutions on Surface Roughness of Two Denture Base
Materials

Sudswad P* Arksornnukit M** Chumprasert S***

Abstract

The most common cleansing method for removable denture is brushing. However, brushing causes the surface roughness of denture
base. The degree of roughness could be affected and varied with the abrasive properties of cleansing agents. This study aimed to compare the
abrasiveness of three different cleansing solutions distilled water, dentifrice ( Colgate@), dishwashing liquid solutions (Sunlight@) on poly (methyl)
methacrylate (PMMA; VertexTM) and a polyamide (Bioplast@). Forty-eight specimen blocks of PMMA and polyamide were prepared (n=24) and
randomly assigned to the distilled water, dentifrice, and dishwashing liquid groups (n=8). The simulated brushing was performed by immersion
specimen in the assigned cleansing solution and brushing using an automatic brushing machine. Surface roughness (SR) was measured using the
average value of roughness (R,) by the contact profilometer before and after 20k- and 40k-cycle of brushing. The differences of R, among cleansing
solutions were determined by the Kruskal-Wallis with Mann-Whitney U post hoc test. The pairwise comparisons between two time points were
estimated by the Wilcoxon signed-rank test. Scanning electron microscope (SEM) was also used to observe surface topography. Mechanical
cleansing by brushing with cleansing solutions caused an increase of SR in both PMMA and polyamide. In PMMA brushing with dentifiice resulted
in the highest R, after 20k- and 40k-cycle (0.230 um and 2.411 um, respectively), meanwhile dishwashing liquid caused the roughness comparable
with distilled water. For polyamide, the R, of dentifiice and dishwashing liquid groups after 40k-cycle were 0.109 pm and 0.139 pum which were
significantly greater than brushing with water. In conclusion, mechanical cleansing with dentifrice caused the SR with the statistical significance
in PMMA. On the contrary, SR caused by brushing on polyamide with dentifiice and dishwashing liquid were slightly increased but still below the
acceptable threshold for oral biofilm retention after 40k-cycle. Dentures with the long-term brushing with dentifrice should be regularly monitored
the surface morphology. Dishwashing liquid can be used as a reasonably alternative denture cleansing solution based on the simplicity, cost-
effectiveness, and non-abrasive property.

Keywords: Surface roughness/ Denture cleansing solution/ Denture hygiene/ Denture base
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Introduction

Optimal denture cleansing is essential in Brushing may deteriorate surface texture of
maintaining oral and overall health among patients wearing  denture. It can initiate a surface roughness (SR) and loss of
dentures. Several dental problems, oral infections and  surface detail that impact denture adaptation and esthetic.”"”
systemic diseases, including gastrointestinal infection and The SR increases biofilm accumulation, microbial
pneumonia, may originate from colonized microorganismson  colonization and discomfort of wearers. The oral biofilm is a
denture surfaces."™ Cleansing of removable denture can be = complex aggregated community of bacteria, fungi and other
performed by mechanical, chemical, or combined methods.  microorganisms which relates to dental caries, periodontal
Various types of brush and chemical cleansing agents have  disease and denture stomatitis. As reported by Bollen et

been suggf:sted.s-7 Among several cleansing methods, al,'"*"

the average value of roughness (R,) of 0.2 pm was the
conventional brushing is widely employed because of  threshold value for bacteria retention. Several bacterial
simplicity, cost-effectiveness, and efficacy in removing  strains have been identified from the denture biofilm, such as

plaque and stain.”® Streptococcus, Bacteroides, Fusobacterium, Veillonella,

* Dental Department, Taksin Hospital, Bangkok Metropolitan Administration, Bangkok.
** Department of Prosthodontic, Faculty of Dentistry, Chulalongkorn University, Bangkok.
*** Oral Biology Research Center, Faculty of Dentistry, Chulalongkorn University, Bangkok.
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Lactobacillus, Prevotella, and Actinomyces.m Occurred
bacterial retention enhanced the fungal adhesion, and
commensal living in the oral pathologic biofilm form."”

The magnitude of SR from brushing depends on
several factors, particularly the abrasiveness property of

. 13,18-22
cleansing agents.

According to the American College
of Prosthodontists, the non-abrasive denture cleansers have
been recommended as the cleansing agents of choice.” From
the economic constraint in developing countries, the regular
agents for denture cleansing are water, dentifrice and
dishwashing liquid/soap. However, the differences in SR
from these agents have been insufficiently investigated. In
addition, another common denture base material is
polyamide. From flexibility and other properties, polyamide
is usually used as the denture base material in some
indications, such as alveolar ridge with undercut, atrophy
alveolar ridge, allergy to poly (methyl methacrylate)
(PMMA) material. The study on SR from mechanical
cleansing on polyamide has been also limited. Therefore, this
study aimed to determine the differences of SR caused by
brushing with various types of cleansing solutions on each
denture base material, including PMMA and polyamide. The
null hypothesis was that there was no difference of R, among

the various cleansing solutions.

Materials and methods

Conventional heat-polymerized acrylic resin denture
base material (PMMA, Vertex Rapid simplified, Vertex-
Dental B.V., Zeist, Netherlands) and injection-mold
thermoplastic denture base material (polyamide, Bioplast®,
Denken-Highdental, Kyoto, Japan) were included in this study.
Twenty four specimens of each material were prepared and
allocated to 3 groups of cleansing solution (n=8); distilled
water, dentifrice (Colgate® Cavity Protection, Colgate-
Palmolive, Chonburi, Thailand) and dishwashing liquid
solution (Sunlight® Lemon Turbo, Unilever, Bangkok,
Thailand).

in Table 1.

Details of all material used were summarized

Specimen preparation

PMMA and polyamide specimens were made
according to manufacturers’ instruction. Each specimen was
prepared and cut into a 8x8x4 mm block (Figure 1a). Then the
blocks were centrally embedded in self-cured acrylic resin
block (10x20x8 mm). Both PMMA and polyamide specimens
were wet-polished by 800-grit, 1,000-grit, and 1,200-grit
silicon carbide paper for 1 minute-each at 150 revolutions per
minute (RPM) on automatic polishing machine® (Nano 2000,
Pace Technologies, Tucson, AZ, USA). After polishing, the
specimens were thoroughly rinsed with tap water to remove
debris and dried with compressed air for 20 seconds. All
specimens were stored in 37°C distilled water for 7 days before

undergoing simulated brushing.

Table 1  Composition of Materials
Product (Composition) Manufacturer Composition Processing Method
Denture base materials
Vertex-Dental B.V. , PMMA, MMA Heat polymerization at 100°C for
Vertex™ . .o .
Zeist, Netherlands 20 mins in curing flask
Bioplas & Denken-Highdental Co, 99% Aliphatic polyamide Melting at 230°C for 15 mins and
i

Ltd., Kyoto, Japan
Cleansing solutions
Colgate-Palmolive Ltd.

Chonburi, Thailand
Colgate® Cavity onburi, Thailan

Protection

pressure injected at 0.7 MPa

Dicalcium phosphate dihydrate,
Aqua, Glycerin, Sodium lauryl
sulfate, Cellulose gum, Sodium

monofluorophophate,

Tetrasodium pyrophosphate

Unilever Co, Ltd.
Bangkok, Thailand

Sunlight® Lemon
Turbo

Alkylbenzene sulfonate, Sodium
salt, Sodium lauryl sulfate
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Simulated brushing

Specimen blocks were securely mounted in an
automatic brushing machine (V-8 Cross brushing Machine,
SABRI Dental Enterprise, Inc., Villa park, IL, USA) (Figure
1b). A toothbrush with plane surface of 3 rows and soft
rounded-end bristles (Gum Classic 311, Sunstar Americas,
Inc., Chicago, IL, USA) was fixed to the holder and adjusted
into contact the specimen with a load of 1.5 N (Figure 1c).
Constant brushing of 55-mm range in back-and-forth motion
was set with 100 strokes/min. The specimen and toothbrush
were immersed in a container of cleansing solution (Figure
1d). Distilled water was selected as the control, compared
with dentifrice and dishwashing liquid solutions . The
dentifrice slurry was prepared by mixing 25 mg of dentifrice
with 50 ml of distilled water. For dishwashing solution, 25
ml of concentrated dishwashing liquid was diluted with 50 ml
of distilled water. All cleansing solutions were prepared by a
mechanical homogenizer and were replaced every 10k-cycle
of brushing strokes. Specimens were cleaned under running
water, then the R, was measured and later inspected by
scanning electron microscope (SEM). The SR and SEM
measurements were performed at baseline, after 20k-, and

after 40k-cycle of brushing.

Figure 1a

Figure 1b

Surface roughness and SEM measurement
The R, was determined using the contact
profilometer (Talyscan 150, Taylor Hobson, England)
equipped with the 2 pm tip radius of inductive gauge stylus.
The tracing length was 2 mm at the tracing speed of 500
pm/sec and the cut-off length of 0.25 pum. Six parallel
measurements, with each 400 um apart, were performed in
two perpendicular directions. The R, was calculated as the
average of the 12 measurements of each specimen. The SR
measured area was captured with SEM (Quanta 250, FEI,
Eindhoven, Netherlands) under low vacuum mode at an
acceleration voltage of 10 kV and a magnification of 500x.

Statistical analysis

The differences of R, among cleansing solutions at
baseline (T0), after 20k-cycle (T20000) and after 40k-cycle
(T40000) of brushing were determined by the Kruskal-Wallis
with Mann-Whitney U post hoc test. The pairwise
comparisons between two time points were analyzed using
the Wilcoxon signed-rank test. The testing was determined
separately according to material types. All statistical analyses

were performed by SPSS software version 22.0. The

statistical significance was considered when p < 0.05.

|

"

Figure 1d

Figure 1 Specimen and simulated brushing (a) Specimen block; (b) Securely mounted in a toothbrush machine; (c) Contact load; (d) Immersion

of cleansing solution
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Results

Surface roughness of PMMA

The R, at baseline and post-brushing were depicted
in Figure 2. The pairwise comparisons of R, showed the
significant increase after 20k-cycle and 40k-cycle of brushing
comparing with baseline in all groups. The changes of R,
seemed to be greater at 20k-cycle to 40k-cycle interval
compared with baseline to 20k-cycle. Moreover, the
proportion of increase were higher in dentifrice group.

Meanwhile, the water and dishwashing liquid groups were

comparable.
Ra(um) PMMA
32
28
24 H
|
20
16
12
P
04
0.2 I:ﬂ n =
0. - . i
Distilled Water ~ Dentifrice Dishwashing liquid
Figure2  Changes of R,
Table 2 Median of R,

Cleansing solution
TO

Material: PMMA

aA

Distilled Water 0.009 (0.008, 0.012)
Dentifrice 0.009 (0.007, 0.01 l)aTA
Dishwashing liquid 0.009 (0.007, 0.01 l)ﬂ'A

Material: Polyamide

aA

The median (minimum, maximum) of R, in all
groups were shown in Table 2. At baseline, R, of all groups
were approximate 0.09 pm without significant differences
among groups. At 20k-cycle and 40k-cycle of brushing, the
PMMA specimens in dentifrice group had the highest
roughness with R, 0of 0.230 um, and 2.411 pm, respectively.
On the contrary, the R, of dishwashing liquid group was

relatively comparable with the water at every time point.

Polyamide

mm Baseline
mm 20000-cycle
mm 40000-cycle

= =
e —

——— - —

Distilled Water ~ Dentifrice Dishwashing liquid

R, (um)

T20000 T40000

b,A c.A

0.034 (0.029, 0.051)
0.230 (0.076, 0.322)"°
0.034 (0.026, 0.041)™*

0.182 (0.144, 0.253)
2.411 (1.203, 3.236)°"
0.166 (0.133, 0.260)"

A

Distilled Water

Dentifrice

Dishwashing liquid
" Median (Min, Max)

0.011 (0.009, 0.013)
0.010 (0.008, 0.014)*"
0.011 (0.008, 0.015)™"

TO, baseline / T20000, after 20-k cycles / T40000, after 40-k cycles

0.023 (0.019, 0.031)"
0.068 (0.053, 0.079)""
0.035 (0.028, 0.050)"

0.044 (0.036, 0.065)™"
0.109 (0.084, 0.168)""
0.139 (0.102, 0.195)*"

The different superscript small letter indicates significant differences among cycle brushing stokes (T0; baseline, T20000; after 20-k cycles, T40000;
after 40-k cycles) within the same cleansing solution (p<0.05). The different superscript capital letter indicates significant differences among cleansing

solutions within the same cycle brushing stoke (p<0.05)
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Surface roughness of polyamide

The R, of polyamide also continuously increased
after brushing with all cleansing solutions. At 20k-cycle of
brushing, the SR was significantly different among all groups.
R, of distilled water, dentifrice, and dishwashing liquid group
were 0.023 um, 0.068 pm, and 0.035 pm, respectively. At
40k-cycle, specimens which were brushed with dentifrice and
dishwashing liquid had the significant higher R, compared
with brushing by water. However, there was no significance

between dentifrice and dishwashing liquid groups.

PMMA:

Baseline #20000

Figure 3 Scanning Electron Microscopy of PMMA (500x magnification)

Polyamide:

Baseline

#20000

Scanning electron microscopy

SEM analyses were performed perpendicular to the
surface of specimens. The highest and lowest amplitudes of SR
were represented with the lightest and the darkest in grayscale.
In PMMA specimens (Figure 3), the dentifrice group showed
remarkably valleys representing the abrasive wear. The width
of these valleys seemed wider in this group. For the polyamide
material, brushing wear was less significantly displayed in
SEM (Figure 4). Cleansing polyamide with dentifrice and
dishwashing liquid showed higher roughness than water.

Again, the wider abrasive valleys were observed in the

dentifrice group.

Distilled
water

Dentifrice

. Dishwashing
liquid

#40000

Distilled
water

Dentifrice

Dishwashing
liquid

#40000

Figure 4 Scanning Electron Microscopy of Polyamide (500x magnification)
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Discussion

Surface topography of denture base was clearly
affected by mechanical cleansing. The result showed that the
SR of PMMA and polyamide were significantly increased
after simulated brushing with cleansing solutions, and the
degree of roughness was varied with the cleansing solutions,
therefore the null hypothesis was rejected. Cleansing
solutions played an essential part on surface abrasion.
Brushing with dentifrice caused the largest roughness in
PMMA. It was concordant with the finding from previous
studies that abrasive particles in a dentifrice were the main

9,10,18,20,22
cause of these roughness.

The Colgate Cavity
Protection was used as the representative of dentifrice
because it has been widely used. This formula contains
abrasive particles of dicalcium phosphate with the relative

dentine abrasion (RDA) of 80. It was ranked as mild to

moderate abrasive dentifrice according to the RDA value.”
Harrison et al'’ suggested that the degree and characteristic of
roughness depended on shape, size, and quantity of abrasive
particles. Moreover, the roughness from dentifrice might also
be mediated by the bristle hardness. ' Small filaments or soft
bristles brush may cause similar or even higher abrasion than
the harder brush when brushed with dentifrice.'*"” This was
attributed to the soft bristles retained more abrasive particles
within their narrow inter-filaments space and also provided
higher contact area with the material. 10

Dishwashing liquid and mild soap are
recommended as the alternative cleansing solutions for
removable dentures.”” However, the evidence regarding
abrasion of denture base from brushing with these solutions
is very limited. Our results demonstrated that PMMA
specimens brushed with dishwashing liquid solution had the
level of abrasion approximate to the water. Similarly, in
relining resin material, Izumida et al'' showed the minimal
SR from brushing with coconut soap. Less abrasion of
dishwashing liquid and mild soap is due to the absence of
abrasive particles. The active ingredient in soap/dishwashing
liquid is a sodium lauryl sulphate (SLS), an anionic

surfactant, which is effective in removing oily substances and

polymeric matrices of biofilm.” Moreover, SLS also had a
microbiocidal effect by solubilization of the microbial cell
membrane and denaturation of its capsid proteins.zs‘m At this
juncture, dishwashing liquid could be an alternative denture
cleansing solution for PMMA denture base, which has the
efficacy of cleansing, and caused less the mechanical
wear.*?"**

To select the proper denture base materials, PMMA
and polyamide are used with different indications, thus the
aim of this study was only to assess the SR form mechanical
cleansing on both materials, not to compare between them.
Interestingly, our results found that dentifrice and
dishwashing liquid caused mild to moderate wear on the
polyamide specimens, but this roughness was still less than
the threshold of 0.2 um at any time points. Polyamide has the
surface hardness lower than PMMA but showed more
resistance to brushing than PMMA in all cleansing solution.
This result was in line with Chang et al'® which reported that
polyamide resin exhibited lower levels of brushing abrasion
and weight loss compared with conventional heat
polymerization, high impact, and CAD/CAM PMMA. The
result of their study indicated the hypothesis that surface
roughness was not only dependent on surface hardness, but
water absorbability, elasticity and wear resistance were also
influenced.”" In our study all specimens were immersed in
cleansing solutions during simulated brushing, the swollen
surface of polyamide from higher level of water absorbability
may reduce the amplitude of wear from the measurement of
profilometer, then the SR was lower.

Various guidelines of removable denture cares have
been proposed. Some suggested denture brushes and
chemical denture cleansers are not available in developing
countries.”™  The most common cleansing method is

brushing with traditional toothbrush combined with
dentifrice,””” particularly patients with removable partial
denture, because it is convenient for patients to use the same
instruments for both their natural teeth and dentures.

Although, our study showed that brushing with dentifrice
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caused the significant roughness on denture surface, it could
not be indicated that this protocol should be omitted.
Roughness can be resolved by professional polishing in the
recall visit. Twenty thousand strokes of simulated brushing
would be equivalent to approximately 2 years of regular daily
brushing.33 Before reaching 0.2 pm threshold and causing
prosthesis discoloration, discomfort to patients and contribute
to microbial colonization and biofilm formation, patients
wearing denture should be rechecked every 1-2 years.
Denture cleansing methods, complaint of discomfort, denture
morphology, and oral examination should be simultaneously
considered during the recall visit. The roughness of the
denture surface could be visibly detected or by asking the
patients how they feel. Jones et al™* showed that normally the
patients were able to distinguish the surface roughness
approximately at 0.5 um. In this case, the professional
polishing is recommended to maintain a proper denture
surface. In addition, even absence of surface irregularity
detected by visual inspection and patient perception, having
the signs of mucositis and the history of long-term brushing
with abrasive cleansing, denture adjustment including
professional polishing is also suggested. Various clinical
chairside polishing kit systems have been proposed and
proved that some of those produced sufficiently smooth
surface with roughness value well under 0.2 ;,Lm.35

This study also had some limitations. It was based
on the laboratory -in vitro- setting, which might not perfectly
duplicate a clinical situation. Simulated brushing motion was
limited only back-and-forth direction, as well as a thermo-
cycling was not used to replicate oral environment in thermal
and humidity aspects. Secondly, the outcome focused only
the SR detected by profilometer and SEM. Other important
parameters including biofilm and stain removal efficacy,
weight loss and surface gross, which also affected by the
personnel denture cleansing, were not investigated. Finally,
several factors, also affected the magnitude of surface

abrasion, such as hardness of bristles, brushing force, number

of brushing strokes, and concentration of cleansing solution.

Variation of any factors mentioned earlier could deviate the
degree of SR from our results.

The SR of PMMA were dramatically increased
after simulated brushing with dentifrice. While dishwashing
liquid was a more proper substitute cleansing solution which
caused less brushing attrition. For polyamide material,
dentifrice and dishwashing liquid caused mild surface wear

within the clinically acceptable limit. The routine check-up

and professional polishing every 1-2 years is recommended.

Conclusion

Within the limitation in this study, the following
conclusions were drawn:

1. Mechanical cleansing by brushing caused the
roughness on denture base material. The abrasiveness
property of cleansing solution played as the essential factor
on the degree of attrition.

2. In PMMA, brushing with dentifrice caused the
highest SR with the clinical significance, meanwhile, the
dishwashing liquid was comparable with water.

3. The SR of polyamide from brushing with
dentifrice and dishwashing liquid were slightly increased but
still below the acceptable threshold for oral biofilm retention
(R,=0.2 um).

4. Long-term used dentures that are usually
brushed with dentifrice should be regularly monitored for any
changes in surface morphology. While the dishwashing
liquid can be used as an alternative denture cleansing solution

based on the simplicity, cost-effectiveness, and non-abrasive

property.
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Comparisons of Miniscrew Implant Primary
Stability between Two Different Synthetic Bone
Densities during Placement with Either Self-Drilling or
Self-Tapping Technique: An in vitro Study

Phusantisampan P* Jotikasthira D* Jariyapongpaiboon P** Tripuwabhrut K*

Abstract

The purpose of this study was to investigate the influence of cancellous bone densities on miniscrew implant primary stability during
placement with either self-drilling or self-tapping technique. Forty titanium alloy miniscrew implants were divided into two groups, according to
their placement techniques, self-drilling and self-tapping, and placed into synthetic bone of different cancellous bone densities: either 0.64 g/cm3
or 0.32 g/cm3. Maximal insertion torque and vertical pull-out strength were recorded in Ncem and N, respectively. Two-way ANOVA was used to
detect interaction between miniscrew implant placement technique and cancellous bone density factors. The result showed that there was a
significant interaction between miniscrew implant placement techniques and different cancellous bone densities (p<0.001) on the miniscrew implant
primary stability parameters. The insertion torque and pull-out strength values were significantly greater for the miniscrew implant placed in the
high-density cancellous bone than in the low-density one (p<0.001). Miniscrew implant placement into the same cancellous bone density with self-
drilling technique showed significantly greater insertion torque (p<0.001) and pull-out strength (p<0.05) than those with self-tapping technique.
However, no statistically significant difference in maximal insertion torque was found between self-tapping miniscrew implants placed in high-
density, and self-drilling miniscrew implants placed in low-density. In conclusion, cancellous bone density influences miniscrew implant primary
stability for both self-tapping and self-drilling placement systems. Pre-drilling is recommended for miniscrew implant placement into high-density
cancellous bone to avoid high insertion torque and maintain adequate pull-out strength.

Keywords: Bone density/ Cancellous bone/ Self-drilling placement/ Self-tapping placement/ Primary stability
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Introduction

Miniscrew implants have been routinely used as a
reliable temporary anchorage device to achieve orthodontic
treatment success.”” The achievement for using miniscrew
implant as an absolute anchorage is related to its stability in
the bone which requires adequate primary stability followed
by biological stabilization. Hence, miniscrew implant
primary stability is considered as an important factor and
varied according to miniscrew implant designs,3'7 placement
techniques,8 root proximity, and soft tissue inflammation.”

The most important patient- related factor appears to
be cortical bone quantity and quality.w’” A positive
correlation between the thickness of cortical bone and

insertion torque has been established by a systematic review

and meta-analysis. 2 Significant increase in pull-out strength

and insertion torque has also been reported with increased
bone density in homogeneous synthetic bone. " However, the
role of cancellous bone density on miniscrew implant primary
stability is unclear. The miniscrew implant placement sites
with at least 1.0-mm cortical bone thickness has been reported
with great success rate, regardless of cancellous bone
density. "' On the other hand, the cortical bone thickness was
reported as the only main factor, affecting miniscrew implant
primary stability when placing in low- density cancellous
bone."*

Both self- drilling and self- tapping techniques are
effective for miniscrew implant placemen.8 Self- drilling
placement is a procedure that miniscrew implants are driven

directly into bone. This technique produced higher bone-

* Division of Orthodontics, Department of Orthodontics and Pediatric Dentistry, Faculty of Dentistry, Chiang Mai University, Amphur Muang, Chiang Mai.
** Rajavithi Hospital, Department of Medical Services, Ministry of Public Health, Bangkok.
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implant contact percentage than did self- tapping miniscrew
implant. " However, the self-tapping placement was suggested
in highly dense cortical bone to prevent miniscrew implant
fracture and occurrence of necrotic tissues from excessive
force. " To date, knowledge on cancellous bone density,
influencing miniscrew implant primary stability with
different miniscrew implant placement techniques is still
limited. This study aimed to evaluate and compare the
primary stability of miniscrew implants, placed into synthetic
bone blocks with different cancellous bone densities during

miniscrew implant placement with either self-drilling or self-

tapping techniques.

Materials and Methods

Forty miniscrew implants (titanium alloy, Osstem
Implant Co., Seoul, Korea: length, 6.0 mm: diameter, 1.8
mm) were randomly assigned to two groups according to
placement systems: self-drilling and self-tapping. Synthetic
composite bone blocks (Sawbones® Pacific Research
Laboratories, Inc., Vashon, WA, USA) were used in this
study. A 2.0-mm-thick block of synthetic cortical bone (bone
density of 0.64 g/cm3, 40 pcf) was attached to a 12.0-mm-
thick cancellous bone block. Two cancellous bone densities
were chosen (0.64 g/em’ or 40 pef, and 0.32 g/em’ or 20 pef)
corresponding to the mean bone density in the anterior (0.55
g/em’) and posterior (0.31 g/em’) regions of the hard palate.'”

Ten miniscrew implants were placed into synthetic composite

Figure 1 The instrument holding system consisted of A) a synthetic
bone block holder held in a wheel bearing, and B) a digital

torque gauge held in an opposite wheel bearing.

bone blocks according to each placement system for each
cancellous bone density.

A custom-made instrument-holding system was
designed and created to position the digital torque gauge
(IMADA Inc., Northbrook, IL, USA) and the synthetic bone
blocks (Figure 1). To obtain miniscrew implant stability, the
pre-drilled pilot-hole diameter was suggested to be ranged
between 69 and 77 per cent of the miniscrew diameter.”” A
1.3-mm pre-drilled pilot-hole (72.2 percent) was chosen to be
constructed in the self-tapping placement groups using a drill-
bit, which was housed in the chuck of the digital torque gauge.
To control the pilot-hole depth, a color-coded stop was placed
at a distance of 5.0 mm from the drill-bit tip. (Figure 2).

For the maximal insertion torque evaluation, synthetic
bone blocks of self-drilling group were rigidly fixed in the
instrument-holding system. A miniscrew implant was gripped
by the digital torque gauge. A red line was drawn on the
torque-gauge holder of the instrument-holding system 5.0
mm from its edge as an indication mark. To prevent excessive
torque from causing miniscrew implant neck to bone
compression, the miniscrew implant was driven only 5.0 mm
(not the entire thread length) into the bone block until the edge
of the torque-gauge holder reached the red line, with a
constant speed of twelve rotations per minute. The maximal
insertion torque was then recorded. The same protocol was

run with the previously drilled synthetic bone blocks for self-

tapping group.

Figure 2 The pre-drilled pilot-hole was construction using the drill bit

with a color-coded stop.
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After the maximal insertion torque measurements, the
synthetic bone blocks were transferred and fixed in the
inferior clamp of a Universal Testing Machine (UTM)
(Instron Corp., Canton, MA, USA). The base was customized
to fit the UTM. The pull-out strength test was conducted by
tightening the implant head to the pulling apparatus, which
was attached to the superior clamp of the UTM. (Figure 3). A
vertical force of 10 mm/min was applied parallel to the long
axis of the miniscrew implant until it was removed from the

synthetic bone. Peak load, in newtons (N), at the moment of

The
superior

The pulling
apparatus

implant separation, was recorded as the maximal pull-out
strength.

Data were analyzed using SPSS 17.0 software (SPSS
Inc., Chicago, IL, USA). All data were tested for normality
using the Shapiro-Wilk test. Interaction between pilot-hole
drilling and bone density was tested by two-way analyses of
variance (ANOVA). Means and standard deviations of
maximal insertion torque and pull-out strength were measured
and compared using one-way ANOVA and the post hoc test.

Results were considered statistically significant at p<0.05.

The
superior
clamp

The pulling
apparatus

synthetic
bone

The synthetic
bone holder

The
inferior
clamp

Figure 3 A. The pulling apparatus was held in the superior clamp of the UTM, B. The whole picture of pull-out strength test: the synthetic bone

blocks fixed in the holder held in the inferior clamp of UTM.

Results

Pertaining to the miniscrew implant primary stability
parameters, a two-way ANOVA revealed that there was a
significant interaction between different miniscrew implant
placement systems and cancellous bone densities (p<0.001).

Insertion torque Mean maximal insertion torque is
presented in Figure 4. ANOVA revealed significant differences
in mean maximal insertion torque (p<0.05) among the four
groups. Tukey HSD post-hoc comparison tests showed that
significantly greater maximal insertion torque was observed in
40-pcf cancellous bone for each placement system (self-drilling
and self-tapping: 22.98+1.16 Nem and 12.16+0.54 Ncm,
respectively) than in 20-pcf cancellous bone for each placement

system (self-drilling and self-tapping: 11.584+0.38 Ncm and

7.5540.32 Ncm, respectively) (p<0.001). In addition,
significantly greater maximal insertion torque was also shown
in self-drilling miniscrew implants (p<0.001) than in self-
tapping miniscrew implants.

However, no statistically

significant difference was found between self-drilling
miniscrew implants placed in 20-pcf cancellous bone density
(11.5840.38 Ncm) and self-tapping miniscrew implants placed
in 40-pcf cancellous bone density (12.16+0.54 Ncm) (p<0.05).
(Figure 4)

Pull-out strength Mean pull-out strength showed a
trend similar to that of the maximal insertion torque. Tukey
HSD post-hoc comparison tests showed that mean pull-out

strength was significantly different among the four groups
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(p<0.05), as shown in Figure 5. Mean pull-out strength was  Moreover, self-drilling miniscrew implants in 40-pcf and 20-
significantly greater for miniscrew implants, placed in 40-pcf  pcf cancellous bone (348.26+22.81 N and 201.69+9.42 N,
cancellous bone than those, placed in 20-pcf. Self-drilling  respectively) revealed significantly greater pull-out strength
miniscrew implants, placed in 40-pcf cancellous bone showed  than did self-tapping miniscrew implants in 40-pcf and 20-pcf
the greatest mean pull-out strength at 348.26+22.81 N, cancellous bone (259.55423.0 N and 177.35+12.09 N,
whereas self-tapping miniscrew implants, placed in 20-pcf  respectively). (Figure 5)

cancellous bone revealed the least (177.35+£12.09 N).
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Figure 4 Means and standard deviations of maximal insertion torque values in implants placed with self-drilling and self-tapping systems in
synthetic composite bone blocks with two different cancellous bone densities: 40 pcf and 20 pcf.
** indicates a statistically significant difference at p<0.001, NS indicate a non-statistically significant difference p<0.05
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Figure 5 Means and standard deviations for pull-out strength in implants placed with self-drilling and self-tapping system in synthetic composite

bone blocks with two different cancellous bone densities: 40 pcf and 20 pcf.

* indicates a statistically significant difference at p<0.05
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Discussion

The cancellous bone strength is proportionate to its
density and trabecular orientation, which is not homogenous
within the cancellous bone and leads to a variation of physical
attributes.” Use of synthetic polyurethane bone blocks does
not exactly imitate the clinical conditions; however, it allows
standardization and homogeneity of the bone density to be
used as one factor testing miniscrew implant primary stability
in our present study. Influences of cortical bone density on
miniscrew implant stability has been established,”"*"** so
synthetic cortical bone density and thickness in this study
were determined to be 40 pcf and 2.0 mm, respectively, in
order to compare two different cancellous bone densities (20
pef and 40 pcf).

Role of cancellous bone density on miniscrew
implant primary stability is still controversy. With a constant
cortical bone thickness of 1.0 mm, miniscrew implant
primary stability showed no difference with varying
cancellous bone densities."' Marquezan et al.” assessed
miniscrew implant primary stability in two bovine pelvic
regions: iliac and pubic bone. Although iliac bone presented
less cancellous bone density than did pubic bone, the
miniscrew implant primary stability in both regions were
similar. Later, Marquezan et al. " found that the cortical bone
thickness was the only main factor affecting miniscrew
implant primary stability in low-density cancellous bone.
However, it was demonstrated that, in the absence of cortical
bone, cancellous bone density was related to the miniscrew
implant primary stability. Pan et al.” used resonance frequency
analysis for assessing miniscrew implant stability in synthetic
bone models and found that miniscrew implant primary
stability was positively correlated to bone mineral density at
the receptor site: as the cancellous bone density increased, the
miniscrew implant primary stability also increased. *** In the
present study, the means of maximal insertion torque and
pull-out strength were significantly increased for miniscrew
implants, placed in high-density cancellous bone than those
placed in low-density cancellous bone in both self-drilling

and self-tapping techniques. Theoretically, high-density

cancellous bone has higher trabeculae numbers with fewer
trabeculae separation than the low-density cancellous bone
does,14 requiring higher insertion torque for miniscrew
implantation25 and higher pull-out strength for detaching the
miniscrew implants.m’26

Both the self-drilling and self-tapping miniscrew
implants have been widely used as anchorage reinforcement
devices in orthodontic practice. However, no earlier studies
have reported on which miniscrew implant placement system
justify higher success rate. Previous studies revealed that the
self-drilling miniscrew implants provided greater bone
contact and stability than did the self-tapping miniscrew

. 15,27,28
implants.

In self-tapping technique, pre-drilled pilot-
hole creation is intentionally performed to minimize insertion
torque while maintaining primary stability during miniscrew
implant placement into highly dense bone.'®"” As shown in
our present study, there was statistically significant decrease
in maximal insertion torque when self-tapping technique was
used. Decreases in the maximal insertion torque during self-
tapping miniscrew implant placement have been formerly
stated.””” Miniscrew implant insertion requires torsional
force to displace surrounding bone, particularly for placement
into highly dense bone.” Using self-tapping technique, less
amount of bone needs to be displaced due to pilot-hole
creation. As the self-tapping miniscrew implants are inserted,
less compression occurs on the neighboring bone, and
insertion torque decreases.'®

To date, optimal maximal insertion torque values
for successful miniscrew implant placement have not been
clearly elucidated due to different types of research study
designs. Previous studies revealed that maximal insertion
torques for successful self-tapping miniscrew implant
placement should be in the range of 5.0 to 10.0 Ncm in the
buccal alveolar bone of maxilla”and at 14 Nem in the
palatal bone.” In this study, miniscrew implant placement
with the self-tapping system in low- and high-density
cancellous bone showed maximal insertion torques at

7.55+0.32 Nem and 12.16+0.54 Nem, respectively, which are
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in the recommended ranges. In self-drilling technique,
maximal insertion torques for the successful implantation
were recommended in the range of 6-12 Nem in the buccal
alveolar bone of maxilla® and 10-20 Nem in the palatal
bone.”™ From our results, self-drilling miniscrew implant
placement in the low-density cancellous bone showed maximal
insertion torques at 11.58+0.38 Ncm, which is in the suggested
range, whereas placement of self - drilling miniscrew implants
in the high-density cancellous bone showed excessive maximal
insertion torques at 22.98+1.16 Ncm. A clinical implication of
this finding is that the self-tapping technique is suitable in
insertion sites with high-density cancellous bone.”'

Pull-out strength is determined as a standardized
method of the mechanical testing of miniscrew implant holding
power.33 A correlation between cancellous bone density and
pull-out strength has been tested. * Itwas reported that the pull-
out strength of miniscrew implants, placed in normal bone were
greater than those, placed in osteoporotic bone. In comparison
with bone volume and cortical bone thickness, cancellous bone
density has been described as the most sensitive variable,
affecting the pull-out strength.35 In the present study, the
greatest and smallest pull-out strength are 348.26+22.81 N and
177.35+12.09 N, respectively, which are in the recommended
range of 134.5 to 388.3 N to be sufficient to resist orthodontic
force load.” Furthermore, the pull-out strength of the self-
drilling miniscrew implants was statistically significantly
higher, when compared to the self-tapping miniscrew implants,
which is in line with the earlier studies.””* Interestingly, our
study showed that there was no statistically significant
difference in maximal insertion torques between self-drilling
miniscrew implant placement in the low-density cancellous
bone and self-tapping miniscrew implant placement in the
high-density cancellous bone. This could be explained that
pilot-hole creation reduces bone mass of high-density
cancellous bone,” which was comparable to the low-density
cancellous bone, resulting in non-significant difference in
maximal insertion torques between these two groups. Also, it
should be noted that the insertion torque and pull-out strength
values, derived from self-tapping technique are also influenced
by pilot-hole size; as the pilot-hole size increases, insertion

torque and pull-out strength decrease.'*'” Our findings agreed

with a previous study, emphasizing that during miniscrew
implant placement into the high-density bone, pre-drilling did
not compromise miniscrew implant primary sta.bili'[y.39
Although the findings of our present study could not
be directly extrapolated to clinical orthodontic practice
because of an in vitro methodology, it was shown that
cancellous bone density played an important role in the
primary stability of miniscrew implant. Considering high-
density bone, self-tapping miniscrew implant placement is
recommended to avoid high insertion torque and maintain
adequate pull-out strength. The pull-out strength parameter
used in this study showed the mechanical properties of the
miniscrew implants only in the vertical direction. However,
orthodontic forces are practically applied with different
directions on miniscrew implants. The effects of various force
directions on different cancellous bone density should be
further studied. Furthermore, biological response might be
another major factor affecting miniscrew implant retention as

well as later stability which is inevitable to be further studied.

Conclusions

Cancellous bone density influences miniscrew
implant primary stability for both self- tapping and self-
drilling placement systems. Pre-drilling is recommended for
miniscrew implant placement into high- density cancellous
bone to avoid high insertion torque and maintain adequate

pull-out strength.
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Presurgical Nasoalveolar Molding Techniques for
Complete Bilateral Cleft Lip, and Palate Infants: Two
Case Reports

Manosudprasit A* Taecha-apaikun K** Tankittiwat P** Vichitrananda V** Manosudprasit M*

Abstract

Cleft lip and palate are congenital craniofacial abnormalities that can lead to a number of problems, such as impaired facial growth,
impaired esthetic, and speech disorders. Therefore, patients with cleft lip and palate usually undergo cheiloplasty, the surgical outcomes of which
can be improved using presurgical nasoalveolar molding (PNAM). Various cleft centers have introduced their own PNAM protocol, including Khon
Kaen University (KKU), where KKU-NAM protocol is followed. This case report presents two cases of bilateral complete cleft lip, and palate
patients treated with KKU-NAM protocol. To reduce the alveolar cleft gaps before cheiloplasty, the protocol uses a forehead-type nasoalveolar
molding device, an alveolar molding plate with traction screw, and an extra-oral strapping. After applying KKU-NAM protocol, the premaxilla was

retracted into a proper position, and the alveolar cleft gaps were reduced due to the contraction screw.

Keywords: Bilateral cleft lip and palate/ Presurgical nasoalveolar molding/ KKU-NAM

Introduction

Cleft lip and palate are congenital craniofacial
abnormalities with an incidence of approximately 1.1 in 1,000
live births in Thailand.' The defects can cause a variety of
issues, including impaired facial growth, impaired esthetic,
and speech disorders, and thus requires multiple surgeries,
starting from birth to adulthood.

Bilateral cleft lip, and palate patients (BCLP) have
nasal deformity with lower alar cartilages that are flat and
flared, which cause an increased alar base width.” Hence, the
nasal tip of BCLP patients is depressed, and the patients have
short columella and short philtrum with protruded premaxilla,
causing a gaps between the premaxilla and the lateral alveolar
segments. The large gaps between the premaxilla and the
lateral segments affects the cheiloplasty outcome by
increasing tension on the flap and can cause long-term
surgical scarring.2

Presurgical nasoalveolar molding ( PNAM) is a
technique used to guide patients’ alveolar segments into the
proper position prior to cheiloplasty, in order to reduce cleft

gaps, lengthen the columella, improve the shape of the nose,
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improving the cheiloplasty outcome by decreasing tension on
the flap through close approximation of the relaxed lip
segments3 and reduced scar formation after healing.4 In the
long term, teeth near the cleft gaps are able to erupt with
adequate periodontal support as a result of better position of
the alveolar segments.” In 1998, Santiago et al.’ found that
60% of patients treated with PNAM did not require secondary
bone grafting, and Sato et al. (2002) later found that patients
with previous PNAM treatment who required secondary bone
grafting, more bone remained in the cleft site.’

In 1993, Grayson et al. introduced a PNAM
technique to correct the alveolus, lip, and nose position in
newborns with cleft lip and palate. The technique applied
nasal stents extending from the anterior flange of an intraoral
molding plate to improve the alignment of the base of the nose
and lip segments and to reduce the width of the alveolar gaps.2

Subsequently, various PNAM protocols have been
introduced by a number of cleft centers. Khon Kaen
University (KKU) practices a PNAM protocol called KKU-

NAM. This protocol uses an extra-oral strapping with

* Division of Orthodontics, Department of Preventive Dentistry, Khon Kaen University, Amphur Muang, Khon Kaen.

** Resident Training Program in Orthodontics, Division of Orthodontics, Department of Preventive Dentistry, Khon Kaen University, Amphur Muang, Khon Kaen.
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adhesive tape, a forehead type nasal molding device, and an
alveolar molding plate constructed from self-cured hard
acrylic and combined with a traction screw.’

KKU-NAM (treatment) protocol

Treatment begins with the application of an extra-
oral strapping to lengthen the columella, reduce soft tissue
gaps, and decrease premaxilla protrusion. It is made from
self-adhering athletic tape or self-adhering athletic wrap, the
end of which is covered with adhesive tape (Figure 1). The
forehead-type nasal molding device is constructed from hard
acrylic in a rectangular shape lined with soft closed cell foam.
The nasal stent is constructed by 0.8 mm round stainless-steel
wire and is extended from the hard acrylic. The end of the
wire is covered with teardrop shaped hard acrylics to improve
the shape of the nose (Figure 2). The forehead-type nasal
molding device is placed at mid forehead and adhered with
adhesive tape applied at the edge of the acrylic pad. The nasal
stent is inserted into the nostril and stretched until the tissue
is blanched. The devices are used at all times except during
cleaning. Similar to the forehead-type nasal molding device
and extra-oral strapping, the alveolar molding plate is worn at
all times aside from during cleaning.

The patient then recalled every 2-4 weeks to update
records and adjust the devices as needed until favorable
outcomes are achieved. An alveolar molding plate with
traction screw is also constructed to re-align the premaxilla
toward the lateral segments. The alveolar molding plate is
constructed from self-cured hard acrylic, model set-up also
help to re-align the premaxilla and is held together with a
traction screw in such a way as to facilitate closing the gaps
(Figure 3) by cutting the premaxilla model and repositioning
the alveolar segments 1-2 mm closer before constructing the
alveolar molding plate. It could be combined with traction
screw to re-align the premaxilla up to 4.5 mm by using the
medium size traction screw, it is held in place by denture
adhesive, and the contraction screw is activated once a day
(0.4 mm/day). Once the outcome is considered satisfactory,
the patient is recalled to update their records one last time

before they are referred for cheiloplasty.

Figure 1 Self-adhering athletic tape or self-adhering athletic wrap

with adhesive tape for the extra-oral strapping.

Figure 2 The forehead-type nasal molding device.

Figure 3 The alveolar molding plate.
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The nose structure tends to relapse after surgery
causing by the depression of nasal cartilage from healing
process.8 Liou et al. showed that the relapse in nasal
asymmetry was the result of a differential growth between the

cleft and noncleft sides in the first year after surgery.9 Thus,

maintenance of the nose should be continued, starting again Figure 4 The nasal retainer.
two weeks after cheiloplasty. The patient should wear either
a nasal retainer (Figure 4) or the forehead-type nasal molding
device for at least six months or until undergoing
palatoplasty. The nasal retainers from Khon Kaen University

comes in 7 size (Figure 5). The appropriate size is chosen by

fitting the nasal retainer in without having to use excessive i T
force while inserting. Patients are recalled for outcome
assessment every 2-4 weeks and records are updated again at
three months after cheiloplasty.

At the age of 12 months, patients are referred for

palatoplasty, and follow-ups are conducted 3 months, 6

months, and then every year after palatoplasty. The KKU-

NAM treatment protocol practiced by Khon Kaen University

are shown in Table 1. Figure 5 The nasal retainers from Khon Kaen University.

Table 1. KKU-NAM treatment protocol as practiced by Khon Kaen University

1 1.1) Take history, conduct clinical examination, diagnosis, and treatment planning.

1.2) Recommend treatment process to parents and obtain signed consent forms.
1.3) Take records, including:

1.3.1) 3D photography and photography of:

- extra-oral and intra-oral abnormalities, abnormalities of other organs
- family members who have similar abnormalities (only if permitted)

1.3.2) Nose and upper lip measurements

1.3.3) Take an impression for further study of the model
1.4) Apply extra-oral strapping and forehead-type nasal molding device.
1.5) Provide extra-oral strapping kit to parents, along with guidelines for oral hygiene care and how to use and care for the devices.

2 2.1) After 2 weeks, assess the outcomes of extra-oral strapping and nasal molding device use, update records, and adjust the devices.
2.2) Take impression for use as a working model and then construct the active alveolar molding plate.
2.3) Insert the active alveolar molding plate in this visit and advise parents to activate the retraction screw once a day.
3 3.1) Follow up every 2-4 weeks, updating records as 1.3 and making new devices as needed).
3.2) About 2-3 months after beginning treatment, assess treatment outcomes and update records as 1.3 before referring the patient for
cheiloplasty.
Cheiloplasty and gingivoperiosteoplasty.
5.1) Follow up 2 weeks after cheiloplasty and update records as 1.3.
5.2) Apply nasal molding device and extra-oral strapping to promote nasal retention until secondary palate is repaired (at this stage, patients
will tend to give less cooperation).

5.3) Recall and assess treatment outcomes every 2-4 weeks until secondary palate is repaired.
5.4) Update records as 1.3 at 3 months after cheiloplasty.
Update records as 1.3 and refer the patients for a secondary palate repair at the age of 10-12 months.
Discard all devices and follow up and update records as 1.3 after 3 and 6 months and then every year after the secondary palate is repaired.
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Case report

Case 1

Diagnosis and Etiology

A Thai girl, aged 8 days, with non-syndromic
BCLP. The clinical examination showed BCLP through the

nasal floor, a short columella, slightly protruded and slightly

deviated premaxilla (about 2 mm to the left), large alveolar

cleft gaps of about 5 mm on the right- and 3 mm on the left-

hand side, and a broadened and flattened base of the nose

(Figure 6).

Figure 6 Pre-treatment photography taken during the first visit.
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Treatment Progress

According to KKU-NAM protocol, during the first
visit and after clinical examination and data collection, the
patient was treated by using an extra-oral strapping made
from self-adhering athletic tape. The forehead-type nasal
molding device was placed. The nasal stent was inserted into
the nostril and allowed to stretch the nostril until the tissue
was blanched. The devices were used at all times except for
during cleaning (Figure 7).

The patient (3 weeks of age) was recalled for a 2™
visit to assess the outcomes of the treatment, to update
records, and to adjust the extra-oral strapping and nasal
molding device. An alveolar molding plate with traction
screw was constructed during this visit to re-align the
premaxilla toward the corrected position. The plate was

constructed on a set-up model to move the premaxilla towards

the palatal by about 2 mm and to the right-hand side by about
2 mm. The parents were instructed to activate the screw once
a day (0.4 mm/day) (Figure 8).

For the 3 visit (1 month and 2 weeks of age) and
4" visit (2 months and 1 week of age), the patient was recalled
to evaluate the results of the treatment. Records were updated,
and the extra-oral strapping, nasal molding device, and
alveolar molding plate with screw were adjusted.

For the 5" visit, the patient (3 months and 1 week
of age) came back to adjust the nasal molding device and
extra-oral strapping. The same alveolar molding plate was
used to maintain the position of the alveolar segments.

The alveolar molding plate was used for two weeks,
after which the patient was referred for cheiloplasty at the age

of 3 months and 3 weeks due to the patient’ s condition

meeting the criteria described by rule of 10."

Figure 7 The patient after inserting the nasal molding device and applying the extra-oral strapping.

Figure 8 Atthe 2" visit (3 weeks of age); the patient after inserting the alveolar molding plate, the extra-oral strapping, and the nasal molding device
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Treatment results

After completing the pre-cheiloplasty treatment,
there was a 1-mm gap between the premaxilla and the right
segment and no gap at the left-hand side. The premaxilla was
slightly protruded and slightly deviated to the left side. The
columella had increased in length and proximity of the lip
segments and convexity of the nose had each increased. The
nasal symmetry also improved and the nostril length also

increased in both sides. (Figure 9).

One month after cheiloplasty (4 months and 3 weeks
of age), minimal lip tension was noticed in the patient.
Premaxilla protrusion was reduced due to scar contraction
(Figure 10). A nasal retainer was used to maintain nose
convexity.

Three months after cheiloplasty (6 months and 3
weeks of age), the patient showed no signs of nasal collapse

or lip tension, the nose shape, nasal convexity and the nasal

symmetry maintained. (Figure 11).

Figure 9 Extra- and intra-oral photography taken prior to cheiloplasty (3 months and 3 weeks of age).
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Figure 10 Extra-oral appearance one month after cheiloplasty (4 months and 3 weeks of age).

Figure 11 Extra-oral appearance three months after cheiloplasty (6 months and 3 weeks of age).
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Case 2

Diagnosis and Etiology

A Thai girl, aged 2 months and 12 days, with non-
syndromic BCLP. The clinical examination showed BCLP

through the nasal floor, a short columella, protruded and
deviated premaxilla (about 8 mm to the left), large alveolar

cleft gaps of about 13 mm on the right- and 7 mm on the left-

hand side, and a flattened nose (Figure 12).

Figure 12 Pre-treatment photography taken during the first visit
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Treatment Progress

According to KKU-NAM protocol, the treatment
should begin with an extra-oral strapping and a forehead-type
nasal molding device. However, this case began with only an
extra-oral strapping made from self-adhering athletic wrap
with adhesive tape. A forehead-type nasal molding device
could not be inserted during this visit, as the patient’ s
premaxilla had blocked her nostrils, and her columella was

too short (Figure 13).

The patient (2 months and 3 weeks of age) was
recalled fora 2™ visit, and records were updated. The extra-oral
strapping was adjusted. An alveolar molding plate with traction
screw was constructed during this visit to re-align the
premaxilla. The plate was constructed on a set-up model for 2
mm in the palatally direction and 2 mm in the right-hand
direction. The parents were instructed to activate the screw
once a day (0.4 mm/day) (Figure 14). At this point, the patient’s

premaxilla was still blocking her nostrils, and her columella

was still too short to insert the nasal molding device.

Figure 13 The patient was treated only with an extra-oral strapping.

.
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Figure 14 At the 2" visit (2 months and 3 weeks of age); the patient after inserting the alveolar molding plate with traction screw and the extra-

oral trapping.
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For the 3" visit, the patient (3 months and 3 weeks
of age) was recalled and evaluated. A new alveolar molding
plate was constructed during this visit, as the traction screw
in the old plate was insufficient for decreasing the remaining
cleft gaps. At this point, the cleft gaps were reduced and her
premaxilla had moved palatally, causing her nostrils to be
freed from the premaxilla. Therefore, the forehead-type nasal
molding device was inserted during this visit to improve the

shape of the nose (Figure 15).

At the 4™ visit (4 months and 1 week of age) and 50
visit (6 months and 1 week of age), the patient was recalled
to adjust the nasal molding device to improve the nose shape
and for continued extra-oral strapping. The 3" and 4" alveolar
molding plate was inserted to decreased the remaining cleft
gaps. At this point (5" visit), the primary left central incisor
had erupted (Figure 16).

This last alveolar molding plate constructed during

the 5" visit was used for two months before the patient was

referred for cheiloplasty at the age of 8 months and 1 week.

P

Figure 15 At the 3" visit (3 months and 3 weeks of age); the patient after inserting the alveolar molding plate, the extra-oral strapping, and the

nasal molding device.

Figure 16 At the 5" visit (6 months and 1 week of age); the patient after 4 months of KKU-NAM treatment.
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Treatment results

After completing the pre-cheiloplasty treatment,
there was no gap between the premaxilla and the lateral
segments, no deviation of the premaxilla, the columella was
lengthened, and proximity of the lip segments and convexity
of the nose had been successfully increased. The nasal
symmetry and the nostril length also improved in both sides.

(Figure 17)

One month after cheiloplasty (9 months 1 week of
age), minimal lip tension was noticed in the patient. In this case,
the nasal molding device was continued in order to improve the
nasal form and to serve as a nasal retainer (Figure 18).

Three months after cheiloplasty (10 months and 1
week of age), the patient showed no sign of nasal collapse or

lip tension, the nose shape, the nasal convexity and the nasal

symmetry maintained.

Figure 18 Extra-oral appearance one month after cheiloplasty (9 months 1 week of age).
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Discussion

The KKU-NAM technique uses an alveolar
molding plate and nasal molding device that are separate from
each other, thus resulting in separate effects on the nose and
mouth.” The retention of the alveolar molding plate results
from the adhesion and cohesion from the saliva like a
complete denture. If the alveolar molding plate is loose, the
denture adhesive can be used to hold the appliance in place.
A disadvantage of the original PNAM device is that the plate
dislodges when the nasal stent is activated because of the
reaction force that pushes the plate. Thus additional retentive
buttons or retention straps are needed for retention which can
make the alveolar molding plate bulkier.” The forehead nasal
molding device, on the other hand, is easy to fabricate in the
laboratory, resulting in less chair time. Moreover, because
this nasal molding device does not require a nasal impression,
it reduces the risk of airway obstruction. The nasal molding
device can also be used to maintain the nasal structure after
cheiloplasty instead of a nasal retainer, as it does not interfere
with the wound healing of the upper lip. Monasterio''
similarly introduced a nasal molding device without an intra-
oral plate and reported on its advantages, including that it is
easy to fabricate and eliminates the need for a dental
specialist, as it can be managed and maintained by the
patient’s parents or caregivers.

Grayson4 recommends starting the patient on a
nasal stent once the width of the cleft gaps is less than six mm;
however, the KKU-NAM technique starts the nasal molding
device as early as possible. According to Matsuo,"” the
cartilage of the newborn in the first six weeks after birth is
soft due to the mother’s estrogen levels continuing to have an
effect, coupled with an increase in hyaluronic acid, which
inhibits the linking of the cartilage matrix. The high level of
estrogen remains for the first six weeks after birth and begins
to decline after that."”"” Thus, the nasal molding device would
be most effective in this period. Bajaj16 likewise suggested
beginning the nasal molding device as early as possible.
Pool"” introduced the adhesive lip taping technique by using

narrow strips of tape to decrease the cleft gaps. The KKU-

NAM technique also used the extra-oral strapping and
combine with nasal molding device at the first two weeks
because the extra-oral strapping can rapidly help reduce the
severity of the cleft gaps and lengthens the columella due to
the increase of estrogen levels and hyaluronic acid,"” however
it cannot control the movement of alveolar segments.4 Thus
afterward, the alveolar molding plate with traction screw was
needed to close the remaining cleft gaps in this protocol.

In the first case study, the treatment started at the
age of 8 days. The age of the patient matched the golden
period for nasal molding. The patient was fitted with the nasal
molding device from the first visit, and its use was continued
until cheiloplasty was performed. This helped improve the
patient’ s nose shape and increased convexity of the nose.
Regarding the second case study, the treatment started at the
age of 2 months and 12 days, and the patient did not begin
using the nasal molding device until the third visit (4 months
of age). In terms of estrogen levels, according to Matsuo'” it
was late to start the nasal molding device. However, because
the columella of the patient was too short during the first visit,
the nasal stent could not be inserted into the nostril.
Fortunately, Grayson18 suggests that the plasticity of the
cartilage fades over the first 6 months after birth, during
which time the shape of the nasal cartilage can be modified
with PNAM. Although the patient got a late start with the
nasal molding device in this case, the outcome of the nasal
molding device was still favorable, as her nose shape
improved and showed more convexity. This nasal molding
device was used until cheiloplasty and was subsequently used
as a nostril retainer after surgery until one month after
cheiloplasty. Williams et al.” suggested that late nasal
molding (later than the golden period but prior to surgery)
results in more symmetrical nostril height-width ratios than
surgery alone without nasal molding.

Complications of KKU-NAM have included:
allergies to the adhesive tape or micropore tape, soft tissue
ulceration caused by the alveolar molding plate, esthetic

issues resulting from the nasal molding device, and
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dislodgement of the alveolar molding plate. Grayson4 also
reported complications of PNAM, including soft tissue
ulceration that developed intraorally and cleft gaps re-
opening if the appliance was lost or not worn. Fortunately,
neither of our cases resulted in the latter complication thanks
to our patients’ high level of cooperation.

In the first case study, the cleft gaps were reduced
from 5 mm on the right side and 3 mm on the left side to 1
mm and 0 mm, respectively. Grayson2 suggested that PNAM
should reduce the cleft gaps until passive contact of the
alveolar is achieved for the sake of continuity between
alveolar segments. However, Kongprasert et al.”’ found that a
remaining alveolar gaps of up to 3-4 mm can be self-corrected
after cheiloplasty due to scar contraction. Therefore, it was
likely that the remaining gap on the left side of this patient
would be self-corrected after cheiloplasty. The patient’ s
premaxilla was no longer deviated at the end of treatment, the
columella was lengthened, and lip segment proximity was
higher. After cheiloplasty, because of the reduction in
alveolar cleft gaps, minimal tension was observed thanks to
the KKU-NAM treatment and a high level of cooperation
from parents. The nasal retainer was used to improve nose
shape. The cleft gaps of the second patient were reduced from
13 mm on the right side and 7 mm on the left side to 0 mm on
both sides. Three months after cheiloplasty, minimal tension
and nasal relapse were observed, and the patient stopped
wearing the nasal molding device due to a lack of cooperation
at that point.

In terms of premaxilla protrusion and deviation,
Grayson4 demonstrated the use of a combination of elastic
bands and surgical tape to correct its position. However, the
extra-oral strapping cannot properly control the movement of
the alveolar segment. In both of our cases, the premaxilla was
protruded and deviated to the left-hand side. We used the
alveolar molding plate with traction screw and an extra-oral
strapping to retract and correct the deviation of the premaxilla
(Figure 19). The traction screw is able to control the vector of
force more easily than elastic bands and surgical tape, and
when applied together with an extra-oral strapping, the
treatment results in a less challenging and quicker reduction

in the alveolar cleft gaps. The extra-oral strapping also

simultaneously helps to lengthen the columella. Retnakumari
et al.” and Neha et al.”* also used an alveolar molding plate
with traction screw and an extra-oral strapping to improve the
position of the premaxilla with favorable results. ljaz et al.”
proposed an alternative design, using an alveolar molding
plate with the anterior part of the plate extended as a ring
around the protruded and deviated premaxilla. The
component thus had an active part in correcting the position
of the premaxilla.

Pai et al.” and Liou et al® showed that nose
structures tend to relapse after surgery. In the first case study,
the patient wore a nasal retainer designed and made at KKU
center to improve the nose shape and decrease the chance of
relapse after surgery. In the second case, however, the patient
used the nasal molding device as a nasal retainer after surgery.
The advantages of the nasal molding device over the silicone
nasal retainer are an overall cheaper cost of treatment and ease
of application. The patient can use the same PNAM device
after surgery and does not require a new device to be
constructed. In terms of ease of application, the nasal molding
device needs only minor adjustments before its application as
a nasal retainer, but the silicone retainer is prefabricated and
usually, when it does not fit to the patient’s nostrils, needs to
be reshaped before use. Moreover, the nasal molding device
can be used to adjust the nose shape after cheiloplasty if
needed. Its disadvantages are that it is relatively bulky, lacks
esthetic appeal, and when used in older babies, it can be

pulled off easily.

Figure 19 The alveolar molding plate with traction screw, combined

with an extra-oral strapping were placed to correct the

position of the premaxilla.
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Conclusion

Beneficial outcomes for the nose and lip can be

achieved in BCLP patients by following KKU-NAM protocol.

Nose prominence was improved, and lip and alveolar segments

increased in proximity prior to cheiloplasty, helping to

minimize scarring and relapse after the surgery and resulting in

a more esthetic facial appearance. KKU-NAM devices are not

bulky and the patient can use the same nasal molding device as

a nasal retainer.
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