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Background: Tooth Brushing is one of the most effective methods for removing dental plaque. However, tooth
brushing has an effect on wear and surface roughness of restorative materials especially at cervical area and root
surface which is directly affected area. Surface roughness of restorative material has direct effect on accumulation
of bacteria and dental plaque. There is still controversy in comparation between surface roughness resistance of
nanofilled and microhybrid composite resin after tooth brushing. Objective: Systematically review the literature
and meta-analysis on a difference between surface roughness of nanofilled and microhybrid composite resin after
toothbrushing. Method: The related studies were searched from electronic database PubMed and Google Scholar
from 2000 until 2020. In total, 9 experimental studies met inclusion criteria and were included in meta-analysis.
Risk of bias was assessed by ROBINS-I tool. Extraction data which were means and standard deviations of surface
roughness before and after brushing. Result: Nanofilled composite resin has pooled SMD 3.250 (95% CI=2.234,
4.267; 8 studies, 114 samples, very low-certainty evidence), nanohybrid composite resin has pooled SMD 2.681
(95% CI=1.636, 3.727; 6 studies, 115 samples, very low-certainty evidence) and microhybrid composite resin has
pooled SMD 2.951 (95% CI=2.027, 3.876; 9 studies, 119 samples, very low-certainty evidence) while data was high
heterogeneity (respectively ’=82.4%, 1°=87.4%, ’=78.8%). There was no high risk of bias in all assessment topics.
Conclusion: Surface roughness of composite resins after brushing were increased which nanofilled composite resin
was more than nanohybrid and microhybrid composite resin respectively. But because of high heterogeneity of data,
few studies and possible risk of bias problems, the further higher quality researches and randomized controlled
trials experimental research are still required to answer this question and for selection of restorative material in area
which is directly affected by tooth brushing.

Keywords: Surface roughness, Tooth brushing, Nanofilled composite resin, Microhybrid composite resin,

Meta-analysis
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Records identified through
database searching (pubmed)
(n=273,

Additional records identified through
other sources (google scholar)

(n=319)

! l

Records after duplicates removed
(n=383)

Records excluded based on
irrelevant titles (n=319)

|

Abstracts screened
(n=64)

Abstracts excluded with reasons
- Other wear testing without brushing (n=16)
- Studies in flowable or bulk filled resin composite (n=8)
- Studies didn’t include both nanofilled and microhybrid
resin composite (n=40)

Full-text articles assessed
for eligibility
(n= 20}

Full-text articles excluded with reasons and exclusion criteria
- No surface roughness specify (n=2)

- No standard deviation specify (n=4)

- Too low brushing load or stroke (n=3)

Studies included in quantitative
synthesis (meta-analysis)

(n=9)
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Ruivo® 2019
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aARINNISERLEEns M funnel plot wudnns gl
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MBADANUI NAINNTNARBUIY Begg’s test LA p-value
WU 0.000 [ULABIAUAUNAIINAITNAFDUAIY Egger’s test
1aA1 p-value WA 0.000

Study
ID

SenawongseA (2007)
SenawongseB (2007)
SenawongseC (2007)
SenawongseD (2007)
SenawongseE (2007)
SenawongseF (2007)
SenawongseG (2007)
SenawongseH (2007)
Senawongsel (2007)
SenawongseJ (2007)
MoraesA (2008)
MoraesB (2008)
MoraesA (2009)
MoraesB (2009)
MoraesC (2009)
MoraesD (2009)
MoraesE (2009)
MoraesF (2009)
OliveiraA (2010)
OliveiraC (2010)
OliveiraD (2010)
OliveiraE (2010)
OliveiraF (2010)
OliveiraG (2010)
OliveiraH (2010)

BragaA (2010)

BragaB (2010)

BragaC (2010)

BragaD (2010)
IshikiriamaA (2014)
IshikiriamaB (2014)
Kamonkhantikul A (2014)
Kamonkhantikul B (2014)
Kamonkhantikul C (2014)
Kamonkhantikul D (2014)
Kamonkhantikul E (2014)
Ruivo A (2019)

Ruivo A (2019)

TeixeiraA (2005)
TeixeiraB (2005)
OliveiraB (2010)

Overall (l-squared = 83.7%, p = 0.000)

dlevh subgroup analysis wWisuiguseninedan
ysnuritustunaulndnviingiien (gih‘/'i 4) TnauususzLanau
ueveddandaunsn wusesnduuiluiladisTuneulndn
Ve 16 wansousianniienun 8 msfnuniien pooled SMD
WU 3.360 (95% CI = 2.361, 4.352) unlulausasgunaulngs
e 14 nanfasnniaan 6 msene fid pooled SMD
Wiy 2,681 (95% CI = 1.636, 3.727) uazlulaslauiaisdu
aeulnd@mvionun 13 manfasiarnimun 9 msdnw e
pooled SMD infiu 2.824 (95% CI = 1.891, 3.763) wia
aladnnenaengnuUssenUssdiu Jagysaeiluisduy
poulndnnguuilufladiauneuitufafiudsuudasly
wnndrianysaugilustuneulndnlunguunlulausa wasngy
lulasleusanudnau (s1eit 2)

%

SMD (95% Cl) Weight
2.11(1.00, 3.23) 3.00
3.18(1.82, 4.54) 2.85
1.84 (0.77, 2.90) 3.03
2.68 (1.44,3.92) 2.92
0.85 (-0.07, 1.77) 3.12
4.62 (2.88, 6.37) 258
3.86 (2.33, 5.40) 273
3.61(2.14, 5.08) 277
7.39 (4.82, 9.95) 2.02
3.68(2.19, 5.16) 276
3.73(2.23,5.23) 275
1.37 (0.39, 2.36) 3.08
0.35 (-0.64, 1.34) 3.08
1.50 (0.37, 2.63) 3.00
0.59 (-0.42, 1.59) 3.07
3.00 (1.52, 4.48) 276
1.90 (0.69, 3.10) 295
7.00 (4.23,9.77) 1.89
3.77 (2.26, 5.29) 274
1.41(0.42, 2.40) 3.08
4.39 (2.71, 6.06) 2.63
3.86 (2.32, 5.39) 273
3.82(2.30, 5.35) 273
-1.00 (-1.94, -0.06) 3.1
1.63 (0.60, 2.66) 3.06
7.03 (3.37, 10.70) 1.43
5.01(2.26, 7.77) 1.91
3.16 (1.18, 5.15) 2.41
6.26 (2.95, 9.57) 1.60
4.29 (2.64, 5.95) 264
6.96 (4.52, 9.39) 211
0.70 (-0.47, 1.87) 297
0.98 (-0.23, 2.19) 2.94
6.09 (3.19, 8.99) 1.82
3.04 (1.29, 4.79) 2.58
0.58 (-0.58, 1.74) 2.98
3.65(1.48, 5.83) 228
4.97 (2.24,7.70) 1.92
(Excluded) 0.00
(Excluded) 0.00
(Excluded) 0.00
2.94 (2.36, 3.51)

NOTE: Weights are from random effects analysis
I

-10.7
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%
[} SMD (95% CI) Weight

2
SenawongseA (2007) 2.11(1.00,3.23)
SenawongseB (2007) 3.18(1.82, 4.54)
SenawongseC (2007) 1.84 (0.77, 2.90)
MoraesA (2008) 3.73(2.23,5.23)
MoraesA (2009) 0.35(-0.64, 1.34)
OliveiraA (2010) 3.77 (2.26, 5.29)
OliveiraE (2010) 3.86 (2.32, 5.39)
BragaD (2010) 6.26 (2.95, 9.57)
IshikiriamaA (2014) 4.29 (2.64, 5.95)
Kamonkhantikul A (2014) 0.70 (:0.47, 1.87)
Ruivo A (2019) 3.65 (1.48, 5.83)
TeixeiraA (2005) (Excluded)
OliveiraB (2010) (Excluded)
Subtotal (I-squared = 79.2%, p = 0.000) 2.82 (1.89, 3.76)
0
SenawongseD (2007) 2.68 (1.44,3.92)
SenawongseE (2007) 0.85(-0.07, 1.77)
SenawongseF (2007) 4.62 (2.88, 6.37)
SenawongseG (2007) B 3.86 (2.33, 5.40)
MoraesB (2009) 1.50 (0.37, 2.63)
OliveiraD (2010) 4.39 (2,71, 6.06)
OliveiraF (2010) —+— 3.62 (2.30, 5.35)
OliveiraH (2010) 1.63 (0.60, 2.66)
BragaA (2010) 7.03 (3.37, 10.70)
BragaB (2010) 5.01(2.26,7.77)
IshikiriamaB (2014) 6.96 (4.52, 9.39)
Kamonkhantikul B (2014) 0.98 (:0.23, 2.19)
Ruivo A (2019) 4.97 (2.24,7.70)
TeixeiraB (2005) (Excluded)
Subtotal (I-squared = 81.8%, p = 0.000) 3.36 (2.36, 4.35)
1
SenawongseH (2007) 3.61(2.14,5.08)
Senawongsel (2007) 1 7.39 (4.82, 9.95)
Senawongsed (2007) 3.68 (2.19, 5.16)
MoraesB (2008) 1.37(0.39, 2.36)
MoraesC (2009) 0.59 (-0.42, 1.59)
MoraesD (2009) 3.00 (1.52, 4.48)
MoraesE (2009) 1.90 (0.69, 3.10)
MoraesF (2009) 7.00 (4.23,9.77)
OliveiraC (2010) 1.41 (0.42, 2.40)
OliveiraG (2010) -1.00 (-1.94, -0.06)
BragaC (2010) 3.16 (1.18, 5.15)
Kamonkhantikul C (2014) 6.09 (3.19, 8.99)
Kamonkhantikul D (2014) 3.04 (1.29,4.79)
Kamonkhantikul E (2014) 0.58 (-0.58, 1.74)
Subtotal (I-squared = 87.4%, p = 0.000) 2,68 (1.64,3.73)

Overall (I-squared = 83.7%, p = 0.000) 294 (2.36,3.51)

NOTE: Weights are from random effects analysis

35U 3 wa SMD ua forest plot YasANUNEIUNURIVRIRBNINENITUTLAMILY 31NN1591 Subgroup analysis
Funnel plot with pseudo 95% confidence limits

Grandia{Nanohybrid) . ,f
oy /B °
-

™ Filtekz350XT{Nanofillzd)
& Tetric EvoCaram|Nanchybrid)
4 Concept advanced{Manchybrid)
W xalore(Nanohybrid)

W riltekzzs0{nicrahybrid)

4 Filt=k supreme(Nanafilled)

5U71 4 Funnel plot AungnuiiuRavesraulndnisduyiasiig 4 3nn1s@nwvia 9 msfinw

.
—

18 | ;isaisnsumsuwneg Ui 46 aduid 4 maiAu - Sud1AU 2564

L.




A15197 2 MsTsuiisuaueIUiuRIvesreulndALsTuTdac 19 N uLa naIN1SLUTIU (summary of findings table)

Patient or population: nanofilled resin composite Intervention: tooth brushing Comparison: microhybrid resin composite

Comparative risks (95% CI)

Outcome .
VGNIRIER

(Mean Ra)

Aauwusanu
(Mean Ra)

(Surface roughness)

No. of
samples
(studies)

Quality of the
evidence
(GRADE)

Pooled SMD
(95% CI)

Microhybrid""#° 0.10769 0.30794

Nanofilled"* 0.07987 0.24324

d7,14—17,19

Nanohybri 0.07819 0.17576

2.82 (1.89 — 3.76) 119 (9) ADOO (L owy*®
@00 (Low)™"

@00 (LOW)A' ’

3.36 (2.36 — 4.35) 114 (8)

2.68 (1.64 — 3.73) 115 (6)

A: Unexplained heterogeneity or inconsistency of results Ra = Aranumenuiiuianimwadsanneisdnslilaiivnes

B: High probability of publication bias"
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