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Adverse effects of laser-aided ceramic brackets debonding on enamel and dental pulp: a Meta

analysis
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Abstract: Objective To perform a Meta analysis for evaluating the adverse effects of laser-aided ceramic brackets debonding
on enamel and dental pulp. Methods We searched The Cochrane Library (2017, No.12), PubMed, CBM, CNKI, WanFang Database
from inception to December, 2017 for collecting relative studies about the adhesive remnant index and pulp temperature after
laser-aided ceramic brackets debonding. Two reviewers independently screened literatures, extracted data and assessed the risk
of bias of included studies. Stata 12.0 was applied for statistical analysis and Revman5.3 for subgroup analysis. Results The effect
of laser irradiation on adhesive remnant index was searched in 7 studies while pulp temperature in 6 studies. The results of Meta
analysis revealed that the pooled-mean difference (MD) and 95% confidence interval (95%CI) for continuous variables of adhesive
remnant index with or without being affected by laser before ceramic brackets debonding were [MD=0.074, 95%CI(-0.472-0.619),
P=0.791], and that laser irradiation significantly improved the pulp temperature [MD=3.69, 95% CI(2.71-4.66), P=0.000].
Moreover, the laser irradiation with appropriate parameters didn't cause any irreversible injuries to pulp. Conclusion The laser
applied in ceramic brackets debonding has no significant effects on the adhesive remnant index but leads to an increase of pulp
temperature.
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Fig.1 Process and results of literature screening

The databases retrieved and the numbers of documents screened are as follows: The Cochrane

Library (n=0), Pubmed (n=117), CNKI (n=6), CBM (n=8) and WanFang Database (n=7)

F1 PHANFRERHES RERKEITEN (ARD

Tab.1 Basic features of the included studies and the bias risk assessment (ARI)

Included studies Country Samples Tooth Interventions Outcome indicator ~ NOS score
T/C T ©
Han, 2008 China 10/10 Premolar Nd: YAG Conventional ARI 8
Laser-aided brackets
debonding debonding
Lijima, 2010’ Japan 5/5 Premolar CO, Conventional ARI 8
Laser-aided brackets
debonding debonding
Tozlu, 2012" Turkey 20/20 Premolar Er: YAG Conventional ARI 6
Laser-aided brackets
debonding debonding
Alakus, 2016 Turkey 10/10 Incisor Er: YAG Conventional ARI 7
Laser-aided brackets
debonding debonding
Abhraai, 2012'* Iran 20/16 Premolar CO, Conventional ARI 7
Laser-aided brackets
debonding debonding
Yassaei, 2015 Iran 15/15 Premolar Diode Conventional ARI 6
Laser-aided brackets
debonding debonding
Stein, 2017 Germany 15/15 Molar Diode Conventional ARI 7
Laser-aided brackets
debonding debonding

ARI: Adhesive remnant index; NOS: Newcastle-Ottawa scale; T: Treatment group; C: Control group
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Tab.2 Basic features of the included studies and the bias risk assessment (pulp temperature)

. Interventions o
Included studies Country  Samples T/C Tooth Parameter Outcome indicator NOS score
Laser type
Yassaei, 2015 Iran 15/15 Premolar Diode 2.5W/10s  Pulp temperature 6

Laser-aided
debonding

Macri, 201"’ Brazil 30/30 Premolar CO; 10 W/3's  Pulp temperature 7
Laser-aided
debonding

Nalbantgil, 20147 Turkey 20/20 Premolar Er:YAG SW/9s Pulp temperature 7
Laser-aided
debonding

Ahraai, 2012 Iran 5/5 Premolar CO; 188 W/5's  Pulp temperature 7
Laser-aided
debonding

Bai, 2004 China 10/10 Premolar Nd:YAG 3W/3s  Pulp temperature 7
Laser-aided
debonding

Li, 2007 China 8/8 Premolar Nd:YAG 3W/2s  Pulp temperature 6

Laser-aided

debonding

Study %
ID WMD (95% CI) Weight
Han2008 —_— -1.00 (-1.77,-0.23) 13.46
Lijima2010 —-— 0.00 (-0.55,0.55)  15.43
Tozlu2012 -;—0— 0.50 (0.02, 0.98) 16.04
Ahrafi2012 -%—0— 0.71(-0.02, 1.44)  13.83
Yassaei2015 —0—-%— -0.34 (-0.94,0.26) 15.05
Alakus2016 ————+——>1.20(055,1.85)  14.53
Stein2017 ; -0.80 (-1.76, 0.16) 11.67
Overall (I-squared = 79.6%, p = 0.000) <> 0.07 (-0.47,0.62)  100.00

i
NOTE: Weights are from random effects analysis !

T : T
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Fig.2 Meta analysis of ARI comparison between laser—assisted and traditional ceramic brackets debondings
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Experimental Control Mean Difference Mean Difference

Study or Subgroup  Mean S0 Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

1.1.1 Nd: YAG

Han2008 049 0.876 10 149 0876 10 97%  -1.00[1.77,-0.23] "

Subtotal (95% CI) 10 10 9.7%  -1.00[1.77,-0.23] I

Heteragenaity: Mot applicable

Testfor averall effect Z= 285 (F=0.01)

1.1.2 CO2 laser

Ahrafiz0l 2 10 0.852 16 119 1276 0 1M1T% 8.81[8.11,8.51] .

Lijima2010 15 0.447 g 1.2 0447 5 186% 13.80[13.25,14.39] .

Subtotal (95% Cl) 21 25  30.3% 11.87[11.44,12.30] I

Heterogeneity, Chi®= 12046, df=1 (P = 0.00001}); F= 99%
Testfor averall effect Z=53.61 (P = 0.00001)

1.1.3 Er: YAG laser

Alakus2016 2.4 0.699 10 1.2 0.789 10 13.4%
Tozluz012 235 0745 20 1.85 0813 20 24.4%
Subtotal (95% CI) 30 30 37.8%

Heterogeneity: Chi®= 2.85, df=1 (F=0.09); F=65%
Testfor averall effect Z=3.77 (F=0.0002)

1.1.4 Diode laser

Stein2017 1.07 1.387 14 1.87 1.302 15 BI%
Yassaei2015 153 0.834 19 1.87 0.834 12 16.0%
Subtotal (95% CI) 30 30 22.2%

Heterogeneity: Chi*= 063, df=1 {F=043);F=0%
Testfor averall effect Z=1.81 (P =007}

Total (95% CI) a1 95 100.0%
Heterogeneity: Chi®= 2110.81, df=6 (P < 0.00001); F=100%
Testfor averall effect Z= 3019 (P = 0.00001)

Testfor subaroun differences: Chi*= 1986.87. df= 3(F = 0.00001). F=93.8%

1.20 [0.55, 1.85] .
0.50 [0.02, 0.98]
0.75 [0.36, 1.14]

-0.80 11.76, 0.16]
-0.34 0,84, 0.26] s
-0.47 [0.98, 0.04]

3.68 [3.44, 3.92]

~100 -50 0 50 100
Favours [experimental] Favours [control]

3 AN SR GUAEFERE R RGIE ST ARI LA Meta 534 (LR 347D

Fig.3 Meta analysis of ARI comparison between laser—assisted and traditional ceramic brackets debondings (subgroup analysis)

Study

Yassaei2015
Macri2014
Nalbantgil2014
Ahrari2012
11772004
22322007

Overall (I-squared = 98.4%, p = 0.000)

%
WMD (95% Cl)  Weight

1.46 (1.14,1.78) 16.72

| =~ 479(4.54,504) 16.85
| = 459 (4.38,4.80) 16.90

f—  3.90(3.62,4.18) 16.80
——  3.65(3.15,4.15) 16.31

—— 3.71(3.25,4.17) 16.42

<> 3.69 (2.71,4.66) 100.00

NOTE: Weights are from random effect$ analysis
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Fig.4 Meta analysis of the comparison of pulp temperature between laser—assisted and traditional ceramic brackets debondings
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Experimental Control Mean Difference Mean Difference

Study or Subgrou Mean SD Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.1.1 COZ#5%
Ahrafi2012 29.4 032 5 255 0.000001 5 181% 3.90[3.62 418
hlacrizol4 41.79 0.69 30 37 0.00000 30 234%  4.79([4.54, 5.04] -
Subtotal (95% CI) 35 35  41.5% 4.40 [4.22, 4.59] |
Hetarogensity, Chif= 21.79, df= 1 (P < 0.00001); F= 95%
Testfor overall effect £= 46.55 (F = 0.00001)
1.1.2 Nd: YAGEf3E
FE2007 2371 086 8 20 0n.0000m g8 B.8%  3.71([3.25 4.17]
BT 2004 2365 08 10 20 0.000001 10 58% 365[3.15 415] =
Subtotal (95% CI) 18 18 12.6% 3.68[3.35,4.02] |
Heterogeneity, Chif= 0.03, df=1 (P = 0.86); F= 0%
Testfor overall effect Z=21.47 (P = 0.00001)
1.1.3Er: YAGHSE
Malbantail2014 2969 0.48 20 25 0.000001 20 32.2% 459 ([4.38 4.80] u
Subtotal (95% CI) 20 20 32.2% 4.59[4.38,4.80] |
Heterogeneity: Mot applicahle
Testfor overall effect = 42 76 (F = 0.00001)
114 Z{REHsT
Yassaei201a 27.93 084 14 26.47 0.000001 15 136% 1.46801.14,1.78] "
Subiotal (95% CI) 15 15 13.6% 1.46[1.14,1.78] |
Heterogeneity: Mot applicakle
Testfor overall effect: Z=8.84 (P = 0.00001)
Total (95% CI) 88 88 100.0% 3.97 [3.85, 4.09]
Heterogeneity: Chif= 308.53, df = 5 (P = 0.00001%; 7= 93%

Testfor overall effect Z= 6517 (P = 0.00001)
Testfor subaroun diferences: Chi*= 287.71. df= 3 (P = 0.00001). F=99.0%

\ \ \ \
-50 -25 25 a0
Favours [experimental] Favours [control]
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Fig.5 Meta analysis of the comparison of pulp temperature between laser—assisted and traditional ceramic brackets debondings (subgroup analysis)
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