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[Abstract] Bonding of brackets to dental fluorosis has always been a difficult problem for clinicians. At present, clin-
ical research has adopted several methods to facilitate bracket bonding, including prolonging etching time, enamel mi-
croabrasion, enamel ground, using adhesion promoter and laser etching. Prolonging etching time is suitable for mild-to-
moderate dental fluorosis with easy chair-side operation; however, over-etching may cause severe tooth damage. Micro-
abrasion can be applied to mild dental fluorosis while removing pigment deposition simultaneously; however, rubber
dam protection is needed. Enamel ground can improve the bond strength to all kinds of dental fluorosis at the price of
removing a relatively large amount of superficial enamel. Adhesion promoters might improve the bond strength of moder-
ate to severe dental fluorosis; however, the current results conflict with one another. This needs further verification using
larger-sample clinical trials. Laser etching has no effect on improving bond strength; however, it can remove pigment
without destroying tooth enamel, which is worth further modification and enhancement.

[Key words] dental fluorosis; orthodontics;  bracket bonding; acid etching; microabrasion; microprepara-
tion; adhesion promoter; laser

[ Competing interests] The authors declare no competing interests.

J Prev Treat Stomatol Dis, 2021, 29(1): 69-72.

This study was supported by the grants from Natural Science Foundation of Guangdong Province (No.
2019A1515011911).

[4cFs B EI) 2020-04-22  [f&E HHA] 2020-05-15
[(E£WMB] ) &4 ARPFHAF4 (2019A1515011911)
[1EE® A PANI UL, I, A7 1, Email : sunyuhong1024@whu.edu.cn

1

B1EE) A5, BAEEM, 1+, Email : xq-bai@163.com , Tel : 86-755-83923333-3557



b

ARR&EKAE 202118 $£29% HF1H

- 70 - Journal of Prevention and Treatment for Stomatological Diseases, Jan. 2021, Vol.29 No.l  http://www.kqjbfz.com

BAIE N ATER BB AL Z T,
P4 T R A DR, T SOk B AN 42 RS
A4 X BIORD BT 1 2 B 0 B Ry 98U, 52 340
AR R RBEA " B RZWE T & &
R U KA B R HE B K A A A T R A T R
T 52 M s DR b R T A 3R . 3R 2 N Rl
KR 5T 43 W R 11 5% B L TR L 2 FLRE B A 2
TR B R, 5 S BERZ R G, B
BB AR IR |, 52 e IR 42 70055 R0 5 () %) SHORTL A A
259100 I R AR5 JUBE 2 (1) % R AE , 4% B] Thyl-
strup 1 Fejerskov 4 H} 14 73 2 45 £ (TFD) #4273y
DU, R IEH (TFT=0) ;52 (TFI = 1 ~3) ;h
JE(TFL = 4 ~6) FUE B (TFL > 6) o 5% B 5 5 2 I
PR 2 A Filt S5 8 0 Ak AT UL 1 S (R R 4%, R L TR
PRI RE TRUBE S I R 3% B R 2 1 3% 1 AN B 0] 1)
Al G =R A X, AT 20 IR e 5 8 B2 96
B 2 i PR 2 AT L R T AR o o g AR A L
ML A 121 PR BB S AL 2 B A R R R A
HAE IE W RS2 AT 208, 9T R W, 4 R
R4 1) T3 1 A BRI AN RE A5 216 2 A Il RO
FERORT . ARSI 98 B Er LR G 2 R 42 Ak
T VL (ST R JR , DORG 200 B I R4 2 14
A5 | 26 W B 36 25 5 T S 4% GO Bt o5, LB O 1 Iy
B= A I R IR T I B AR I S %

1 FEACER T A ]

R Al T ok A 2 BEOE |, W TR 1R ok T L i v R I
[ T BE , V4 A 2 B K A, B3t IRbIL Bt 45 1Y)
TUALEE A o Y il 37% 1) B R TR b AE 8
il 5T 15 s AT 3k B AR ARG H2 801 7L E SR 2 1A
S T Sl A A A i ) T TR i R R R ol
J7 IR AS B IR B I R RS 2 225K o Torres-Gallegos
S5 VR 0 R R RCBE 2F v R RUBE 2, R ik
30 ~ 60 s B ] 3k 2] 55 1 5 5 Rl R S 04 RS H2 8K
o RN 5 B GRBE 2T, A0 R B R R vk o 7] %5 60 s
ST 2 B A il ot 2% TR S ML T 457 T8 2, A AEORH
TR RN FR P VR, T S BORE 2 I R, X —
45 R 5 Najafi 55 (A 58 AR DL, %F T v 5 B R B4
oF G T IR PR ot N 6] 22120 s, 45 5 R fhr A5
JER A IRA I TGt %2 5, i) B s R
120 s PR &b B3 7% U IXE 8 il ot =2 T AT DS KL D ok
(4T g T R, O 0 R A 1 22 LR 45 4 T8 1
T B IR b A 4 IR R T A R O TR i 25 980
HEF AT | o A G A, 0k T 4w AR A

(matrix metalloproteinase , MMP) % {5 P4 , 384 i i 38
AU 0T RO T R I A A T X A v R SRR O
AR, P 22 KRR PR [B] 22 30 ~ 60 s IR IR
U ARG H2 80 R S0 B A K R ol st ] A B
T R

2 WETE

AT S 2 ol T 1 T 1L e B 18% 1) R TR AT
AU R AT B S F 3R T, A 5BR 25 pm A2 45
H BB AR Akpata 552 AR CFT S AT RE 2
B 3 R SRR R B A i vk IR e AT DA TR
BB A REARIE . HERIE T 301
THCHT B X5 F vl B B A A 4 T N I 3, X AT R
R R BR bR TR N E, RO R T
JE AN Z AL IX I T8, Bassir 250 43 51) Ho 45 B
SEGICET BB RGO T B 45 5 90 K R ok S 7] %] S BAE A K
FEW 2 o SEIG R 6 T R B A, Al ik
FTIHT B XPRG B TCAT A i35, T fE T BB 45 5 60 s iR
ol i [e) TT L AE X B8 R Rl B B 5 A K R ol ]
AHEG, ST B A oy FH e Ry B, I U 75 W) A T i A
TAT B  7), L X S8 28 AT AR B BB 5 LA 3l A
ERFRXT 1T s S L0 2L T ke

3 MmE

TP T P 44T I 2 B BRUBE F )2 0.2 mm
PLE AR BT, LA SE 0 25 R 28 14 R TR B A R ARl
JoT G, 2 B LT A 22 AL DR, (8 TR i AR Y
BB Ermis 280 EHE TFI = 5 (88 5, ¥5) BE %
0.3 mm YRl BT, AF 53 08705 JE 53 il J5 ) S XE A fl o
fif o B AL Z WA W SR T, 5 IR R S R A
4 Duan 5578 52 5 v g8 1] o o R ROBE L, A
Bl AEE AT MR 4 0.1 ~ 0.2 mm F5UBE A Fh 0 26 1, 2R
JaEH LA R —)ZE 0.2 ~ 0.3 mm Y Trans-
bond Plus [ FR 1 Fl 4b 35, JE i — 2 44 Big 05 1o, 5
TR T RGO . 45 R WOR R TR AR I
T A T 0 7 3 3 T B () N A BRI
THT P Ak 2 OR B R 4 SE AR T o RO AR BT 8 (U B
DR, TESE B B R Tl 2 Y (X T
FEAE ARG 20T 5, B BRI BTS2 e DR A I IR A

Lo

4 MEEEREF
i 42472 # 77) (adhesion promoter) J& —F & H £
D) =18 0N I ST M DR 3 S e T =



b

AlRERKEE 2021518 $£29% F1H

Journal of Prevention and Treatment for Stomatological Diseases, Jan. 2021, Vol.29 No.l = http://www.kqjbfz.com <71 .

Py Ak 2evEGE , DT fE S Ag ARG 4T, SR
fit A Enhance LC, & 32 & A H 3N 1 1R 2% £ R
(HEMA ) , F & o S0k i 28 58— FH B PR A4 1 T
LM . HEMA 73 740 8 A — AN i 2K 55 AR SR 7K 5
Al 256K 5L AT AT DU SE W) B 2 25 1 1R o ik i) b A
H SRR AT DAl 2 BT[] A 25 B, AT R R RS
ey IR AR

H AT, RG24 712 5 A7 R T 1 W FE ARG 42
AFAE AL, PRIMIEFE 3 B Enhance LC I 1%
AR T E W TR RS FE R B (H 22 B 9T 0 S RE
R AR HE A IE AR . A0 Gaur 55 L 4R
5 IE R R BEAR L, {f ] Assure Universal £l
P AR R ) AT DL 35 4 T v B B SF B ORG E D
Noble 5 '/ 8 B 950 BE 7 £8 5 R FHAAK 1A split-mouth
X REBIF ST, S50 2H BEREIAT BE 45 6 R 422 42 1 371, %
PELA AU AT RS FE A 30 o 25 R s AE 9 1 H B U
AL SEIR A — AT TR 4 d SR B TE T R
Y TC—FEREG I 7% o 33X 1 B B SUBE A (A RS 42
At 2 50 AT 3K 1) B AR ARG B2 AR 3t AN TR 32
FF Akpata 55" RO Z5 0, R GUFT B N B R R O
FARI BT BE I AN 2 o Marure 558 G 1 1)K
Enhance LC FF 55 B SUBE A 58 5 1F Ry $EAE RS 32 10
Il A 181, 485 S S /s FEAE [ 637 R 4f . Baherimoghad-
am %52 N5 Hf# F Enhance LC 7] LA U T+ 3T
FBIRG RO (A AERBR 1E W FE A A B | 5 1
BLBR T 45 S T 25 38 I 5% B8 RG 422550 i &5 o, 5 AT 2
W iy e SR o 3% T AR S0 B . IR TR R YR
7, e RN B AR U R T b B R RUBE S Y RG 4
JE—TA] BE A ALY 7 ik (AT R 2 R AR AR I IR
X B g0 iE S L PR AT ATk

5 BOLERE

AR Sk WORYY IR B A N T AR R IR
J7 o H Er, Cr: YSGG UG, IR KOG, 1E —
PR BUK 2h I OE R G, 76 0 SUSA 5T 12 1
Mo Gulec 252 &30 Er, Cr: YSGG 845 7T il i
FWRLAL , 5 Y 204 58, P2 A R TR IR S 5 1
FLEEHY , BRI R MMP % 1 , 7T LUAT R AL 58
W R R Il AL B IE % ARl BT . Nalcaci 28 2238 L 8¢
O TR Toh R A% G0 i TR R ok %o v B S BRE A % 1 52
M), 285 58 58 7 30 s B R IR 1ok b B LL SO R Th B % 2
T EE NG 75 B RS 350 . 55 Nalcaci FY 25 SR 250,
Shafiei 55 4 st B2 A R T o 3 B SRUBE TR
KR, IF 5 (5 0.3 mm) #HAT ML, 5286

S5 5 0 6 T v R B AT B A O T B 1)
RhiEzom B i m , I 5 R TFHOCA R R . 2
I D5 PR AT B JRUBRE S 3R T 1) SRR A S AR
FE , [RIB X Er, Cr: YSGG 34O 1 RBUBPE AN G52 L
KA, FECREIEARE AN R, TR 2 LY
Fy o RS BT Er, Cr: YSGG I0OG R il 91 B o
T AR AN G FAR (L IROAS: 1R 2 ik AT 6 A I
PRIEARTT >R (6 ~ 10 MPa) , I H._F R0 58 3 B A1 %
ST RBE 0 25 T B AL, T8 vk T O A B AR
XF 25 6 BRAE 5 MO R 2R . SR SEF T T LA
T SO AR R AN BB, AU S8 B R IR
A0 T B RCR . R Er, Cr: YSGG B R it
H Fr 3 A W G 2 T B R R0k B (H e i HoAth
PRSI TG R = AR 1Y %l . e O HA
H & B ZTUE M TIRE , AT T B I PR AR
T Ay ] A 22 4 5 HLUR R AR O RE W8 5 R o % T
5% B8R A [ B Xl el 55 2 4 7 T o 7 ot A RS T
AT FERE i 7% PR HE Y 2D BR

6 /I £

AN TR) SCBRE S i PRORG 42 07 0 RA AN TR] R RS 422
SRR PR AL B, T W P A= o5 45 5 J A 14 5 Ol
HNGYT B, S Wl MR R o X TR
P, B A PR Pl [R] 22 30 ~ 60 s B TR T 4
AT RAFBOREROR o B R AR
& AT LA e % AT I o X T BB, m]
L2 PEAE K R T B 1] 28 30 ~ 60 s mli fiff RS 42412 it
FO Gl I HEAEDR e o 0F TR SRR CE , W B A
R LA HER o 5 B X S WL SR s, L ml % 8
Tl T4 BRI U v A S RS 4 . A H I Er, Cr: YS-
GG ORIt %) FoUE A B3O B T A, {4
VETRIE 224 nl 2 HAEA AL R ORI HAS )5 22
P B RIRE
[ Author contributions] Sun YH and Li K wrote the article.

Yang HY and Bai XQ guided the writing of the article. All au-

thors read and approved the final manuscript as submitted.

S % Uk
[1]  Denbesten PK, Giambro NJ. Dental enamel formation to destruc-
tion[M]. Florida: CRC Press, 2017: 245-264.
[2]  Martinez-Mier EA, Shone DB, Buckley CM, et al. Relationship be-
tween enamel fluorosis severity and fluoride content[J]. J Dent,
2016, 46: 42-46. doi: 10.1016/}.jdent.2016.01.007.
[3]  Siqueira FSF, Armas-Vega A, Izquierdo-Bucheli A, et al. Does the

conditioning mode and duration of universal adhesives affect the



- 72 -

b

ARR&EKAE 202118 $£29% HF1H

Journal of Prevention and Treatment for Stomatological Diseases, Jan. 2021, Vol.29 No.l  http://www.kqjbfz.com

[4]

[5]

[6]

(7

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

bonding effectiveness to fluorotic enamel?[J]. J Adhes Dent, 2019,
21(6): 525-536. doi: 10.1016/j.jdent.2016.01.007.

Cavalheiro JP, Girotto BD, Restrepo M, et al. Clinical aspects of
dental fluorosis according to histological features: a Thylstrup Fe-
jerskov index review[J]. CES Odontol, 2017, 30(1): 41 -50. doi:
10.21615/cesodon.30.1.4.

SALAT, PMEAS, WREEH, 45 . IE W 5] KGR 1 F e 3k e
[J]. EEBRHTA, 2019, 27(3): 194-197. doi: 10.12016/.issn.2096
-1456.2019.03.010.

Wu JQ, Sun CX, Chen LY, et al. Research progress of orthodontic
indirect bonding technology[J]. J Prev Treat Stomatol Dis, 2019, 27
(3): 194-197. doi: 10.12016/j.issn.2096-1456.2019.03.010.
Ibrahim Al, Thompson VP, Deb S. A Novel etchant system for
orthodontic Bracket Bonding[J]. Sci Rep, 2019, 9(1): 1-15. doi:
10.1038/541598-019-45980-9.

Wilson SM, Lien W, Lee DP, et al. Confocal microscope analysis
of depth of etch between self-limiting and traditional etchant sys-
tems[J]. Angle Orthod, 2017, 87(5): 766-773. doi: 10.2319/120816
-880.1.

Torres-Gallegos 1, Zavala-Alonso V, Patifio-Marin N, et al. Enam-
el roughness and depth profile after phosphoric acid etching of
healthy and fluorotic enamel[J]. Aust Dent J, 2012, 57(2): 151 -
156. doi: 10.1111/).1834-7819.2012.01677 x.

Najafi HZ, Moshkelgosha V, Khanchemehr A, et al. The effect of
four surface treatment methods on the shear bond strength of me-
tallic brackets to the fluorosed enamel[J]. J Dent, 2015, 16(3 Sup-
pl): 251-259.

DeVito-Moraes AG, Francci C, Vidal CMP, et al. Phosphoric acid
concentration affects dentinal MMPs activity[J]. J Dent, 2016, 53:
30-37. doi: 10.1016/}.jdent.2016.06.002.

Romero MF, Babb CS, Delash J, et al. Minimally invasive esthetic
improvement in a patient with dental fluorosis by using microabra-
sion and bleaching: a clinical report[]]. J Prosthet Dent, 2018, 120
(3): 323-326. doi: 10.1016/j.prosdent.2017.12.024.

Akpata ES. Occurrence and management of dental fluorosis[J]. Int
Dent J, 2001, 51(5): 325-333. doi: 10.1002/j.1875 - 595x.2001.
th00845 x.

Bassir MM, Rezvani MB, Ghomsheh ET, et al. Effect of different
surface treatments on microtensile bond strength of composite res-
in to normal and fluorotic enamel after microabrasion[J]. J Dent
(Tehran), 2016, 13(6): 431-437.

Sundfeld D, Pavani CC, Pini N, et al. Enamel microabrasion and
dental bleaching on teeth presenting severe-pitted enamel fluoro-
sis: a case report[J]. Oper Dent, 2019, 44(6): 566-573. doi: 10.2341/
18-116-T.

Duan Y, Chen X, Wu J. Clinical comparison of bond failures using

different enamel preparations of severely fluorotic teeth[J]. J Clin

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

Orthod, 2006, 40(3): 152-154; quiz 159.

Ermis RB, De Munck J, Cardoso MV, et al. Bonding to ground ver-
sus unground enamel in fluorosed teeth[]]. Dent Mater, 2007, 23
(10): 1250-1255. doi: 10.1016/j.dental.2006.11.005.

Di Giovanni T, Eliades T, Papageorgiou SN. Interventions for den-
tal fluorosis: a systematic review|[J]. ] Esthet Restor Dent, 2018, 30
(6): 502-508. doi: 10.1111/jerd.12408.

Jhalani A, Sidhu MS, Grover S, et al. Effects of two adhesion boost-
ers on depth of penetration of orthodontic adhesive on fluorosed
and normal enamel: a confocal microscopic study[J]. J Indian Or-
thod Soc, 2017, 51(1): 22-27. doi: 10.4103/0301-5742.199244.
Tauscher S, Angermann J, Catel Y, et al. Evaluation of alternative
monomers to HEMA for dental applications[J]. Dent Mater, 2017,
33(7): 857-865. doi: 10.1016/j.dental.2017.04.023.

Gaur A, Maheshwari S, Verma SK, et al. Effects of adhesion pro-
moter on orthodontic bonding in fluorosed teeth: A scanning elec-
tron microscopy study[J]. J Orthod Seci, 2016, 5(3): 87 -91. doi:
10.4103/2278-0203.186165.

Noble J, Karaiskos NE, Wiltshire WA. In vivo bonding of orthodon-
tic brackets to fluorosed enamel using an adhesion promotor(J].
Angle Orthod, 2008, 78(2): 357-360. doi: 10.2319/020207-53.1.
Marure PS, Mahamuni A, Ambekar AS, et al. Orthodontic bracket
bonding challenge for fluorosed teeth[]]. J Int Oral Health, 2016, 8
(4): 476-480. doi: 10.2047/jioh-08-04-13.

Baherimoghadam T, Akbarian S, Rasouli R, et al. Evaluation of
enamel damages following orthodontic bracket debonding in fluo-
rosed teeth bonded with adhesion promoter[J]. Eur J Dent, 2016,
10(02): 193-198. doi: 10.4103/1305-7456.178296.

Gulec L, Koshi F, Karakaya I, et al. Micro-shear bond strength of
resin cements to Er, Cr: YSGG laser and/or acid etched enamel[J].
Laser Phys, 2018, 28(10): 105601. doi: 10.1088/1555 - 6611/
aadOe9.

Nalcaci R, Temel B, Tiirkkahraman H, et al. Effects of laser etch-
ing on shear bond strengths of brackets bonded to fluorosed enamel
[J]. Niger J Clin Pract, 2017, 20(5): 545-551. doi: 10.4103/1119-
3077.183245.

Shafiei F, Jowkar Z, Fekrazad R, et al. Micromorphology analysis
and bond strength of two adhesives to Er, Cr: YSGG laser - pre-
pared vs. Bur - prepared fluorosed enamel[J]. Microsc Res Tech,

2014, 77(10): 779-784. doi: 10.1002/jemt.22399.
(4iE RA&RE)






