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Clinical effects of 3-year anticarious of fluoride coating,
ART technique and traditional pit and fissure sealing on
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Abstract: Objective To compare the clinical effects of fluor protector coating, atraumatic restoration treatment ( ART)
technique and traditional pit and fissure sealing for preventing dental caries of children’s first permanent molars to look for
the caries prevention technology suitable for school development. Methods A total of 600 children aged 7 to 8 years old
with four of the first permanent molars (deep fissure but without caries) of all eruption (2 400 teeth ) were selected from
2 schools. The subjects were divided into three groups by random number table method (200 subjects,800 teeth for each
group) : ART group (filling with modified glass ionomer for pit and fissure sealing ) ,fluor protector group (full mouth coa-
ting with fluoride protection paint-Duraphat ,one time every 6 months) and traditional pit and fissure sealing group ( sealing
with light-cured resin for pit and fissure sealing) . The sealing procedure was completed within 2 months. The retention rates
of fissure sealant and incoming dental caries at 6 months,1 year,2 years and 3 years after sealing were re-checked. Statis-
tics test level was o =0.05 ,and the test level was corrected as o’ =0. 0125 when using R x C table partition method of y*
test. Results  In 539 children received reexamination of dental caries at follow up of 3 years,2 156 teeth were examined,

and 244 teeth (10. 17% ) were lost to follow-up. At 1-,2- and 3-year after sealing, the retention rates of sealant were

DOI.

10. 13429/j. cnki. cjer. 2017. 04. 007

E£UH: WkHa DATRFES (B2010-064)
BIEE . #h%4: E-mail: zhong74299829@ 163. com



456 o B I FRAFSE 2017 45 4 H %530 #4554 ] Chinese Journal of Clinical Research, April 2017, Vol. 30, No. 4

91.9% ,80.5% and 73.6% in ART group and 91.0 % ,79.9 % and 76.1% in traditional pit and fissure sealing group,

and there were no significant differences between two pit and fissure sealing methods(all P >0.05). The incidences of in-

coming dental caries increased year by year in 3 groups(all P <0.01). At 3-year follow-up, compared with fluor protector

group, incidences of incoming dental caries decreased significantly in ART group and traditional pit and fissure sealing

group(all P <0.0125). The mean decay-, missing-, filling- teeth (DMFT) values increased year by year in 3 groups. At 3-

year follow-up, compared with fluor protector group,the mean DMFT values in ART group and traditional pit and fissure

sealing group decreased significantly (all P <0.01) ,while there was no significant difference between two pit and fissure

sealing methods( P >0.05). Conclusion Both ART technique and traditional pit and fissure sealing technique have good

anticarious effects on children’s first permanent molars.

Key words: First permanent molar; Atraumatic restoration treatment; Fluor protector; Traditional pit and fissure sea-

ling; Prevention of caries

i g o — P A N 2R B e ol Y 1T R
o PR U A I (R AT A A 4G R
IR 12 2 ANHERIEA 28. 9% il 0. 54, 4
FEA 1. 45% (2R ez s Ve 2] . s 1
DA X 85— i 8 2O 0 5 O SR AR B A
BB R — A B R R R ERRE B SR
PR A, T BAEBE BE N 58 L i P a7 50 8 A S
HE BB B T AORME R A ), SR ARG PR FE I+,
7K (atraumatic restoration treatment, ART) i 47 ¥ [ 1
1RYT 2T T A R AR TV, BT R R
ZANE B A, AR RJLE R R R R
F BT R AR X A FR iz L ART £ AR X 18 A #E 1 7
5 V8 B P B S I 1e 6 LB A 2 HR B B S
T 20 4ER, Kk [ 58 0 s AT I Ol A BT S e M
P, SE RS AL R AT, 45 4 B K J AR
EHEARFEEREN . ORI M4 A2
£ 1575 il ) 590 2 B BOR B 2 f S TR . ASHIFSE R A X
ART BR A Ao G285 1 B A ER = A [ By i
T I PRACR AT LU, 0 5 A M DX 2 0T e
s )7 0 T BORI 2%, e 4 IR 8 BHOR
P v i 1 TS AR

I XMRE5FE

L1 AR EEANZ AU R 55 FH 3k
1o F RO AFIHEBR bR, SRS BH T 2 /N1 7
~8 % JLEAE MW FERT G, WEGE RIS 850 44 7 ~8 %
p A AT T s A B B8 B — S 2 A T B P
DL | 50/ A Il 28 1 0 B2 | T 19 Rl 2F 7
BB WFFE AT S 2E ROKE R TR B R R
MFK R,

1.2 BARBE A FaFERSE (1)L K
XPGVERE i 3 A I Ll BRIk F T S ek 4y, T
#R BHTTIX 2 Jr /N2 R L, 2 I WHO 11 i i B
PEAE (55 3 ) W A6 A A o, IR AT SL R T A K R

i P G A 3 B G B — o B OF 4 T ) L
600 2 (2 400 Ji2F) o 99 AbRifE: PRI, TClg IR, 78
2 A 58 B AR TR A TAR, B AR A S 6 A
JVAE 2 4 3 A X 55 18 B P ORAE I D0 SR 1 16 4
TEOLHAT I A, (2) 432H:600 £, L3, J5 4 286 £
(47.7% ) , 1314 24,(52.3% ) ;8 (7.12 £0.48)
% R BEPLEC R, W2 iE o =4, A
200 44 (800 M\ ) . A 458 89 44,4 111 4,7 % 108
2,8 %92 £ B4R 107 & ,% 93 4,7 % 105 4,8
%95 %;C A% 90 £, & 110 4,7 % 101 £ ,8 %
9 %,

L3 #tFx it hARABEEEENOE
Ll BEIRHE B E S KA PR . BREE TR
FEUAET, X IR AT 85I, T ART $oR 34k
YA ABGEE W EAEOR AT A T A EHA
FE R B R IR IR, BB E A
REZ HIEXMWTSEIEIRYT o KA« A R A I Rl B
FHE 10% HEA AT 4, 1155 Kappa {8, #5955 K A
(%) Kappa {8, ¥4 4 0. 86, & #r 4 0. 90 ~ 0. 96 ; %5 {4
B A 1Y Kappa fH2) 0. 94 ~ 1. 00, 25 R 7R A6 £
BB

1.4 A ARG E A E TWRNNE S A B
IR A R, XA —fE A AT R, (1) A
R ART HOARHEAT 55 V8 S5, £ 1A RHE ]9l 4
T ART 357 H A 12w A7 R i i B AL 3
F5 55 T ( resin-modified glass ionomer cement, RMGIC)
FUJTVIL, $2 B8 G240 FH 2R T4, HTE ) 16 b4
AHE AT T AR RN SEVE D, AR RO KOG, TR
LUK T, FHAZ 4R B 2 2 DR K&
o BT IR B OB P B A ny AR, A filt
FHANZTRIEE, (2) B 4574 1 IR AN ARG Dura-
phat, & 6 A~ A VA 1 U, AP R LRV D5 ik
UV QRN , (AR AR O R ff
B4R A 1 s WA, B 0.5 ~ 1 ml & R R T vk v



T E IR RAFSE 2017 424 H 4530 545 4 ] Chinese Journal of Clinical Research,April 2017, Vol.30,No.4 457

LA i /N B S 28 v A vk, R Of
A F AT R 1k S 2F R O R A AN
FERUIE2T S e ol 110 N D R B s TR | B
1 QU A JE AT BT R R, R RS AE W Y 2
BN ARYEE & AL QOUE B TiRYT R 4 h Wil &
SCPA R b, ANEEIE WA B ), 2 AN Bl o B8
FER LKA 11 TAE RS i, (3) C 4R A%
e 1 B R, B AE o B4 R WHO firid Jy vk ot
A0, T 2 T RS R 34, A TR SR A o B I,
PR L G [ A AR B 5 P41 7] ( Concise , 3M) , 53 ¥4
P 50 B 2R B P ) A 55 P A 0 A 4 T
W2 JeRi.

1.5 %z F0 7k RAFE

L5 1 EWEE RNEEGHEUIR, XZRFEEE—
BACTEANE TR DA Bl U 5 3 0 B i A5 RS X
WAZIAE E S 55 A R E R 243 i
SR SRR, o FHER MRS 6 A (1 4E 2
AESAET R AL, E A NS R ERAE A SRR —
No BEANE (1) WMELRER R AR A (C A EH Y
() B 20 55 0 95 175 D0 358 DAY 40 06 9 i i 34 1% 145 & B
B R AR DL 5 (2) PR AR UESN A (C W)
Ji% Je BTG 15 S B LB G VT kA %R

1.5.2 s E ATt REmisilE  Kdidsr:
0 = BAWAFAE SEf; 1 = BAYER B 2 = B4
WIAFEAE IR ST I 56 = SUIAYAAETE , CAEH A
BITT =R A (AR A G o PEN PR T =
0,1;%0=2,6,7.

1.5.3  Frigdlig A it o KoF s Keditsr:
0 = HPAYIFAE, Jolil; 1 = AW, A e, Jogk
K2 = B A UE;6 = HIAYAFLE, B
HABIEIT 37 = KA (EMJEE SR ) o PPH AR T

5 96 1) 0 R I R R K ERS IE S o =0. 0125,
2 5 R

2.1 ART HAFHEAGAHMERI FH MR
A2 C A 5IR AT ART HOR AL 5855 10 £ A HR
BEAE 2 A T VA 5, FEEE ) A9 SE K | 355 P 458
BARRREBAE T RS Hl R = HHER
FE( B0 + TRV ) / Z K A x 100% 1155, A
B G 1.2.3 43 RO R 5558 91.9% |
80.5 % \73.6% ;C HE MG 1.2 .3 FEHHFILLE R
5351 91.0 % \79.9 % \76. 1% . WiFhes it 7 =X
(AR AR B R 22 RIS 2# 3 L (P #>0.05)
WEI1,
2.2 AFZFHAKRFWHAL 1.2.3 FENE A FH
RUTABIFE 2, BV 3 4ERT, 539 2 JL #4552 00
B, A 2 156 7 gk A, KK U5 244 W
(10.17%) ,
2.3 =4 k3 FAEERE LA S4UE S
Vi R AERBAERN(P ¥ <0.01) . 3 5, 5HEP
BRZAAR L, ART $ AR 4 5 1% e 63 1 3 A g A 20 37 31
VG R A R R (P 15 <0.0125) , WLk 2,
2.4 ZAPGE3 R OLLE Y m R
1 Kruskal Wallis H #6556 } 22 76 LA B Nemenyi £ 46
SERLE R BT 1 AR, = 20 Y5 1 A H A L T T
R ZESH TR FE (P ) >0.05), 2 4R, =
B BIR LE 2E2R A G2 L (P <0.05) ;7
P, A HEERT B H (P <0.05) ;1 A4H5 C
H BHAHCHZHZRH LRI EL(PY >
F1 AGEMCARFMNEHARRERSHEER
#i(% )
HAARE W% 2 P

iVl oY TN

W =01 41F =2.6.7, A4 618 800 762(95.2) 38( 48) 0.98 >0.05
o ‘ c4l 648 800 770(9%.2) 30( 3.8)

1.6 %itZ o4 R SPSS 16. 0 G5t a4 %t 8 Bt A4l V4 776 713(91.9)  73( 0.9)  0.02  >0.05

P, g (8 1 - — i - cHl L4 752 684(91.0)  68(10.0)

AT 30T o BEIEY AR IR SRR , =4l A t R A 25 TH SOE05) MI(195) 007  >0.05

FHAES b i 0% Kruskal Wallis H #6556 & A P Lb 585 1Y c4 24 736 588(79.9) 148(20.1)

. X N . A 376 527(73.6) 187(26.4) 1.0 >0.05
Nemenyl *ﬁ%\o iﬂﬂ ffu%%$ﬂ/ﬂﬁéﬂlﬁj Hﬂ@(?kﬂzj Py c4l 34 712 542E76- 1; 170223.9) ’
Wy K6 B R LR R x C )" K5
Ko HAYENE, I KMERN o0 =0.05, R RxCF£Y

R2 ZAAEREFIEEELER

| AR 24 34
Hy 2 i P
U “ewam W] BEFR W% BEFR (%)) X fi
A4l 776 7(0.9) 732 17(2.3) 716 20(4.1) ° 17.57 <0.01
B 41 760 15(2.0) 736 34(4.6) 728 55(7.6) 23.72 <0.01
cy 752 8(1.1) 732 19(2.6) 712 23(3.2) 19.21 <0.01
A 1.05 111 23.48
P (& 0. 05 0. 05 <0.01

.5 B AR, " P<0.0125,



458 o B I FRAFSE 2017 45 4 H %530 #4554 ] Chinese Journal of Clinical Research, April 2017, Vol. 30, No. 4

£3 BH=AEERIESHILER Kuskal Wallis H 58 5 7 # Lb 8549 Nemenyi #3845 R

5 W 5 1T ) (R B53% (x £5) H{H Py fH P, fH Py {8 Py {8
A 14 776 0.01 £0. 047
B 4] 14F 760 0.02 £0. 068 1.878 >0.05 >0.05 >0.05 >0.05
C4 14F 752 0.01 £0.051
A 24F 732 0.02 +0. 073
B 4 2 4F 736 0.05 £0. 101 3.878 <0.05 <0.05 >0.05 >0.05
C4l 24F 732 0.03 £0.076
A% 34E 716 0.04 +0. 113
B 4] 34F 728 0.08 0. 142 7. 845 <0.01 <0.01 >0.05 <0.01
4l 34F 712 0.03 £0.084

TPy FR = BIR LRGPy 78 A 415 B AL Py 8 A4S C A ILER Py 308 B 45 C H LR,

0.05) . 3 4FR, =4 HE 0 SUA LA 22 R A B it 2
B (P<0.01); MG HLAS, A dIBMET B 41(P <
0.01);C HEEET BA(P<0.01); A5 CH
ZERTGHFE (P >0.05), =245 4
EANFEREER N, W3,

303 i

ZIFFEIN N B3 1 J DA 2 11 7 s A i R 1 —
WA R ', Hiird 250 (013 2006 2 2010 4E K
TS, B VA B R 5 RO R AR BB L B AN D
AT A UG T TAFAE 25 50 ASHIF 52 X 06 ) L3
173 M E AR, 85 R 5o, BT 1 4F 2 4F 3 4F,
2R L EE AR R X Bl A () AR 38 i 3G hn, ART 2
A LH FIE 25 3 ) Jf P A7 34 06 1A 36 3 Jd 2 IR T AR
PR FRIAARTRDE 0 53 78 B A T2 —H B 2 35
HA B E SRR, (HERER R R, B AR H A
ANEFEEEWLTE , BAR ART 43 AR ML 58 55 Ve £ A AR 3
AR 1 P 7 A B SZRAN T 73. 6% i1 76. 1% , {H 5L PR
1577 1 F4) A B S SRAT SR 2 1T LA SE B, BV 78 5 PR 59 )
Bl SR A TR . A LR, AT R B VA
P13 R A AL 25 4 H L BEF 2 Th) £ B8 SE A A B ]
AT A 1) B %) 380 - R PR B VR 5 R 3 HH U
DR R B T A R, AR E R S Ak,
DR F s ae " ORI (LS AR 0. 1% )
A] S B i 14 K BB TT o AE AT BB B TR
ESR WIS H 52 UG 45 min NRBEVER FIVE K ,
I RCR 5 2 e B B L e B ) ) %% TAH G,
YEAF NG = 45 50 b 9l M 5 G, D) & 52 W T RN
RIE), AR D EE RIS, S E3E 43 )L X R
PR B8 N P 22, InBe it — 2 b AR I R )
PR GE, A 2 ) R B N AT S, — M B
ART A1 B 2Btk , AR & 8 1k i 5 it A 52 fif
HART $R (B3 5570k B 04185 Va8 AR S51%
Gees iR B ER (B ) B J6 25 5, T REAY i A —

Je RV Il RAS A AN BB 2 B 8 A7 1, (D3R g 1
ATSAFAE T 55 T TR A I R T TR LA STy A s ) e 5 —
BIFTE AR T BRAEAR

BEAh, A BRI, LB 8 2F 16 22 DL T B i i
AT IO, P R A L A
FEALT AR K1) TR o e A LA R SR DA
I LA 22 A TR oW B, X e AR 1 R e
B SRS A B A S, N —E R L%
1R T BRI R 5, A R TR IR UE 1 i A
WH9E 3 4FJa S AR I, A AR T B 4, C 4
BEXRT B A, (A A A BUE IR, R PIA o i
PEARRBCR I T AR B o IR 3 ] e —
SR RE LA A T, {5 T RE Hy T A R 7 B X
W, S EORBE R A RcRr 8 K 4 B AR L, iy
RSTS84 g P49 38 M5 i el ) ARTT B ARG Hp ) 35 3
B Al EAR T A T R AL , A 5 i v, AT ) B AT 50K
IR ORI OF T, AR T G M YR TS A | A RS T B
TAALAS A BT I, DA T e T M i 4% o

25 LRTIR  AHTFEIEN], ART SR ML 5855 V8 2
GiEsZNTIEESOPIN: i BV SRR 3y & S
TEHHE A0 A RO B FEH B X, T 1%
Gess B R, ] USRI K47 A ROR 5 168 25 71 2 B
NS0 BRAGTE LR, ART AR R G 3 WA
R — R R AT AN RE I & R B 8 2 i
O, DU AT LA A2 B G B B I AOR,

&% 3k

(1] 738, 200, 20w )L B 85 15 BRAE I 5T 0k Jre [ ] vl 0 s R A
5%,2017,30(1) :129 - 131.

[2] Erdemir U,Sancakli HS, Yaman BC, et al. Clinical comparison of a
flowable composite and fissure sealant:a 24-month split-mouth , ran-
domized, and controlled study[ J].J Dent,2014,42(2) ;149 - 157.

(3] FEHERE, FRBH. 57— B 25 65 vt P41 917 280 R 52 W) 181 3% 4 A
[J]. faERFST ,2016,36(1) ;18 — 19,22,

(FHeE 462 51)



462 T E I RBTSE 2017 48 4 26 30 545 4 4]

Chinese Journal of Clinical Research, April 2017, Vol. 30, No. 4

&% ik

(1] B2, Sy 5. 78 37 KU O A A 25 o VR i e M LT .
B4Rk ,2015,37(9) 1971 -974.

(2] &8RS 5, PRI, . WA M EE IR EFRAR
5t A SR MR [ T]. o [ B B 2% 35, 2016, 38 (6) : 461
—-464.

[3] Kim HJ,Lee CH,Shin S, et al. The impact of nutritional deficit on
mortality of in-patients with pulmonary tuberculosis[ J]. Int J Tuberc
Lung Dis,2010,14(1) .79 -85.

[4] World Health Organization. Guideline ; nutritional care and support for
patients with tuberculosis. Geneva: World Health Organization,2013.

[5] A5 IREHIRRATIR E AR A HAR IS S 40 2 FE 4 IR
LRI TRATIG = HRE PR AT I 5. 2010 4F 4 [ 55 TR 25 o T
T e 8 A 4 [ 1. b I By B A4 3K, 2012, 34 (8 ) : 485
-508.

[6] Choi H,Lee M, Chen RY et al. Predictors of pulmonary tuberculosis
treatment outcomes in South Korea:a prospective cohort study,2005
-2012[J]. BMC Infect Dis,2014,14:360.

[7]  Ananthakrishnan R, Kumar K, Ganesh M, et al. The profile and
treatment outcomes of the older( aged 60 years and above) tubercu-
losis patients in Tamilnadu, South India [ J]. PLoS One, 2013, 8
(7) :e67288.

[8] Noubom M,Nembot FD, Donfack H,et al. Characteristics of TB pa-
tients in west Cameroon: 20002009 [ ] ]. Pan Afr Med J, 2013,

16:39.

(9] S5, BRUOL, S E A, S5 E IR BN YT SR T FH M 45 4%
[J]. IR AR 24 75 ,2005,10(2) ;147 - 150.

[10] Lazarevic V,Nolt D, Flynn JL. Long-term control of mycobacterium
tuberculosis infection is mediated by dynamic immune responses
[J].J Immunol,2005,175(2) :1107 - 1117.

[11] de la Barrera S, Aleman M, Musella R, et al. IL-10 down-regulates
costimulatory molecules on mycobacterium tuberculosis-pulsed mac-
rophages and impairs the lytic activity of CD4 and CD8 CTL in tu-
berculosis patients [ J]. Clin Exp Immunol, 2004, 138 (1) 128
-138.

[12] Rodrigues DSS,Medeiros EAS, Weckx LY, et al. Immunophenotypic
characterization of peripheral T lymphocytes in Mycobacterium tuber-
culosis infection and disease[ J]. Clin Exp Immunol ,2002,128(1) .
149 - 154.

(13] RSP O3, R MR IR, A5 S0 T A I X 28 47 il 45 4% 200
o AR 1 MR Z A [ )] op [ B B 2 &, 2011, 33 (4) 1254
-256.

[14] 23R, IF, BARIR, 55 C RN HE 10 E 70 S Pl 45 4% 97 3%
PG IR R LT ‘(ﬂ:ﬂ:@%loosﬁo( 10) :1567.

[15] Woodman R, Ferrucci L, Guralnik J. Anemia in older adults[J].
Curr Opin Hematol,2005,12(2) ;123 - 128.

[16] BRI, 150 FIHIIA Ml 45 1 1677 i i v I S e Bk a8 e B

B X[ hERH 2 ,2005,27(6) :406 -407.
Wi E#A:2016 -12 -20 fZEHH.2017 -01 -26 4REE: 1%

(L4255 458 B1)

[4] Paris S,Lausch J,Selje T, et al. Comparison of sealant and infiltrant
penetration into pit and fissure caries lesions in vitro[ J]. J Dent,
2014 ,42(4) ;432 —438.

[5] Liu BY,Lo EC, Chu CH,et al. Randomized trial on fluorides and
sealants for fissure caries prevention[ J].J Dent Res,2012,91(8) :
753 -758.

[6] Clerehugh V. Oral health surveys: Basic methods,3rd edition[ J]. ]
Dent,1989,17(5) :240.

(7] XUTAZAS, 9RSCAE, X 55 24, 45 W 53 1) 38 P 500 By 5 00 R 1 I PR
WEE[I]. B T R A ik ,2014,49(4) 199 -203.

[8] Neusser S, Krauth C, Hussein R, et al. Clinical effectiveness and
cost-effectiveness of fissure sealants in children and adolescents with
a high caries risk [ J]. GMS Health Technol Assess, 2014,
10 : Doc02.

(9]  FEFILLMiAR R I, 45 3 FOASIR] 5 vk F B )L 2 0 24 4 o s PR 285
R[], RO EEEY:,2014,23(6) :736 - 739.

[10] Veiga NJ,Pereira CM, Ferreira PC et al. Prevalence of dental caries

and fissure sealants in a Portuguese sample of adolescents[ J]. PLoS

One,2015,10(3) :0121299.

[11] Hiiri A, Ahovuo-Saloranta A, Nordblad A, et al. Pit and fissure sea-
lants versus fluoride varnishes for preventing dental decay in the per-
manent teeth of children and adolescents[ DB |. Cochrane Database
Syst Rev,2016(1) :CD003067.

[12] Jang JH,Park SH,Hwang IN. Polymerization shrinkage and depth of
cure of bulk-fill resin composites and highly filled flowable resin
[J]. Oper Dent,2015,40(2) :172 —180.

[13] A=A, AR A R I, 46 350 ) )L 3 365 Vi et P41 T By i 94 e PR
IR TR [T]. TR EE,2015,44(6) :834 - 835.

[14] Kumaran P. Clinical Evaluation of the Retention of Different Pit and
Fissure Sealants: A 1-Year Study[ J]. Int J Clin Pediatr Dent,2013,
6(3):183 —187.

[15] Dorantes C,Childers NK,Makhija SK, et al. Assessment of retention
rates and clinical benefits of a community sealant program[ J]. Pedi-
atr Dent,2005,27(3) :212 -216.

WFmBEH:2016 11 -01 {EEIEH:2016 12 -24 G (1%



