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ABSTRACT

PROSPECTIVE CLINICAL EVALUATION OF THREE DIFFERENT BONDING SYSTEMS IN
CLASS V RESIN RESTORATIONS WITH OR WITHOUT MECHANICAL RETENTION

Kyung-Wook Lee', Sae-Joon Choung', Young-Chul Han', Ho-Hyun Son'2,
Chung-Moon Um'2, Myoung-Hwan Oh®, Byeong-Hoon Cho'?*
'"Department of Conservative Dentistry, School of Dentistry,
*Dental Research Institute, Seoul National University, Seoul, Korea, *Vericom R & D Center, Anyang, Korea

The purpose of this study is to evaluate prospectively the effect of different bonding systems and retention
grooves on the clinical performance of resin restorations in non-carious cervical lesions (NCCLs). Thirty-
nine healthy adults who had at least 2 NCCLs in their premolar areas were included in this study. One
hundred and fifty teeth were equally assigned to six groups: (A) Scotchbond Multi-Purpose (SBMP, 3M
ESPE, St. Paul, MN, USA, 4th generation bonding system) without retention grooves: (B) SBMP with
retention grooves; (C) BC Plus (Vericom Co., Anyang, Gyeonggido, Korea, 5th generation bonding system)
without retention grooves: (D) BC Plus with retention grooves: (E) Adper Prompt (3M ESPE, Seefeld,
Germany, 6th generation bonding system) without retention grooves: (F) Adper Prompt with retention
grooves. All cavities were filled with a hybrid composite resin, Denfil (Vericom Co., Anyang, Gyeonggido,
Korea) by one operator. Restorations were evaluated at baseline and at 6-month recall, according to the
modified USPHS (United States Public Health Service) criteria. Additionally, clinical photographs were
taken and epoxy resin replicas were made for SEM evaluation. At 6-month recall, there were some differ-
ences in the number of alpha ratings among the experimental groups. But, despite the differences in the
number of alpha ratings, there was no significant difference among the 3 adhesive systems (p ) 0.05).
There was also no significant difference between the groups with or without mechanical retention (p >
0.05). Follow-ups for longer periods than 6 months are needed to verify the clinical performance of different
bonding systems and retention grooves. (J Kor Acad Cons Dent 31(4):300-311, 2006)
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2747 W24 5F HAE AT 31%~56% A%
oM AR vwA £33 Bao|t? o] Wi HUQle
2 AAEE AL v (abrasion), tooth flexure, &4
(erosion) & vhstH, ol& a9lo] EgHoz 43
o 2 93 AEglol, tif Ase X HAARE o &
WA Fio] Hu $£EAM Wol AMLHE AEEE
g, Feks olol | AEY o] gt} I FA
EA3} AujdoA 45t BitEzlo] 71 ol AR

[ A=)

(o]

B3 ol &3 X AR w944 b Wi
HpA =& AFES Holu Xl dfol ¥
Z |z s oo e viAE 2AR
| #79 B4, H&A (bonding agent)®l F7
(retention groove)9] F%, €219 7|& Fol| Th*™¥.
I FAME FFAe a5 S I 98 A&
Aoz A= gt HAAE TR WHE Tds
o AEAQ EBREE AlFel 2AE A7l wek £t
= %2 (smear layer)2 *
o @& EF HZAY bottle ol WE EF Fo| 2o

AT FAA= etching & primer$} adhesive® &=
ks Alzglelt), ole YAHE o] &3 =SS €A
AAT] 2ol =F2 AAE HAA (smear lay-
er-removing adhesives)l| %3tH, 3M9| A& W7t 2
gste g 34 H&AA (3-step adhesives)ol &g},
Total etch® E3td WY+ (collagen fiber)E =EA
712 o719l primerg FFAIA EAZ (hybrid layer)&
dow, resin tage BT F& AHHE A Evh A
22 AN & HAYEE Holn, 1099 A 3 433
o2 ATH Agee FAol gt

SAtY] HEAE, 49 394 45 29AE &
Alz"lo|H | gelf-etching primer =% ¥ adhesive®
3l A|2EF total etch & self-priming adhesive®
TX3HE Ala"o] gtk Azl B e 2EE5E &8ss
smear layer-dissolving adhesivesel &3ld, Fa=
smear layer-removing adhesivesel] &3t F AlAEl
2% 2 AAA (2-step adhesives)dl &3P, A=
ol A&7 (one-bottle adhesive)FnE BT
One-bottle adhesivers 44th A 2A| o B|3] A& A7}
7o} Zhdgt Aol glovt HAA Fo] greld e @
o] QoA o] & Bl F7] YA oY W =X o}
Ei= s

6AIthe] H &A= etchant, primer, adhesive® sht2
gd ¥ Aadlolt B/ ‘all-in-one  self-etching

d
=

AR 9 SEgel Holof mE 57 SEAF TR HEH lyHT

adhesives, smear layer-dissolving adhesivesell &gt
=37} geteta, A A4 3 FA Ago] B8 gle
Aold T 9 o] FasdhA| gtk Aol o] H3
Ao AHo|t) et dubE o2 4, SAI H2A1E
off Hlg] @ F&Ho] HuEm Jm*, 4|7t 23 ¢
AR glolelrt glom Wb 299 etchinge] 5340t
= o] o g ARHGN? g HHA Fo| HHFEIH
uto 2 2Hgslo] AHEHS T ZA HAAZ 7t
SR/} 238 e,

A W44 5F WA FEd glolA, HFA Y A
8 gz 9% PN fATY Rt 8 AJTl
AL nd F ik Wi 2&F gobd Fld F47
odate Aol 2|&Z MM i FE WA =g
u® A8 BT bF

AAA ] AFEHS vad o, FHEE NFste Wl
o] /b4 ] AMgE T Tk, 11 FollA RARIE AR
(MTBS, microtensile bond strength) A& & 2]ofd]
A e fe) ARE A& $ 9o, sES FAdd 3
o2 748 4 9 &% 71784 (test mechanic) A3 <
2 913 adhesive joint ¢ debonding® F=F=24 3
A AR gk 4L & ke Aol Ao 2y, A
el o g WA kg wong MTBS & S4€
AL 77 o) 2 H3 B g HAT dA=
4Rk 5ATHe] A &AL & MTBSE B0, 64t
o] HARE o|9} vwdle] foetA @Fe FAHe 2
(‘)lq_&lo)'

oy A4 QAN AT 99 74T AL HAUE
ohe ofUm ThE W4Eo] ol Fgeth 7 YoM

Ll

- , BAY

BeE e etk o) $79 A% =299 A
Aro}A el H& (resin-dentin bonds)& A4 ¥4 (degra-
dation) ¥ i, RAZEE A @A A
oA Aa-e AAE) el AP E AEE Al 9
= HANE AG, YT Ag, &8s A1E T =
Agapl 9ok 28 of| in vitro AR E JAE 38E
P ARE 4 g7l AA YA E%9 H7kE in
vivo A9 & Fa4A dlaske Aol /1 oldAeln &
% glet.

£ AFNE F 79 GH S Asich 3, Cin vit-
ro A@elA Ee AL Wl total-etch, 3-step
adhesives (4A1th H2A) g W& HAHE Hole self-
etch ‘allin-one adhesives (GAIH] HZA) Ato]el} vls)
QR oz Aozt flok” EA, FAFE Foldte Aol

301



CYSHR| B E SIS Vol 31, No. 4, 2006

HEAA ] el AFH ez Aoz} glrt” o] F Y7

o7 AZ3) S8 A4 BA 17 HellA,
ATFE Fog 57 FosiA] @2 oFd el 4, 5,
A HEAAE AHgsld BEEzE S5 671€ H
ol 2 B3¢t Modified USPHS (United States
Public Health Service) criteria®?& ©]83l9 55
Bl n, FAAAEE (SEM, Scanning electron
microscope) & °|&3td FEE] WA t5& A}
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rigk

KA

MEH

SRl v AR 57 BAE 7H 39% 9
A9l 37t oWl Aol Artsld et Aokl EAt 129,
olzb 27%0l9l 3, Hat vole 504 0lem, 344 oA
65412] to] Welel otk B dAdATE Mgt A
Y JAANF R 4L3] (IRB, Institutional Review
Board)9] 4912 Be & RE A7AE A | AT
A& didsta, A 5YMel S e F AEE
et A7ARe 204 o 654 olate Allew, %
23 AA A7 77 272 7R3 e, A AEE
o] & AT Hd HAi 27 olide] 57 HAE 7HA gyt
Qlo g Ao FE3] A7HE & e AYA FolA A9
ek A714Q1 o] ol 2, 2AFA FFAL, 72
U Az A ARS Bl A, A7 A5 T e o
A 2o ASE 7R AL Al Z2 o FolAY 94l o
AN A, FAARSE 7R A= AYEHAUT

2.4 5

3979 SAdA F 150709 ARF B 9 78S
NFs $EEL AHE FAA ZF get 24 3
7B 2o e, Ao #& fA7 84 fF
d meh gAl 27l Fo2 Wrddnh AME A E 44

Table 1. Design of experimental groups

o HAAZ Scotchbond Multi-Purpose (SBMP, 3M
ESPE, St. Paul, MN, USA), 54t A&A2 BC Plus
(Vericom, Anyang, Gyeonggido, Korea), 64th 2]
2 Adper Prompt (3M ESPE, Seefeld, Germany)©|™,
FHg By Poze A3 A3.5 429 DenFil
(Vericom, Korea)& AH$3tdth. &3 ol= Elipar
Freelight 2 (3M ESPE, Germany) LED Curing Light
2 Argatgnh. Z47be] 7€ Table 19 YERARITH

ghEe] AL, BE FIA HEd HAFd 1 m F9
WA (bevel) & A431521, #2 A% round burg
o] &3] #43te Atold (hypermineralized dentin)<
AAsE. B, D, FRdME F712 #1/2 A round
burg o| &3kl x| &% AT (gingival retention
groove) S}, AeHAZ] 2709 retention cove® FoI3}3]
o (Figure 1). 9% 34 ¥ &Mz (rubber cup)¥ 3v]
2~ (pumice) & AHg-3le] WA AL (oral prophylaxis)E
A et WS AaiM 2 hujatel HE A6
o} Z oA AL Y3 &4 AR AN E wFte
o, & B A&7t BE Kol Alestict. HAAE A
2 212 Taple 29+ 20}, B34S 254 (incremen-
tal filling) < AH&dtel 2 - 3We] Vo] FAsH o,

Figure 1. Cavity preparation of experimental tooth.

(Number of teeth in each group = 25)

A 4th Scotchbond gy ot + Primer + Adhesive No 4CG, 4CU + 4AP + 4NT

B Multipurpose Yes

C 5th BCPlus  Etchant + Self-priming adhesive No BP492

D Yes

IE 6th Adper Prompt, Self-etching adhesive, 2 coats No 159311 + 159078
Yes
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Table 2. Bonding procedures in each group

HATI HSHN OO HE 5T SEAT +59 HBH gsol7

Group A, B

- 36% phosphoric acid : total etch start from enamel margin and at the end, inject the etchant on

the dentin surface within the cavity, wait for 15s

- ringe for 15s

- blot dry (with cotton pellet soaked with distilled water)

- 2 coats of primer

- gentle air dry for 30s

- adhesive 1 coat

- light cure for 10s with LED

Group C, D

- 36% phosphoric acid : total etch start from enamel margin and at the end, inject the etchant on

the dentin surface within the cavity, wait for 15s

- rinse for 15s

- blot dry (with cotton pellet soaked with distilled water)

- apply self-priming adhesive 2 times
- wait for 10s

—air dry for 2 - 5s  if not glossy appearance, reapply adhesive

- light cure for 10s with LED

Group E, F - rinse & air dry

- mix liquid A & B in a well

- apply self-etching adhesive with agitation for 15s

- wait for 20s

- apply second coat of adhesive with agitation for 5s

- wait for 20s
- gentle air dry
- light cure for 10s with LED

finishing® polishing®l& extra fine diamond point
(TR-11EF, MANI, Japan)% Sof-Lex disc (Coarse,
Medium, Fine, Supetfine, 3M ESPE, USA)E Al&s}
Art.

"3 F, 283 B3 78 T I3
& Zof modified USPHS criteria
(Table 3) ] e} —’F‘% o] A A% (retention), 4 &
3} (color match), ¥ HA (marginal discoloration), 2
b %2 (secondary caries), "FE-3| 584 e (wear-
anatomic form), ®< 1161}}12 (marginal adaptation),
=% 32 (postoperative sensitivity)S H7}atch.
233 vinyl polysiloxane impression material
(EXAMIXFINE Injection type, EXAFINE Putty type,
GC Co., Tokyo, Japan)Z 9142 A58t} =3 <

oA ol EA] A (Epofix, Struers, Denmark) &2 &
Agte] FAAAER (JSM-840A, JEOL, Tokyo,
Japan) o2 FEET Ao AAFE #AIGTY BE
Hae 219 AL Adaaen oA zpelrt A
7% forced consensus®l 98l rating AR a1t} 674
9 T ANGA, TLA 9 AR S Zgsta, 249 &
A7} modified USPHS criteria®l et +58& #7181
on o ZA] #7 replica® Al2Hste] #E3ldt).

4. A =4

7y FEEY 8 Ao 671 T AUY A9 ratings
Hwated Wt S Ao NEE A8 Thel| vwakgl
t}. Chi-square test (Fisher s exact test, p { 0.05)&
o] &3} % 7‘1117*4 v, §A 75 Fo8 23 FqR)
ge 7 e ¥nE S At A Tl
SPSS (SPSS 12.0, SPSS Inc., USA)& A3t
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Table 3. Modified USPHS criteria used for the clinical evaluation

Retention a. present
b. partial loss

c. abscent

Color match a. restoration matches in color and translucency to the adjacent tooth structure

b. the mismatch in color and translucency is within the acceptable range of tooth color

and translucency (slight discoloration, not requiring replacement)”

c. the mismatch is outside the acceptable range of color and translucency (discoloration

requiring replacement)

Marginal a. no discoloration on the margin between the restoration and the tooth structure

discoloration b. discoloration on the margin between the restoration and the tooth structure

c. discoloration has penetrated along the margin of the restorative material in a pulpal

direction

Secondary caries a. no evidence of caries contiguous with the margin of the restoration

o

Wear
(anatomic form)

Qa0 Toe

Marginal a
adaptation b
c. visible marginal ditch or ledge
d
Postoperative a. absent
sensitivity b. present

. caries evident contiguous with the margin of the restoration

. anatomy resembles original restoration

. anatomy shows change in contours and wear but not requiring replacement

. restoration shows excessive wear with dentin exposed; requiring replacement
. loss of major portion of restoration with sensitivity

. excellent continuity at resin-enamel interface, no ledge, no discoloration
. slight ledge or ditch at resin enamel interface detectable with explorer

. actual separation of interface between resin and enamel

. &szdnt

671 ¥ F 3999 A7k BRIF AUY o,
150708} Ao} F 149719} R|olol djal @&o] 7HetTt.
ETd &3 o} F vt A8 F Y 7 E JR5S
Sl FEES 4As AAS D AFE 8% g
H Aoz 339

67/1E F ANYA], BEG 2 E ojolA] FHEQ| gt
2 ggler, W WA 7 Y YL 2N alpha
rating 9|9 bravo, charlie ratinge] o4 #ZHUG
(Figure 2). & 23} &5ME 3 Z47} bravo rating
< B o] 99 BE #& IEL alpha ratingS B
t}. Modified USPHS criteriad] @& %7} 23+ Table
4} 2t}
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Z42e] Ayl vig Brke et 2t
1. AZ (SBMP, no retention groove)

#AE 25 F F WQ WA I WA ARE FE
A bravo rating® &2 olr} 1 F&, WA A¥E
Zo| A%t bravo ratings ¥ Xjopr} 1 Fd AUt o]
Z Wd AZE FEJAT bravo ratings He Xol=
F8 ZFo| T bravo rating?| AUt FE 3o ARIFL
&ty ‘€F IJNF IEo] bravo ratingo|D o}
£ BisBlock (Bisco Inc., Schaumburg, IL, USA)%
BisCover (Bisco Inc., USA) B § /40| ¢3lsle] 6
AY 3 ANY A9 alpha ratingel E1t}.



Ao ASHA Aol WE 5T SHAN £85I BYY yeT

Figure 2. Deterioration of the restorations - An example of ‘marginal discoloration”
observed in group E (Adper Prompt, no retention groove), (A) baseline, (B) 6-month
recall.

Table 4. Number of teeth in each rating of the modified USPHS criteria

Color match a 25 25 25 25 25 25 150 25 25 24 25 24 25 148
b 0 0 0 0 0 0 0 0 0 1 0 0 0 1
¢ 0 0 0 0 0 0 0 0 0 0 ] 0 0 0
Marginal a 25 25 25 25 25 25 150 24 24 22 24 21 24 139
discoloration b 0 0 0 0 0 0 0 1 1 3 1 3 1 10
c 0 0 0 0 0 0 0 0 0 0 0 0 00
Secondary a 25 25 25 25 25 25 150 25 25 25 25 24 25 149
carles b 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Wear (Anatomic a 25 25 25 25 25 25 150 25 25 25 25 24 25 149
form) b 0 0 0 0 0 0 0 0 0 0 0 0 0 0
¢ 0 0 0 0 0 0 0 0 0 0 0 0 0 0
d 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Marginal a 24 24 24 24 24 24 144 23 24 24 23 20 22 136
adaptationb 1 0 1 0 1 1 4 2 0 1 1 4 3 11
c 0 1 0 1 0 0 2 0 1 0 1 0 0 2
d 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Postoperative a 24 25 25 25 24 25 148 25 25 25 25 24 5 149
sensitivity b 1 0 0 0 1 0 2 0 0 0 0 0 0 0
# of problem teeth ' 2/25 1/25 1/25 1/25 2/25 1/25 8/150 2/25 1/25 5/25 2/25 5/24 3/25 18/149

T These columns present the number of teeth included in each rating for each criterion.

¥ This row presents the ratio of the number of teeth not showing alpha rating to the total number of teeth included in
each group.

* The number of teeth in each group was 25 at baseline. One tooth from group E (Adper prompt without groove) was

dropped out at 6-month recall, because its restoration was replaced with a new restoration using SBMP due to persis-
tent hypersensitivity.
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2. B# (SBMP, retention groove)

#2e 25 54 5 FE ZFd %LE 2o
charlie rating% e ‘?ﬂ g Aol 67H el Ay
2o A brave, W ARE FEJ A charh rating&

it
3. C& (BC Plus, no retention groove)

#3249 25 24 & AZo WA FYE FE
bravo ratinge|3¥l 3t 7\] ol 671Y Fol= ojAE WA
AL gEo] bravo ratinge| At 5 AFo| L€ I
5] alpha rating®| U@ 2o} & 37071 6719 & HA &
A BHE A bravo ratinge] FATH E 3 7je) Xolx

T8 2 F= 28 3o alpha ratingelRod, 67012
#o ‘A 23} 7} bravo rating®] HJ}.

4. DTt (BC Plus, retention groove)

#EE 25 TH F 5 AT WA HPE FEO
charlie rating'— ol Xopr} & /| I=H 6/ ¥
A= Jds HA FPE FEo| charlie ratings B
£ BE 3E9] alpha ratinge]12v, 671

F A WA I WA AYE Eo] bravo ratingol

5. Ex (Adper Prompt, no retention groove)

TE A% &3 AFE Aoz shdle ¢H9)
T2 ARE AFES X|ob7h g 7 YTt o] Xoks AT

gA 2T Ao 7t o/hEA ] BF 7S A
oJsigleh. #EE 24709 FH F, 78 AFo] W 75-‘3
¥ #Fo| bravo ratingo| Q@ & Hol= /1Ll
A WA gEy WA AT FEoM BF bravo rat-
ing Welth +8 3o BE =] alpha ratingo|$
A Xo} F, 671EAo] WA AU of WA WA FEo
bravo ratinge] & Ao}t I/} 9o, WE A¥E g
E7to] bravo rating®] ¥ Aozt 27, HA WA FETH

S A A |

o] bravo ratinge] & o7} 170 YAt}
6. F= (Adper Prompt, retention groove)
Az 24719 o} =, FE F T WA AP g
2

°] bravo rating®]@ 5} 2ol= 6711¢ -r°ﬂE o] A3
A AT 3Eo| pravo ratingS HJth & 2L

o orE
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£ 3£o0] alpha ratmg"]i’iﬂ 2o} Z 671LAd WA W
A W AT o] bravo ratinge] € Xop}t 174
dglew, WA AFE gETho] pravo ratingo] # o}

7H 17K At

2Azte] Yriguo) g BLE Tt Bk fA ¥
o 2x 94, W9 Yo Y2 BT dpha

ratinge] ﬁiﬂr.

1. & 28 AA Xo} &, BC PlusE AH&sla fAT&
Bl alA] gL, Coll &3 1719) XoloA #5E A
o] ¥do] glqitt.

2. M M 8 2 3o BE Tl W WAo] 1%l
oy, 6712 ¥ SBMPE AR ZaXE 270 (AT 1
N, B& 171])54 BC Plus AH3 Tolxe 474 (C2
378, DI 170), Adper Prompt& AH-3F wollA = 470
(EZ 30, F2 1719 AofelA W Aol #2H 3]
t}. o] & FATE HAg Xole IARLH, Fo{d1A]
e Aoke AT

3. ¥4 A $5 Aot 6719 ZE TAA & AY
o ot WA HA¥=F FA XA, 67414 F
SBMPE A3 TolME 370 (AT 20, BT 1)<
BC PlusE AH&-& Tl de 371 (CZ 170, D 274),
Adper PromptZ AH-3 FellAe Tl (ET 470, F
37)9l Xo7t M A3=rt £2] Katgt. o] F /A

78 el Aok 671908, Rolsa) e Aoke T
Asieh
4. %% HNF: B A5 & : ﬁm %%

o} 5 & 7} (Adper Prompt‘—“" /‘}9“51 ED)E ALHe

2 AL 348l A QS 7] ATelA

23l n, UsA & o} (SBMPE A&& Ad)E

oA \_73‘5& 2 g9 & LA e HTZFo] F3}s

o] alpha ratinge] S},

ol ApdA 7 HIYE 2 REEY SHUS
alpha%{__fﬁ bravo$} charlie ratinge] &4 Ut} 2&
I FE 3 67Y Bl rat1ng4 Hile RE oA 1
%A (alphaolA bravo, =¥ bravoolA] charlie) & Wel
141‘}1‘3} oo ¥ AFoME 7 FEEZ APT o] Ko

E Rol9) #94& AEE] Ak, ratingo] HHR Hl
T2 A2 vzt (Table 5). Chi-square test® o] &
ato] wlmat Ao} 7 H 2| 7kl o e Aol Kol
gtor (p)0.05), FATE g 23 Lok &L
T 7% o) &gt 2jole Hox] ¢t} (p ) 0.05).
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o] &3l etchingdl?] W&ol HaHd HYE FE3)
etching & & lthe @Ao] stk =& A=A o] 7]
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w2 Qe HAAZ LR (defect) 7t A7]=dl, A%
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A}, o127 # AER-YE bonding failure’t dojvs
# 9 (weak point) ] 2 5oy,
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a9}

15 2 AFANAE D7|7ke] FF|ME AR Aol
7} A AT A AFE 6H T A 2A J?feﬂ
g BIE2 o] HAAY A7t 444 A A&
7EA A gtk 6l A2l vlaiA o gAY 740
484 de 4‘1@ AA T ddAR ez U A4 A
& wEHo] Y& BF AT FopEY Aol 51
(degradation)¥|'HA] A2 o] Wo] ZHAditta HuHn
Ao oAt FAA e HE 2 7u5\— } 13 ”% Ao
dEech meka 6Md AR A
—}]A{L Exﬂr x}7]7}_,] 01}\1—7@0 1 2o
B Aol e o5 A, 2 e
o 1 m] tﬁﬁ*}‘ﬁ% Fof 8kl Tjr gukd o 2 5 9}
)=
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.
= ™ol AUt} 53] selfetching system® Z$
Arks AEeE A Sl b8 WS etchingAl7]
W 1

etching pattern® th27] wj&o] ¥
AR Foehd, WA S grindingstAl HE2g F2AS

g ol AFME dFe A Zsdotd
(sclerotic dentin)el $1& 4% A< round burg °]&-3t
o o]Z AAGAT H$-A49 AAR Havt A &
730l Al =ZHW, #5 Aol (peritubular dentin)o]
Z718ta, 2dolHl# (dentinal tubule)Wel A31& (cal-

TEH <} SfES 5 Ao Afojof TIE 55 SEEHN TEo MEH lyoT

cific deposits)o]l HZEHA AolAde] LIt o]FA
5H )\1 zs:] % 7g§]_1\1—o].7<1 o A ;(T—oﬂ L}.H“ 0161:—— EI] ;(]1:]-27 29

o9} & Asptoldd ot kg HAasely] fetd £
AFME Aspdold s AAG Fo EFHAES FE5
931’/}

AFolM, Extoll &8 x|} & e 53y ¢85 &

1"‘ﬂ J/}Loei—‘—d’qqu%’é—‘—eo‘
ing¥ BisBlock, SBMP2| primer, BisCoverg& L=¥3}%1
o} o A3 PRIFE Tadle A A5 LA 5
gesuu]ﬂﬂ4Mﬂ.%$SBmwﬂzza)@
ESPE, St. Paul, MN, USA) 5@#xoz A+E }
o1} ojAd) ozt FHFE 3 i agen, el & #
Aoz F2go] A&H AT A8 E ARE A5
AL AL ASS BV, ASHQ o
TH}h ot HAA o FEAY WA R geto g T
I B} ol & A et

ATl &3 3 Aoty v B 8 2% ofztel #nl
%8 3489, etching® BisBlock, SBMP4 primer,
BisCover& 3:‘_0}3’2‘4 ol F F/do] AstH e 671€E
I AN ANES TAEA] &ttt BisBlockd 2
& oxalate A< AZ4AR HAA & SRR ot #
U2 Zo] So7kA] Rata, 2 3lH 1 AAE7] wjid
1 g3t o AEHAE e AR dEA I
ZhA of FHle Al A AT 2719 HRIFo| 674
Tole gatd Aoz FAdr)

B DaEdME £& AT U AFZE 59 char-
lie rating® 2ol Xop7b shpA QAT 12y o] Xlo}
E ] 4881 9ot} o]& marginal ditch/ledgeE
AlgAlo] B Ao] ol o FA] g7 replica el A
78199 7] WlEoltt. Al& BAloll= alpha rating® 2 3
Vet ot F3 o AAAFL replica AelA ©hA] Eols)
B A3} ok7ke] marginal ditch/ledge’} #2= o] charlie
rating® 2 333ttt

]“4 Aol A, /N EAlol HA AP FA] e il WA
o] A7} Zo] WAHE Xopr} v AU o)
23wl A7} Qe Tl ZAo] dojytr] wEel

2 Belt} e7fdAlel Wd AFPE FEAA bravo
£ charlie rating® -2 13719 X0} FollA ¥ ¥AY
< p_o]L Aohs % 671 (46.2%)7F 3ith. @, 674
Aol MA AT FEo] alpha rating?l 136712 Ao}
ZollA Wl WAlS Hole Xoke F 44 (2.9%)7} S
o} (Table 6). 01 Ze A e At Wid A
Fo8 T Jge vx Ao AT F ik (WA
(odds ratlo), 28.3; 95% confidence interval 6.5~
123.8).
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1% 33, e & 60E Ao AR i #5
B9 B 29 polishinge] E2ET 4+ F8 ZTHE
HA Ao FA7F A 4 Uk o Ae] Ao o
3, 8 A% WA AYRE 50| bravo E charlie
rating®|d 638 T 2504 671Y Fol M Ao
FEHNY. £, Agde Bd Agxd EA71 gl
E, F5d Wdo] ARUWIHEA WA A& A7}
A7 & g 8 JEde WA AL 2o alpha
rating®] %12 6782 Fol bravo ratingel 8 754 F 4
FH oA M Hao] HAHT (Table 4).

FEEO] MAAH S R g B9 E doX7R] AZHA
< A5 W S Hd o] gojd shsAdel AR
t}. Bondingel Z ¢t HAE AoE FEEo| o}gZo]
187 debondingHHA ¥ o3} HA WHAo] A7)H)
gt o)l AT FEES Hdo] Add oz IAx
A GAEAD & FHdA FEEY A Ho] #F
HAth, o] FHe 6AW HAAR 83 ol o&

r — 700/

6Atl A7} grind3tA] %2 WHEE FEF FALE
£ 27 E3tn?, B3yRlo] g A2 HEdtA A
b Ag A 25 HA 4% (marginal strength)
E 712 37| n&o o]9} 22 FA7F A A= EHl
ot 22 g2 MR FEE] ¥ g8 #ES 5
ATh FEEo] HAAH S Foldt F97A] o] H R
A9 FedME, MAAE £ gk B3 7] AA
YA ¥dlel gtdo] A7V % it (Figure 3).

Alu| B8 Bog|7lo] X|ofe} MzT} frAkste] W ARe]
A&t finishing® polishing ©] "% ol&-8S JZA] g
7 replicast FAPAAAR A A& BalA #2E 5+
Atk 23 ol MY RAZ o) WA AYP=s} WA
walo] 27} A7l 9ol B 4 &S et o
ghx], WAy wda WA ZAE oiep| HErE 3
33 7 48 FYdof ¥ E&0|x, A+ finishing
3} polishing | 58 A&4Q M-S FA37] A3l =23
of & Zlo|t} IElx AAANHE Fod FHE dolM7t

Figure 3. Scanning electron micrographs of the interface between tooth and restoration - An example of
marginal breakdown observed in group E (Adper Prompt, no retention groove), (A) baseline:
continuous margin is observed, (B) 6-month recall: breakdown of incisal margin is observed (arrow),
(C) higher magnification of the area pointed by arrow in Figure 3-(B).
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Table 5. Frequency of undesirable changes in each criterion between baseline and 6-month recall

No SBMP 25 25 (100%
Retention BC Plus 25 24 (96.0%

24 (96.0%) 1(4.0%) 24(96.0%) 1(4.0%)
25 (100% 0(0%) 22(88.0%) 3(12.0%)

) )

) ) )
Groove Adper Prompt 24 24 (100%) 0 (0%) 1(87.5%) 3(125%) 21(87.5%) 3(12.5%)
Subtotal 74 73 (98.6%) 1(1.4%) 70 (94.6%) 4(54%) 67(905%) 7(9.5%)
Retention SBMP 25 25 (100%) 0 (0%) 25 (100%) 000%) 24(96.0%) 1(4.0%)
Groove BC Plus 25 25 (100%) 0 (0%) 24 (96.0%) 1(4.0%) 24(96.0%) 1(4.0%)
Adper Prompt 25 25 (100%) 0 (0%) 23(92.0%) 2(80%) 24(96.0%) 14.0%)
Subtotal 75 75 (100%) 0 (0%) 72 (96.0%) 3(4.0%) 72(96.0%) 3 (4.0%)
Total 149 148 (99.3%) 1(0.7%) 142 (95.3%) 7(4.7%) 139(93.3%) 10(6.7%)

* The other criteria (retention, secondary caries, wear-anatomic form, postoperative sensitivity) are not included in this table,
because all the teeth were rated alpha in these criteria at 6-month recall.

Table 6. Marginal discoloration & marginal adaptation at 6-month recall

Marginal 6 7 13
adaptation ‘a’ 4 132 136
Total 10 139 149

A B HEdp) AYUA BES Fostolol T 3 Slol WlESe] Aol BATAR, FARCE 4

et st
2 Hr

olt}. gt Zpol= op itk (p = 0.209).

2 AolA WA AR oF WA | g ojo] thE
FEAAE T2 Xoprt 5 A 79 6718 F BT V.2 8
A alpha rating® 2ot 5 2 FHT} 67/1E F AU
Ao WA AZtest vz e, ATdA 1709 Bl ol Ao = 4A ) H2A <} 6AH) A ZA| ol FA
A O, CollA 07), Dol 14, ExolA 370, Fol o g FoNRE AFAQ] Aol BAE ¢
A 207F BEEUT. ZF HJFA 3] 1 HlEgre Zele a3 FATE F3 7 FolshA] & T Alold=

ZAst5 o} (SBMP 170, BC Plus 170, Adper Prompt Fo gt Aol WA g = YTk, 22y o 67897
54) 1 Aol 74]7‘4 o8 79T W FES 0}‘4‘}13} 9] AFE 1 #F 7|zke) dwkH o 7|y = HRY &
AR

(p?0.05). fFrAFE 74 T (N FH FJdlA] & BEE 7] Wi 2 AYT 71} Jo| & Loli] A3
(@n) 2= 5 ﬁlZL.E frel g e Rlestel= J"}Z—i_}ﬂx] e, FF o 3 71739 #2e] g€

BTt (p = 0.719). 75 67/ EAlol H WMo] A F

#Ae ATA 10 BRA 170, CEelAl 370, DollA HuEA

A, ExtollA 370, FatolA 1707F o, 3247

W E 2o = 9o EAAQ Ao 1. Browning WD, Brackett WW, Gilpatrick RO. Retention
=39 Aol slev F44 g e AR of microfilled and hybrid resin-based composite in non-

(SBMP 278, BC Plus 471, Adper Prompt 47, p carious Class 5 lesions: a double-blind, randomized

0.05). 7RI 2 {ATE Bt FoX= 3, SAF clinical trial. Oper Dent 24:26-30, 1999.

2 BajER) L FAE T Kol A WA WAL Pt 2. Levitch LC, Bader JD, Shugars DA, Heymann HO.

Non-carious cervical lesions. J Dent 22:195-207, 1994.
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