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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*?,
Chung-Moon Um*?, Myoung-Hwan Oh?, Byeong-Hoon Chot?*
'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, bth 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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Table 1. Design of experimental groups

tl H&AAZ Scotchbond Multi-Purpose (SBMP, 3M
ESPE, St. Paul, MN, USA), 54t A& 2 BC Plus
(Vericom, Anyang, Gyeonggido, Korea), 6AIt 2]
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Figure 1. Cavity preparation of experimental tooth.

(Number of teeth in each group = 25)

Group Generation Product name Bonding step Retention groove Lot number
A Ath Scotchbond gy it + Primer + Adhesive No ACG, 4CU + 4AP + 4NT
B Multipurpose Yes
C 5th BC Plus Etchant + Self-priming adhesive No BP492
D Yes
2 6th Adper Prompt Self-etching adhesive, 2 coats No 159311 + 159078
F Yes
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Table 2. Bonding procedures in each group

EEHot StESeyol Aol WE 55 SEHE TEo| M 4T

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

- rinse 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 - bs : 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®ll= extra fine diamond point
(TR-11EF, MANI, Japan)9 Sof-Lex disc (Coarse,
Medium, Fine, Superfine, 3M ESPE, USA)E AM4-3}
et
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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)

o o

o

d
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

619 F 3 39w Wbt mok AW sglon,
150749] Ao} 3 14970] Hotel el 2ol FPseie

Eeol 43 ok % Shie A2 F VIL M= Blze
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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

Baseline 6 Months
rating  SBMP BC Plus Adper Prompt #of SBMP BC Plus Adper Prompt #of
Retention Retention Retention  teeth Retention Retention Retention  teeth
NoPrep Groove No Prep Groove No Prep Groove included’ NoPrep Groove No Prep Groove No Prep Groove included’
Retention a 25 25 25 25 25 25 150 25 25 25 25 24 25 149
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
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 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
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
caries 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
c 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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ESPE, St. Paul, MN, USA) &Rz A48 o1
o oAH3] ote] ANFS saeion, eE & AF
Aol 7] A&HAY. ¢ “51 OE ARE s 5t
Aeol® ASE e ANFE BAvlol, A&AQ J&?LO] 8
T, ohk 3 2 ¢ —?%XHJ @73 o7 gego g 7h3s}
1 37F g R ool M = A28k Tt

AT &3 @ Aot nRRIA| R $5 A5 ozte] 3wl
S 43, etching$ BisBlock, SBMP9| primer,
BisCovers =Xsl3lth. o] F /o] ¢st=en 671
T BN e ARFE shekA] Bskth BisBlock? 2
& oxalate Al'&2 A2 AAA & FEA R oA
W2 o] So7kA] Fstar, & galw i AAE7] il
W X

re

I EWL oY ASHAE ¥ eE deA g
2 o] FElE AlES A A7 2719 BRISe] 671Y
ol & ghebd Aoz A HT

Be} Dol &5 A% WA A¥E g5 char-
lie rating< ®.ol= Aop7} iy It 28y o] Ao}
£ ] FEA = %ottt} o] = marginal ditch/ledges
AlgAlel] g Zlo] ope}, of| FA] %I replica %ol A]
LA 7] W Eolt}, Als BAlele alpha rating®-2 3
ZFetd o, 5 AR replica dellA HHAl ER1E)
B A3} oF7ke] marginal ditch/ledge?} B2 o] charlie
rating©. & 343t

ol AN, 6/HEA el WA A=l FAlet HA ¥
Aol A7} o] A E Aoy}t o BEE T, o=
WA Ao FAZE e el 2ol dojwdr] wfEel
Aoz Holt} e/ WA AT dEo|A bravo
T+ charlie ratings B2 1370¢] 2o} FoflA] ©A HA
< Hole Aote F 67 (46.2%)7F it v 671
Ao WA AFE o] alpha ratings!l 136742 o}
FollA M WS o= Xol= F 470 (2.9%)7F A2
t} (Table 6). ©] 22 ZAze HA A=rF HA A
ol vk dEk& mzl Ao S vk (A
(odds ratio), 28.3; 95% confidence interval 6.5~
123.8).

o AFA WA ALl FAE T8 AFHE Hol

A A
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712 oA, Ale F 6/0Y Ao BEET = gl Fi
2o ¥ ¥4 polishinge] 255 4 545 234
WA Ao A7 & 8 ‘ﬂr o[l A7) Ao ¢
3, 5 A% WA A o] bravo =& charlie

g
= Oﬂ*

O

T v

Zo] W W0l
o

HEFATG, 3 ASoll= WA A= BA7F gleet
T, F5o W °] MAUZFAA HAC] A&l ZA7}
A4 9t 5 3de W 8% gEo] alpha

g 75d 54

ratinge|1 oy 6712 ol bravo rating®]
el M Hato] RAE QT (Table 4).
FEEO] A ol £ &5 dolM7HA] A%E
< A5 B I} WA WMol dojd shsAo] AR
t}. Bondinge] & <F ﬂ‘}i% BTl FHEC] of&e]
247} debonding®PA W -7} Wl Walo] A7)
ot ol AFoA] FEES] Hde] Hddd o2 e
7] AHEY B Zeo| A SEEo] whdz wWalo] Bt
=3t} o] FHle 64 AR FEG oI}, o=

f 700/m I

_|>4'

|

6/‘11EH AZA 7} grinddhA] ¥ Hgdo| 83 Ha)
S ZtA] Batn?| Balg zlo] ke AR HrdtA a9
"1 A7 A= FEe M9 % (marginal strength)
g ZEA] Z37] wjio] ofef 2 AL A Aoz Hel
th 29 g2 SHdME FEE B gdS 3EE 5
2)\0}1‘4 FEEC] MAAMS Fog F71A] o] A o=
e AR, HAA F919 ghe B3tezle] 744
1,}7}\34/\1 S erﬂ o] 7171% 3ttt (Figure 3).

AP EE Bt zlo] X|obel M2y} frakste] el
A28} finishing® polishing ©] ¥-¢ o8] &% o ZA] g
21 replica®t FARAAEAWZ A& E‘HH HHE F °l
AT 2E]a o]y et W] FAjte] Wi X—EES’}
Aol FA|7F A7 = Aol 2 e gRlstsTt ErJr
2hA], Mo sy fA EAE oisl] YA
83 73 £22 Zago} e B2o]3, 4S finishing
7} polishingA 58 1441 WS A3k Sl =23
of & Aolt}, T2l1 WAAMH S Foldtk 915 oAz}
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lt

[¢]

A

—|—'

=

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

Cavity Bonding N Color match Marginal adaptation Marginal discoloration
Form Agent, No Yes No Yes No Yes

No SBMP 25 5 (100%) 0 (0%) 24 (96 0%) 14.0%) 4(96.0%) 1 (4.0%)

Retention BC Plus 25 24 (96 0%) 1(4.0%) 5 (100%) 0 (0%) 2 (88.0%) 3(12.0%)

Groove Adper Prompt 24 4 (100%) 0 (0%) (87 5%) 3(12.5%) 1(87.5%) 3 (12.5%)

Subtotal 74 (98 6%) 1(1.4%) 70 (94 6%) 4 (5.4%) 7(90.5%)  7(9.5%)

Retention SBMP 25 5 (100%) 0 (0%) 5 (100%) 0 (0%) 4(96.0%) 1 (4.0%)

Groove BC Plus 25 5 (100%) 0 (0%) (96 0%) 14.0%) 4(96.0%) 1 (4.0%)

Adper Prompt 25 5 (100%) 0 (0%) 3(92.0%) 2 (8.0%) 4(96.0%) 1 (4.0%)

Subtotal 75 5 (100%) 0 (0%) 2(96.0%) 3 (4.0%) 2(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 discoloration

— = Total
b or c a
Marginal “bror'c 6 7 13
adaptation a’ 4 132 136
Total 10 139 149
A REo] A AFEHA Frex Fofstejop & A & glo] REFe] Aol AAHAN BAHOR {9
o|t}. & gk Aol = oAt (p = 0.209)
AT WA AFE o WA WA g8 oo e
FE N 2] Aot 5 259 6/Y § BT v.d 8
A alpha rating= BEth. 5 A$R} 670€ & A€
Alel] M Agert vkl FEE, AxolA] 1719 Bt o[t Aol A= 4 H2A &} 64 HEA el BA
A 07K, CZellAl 07, DatellAf 17K, E?Oﬂ/ﬂ 370, Bl Ao frojdntgl Al AolE THE + fIlH
A 2707F BEEJ. 2 HEA hel] 2 e Aole a3 FATE Tl T3 FolopA] e T Aold=
ZA8tH9 24 (SBMP 171, BC Plus 171, Adper Prompt frolantgt xfo] & i d 4 gt} 1y o 6713t
574) 2 Aol Eﬁﬂﬂoi & vk £ oSl o A7 2 w3 7IZte] dikH o R TldiEHE g ¢
(p 0.05). fFAIT-5 Fofgh & (37h) 2 FolslA] & & gE g7] wiel 74 AP 7] AolE dobi] {3
(47H) Ztoll = oﬁlx—ifii ol e vkl Wi ajo] = AEEA] Me, 75 H 2@l 7] #Eo] g 7Hr
23ttt (p = 0.719). 5 67 LA o] WA Walo] P71 Z
Hle ATelA 1709k BaollM 1, Ctelld 370, DaollA HuzEdA
17H ExolA 371, FZoAM 1H7F d2E o], H2AR e
20l ol 9oy EAA SoAe 9t 1. Brovyning WD, Bracket.t WW, Gilpatrick RO‘. Re.tention
of microfilled and hybrid resin-based composite in non-
(SBMP 270, BC Plus 471, Adper Prompt 47N, p carious Class b lesions: a double-blind, randomized
0.05). PF7IR & $A| 7S 2ot T 37, fA T clinical trial. Oper Dent 24:26-30, 1999.
& nojap e 2ol TA Aol WA wag B PO T e Dent 23:105 207, 1994
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EAH| 2 ofS 8 40| Afolof ufE 57 SEHE TEo| MEE LT

2 AT BAL B3RS o] &3 v AR R 57 WA 5 sloA], 37 e JAAE, fAITE Fo
Sk x|oke} Fofala] ok X|ofel] A8l E wje] AR &5 Ato] & vHlmsly] Yot}

% 150709 AotE Z+zh 25704 6709 #o2 UFAth AT Scotchbond Multi-Purpose (SBMP, 3M ESPE,
St. Paul, MN, USA, 4A1th H#A) & AHStaL f21 78 FefshA] &+, Bi: SBMPE A6t A1 75 7. C
7 BC Plus (Vericom Co., Anyang, Gyeonggido, Korea, 5t H&A])E Agala A 75 Foldia] &2
T BC PlusE AHEStL FA1#5 o] EZ: Adper Prompt (3M ESPE, Seefeld, Germany, 64Ith 3 2H4)) S Al
St FAITE sk &5, F: Adper PromptE AMHEslal fAF8 Fol. BE Aol= 5% Denfil
(Vericom Co., Anyang, Gyeonggido, Korea)< °l-&3te] sttt & 259, 5 671€ Fo| modified
USPHS (United States Public Health Service) criteria®ll e} 555 J34o0 2
AE ZGatd o, o FA] HRE o] &ate] EAlSH § FARARAN A & o] §5te] o] & AT

670E & ## 43} alpha rating®] 7} 2t Adwoitt B = AT Ao RS
ojgkgt zfol= glla, 71AAQ] fAFE Foleh 3 FoistA] ¥ & el fo@ntet Aol= gl (p )
0.05). 28 671€e] & 7]7He dubd o 2 Vdis] & YRl R &7 wifol, 2t AT 1k Afo] & Yofr
7] YlalM = 5 o] 2@ 7]zt FEo] s qHT

F20{: 5 S, HAA, FAF, AEA AdATE, USPHS criteria
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