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Table 1. Number of experimental teeth with filling materials.
Cavities (teeth) Manuf
Filling Materials Symbol Group A Group B anuiacturer
*
Zinc-Oxide Eugenol cement ZOE 12 12 Moyco inc.
Estilux® posterior Esti. 12 12 Kulzer inc.
Heliomolar® radiopaque Helio. 12 12 Vivadent inc.
P - 30® P - 30 12 12 3M
Lk ® ®
Scotchbond™ + P — 30 Scot, +P-30 12 12 3M

* Control group
**Direct contact between Scotchbond® and dentin

ACID
ETCHING

Fig. 1. Diagram of the two-step restorative
technique used 1o allow direct contact be-
tween the composite resins and the dentin
and still apply acid etching limited to enamel
walls of the cavity preparation. The dentin
part of the cavity was first restared. After

the matenal was set, acid etching was carried
out. Then the remaining part of the cavity
was filled with the same material,

ohE AedulAle el ska Hﬂlwm
ok #6557 bur & W XA R} 5 HQ}%E
A3 Fae gEde asor, Jopde A
o g AASAAM Caries Meter ® o] o3t
M7 FA7E ATl B 2-26KQ (37 4
olRAAEFA 1 0.4~0.5m), —glm BIEL
50~ 55KQ (BT Hold&574 1 0.8~10.9
m)ol HES P4 s} Aok SEY A FolE A
PG5 AYetn 2 BT S8 A
S 7] 5Tl ARE Figl. o) 2o] Sl
ol st
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CSAF 3Y, 1F, 2%, 4F, 95, 1359

747t AYEES HYNA Aole} oTe Baja

o 10% formalin @Ml 253 2HA7) o}

+ 5% Ao s @33lT paraffin 2 Tun
slgich, WHEES 9F due 45d ATE
Ak g5 oz Xopds BakolAM 4-6um
FRo= dda 2A 9 Mate BREy) 95
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Table 2. Pulp response to Z.0.E. in group A and B.

A 4=

e Noarly normal ;2%
Q

® Vascular change ; 4 <]

Z A AAHL =

Az 4rAd

xoh =9e

27 gee g

AL #AFINYn 1 @4,_ Table 2,
o] & T AATh FAAM B
Ae Thest 2ol B ANY S
e 270 W “+rr g

22448 Ao

m'o

Duration 3 days 1 Wk

2 Wks

4 Wks

13 Wks

Group

Pathologic Change A B A

A B

A B

A B

Nearly normal + +
Vascular change +
Vascular extravasation

Pathologic alteration of
odontoblastic layer

Infiltration of acute
inflammatory cell

Abscess cavity

Resorption of predentin
and dentin

Infiltration of chronic
inflammatory cell

Formation of granulation
tissue

Fibrosis

Formation of reparative
dentin +

Suggestive of infection

Group A : Remaining dentin thickness of 0.4 ~ 0.5mm

Group B: Remaining dentin thickness of 0.8 ~ 0.9mm
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Table 3. Pulp response to Estilux

® posterior in group A and B.

3 days 1 Wk

Pathologic Change

Nearly normal +
Vascular change + + +
Vascular extravasation

Pathologic alteration of
odontoblastic layer

Infiltration of acute
inflammatory cell

Abscess cavity

Resorption of predentin
and dentin

Infiltration of chronic
inflammatory cell

Formation of granulation
tissue

Fibrosis

Formation of reparative
dentin

Suggestive of infection

2 Wks 4 Wks 9 Wks 13 Wks
A B| A B A B A B
+ +
+ o+ o+ o+ +| +
+ + +
+ +
+ ++
+
+
+ + +
+
+ + +
+

eVascular extravasation ;@3 o=
Y77t ol2E AL

e Pathologic alteration of odonto-
blastic layer ; ZAot E oA ZAtola
o] ot 4, R ES UlE "l
4, NPT AFTo] el

inf lammat-~

A,
e Infiltration of acute
ory cell ; A5l F4IFHAXN ARE &
A.

® Abscess cavity ; 23 FEuUo REHo|
o g 2719 e AAAY A

® Resorption of predentin and den-

tin; Ao @ £4oz

o F4HE A5

Agordt Aol

e Infiltration of chronic inflamm-
atory cell ; PEHZA ] A EL Hol=
3.

'Formation of granulation tissue; <

F g E FAgolA dehuhs 2A08 B A

G:MW FSAE wjokd Hax AHEBe
A 223 ARz £ESS AN 5 Q)
A5

® Fibrosis ; Ay Hdfolixe) 287 3
7l Jdelute a3t 47
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Table 4 . Pulp response to Heliomolar

® radioque in group A and B.

Duration

3 days I Wk

2 Wks 4 Wks 9 Wks 13 Wks

Group N B A

Pathologic Change

A B A B[ A B|A B

Nearly normal
Vascular change + + +
Vascular extravasation +

Pathologic alteration of
odontoblastic layer

Infiltration of acute
inflammatory cell

Abscess cavity

Resorption of predentin
and dentin

Infiltration of chronic
inflammatory cell

Formation of granulation
tissue

Fibrosis

Formation of reparative
dentin

Suggestive of infection

e Formation of reparative dentin ;
ASol g g Ao} wolrjHo s Huge) 2§
2 A& ofnlsht 45 s 2 7 Abe] H
< HE A= U5

Suggestive of infection ; g
3 i

2 FAMATe ool wAH

it
Sl

B Ao A Ao d2we e XA AAE
F-olol nlz o ?1—6&401 YERG Aol thepo
21@. A= Mo A dEurge] Aty
AL o - ZEU, Ay oz Aso B
%:—Eq Ae] whgol AsHA vrepdo)

1. Z.0.E. 2 34 s}%9&743$ (Table 2)°

BaolAe xlgre] Eado] 53] Au| st i/]

ii

RE A9 Fgol Fhke A5 WS HAe
Y wsk] AZNE Z7ldl: Wavsing
Bgot Alzte] AR Gl 4 FEdE Ao
FHEF 27 (Fig.4)g, 9 53l $58
g BT, 1350 E HAYSe &

A fobzze) 2R Bel A5 gy

B A3 X fEe 73_% #2E YAk

2. Estilux 2 3 &S24 % (Table3);
AR 27dE WBel AFHDE nole Yy

o Whg- Holtrt Ajzte] AxEel e g=

Bh-o] AstHEYA 13 Fe ozl e 4F3 A

B AW 2 Yo EFFS Rola A

(Fig.7).

3. Heliomolar & £A59g 2<% (Table 4);
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Table 5. Pulp response to P-30 ® in group A and B.

Duration 3 days 1 Wk 2 Wks 4 Wks 9 Wks 13 Wks
Group
Pathologic Change A B A B A B A B A B A B
Nearly normal + + + +
Vascular change + + + + + +
Vascular extravasation + +
Pathologic alteration of + +
odontoblastic layer
Infiltration of acute
inflammatory cell + + *
Abscess cavity
Resorption of predentin
and dentin
Infiltration of chronic + + +
inflammatory cell
Formation of granulation ,
tissue i i
Fibrosis + + +
Formation of reparative + + + + + + +
dentin
Suggestive of infection
ATl Azke] Aol W2 o Fukgo] thE o] kg% wlwshy diH 2 Avte]l Btel H&q
22 Azl waie] AsiA) JEUA eksro, Agagol Aab vehath BeolMe 24 %
Azl goll w2 2Fubgo] Aol & Fuio] AR &
4. P- 30208 4 32l& A5 (T ;
R ; oiﬂ 0]'6;:4.&] ;}—r (y_ak;le 5); . T 9z, wdeba] Zt SR A gl o wkge] A
i 1= S = g9Hs £ efal, - =
] FA Y =A) iJ;C,O] HHA] 4 F0) L1 1:‘: dTaAE Aolg AA L £ A,
E H oA =& H Folle A o
e dele 9E 3UT [ Fagold 4 2o WeE Haln
Z27A48 BYgn (Fig.12) 9Fd+ Af47e
2 Z.0.E°en Heliomolar® P-30
YER T
79 A WHSE, Estiluxe olrnth 2
5. Scotchbond+P-3022 & 3ge A% A 8E B33 J¥la Scotchbond+P-
(Table 6) 300] 7FgA S e RYTh 45 o] %e] A4
AToA 2719rS (3¢, g Blas| B R £ whEg Bolale H-

9 15 )& 713 A%
& By, Sc Lchbond+P 30e 2
& ;

JE}( Flg
BN AT

o, 7p kg
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2 HBAZAL Estiluxel gl
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-270—



Table 6. Pulp response to Scotchbond®+ P-30® in group A and B.

Duration |  34ays | 1Wks | 2Wks | 4Wks | 9Wks | 13Wks
Group
Pathologic Change A B oA B A B A B A B, A B
Nearly normal
Vascular change + + + + + +
Vascular extravasation + + +
Pathologic alteration of + + ¥
odontoblastic layer
Infiltration of acute + + + o+ +
inflammatory cell
Abscess cavity
Resorption of predentin
and denin
Infiltration of chronic
inflammatory cell * * + + + + +
Fprmauon of granulation + + + N
tissue
Fibrosis + +
Formation of reparative + +
dentin +
Suggestive of infection
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ABSTRACT

A study on the pulp response
of posterior composite resins in relation to
the thickness of remaining dentin,

Sang Hun Ahn, D.D.S., M.S.D.
Department of Dentistry, Graduate School, Yonsei University.
(Directed by Chung Stuck Lee, D.D.S., Ph.D.)

The pulp response of posterior composite resins in relation to the thickness of remaining dentin was
studied with 120 teeth from 6 dogs. Class V. cavities were prepared on the cervical area of facial sur-
faces. The thickness of remaining dentin was controlled with Caries Meter®. The cavities of group A
were prepared to show the electrical impedance of 22-26KS2(thickness of remaining dentin:0.4-0.5mm).
The cavities of group B, 50-55KS(thickness of remaining dentin: 0.8-0.9mm). Zinc - Oxide Eugenol
cement, Estilux® posterior, Heliomolar® radiopaque, P-30® and Scotchbond®+p-30® were filled in
.each cavity. After 3days, 1 week, 2 weeks, 4 weeks, 9 weeks and 13 weeks, the teeth and pulp tissue
were processed routinely and stained with Hematoxylin and Eosin. Pathological tissue changes were
observed with light microscope.

The following results were obtained.

1. The pulp response of group A cavties was severer than that of group B cavities.

2. In the pulp of group A cavities which were filled with Zinc-Oxide Eugenol Cement, only vascular
changes were observed after 3 days and 1 week, severe acute inflammation after 4 weeks, moderate
acute inflammation after 9 weeks, and chronic inflammation and formation of granulation tissue
after 13 weeks.

3. In the pulp of group A cavities which were filled with Estilux® posterior, only vascular changes
were observed after 3 days and 1week, But the inflammatory response has became much severer
with the elapsed experimental period.

4. In the pulp of group A cavities which were filled with Heliomolar®

radiopaque, the inflammatory
response with the elapsed experimental period was not severer than that of the pulp of group A
cavities which were filled with other materials,

5. In the group B cavities, the difference of pulp response by filling materials was not recognizable.

®

In the group A cavities, the pulp response of Estilux™— posterior was severest and in order P-30®,

Heliomolar® radiopaque was slighter,
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