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ABSTRACT

APICAL MICROLEAKAGE OF MTA WITH 4-META/MMA & TBB RESIN
AS A ROOT-END FILLING MATERIAL

Jin-Cheol Kim, Mi-Ri Kim, Hyun-Jung Ko , Won-Kyung Yang *
Department of Conservative Dentistry, Ulsan University, Asan Medical Center

We evaluated in vitro microleakage of Mineral Trioxide Aggregate (MTA) powder with 4-methacry-
loxyethyl trimellitate anhydride (4-META) / methyl methacrylate (MMA) & tri-n-butylborane (TBB) resin
as a retrograde filling material by using methylene blue dye method.

Fifty-two single rooted, extracted teeth were instrumented and obturated with gutta percha and AH plus
sealer. The apical 3mm of each root was resected and 3mm deep ultrasonic root end preparation was done.
External surface of roots was coated with nail varnish. Prepared teeth were randomly divided into five
groups: Negative control: completely covered with nail varnish: Positive control: coated with nail varnish
except for apical foramen: Group 1 (retrofilled with Portland cement); Group 2 (retrofilled with MTA);
Group 3 (retrofilled with MTA powder mixed with 4-META/MMA & TBB resin). Immediately after com-
pletion of root-end filling, all specimens were submerged in methylene blue dye for 72 hours in 37 C incuba-
tor. The roots were longitudinally sectioned and measured for extent of dye penetration by three different
examiners under microscope (X10). The results were statistically analyzed using one way ANOVA and
Turkey s HSD test. No leakage was evident in negative control and complete leakage in positive control
group. Group 3 showed significantly less leakage than group 1 and 2 (p € 0.01). There was no significant
difference between group 1 and 2 (p ) 0.01).

It was concluded that MTA powder with 4-META/MMA & TBB resin was excellent in reducing initial
apical microleakage. (J Kor Acad Cons Dent 34(4):371-376, 2009)
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Table 1. Experimental design of each groups
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Group n Root-end filling material Mixing vehicle

1 12 Portland Cement Sterile distilled water

2 12 ProRoot MTA Sterile distilled water

3 12 ProRoot MTA 4-META/MMA & TBB resin
Control (+) 8 No root end filling
Control (-) 8 No root end filling, nail varnish coating to root apex
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Figure 1. Results of dye penetration measurement
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Table 2. Results of dye penetration measurement

Mean = SD  Minimum Maximum
Group n
(mm) Leakage (mm) Leakage (mm)
1 12 4.0 £ 0.99 3 0.3
2 12 3.7 £ 0.68 2.7 5
3 12 23+1.2F 1.2 5

* means statically significant difference

MTA+4-META/MMA & TBB resin

Figure 2. Buccolingual sectional view of each group with methylene blue dye penetration.

373



LHBHIX| BHEZES}S| ] Vol 34, No. 4, 2009

ATF?. 3 Ak Alte] dEET Sl = 73] 30% o]
o2 AP As 2249 ofelgo ojA e e vt
7} glo] Helnt,

o] AT 4-META/MMA & TBB #@4-S MTA ¢
sasto] Alg3taAt 3 21 w2 IS 2 g5
o] E3ro 2 ATt @33} 27] nAFEY FAE 7Y
3l7] wjEeldth. Ad A%z & o) MTA-HR &3 A
FolM MTAY ZEHE AWERT BA2 02 §o3817
AL HATES BT oWl =1 LA = ot
A K AFoA SgE o] &3 Az At A

1% A==, MTA B8] v &ttt (unpublished
data). wWebA 22T $EA] 7 A3} A7 2t MTAZ
A T 24 e vz FJEFoEA T e
Z7] vlHFEo] MAE 7ol & AL Z Bl

MTASt S5 A 2 SHHA ¢a oA =
gro] 3lo] eobgd A&3s] o Mol & F shuE
Ao} gtbd MTASH 4-META/MMA & TBB #17
T Ase EF AT F2Adol o EAA YL, <% 1
TRE = 2ol ZoEUA & SH ] 9 H&
3 FF3]o ol ezt HAth of2lgt el = A
7 27te] Heojdo] MTA Kt} $-53 Z o= Hox|gh &
g
=

i 10, rll

Moo

QLA o

Al F7FAQ1 @A} ke o] AlZHA 0 2y £4] 9] Bt
Aol A o st & = glolth
ol Afolx SHE LU= AJHES MTA] 1A
% =+ Bortoluzzi™ 59 2006 A< FARHE,
2o O AFEd vle] HlwA & o 2 o]
A3 Wi Atolof] 7IRlshe A og AZtETt il
A AEE EF F 24412 71Tt} rlArE A
, ole A Bt ZskE 3 s A eto] X2t
Fal71ell 23 Alzte|th, o] Afolx =
Aot AR Hptenz ebde] 7

to 4
>
Yy
o of
=
fr
fin}
(o]

olx
N

H

% uz
A 7 ol 9 = U oz Holy,
. ARSI E ARdM o 2

1o o
ofjr I

K
é;jl‘lr i
o 2
lo
fru

[
o
N
>
o2
Frtt
-y
1z
%
2,
ot
b

lo
=
n)
ru
—r
i
o
3
;9‘

ope (o 48 XL O Mo NoopE g Qo 2 dr
s oy
o,
e
=
bt
lo,
™~
on,
ot
—>~11
)
=
o
o,
i)
=)
ol
2
O,
o,
'
>

, MTA$+ 4-META/MMA &
ot AN TEUE AWE
U MTA® Hlg] @& 7] vAlFEs Bo, |20 53
= g
MTAS] £, s34 44, A A3, 24 vh8-<] Ws)
ol Ao B2 At Ee¥ Ao R Bl

fo
_\'1_1,
N
o
¥
o
poc)
(o A
fu
>,
Al
s
)
=S
vy
23
1o,
(N r§01'
o
(o

374

o

R4

AFES B, 34 27] 229 B4 g3}

=

10.

11.

12.

13.

14.

15.

16.

MTAS} 4-META/MMA & TBBHA &3 A&
O

V.28 B

2
AZAA] FTEAS AlFlEL MTAC H]3)

A=

ikal

ra

k=t

.Ingle JI, Beveridge EE, Glick DH, Weichman JA.
Endodontic success and failure: the Washington study.
In Ingle JI, Barkland LK, eds. Endodontics.4rd ed.
Baltimore: Williams and Wilkins:21-45,1994.

. Rud J, Andreasen JO, Jensen MJE. A multivariate
analysis of the influence of various factors upon heal-
ing after endodontic surgery. Int J Oral Surg 1:1258-
71,1972,

. Torabinejad M, Hong CU, Pitt Ford TR, Kettering JD.
Cytotoxicity of four root end filling materials. J Endod
21:489-92,1995.

. Harty FJ, Parkins BJ, Wengraf AM. The success rate
of apicoectomy. A retrospective study of 1016 cases. Br
Dent J 129:407-13,1970.

. Torabinejad M, Watson TF, Pitt Ford TR. Sealing abil-
ity of a mineral trioxide aggregate when used as a root
end filling material. J Endod 19:591-5,1993.

. Lee SJ, Monsef M, Torabinejad M. Sealing ability of a
mineral trioxide aggregate for repair of lateral root per-
forations. J Endod 19:541-4,1993.

. Holland R et al. Mineral trioxide aggregate repair of
lateral root perforations. J Endod 27:281-4,2001.

. Pitt Ford TR, Torabinejad M, McKendry DJ, Hong CU,
Kariyawasam SP. Use of mineral trioxide aggregate for
repair of furcal perforations. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 79:756-63,1995.

. Torabinejad M, Hong CU, Lee SJ, Monsef M, Pitt Ford

TR. Investigation of mineral trioxide aggregate for

root-end filling in dogs. J Endod 21:603-8,1995.

Pitt Ford TR, Torabinejad M, Abedi HR, Bakland LK,

Kariyawasam SP. Using mineral trioxide aggregate as

a pulp-capping material. J Am Dent Assoc 127:1491-

4,1996.

Faraco IM Jr, Holland R. Response of the pulp of the

dogs to capping with mineral trioxide aggregate or a

calcium hydroxide cement. Dent Traumatol 17:163-

6,2001.

Shabahang S, Torabinejad M.Treatment of teeth with

open apices using mineral trioxide aggregate. Pract

Periodontics Aesthet Dent 12:315-20,2000.

Keiser K, Johnson CC, Tipton DA, Cytotoxicity of min-

eral trioxide aggregate using human periodontal liga-

ment fibroblasts. J Endod 26:288-91,2000.

Koh ET, McDonald F, Pit Ford TR, Torabinejad M.

Cellular response to mineral trioxide aggregate. J

Endod:24:543-7,1998.

Torabinejad M, Hong CU, McDonald F, Pit Ford TR.

Physical and chemical properties of a new root-end fill-

ing material. J Endod 21:349-53,1995.

Ber BS, Hatton JF, Stewart GP. Chemical modification

of proroot mta to improve handling characteristics and



17.

18.

19.

20.

21

22.

23

24.

25.

26.

decrease setting time. J Endod 33:1231-4,2007.
Olmez A, Oztas N, Basak F, Sabuncuoglu B. A
histopathologic study of direct pulp-capping with adhe-
sive resins. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 86:98-103,1998.

Rud J, Munksgaard EC, Andreasen JO, Rud V,
Asmussen E. Retrograde root filling with composite
and a dentin-bonding agent. 1. Endod Dent Traumatol
7:118-25,1991.

Rud J, Munksgaard EC, Andreasen JO, Rud V.
Retrograde root filling with composite and a dentin-
bonding agent. 2. Endod Dent Traumatol 7:126-
31,1991.

Miles DA, Anderson RW, Pashley DH. Evaluation of
the bond strength of dentin bonding agents used to
seal resected root apices. J Endod 20:538-41,1994.

. Fernandes AM, Silva GA, Lopes N Jr, Napimoga MH,

Benatti BB, Alves JB. Direct capping of human pulps
with a dentin bonding system and calcium hydroxide:
an immunohistochemical analysis. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod 105:385-90,2008.

Tanaka Y, Sugaya T, Tanaka S, Kawanami M. Long-
term durability of root-end sealing with 4-
META/MMA-TBB resin. Dent Mater J 23:453-6,2004.

.Hayashi M, Kinomoto Y, Takeshige F, Ebisu S.

Prognosis of intentional replantation of vertically frac-
tured roots reconstructed with dentin-bonded resin. J
Endod 30:145-8,2004.

Kitamura C, Ogawa Y, Morotomi T, Terashita M.
Differential induction of apoptosis by capping agents
during pulp wound healing. J Endod 29:41-3,2003.
Tanaka Y, Sugaya T, Kawanami M. Durability of
adhesion between 4-META/MMA-TBB resin and
cementum. Dent Mater J 23:265-70,2004.

Kogan P, He J, Glickman GN, Watanabe I. The effects
of various additives on setting properties of MTA. J

28.

29.

30.

31.

32.

33.

34.

MTAS} 4-META/MMA & TBBE|ZI Z&F 22| XL OjM=E0) 2i5H o7

Endod 32:569-72,2006.

. Bortoluzzi AE, Broon NJ, Duarte MAH, de Oliveira

Demarchi AC, Bramante CM. The use of a setting
accelerator and its effect on pH and calcium ion release
of mineral trioxide aggregate and white Portland
cement. J Endod 32:1194-7,2006.

Naqgvi AA, Nagadi MM, Al-Amoudi OS. Prompt gamma
analysis of chlorine in concrete for corrosion study.
Appl Radiat Isot 64:283-9,2006.

Bortoluzzi EA, Broon NJ, Bramante CM, Felippe WT,
Tanomaru Filho M, Esberard RM. The influence of cal-
cium chloride on the setting time, solubility, disinte-
gration, and pH of mineral trioxide aggregate and
white Portland cement with a radiopacifier. J Endod
35:550-4,2009.

Wiltbank KB, Schwartz SA, Schindler WG. Effect of
selected accelerants on the physical properties of min-
eral trioxide aggregate and Portland cement. J Endod
33:1235-8,2007.

Bortoluzzi EA, Broon NJ, Bramante CM, Garcia RB,
de Moraes IG, Bernardineli N. Sealing ability of MTA
and radiopaque Portland cement with or without calci-
um chloride for root-end filling. J Endod. 32:897-
900,2006.

Andelin WE, Browning DF, Hsu GHR, Roland DD,
Torabinejad M. Microleakage of resected MTA. J
Endod 28:573-4,2002.

Torabinejad M, Wilder Smith P, Kettering JD, Pitt
Ford TR. Comparative investigation of marginal adap-
tation of mineral trioxide aggregate and other common-
ly used root end filling materials. J Endod 21:295-
9,1995.

Islam I, Chng HK, Yap AU. Comparison of the root-
end sealing ability of MTA and Portland cement. Aust
Endod J 31:59-62,2005.

375



LHBHIX| BHEZES}S| ] Vol 34, No. 4, 2009

376

H
Ao
B
Jh

o] A& Mineral Trioxide Aggregate (MTA)$} 4-methacryloxyethyl trimellitate anhydride (4-META)
/ methyl methacrylate (MMA) & tri-n-butylborane (TBB) #71S& & ate] X2 dFH A5 2 AHE319 S o)
o] HAlFES MTA, ZEHE AJHES} v wagi o),

WX E AR 2|ofe] 2P F %24 2k A9 954 S FAEAT. MTA, Portland cement, MTA
9} 4-META/MMA & TBBEIA S &3 247te] A2 2 wS 9543 & methylene blue dyedl] 72417+ E<t

AAs] AE7 AR dol & 10HH &4 st SH st

MTAS}H 4-META/MMA & TBB @17 £3 4 FellME TEH= AlﬂﬂE»} MTA FATEY BAH 2 Fo3)
A A A 2 Bglon, FEAE AlMESL MTA 47 vl F2 Y=e $AH R 2|7} g3t

o] A3lo] A& Ko} MTAS 4-META/MMA & TBBHIZ £8 Ag& X9 9344 TEAE A EY MTA
of vl @e 27] v FES B, X2 B St e A o2 AR H

FQELho]: 229 nA 3 MTA, 4-META/MMA & TBB #7l, 2% d24 A8

£





