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EFFECTS OF CONDENSATION TECHNIQUES AND CANAL SIZES ON THE MICROLEAKAGE OF
ORTHOGRADE MTA APICAL PLUG IN SIMULATED CANALS

Deuk-Lim Nam, Jeong-Kil Park, Bock Hur, Hyeon-Cheol Kim*

Department of Conservative Dentistry,

chool of Dentistry, Pusan National University, Busan, Korea

The purpose of this study was to compare the dye leakage of MTA (mineral trioxide aggregate) apical
plug produced by two orthograde placement techniques (hand condensation technique and ultrasonically

assisted hand condensation technique).

To simulate straight canal, 60 transparent acrylic blocks with straight canal were fabricated. These
transparent acrylic blocks were divided into 2 groups (Group C; hand condensation technique (HC) and
Group U ultrasonically assisted hand condensation technique (UAHC)) of 30 blocks with each MTA appli-
cation method. Each group was divided into 2 subgroups (n = 15) with different canal size of #70 (sub-
group C70 and subgroup U70) and #120 (subgroup C120 and subgroup U120). After apical plug was cre-
ated, a wet paper point was placed over the MTA plug and specimen was kept in a humid condition at
room temperature to allow MTA to set. After 24 hours, remaining canal space was backfilled using Obtura
II. All specimens were transferred to floral form socked by 0.2% rhodamine B solution and stored in 100%
humidity at room temperature. After 48 hours, resin block specimens were washed and scanned using a
scanner. The maximum length of microleakage was measured from the scanned images of four surfaces of

each resin block using Photoshop 6.0.

Statistical analysis was performed with Mann-Whitney U test. Group U of UAHC had significantly lower

leakage than Group C of HC in #70-size canal (subgroup U70) (p € 0.05).
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E A2 9] sheAel SUtEE 5 o ©He] 214y
Ak olgjet @S SES17] $lete], mineral triox-

[€]
ide aggregate (MTA)E A}83F €3] S &3t :Lﬂl%]
ol A Aoz o] Al A=k
MTAS] 445 tricalcium silicate, tricalcium alumi-
nate, tricalcium oxide, silicate oxideo! T, MTAE &
st & 3l pH 12.59] colloidal gel& &gt A2k 7
ghelo] oF 3-4A17F & Tkt FRAE o] FA ",
MTAw AAAFA ] 3 o] 9]
ol FoAR|u] WY BRI S 73 At A 27
o] 238t ﬁ&ﬂMp QWM 22 A= F347)

et MTAE 4
echmque sensmlw
a __’LE}—J«O] oﬂg%

FHO Ag

_llm -

=18

g, Aminoshariae 'V
0.7mm¢e] WAS 714 22 24 23l hand conden-
sation technique (HC)ol %33 EZ hand condensa-
tion technique (UAHC)EW T& A HETh B
a9l WHH) Yeungs " & #4531 7H A4 233t
gh 2 Bl Aol A] UAHC7} HCE} 718k MTA
e 95 7 A%t 2a st & Lawley €7 ¢

A7 E 1.24mm 27|12 2EEE 4 e A &7
o MTA 24 vl UAHC= FAT A% HOYlem
Ghigch] &

- H
MTA plug®] BAFES SA]0] o
@ 2% gsich of 97el 53
23k A7)0 4 HOSH UAHCS 712
‘?ﬂr% MTA apical plug®] FMd F&S
ot

rlo

BF Zatef F7i9) =X HH0] orthograde MTA apical plug®] OIMIFE0] Djx|= Y&t

1. ot32el A7 2x 22 2=k ME
o228 @7 B ¥ 22 (1x1x20m) S W57 4

il putty oag e I 7k E <8 1_]';7] Héﬁ
12mm (n=30)% 0.7mm (n=30) #5719 A4 stain-
less steel (3S) wireE ¥t (Figure 1). Putty FE°l
ofzg el #4 (A-240: Rohm and Hass, Philadel-
phia, PA, USA)& 73 71327} A7IA] %% 24417
ok A 1AM ASAF L, diRle] st F Egow
FE SS wired AAste] Bx S@E P800 oAb
¢l sandpaper9t aluminum oxide powderg A3t 60
el EHah gzl Be 28 el

=2 A

2.4

U?&

T

6O7H ] %T&O 7t 3074 % LE (Group C and
A7) wet 7
7kA1¢) ”64? (n 15)05’: RS Hﬂt} HE AT
#70 23& 714 5 AT (Group C70 and UT0) 2}
#120 2719 232 17 oE F AFE (Group €120
and U120)°12ict (Figure 2). Group C8 2% &3&
THRE F7] RS ARE (HC)3k] ProRoot MTA
(Tulsa Dentsply, Tulsa, Okla, USA) & apical plugs
#4891 Group Ue 2235 B2 4§38l 475 &
A (UAHC) 81

3. Apical plugging 2+

Group ColXE ProRoot MTAE HCHWWH o2 F43819)
o Zh A X 23] i A S Ada) e =
of A floral formel 32ttt A=A AAHE MTASE &
el #4 lentulo spiral (Paste carrier: MANI,
Utaunomlya Tochigi, Japan)& AH&8Fo] kel 2 &gk
% SS plugger (Obtura S-Kondenser: Obtura Crop.,
Fenton, MO, USA)Z A5k 4mme| apical plugE
29319

Group UOJWL UAHCH & A3t MTA apical
plugs FA8FAT Yeung "ol 2lah Algkd o] w
2}, 43 SS plugger & AHE3td dmme] apical plug
E g3 T pluggerst MTAZF A &3 A& Al sl A
Spartan ultrasonic unit (Obtura Crop., Fenton, MO,
USA)Y #HA ZAEE 223 9 (CPR-2E, Tulsa
Dentsply, Tulsa, Okla, USA) & pluggerell 4 &sto] 1
%7 7V A 4519 tHFigure 3).
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Apical plugg W Fol|, 2L paper pointE MTA
plug ol ZHF1 MTAZ} A8d 5 £&3 3748 &
Aet7] el BEE B gho) Wi Ao Hssin), 24
AlZF 7334 & Obtura 11 (Obtura Corp., Fenton, MO,
USA)E AH&-stod gutta-percha (Obtura: Obtura spar-
tan, Fenton, MO, USA)E ¥ &% 52 backfill-
ingskitt.

4. o|MFE A"

BEE NS 0.2% rhodamine B &9 241 floral
forme 2 &713 100% Fxo AL Basct 484
7t 3o mE= BellA] 3085 A B A1HE A
T = 2400dpiel 2714 (Scanjet: C8510A,
Hewlett-Packard, Houston, TX, USA) & ARgslo] A

ZW3tA T}, Photoshop 6.0 (Adobe, San Jose, CA. USA)

Figure 1. Putty mold was made for 1 X 1 X 2 ¢m block and
a straight round stainless steel wire of 1.2 mm was

inserted in it.

Putty mold
[ 0.7 mm wire insertion 1.2 mm wire insertion

v b

Acryhc resin pouring

_Acrylic block: 0.7 mm canal size | Acrylic block; 1.2 mm canal size |

i | | i

Figure 2. Preparation of acrylic resin block and design of

experimental groups according to the canal size and

condensation technique.
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F S EEE 71Fo2 24 (pixel) sl

t} (Figure 4).

5. EAl 24

7h 2 A7)l wE subgroupsdl %Al apical plug
A " ko] vl r & Aoy} dEA SPSS 12.0 soft-
ware (SPSS, Chicago, IL, USA).E AF&3le] Mann-

Whitney U testZ A&ttt #9942 p ( 0.0522 &
ek

7 B 23] A EE-S Figure 500 ‘/}E]r
A7V T el W rlAl & A=

Figure 3. Ultrasonically
assisted hand conden-
sation technique of the
MTA in the acrylic resin
block. The stainless
steel plugger was
activated indirectly by
ultrasonic tip.

Figure 4. Example of dye penetration from group CIZO

Line indicates the maximum length of dye penetration.

c70 u70 ¢120 U120

Figure 5. Representative samples of scanned resin blocks.
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P &ee] el Apol)
12 2= 289 4% UAHC

#120 Z719] AEioE 0
:L = g
AL Ao et (Mann-

ARAT, 2709 A2 =2
7 HColl vlgj mlAl+
Whitney U test, p<0.

N

Z9]
05).
Table 1. Comparison of microleakage (mm) between
two application methods

Subgroup N Mean (S.D.) p-value
C70 15 0.78 (0.58) 0.037*
u70 15 0.12 (0.19)
120 15 0.33 (0.29) 0161
U120 15 0.31 (0.34)

* Mann-Whitney U test showed significant difference
between two subgroups (p ¢ 0.05).
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X el 37[9t £ WHo| orthograde MTA apical plug®l o|Al+&0f ojxl= 4&

o] 479 BAL MZ U % o] 2# =7](4#70, #120 £ 7k @17 2ol MTA (mineral trioxide aggregate) & Al
2O F 7R R ET FAHO), 289 B2 #2173 (UAHC) 27 A9 F38ka MTA apical plug®) =14
FE5 Wrlete Aol

AN 28 S 7R, #4703 #1209 RS9 2715 Zhe A7 28S 247 30708 sk o] AlEES MTAY
A& el wel 2t 75 2709 olFe® thgH o] EF8IY (n=15): C70: HC + T 271 #70, C120: HC +
A 271 #120, UT0: UAHC + X% 27] £70, U120: UAHC + X3¢ =7] #120. MTA $3& ¢23 5o 24
AZE e ALoX 100% ST SR8l AstAZi), 2de] Ars dadzt 24 A A= (Obtura [ )< o] &3k 2484

ok 48417 Bl 100% 55 FA18ke] A &)X 0.2% rhodamine B £8& o] &8 v)A)+2 48-& 353t
o]
(e}

| A2 #709] A2 2715 e F Alelel M UAHCZE HCA Bl&) nlAlF2o] 22 Aoz Uelthp
| 97 28t M= 239 AES Sk Ak MTA apical plug 84 o], B3] $& Z@dA o] &8 J —043
AL HE
QE]: MTA, apical plug, A8 4, 717 4, 253
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