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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, School 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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I. o7 X2 o ke
1. ol322 elm 2z 2p gefel Mz

ol2dd A BE 2@ &2 (1X1X2em)& HE7] 4
d putty 95 Ve I LR 2HE TE7] 4
1.2mm (n=30)% 0 (n=30) #719 A4 stain-
less steel (SS) wireE 2ATH (Figure 1). Putty &l
ofa¥g # 7 (A-240; Rohm and Hass, Philadel-
phia, PA, USA)S £3 7|37} A71A] ¥=5 2447Hs
ot JF Z1ANA AA AT d7le] Aghd & Egtog
HE SS wireE AAS B2 23S FAAT ©AHF
9l sandpaper$t aluminum oxide powderE AH&-3to] 60
e Fe gzl 25 23 e

2.4

ook

[N

% 60719 %<& 24 3008 F & (Group C and
Group U)2.& W3 o] 2t dgg 23 7] uhet 7
79 AYTE (n=15)Co2 B/, FF ddre
#70 2#s 7 F A8 (Group C70 and U70) 2}
#120 3719 2#E 7R b F A7 (Group C120
and U120)°I9t} (Figure 2). Group C9] 2% %2
SRS F717HE A (HC)skel ProRoot MTA
(Tulsa Dentsply, Tulsa, Okla, USA) & apical plugE
GA8IH L Group Ue 2595 BZ 44319 7|7 %
A (UAHC) s8It

3. Apical plugging 23

Group ClA & ProRoot MTAE HCHWH o2 FH31%
o A S A2 249 & S Ad] HE =
o A4l floral formell 23t Al ZAF AA 2 MTAE &
3ta #4 lentulo spiral (Paste carrier; MANI,
Utsunomiya, Tochigi, Japan)< AH&-3te] 3ol 283
% SS plugger (Obtura S-Kondenser: Obtura Crop.,
Fenton, MO, USA)Z FHstY 4mm¢] apical plugs
ks

Group UdlX= UAHCHHE AH83ted MTA apical
plugE 43819tk Yeung 570 oaf Alete W u}
2}, %% SS plugger & A3t 4mm<] apical plug
£ JA3 T pluggerst MTAZ} HE3E JEl & 4810 A]
Spartan ultrasonic unit (Obtura Crop., Fenton, MO,
UsA)9 HA #4892 259  (CPR-2E, Tulsa
Dentsply, Tulsa, Okla, USA) < pluggerell A&3t4 1
27t 14 A &8t th(Figure 3).
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Apical plugg YHE T, 2& paper pointE MTA
plug 9l <2573 MTAZF 43k 5 58 &
257 s BEE B bl Ha A 2o BEaT). 24
Az 733+ & Obtura II (Obtura Corp., Fenton, MO,
USA)E AH&-3}o] gutta-percha (Obtura: Obtura spar-
tan, Fenton, MO, USA) & ¥ & F%-2 backfill-
ingatsit.

4. ol AlE

TE AHS 0.2% rhodamine B &9 A4l floral
formoZ %7131 100% FE2] Ao HASI T} 484]
7} o 22% oA 305t HXl 2 AlES AlAS
4= 2400dpie 27N (Scanjet: C8510A,
Hewlett-Packard, Houston, TX, USA) & AR&3lo] ~
788+t Photoshop 6.0 (Adobe, San Jose, CA, USA)

Figure 1. Putty mold was made for 1 X 1 X 2 c¢m block and

a straight round stainless steel wire of 1.2 mm was

inserted in it.
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Figure 2. Preparation of acrylic resin block and design of
experimental groups according to the canal size and

condensation technique.
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S Al ulA FEY Zol sl B2l ) HellA 7}
AR L IEeR 34 (pixel) 3 AHE (mm) ]
o} (Figure 4).

5. 84 24

Zy 23 379 w2 subgroupsl 3414 apical plug
3 W 2] Al = Aol 7k 9lEA] SPSS 12.0 soft-
ware (SPSS, Chlcago IL, USA).& AH&-38te] Mann-
Whitney U test® 38ttt fol/d2 p (0.052=2 2
gttt

o] YA B 2#e] A~ FEE Figure 5°ﬂ e}
Wi, 72t 23 A7]A S Wl wE nA & 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 C120;
Line indicates the maximum length of dye penetration.

C70 ura G120 uiza

Figure 5. Representative samples of scanned resin blocks.



#120 2719 AFFAME A FEFe] 7938 2jo|7}
ARA #709] A2 75 2he 259 4$ UAHC
7F HCel vlal] mjAlFZe] A2 Aoz Yehth (Mann-

|
Whitney U test, p{0.05).

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*
U0 15 0.12 (0.19)
€120 15 0.33 (0.29) 0.161
U120 15 0.31 (0.34)

* Mann-Whitney U test showed significant difference
between two subgroups (p € 0.05).
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