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— ABSTRACT

A COMPARISON OF THE APICAL SEALING ABILITY OF OBTURATION
TECHNIQUES BY THERMALLY SOFTENED GUTTA PERCHA

Seung-Ho Baek
Deptartment of Conservative Dentistry, Gollege of Dentistry, Seoul National University

The purpose of this study was to evaluate the apical sealing ability of lateral condensation
method, vertical condensation method, and MicroSeal obturation system,

Sixty-four extracted anterior teeth were instrumented to #40 using Profile. Three groups
of 20 teeth were obturated by lateral condensation technique, vertical condensation tech-
nique, and and MicroSeal obturation system. Control group were not obturated. Teeth were
immersed in resorcinol-formaldehyde resin for 5 days at 4°C, and the resin was allowed to
polymerize completely for 4 days at room temperature. Teeth were ground horizontally at
1.5mm/(level 1), 25mm/(level 2), and 3.5mm{level 3) from the anatomic apex and exam-
ined with a stereomicroscope at X40 magnification, The photographs were taken a at X40
magnification of the filling in each level and scanned. The leakage area, which was filled
with the resin, was measured at each of the three levels, Each ratio of leakage was eval-
uated by calculating the ratio of thearea of the resin to the total area of the canal and was
analyzed statistically,

The results were as followed:

1. Vertical condensation group had significantly higher percentage of the area which was
obturated by gutta percha than other two technique at each level.
2. At the level 1, there was the greatest leakge in the lateral condensation group, but there
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was no stitistically significant{P>0.05)
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3. At the level 2, there was the least leakage in the MicroSeal group, and the most leak-
age in the lateral condensation gruop. There was statistically significant difference be-
tween the MicroSeal group and the lateral condensation group(P<0.05).

4. At the level 3, there was least leakage in the vertical condensation group, and the most
leakage in the lateral condensation group. There was statistically significant difference be-
tween the vertical condensation group and the lateral condensation group(P<0.05).

sealing ability, canal obturation, lateral condensation, vertical condensation,
MicroSeal, resorcinol-formaldehyde resin
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Table 1. Average percentage and standard deviations of area filied by gutta percha

(gutta percha area / total area)

E97Hed FA7eY MicroSeal 27
Level 1 5753+15.34* 70,69+1047 69.08+18,09
Level 2 78.72+1095 79.05+747 67.74113.66
Level 3 751241286 77051134 6590£13.36

* Average+standard deviation

Table 2. Mean ratio of leakage at 3 levels (leakage area / total area)

Zul71ery ] MicroSeal &89
Level 1 0.0650.009* 00280044 00510083
Level 2 00480030 004140054 003340064
Level 3 0.044+0,025 003240076 00380063

* Averagetstandard deviation



AHLZ fog Zo|7} gle ALE v (
Level 1; P=00417, Level 2;: P=000454, Level 3;
P=00323 )

table 2& 7} 90X P FEES HAF
A= )

Z} 2o 9] R FEES Level 194 3¢
7H, MicroSeal, T&7HIH €22 %o,
Level 20145 S¥719H4, 43715, MicroSeal
0.2 Level 3914, &49714%, MicroSeal,
A7y o2 FFHAY FAN AR AT §
AROZ Level 28} Level 39X & 28 zto]7}
Ae A ZE YETh( Level 1; P=0.336. Level
2: P=0,0460, Level 3; P=00181 )

A SFAANEREA Af vAFEe] A3 Ko
A e v FAUIRER] ASe A SHE F
o] F&S Bt

v, &% 8 0

ZHEFA wE WY EHE e
At ZHEA F TR ATE AR W
Hol 9 o]&FHI th o]HE HAHFE &
9] H7H= methylene blue$t 22 JHE JFEA
A Xolg ZMAY, FHELEE 959 IFAE
§ EE HAPFET, AT HLEEY, FA
oy 5 o83l "ol X, e 7
AE == mAEY QAR IFHEE FAS
= Iyes ot gen, & AFdAME re-
sorcinol-formaldehyde resing JFEAAH Ao E A
@ vkl 2AEAERE Hrledoh

WRE] Ao AaFEYPo] il AM-EHI
Jo o= ¥/ AFE AHE A=
ROZ AFAQ ¥ F7Pt off& @] Ak
B Ao AHE-F resocinol-formaldehyde resin ¥
%2 Roninson5?el <18 {320l 4] cariostatic
material2 AHEEH LM, resin®] 4ol Z 3
0] gl Aol FAHJTL R LH,
Kajimoto®& B-3resind oH5HALolS] wAF&
2] ¢ resorcinol-formaldhyde resing ©]-&3%
t} o157 ZHEA e Y Eel] #F A
TFoME ZEHI ZAFHEALC]Y resino] HF
g Ag #F 2 v ek o AFEILE

611

F B AYoA IHUZFL resine] $AZ] AT
H A= B} resorcinol-formaldehyde resin® &
FEAF vAFEol B AFM ALE 5 4
I, 2HFHAEY ZIYAl resing A FAIY
S BA 3oF Fusie FAFA MAAFEH &
g FE¥ 49 W3yl fler, computero] A
scanningS 3t resin® SHA I L @HY
ZHe] v &S THOEXR FFHo|T EAH &
FE d F U= AFAEE AFREY

Ad FAE ¢ SR, AT,
thermomechanical compaction techniqued} injected
warm gutta percha®¥¥ & B 7HA¢] L#HFHY
of AEEHAU 1t A 74 deE AMSER
Ae 2HFAHS 743HE master gutta percha
coned} accessory coned ARE-SE SFH7IRPH oI,
o7 JFEEP) I FWIrEA v
cone50] B3] FEF O] sealerd] 3 AAEHE
HFAA HEE olFo2n 2] HFA o)
O Qo TS Koy, XFeel A3}
© F 2 Ee X3S A EIe @F
< AF3FA

olgst FWtgHe dHES B
Schider’= FA7HHHS A3 9 v, ©
< 3R E ZAAE TG F YA F
B oole}l Ego] uis] AN EHAE F
At 28y O FAAA] EFEA =
710l W3, FAFAel HE T AojxAo)
29 TEE IANME plugger7t EE3HA] &
3] FEI 7Hde] ofHY, AxF Goll A% A
SLFHNTH Y &350 GHLE AFHJUY ®
3l heat carrierE alcohol flamed] BH ARE3EZE
A|Zko] Bo] A, carrier?] 2EXEo] oFHY
t}, 19821 Touch N' Heat electric heat carrier7} 4
NP F, FH0] M2 ZHHSARY, LHF 3-
4mm FAF YA ¥l £33 Y& Obtura I sys-
tem& AFE8PE Q37 MEA backfile T F 9l
A HKAtk oldl £ A= €A Hol AHgHe W
¥E FANEE AT

Michallesco 5”& P EFEATE B3t S
71 AT % 2ol gtk B
234G, Veis5”3 GoldbergE® < g71aA
FAYY SY7IPEZEY] vA RS foEgnke

A

2

kd

ok

9
&

]

M2l

2 >



Zo]7F Qokal 4351tk Brothman®- radiograph
£ 53 B4dAE 37l Sk R
O 48 AAY Hoju), dAdsle #ad A3
AT 389 19AME Sl mAEA
e Ao #FE v, AL F7F 389 19

= Hs3 AR HIEAY. B dFA

tiy . AE A 7 leveldlA AR &
Wb e) M 2 Z0E #EHGeH, 53]
25mms} 3Smmol e FAHSE AT A}
ol Byl ZHAMNEIAE SVl vh
4 "ojA= A2 Hriso] oA AFE o
Ao} Aol BEAh W gutta perchast A
Aste HEE F3T A7 FH7IPHE S92t
GHET 2hOH, AHEF sealer7} S4TI9 E )
A€ Sealapex, 37t oA E Pulp Canal
Sealer EWTE AHE3IG o8 2 o} A9} Aol
& A7 vebg RS2 AgEY #A7RMY
< 39 2#9 ool & Aol7t HAHUE
H, 9322 FHd ZFHAM= AY F2&
Bojx] kot EA S 2@ fin® o] 2
FANE B2 FEo] BFFHA Sl
A ZAAE 239 Eokol FAgle] vksge
1}, gutta percha cone Alolo|A F&o] FHAE Y
t}. o]& ribbon shaped canalollAl& SH7IRQ
A4 0 & FHHQY, T2 FHANE= #37)
PN A o F2 AL AFIGYY B
Brothman®¢] 7€} Y| &t4it},

1997 @ AN MicroSeal2 1979 McSpadden
compactorE )23t thermomechanical compaction
Wjo] Bk E A0 E ow fusing gutta percha cone
¢l MicroSeal mastercone® €9 &}¥ alpha phase
gutta percha® condenserd] 23 Al&3}= HPo)
o} MicroSealel] #& A5 A ERHA BN
+H], 7] thermomechanical compaction®#ol] 2
g B APV M9 A ZAdjRolrt L
U A2 FFHCE Hutsigeh o WY
HEY, 23S 7 Z A7, A8 H
FAo] 2 AOZE BRI 0 Y, compactord) T
A3 gotde AMA|, Aote] F£ARAFY T
A Fo] A7 AT ") MicroSeal system
< °]&d FHYAME A At FH
Nickel-Titanium compactorg® Al&-3te] 7] 2]

612

283 vhEE MY Ho] LoldA 3
o, MicroFlow alpha type gutta perchaS AFE-%H
24 23] HHPAS IAHTE FF3th

B A7dMe 23 gutta perchart AFA|3HE
HlE SRR S/ ED 2o, §
3] 23 25mm, 35mmiAlHE EAALE FA
o] & AOZ FAHUOY, FEES 7 £9
A SH7IPHET Yol @AYt & AL
2 FEEHQY, FA7RPEED 23 1mm, 35mm
AME FEEC oY, 23 25mmolME B
< A28 FAHO NIRRT AEE EHT

ol el ATFEYS B HEY A osid Al
AAF BEF thg Aols AT vAFEe] &
FEJY, 9¥E FIAVELS FAALE HE
I FAIAE U200, MicroSealS ©]&
s 23 HAay SHAAANE SR
of vl 3t RrEETtete] % olof th¥ o] B
<A77t gostEE AlsEh

v. d

i

B AgoMe eafle @A 23S A
2 NITi fleZ 2#YAFL 3 thd, 607H¢] Ao}
H7IbHo 2 2% 23 SR
2 MicroSeal®. 2 238 # 5
3L, 418 Aot FAAUZTH AU
02 AR FAF 2HANERE 9
5
3

A

o

»

K
2
ar

M

resorcinol-formaldehyde resin®l] 547+ H#3}e],
Avkdld vlMFEE v, Bk ge
AES A

Wy o & RN o dw jo
4

flo

1 <l gutta percha® FHE F29 ¥l £
A7k Eol 7HE wkeH, MicroSealiiol
S A2 Jehged, 23 25mm9} 35moll
A FAZHLE 940 I ALE e
(P<0.05)

2. A 15mm HE FHo0A Sy el 7t
Z Be vAvES B2, MicroSeald, F
A7 €22 nARE S BYov 4 #
7k BAITAQ Aol e AR Yehyth
(P0.05)

3. 24 25mmyE $AAE HArEY A



10.

7} 97, AV, MicroSealw
22 By, SUEEF MicroSeal
Atolo| A BAI8HE f-oAde] e AR e
T (P<0.05)

.23 35mm¥E FANANE SUtE,

MicroSeal#, T2 7HHE 7 ©HE B4 F&o]
wdston, SWHETS FHZIE EA
AX FAHLE #AF Aol7t ekt
(P<0.05)

b

1]
Ho
ok

. Nguyen NT, Obturation of the root canal sys-

tem. Pathway of the pulp. 6th ed, St. Louis;
Mosby, 1994:219-71

. Ingle JI, Beveridge EE. Endodontics, 31 Ed. Lea

& Febiger, 223-307, 1985

. Brayton SM, Davis SR, Goldman M, Gutta per-

cha root canal fillings, Oral Surg 1973:35:26-31

. Weller RM, Kimbrough WF, Anderson RW, A

comparison of hermoplastic obturation tech-
niques: Adaptation to the canal walls, J] Endodon
1997,23:703-6

. Schilder H. Filling root canals in three dimen-

sions, Dent Clin North Am 1967, 723-44

. Brothman P, A comparative study of the

vertical and lateral condensation of gutta percha,
J Endodon 1981:7:27-30

. Harris GZ, Dickey DJ, Lemon RR, Leubke RG,

Apical seal:McSpadden vs lateral condensation,
J Endodon 1982;8:273

. Kersten HW, Fransman R, Thoden van

Velzen, Thermomechanical compaction of gut-
ta percha, I. A comparison of several compaction
procedures, Int Endod J 1986:19:125-134

. Lugassy AA, Yee F. Root canal obturation with

gutta percha: a scanning electron microscope
comparison of vertical compaction and automated
thermatic condensation, J Endodon 1982:8:120
LaCombe JS, Campbeli AD, Hicks ML, Pelleu
GB. A comparison of the apical seal produced
by two thermoplasticized injectable gutta-percha

613

11,

12

13,

14,

15,

16.

17.

18.

19,

20.

2L,

22,

techniques. J Endodon 1988;14 : 445-50
Beatty RG, Baker PS, Haddix J, Hart F. The
efficacy of four root canal obturation techniques
in preventing apical dye penetration, J Am Dent
Assoc 1989;119:633-7

Lares C, Eldeeb ME. The sealing ability of the
Thermafil obturation technique, J Endodon
1990;16 :474

Chohayeb AA. Comparison of conventional
root canal obturation technique with Thermafil
obturators, J Endodon 1992;18 : 10

Barkins W, Montgomery S. Evaluation of
Thermafil obturation of curved canal prepared
by the Canal Master-U system. J Endodon
1992:18:285-9

Hata G, Kawazoe S, Toda T, Weine Fl,
Sealing ability of Thermafil with and without
sealer.J Endodon 1992;18:322-2

Czonstkowsky M, Michanowicz A, Vazquez JA.
Evaluation of an injection of thermoplasticized
low-temperature gutta-percha using radioactive
isotopes, J Endodon 1985:;11: 71-4
Torabinejad M, Skobe Z, Trombly P1 Krakow
AA, Gron P, Marlin J. Scanning electron mi-
croscopic study of root canal obturation using
thermoplasticized gutta percha, J Endodon
1978:4:245-50

Michailesco PM, Valcarcel J, Grieve Al Levallois
B, Lemer D. Bacterial leakage in endodontics, J
Endodon 1996:22: 535-9

w32, 2aSAe] nAFER U4 o
31X ] AFE 3] R 1996;34 : 847-50
Robinson G, Hallsworth AS, Weatherell JA,
Kunzel PJ. Arrest and control of carious lesions
. A study based on prelimnary experiments
with resorcinol-formadehyde resin, J Dent Res
1976,55:812-8.

Kajmoto Y. New microleakage test method uti-
lizing resorcinol-formaldehyde resin, Shika Igaku(J
Osaka Odont Sec) 1987:50 : 334-54,

ol F 7, WF, &5 ZHFAYE O
w2 Fe] HaL. 1998;



23,

24,

26.

27.

Caileteau JG, Mullaney TP, Prevalence of
teaching apical patency and various instru-
meritation and obturation techniques in United
States dental schools, J Endodon 1997:23:394-
6

Mann SR, McWalter GM. Evaluation of apical
seal and placement control in straight and
curved canals obturated by laterally condensed
and thermoplasticized gutta percha J Endodon
1987;13:10-7

. Baumgardner KR, Keith VK. Ultrasonic con-

densation of gutta percha: An in vitro dye pen-
etration and scanning elctron microscopic study.
J Endodon 1990:16:253-9

Michailesco PM, Valcarcel J, Grieve AR,
Levallois B, Lemer D, Bacterial leakage in
endodontics, J Endodon 1996:22: 535-9

Veis AA, Molyvdas IA, Lambrianidis TP,
Biltes PG. In vitro evaluation of apical leakage
of root canal filling after in situ obturation with
thermoplasticized and laterally condensed gutta-
percha, Int Ended J 1994:27 © 213-7

614

28,

29,

30.

31,

32,

Goldberg F, Massone EJ, Artaza LP,
Comparison of the sealing capacity of three en-
dodontic filling techniques., J Endodon 1995:21:
1-3

Chaisrisookumprojn S,Rabinowitz JL.. Evaluation
of ionic leakage of lateral condensation and
McSpadden methods by autoradiography. J
Endodon 1982:8:493

Saunders EM. In vivo findings associated with
heat generation during thermomechanical com-
paction of gutta percha II. Histological re-
sponse to temperature elevation on the external
surface of the root. Int Endod J 1990:23;268
O’ Neill KJ, Pitts DL, Harrington GW,
Evaluation of the apical seal produced by
McSpadden compactor and by lateral con-
densation with a chloloform-softened primary
cone, J Endodon 1983:9:190

Page ML, Hargreaves KM, ElDeeb M.,
Comparison of concentric condensation technique
with laterally condensed gutta percha. J Endodon
1995:21:308



Fig.

Fig.

Fig.

Fig.

Fig,

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

10.

11,

12.

13,

14,

15,

16,

17.

18,

19,

20.

EXPLANATION OF FIGURES

. Representative photograph of lateral condensation group at the level 1 (15mm from the apex) sur-

face showing no leakage. (original magnification X40)

. Representative photograph of lateral condensation group at the level 1 (15mm from the apex) sur-

face showing leakage. (original magnification X40)

. Representative photograph of vertical condensation group at the level 1 (1.5mm from the apex)

surface showing no leakage, (original magnification X40)

. Representative photograph of vertical condensation group at the level 1 (1.5mm from the apex)

surface showing some leakage, (original magnification X40)

. Representative photograph of Microseal group at the level 1 (15mm from the apex) surface show-

ing no leakage, (original magnification X 40)

. Representative photograph of Microseal group at the level 1 (15mm from the apex) surface show-

ing some leakage. (original magnification X 40)

. Representative photograph of lateral condensation group at the level 2 (25mm from the apex) sur-

face showing no leakage, (original magnification X40)

. Representative photograph of lateral condensation group at the level 2 (25mm from the apex) sur-

face showing some leakage, (original magnification X40)

. Representative photograph of vertical condensation group at the level 2 (25mm from the apex)

surface showing no leakage, (original magnification X 40)

Representative photograph of vertical condensation group at the level 2 (25mm from the apex)
surface showing some leakage, (original magnification X40)

Representative photograph of Microseal group at the level 2 (25mm from the apex) surface show-
ing no leakage, (original magnification X 40)

Representative photograph of Microseal group at the level 2 (25mm from the apex) surface show-
ing some leakage. (original magnification X 40)

Representative photograph of lateral condensation group at the level 3 (35mm from the apex) sur-
face showing no leakage. (original magnification X40)

Representative photograph of lateral condensation group at the level 3 (35mm from the apex) sur-
face showing some leakage, (original magnification X 40)

Representative photograph of vertical condensation group at the level 3 (35mm from the apex)
surface showing no leakage. (original magnification X40)

Representative photograph of vertical condensation group at the level 3 (35mm from the apex)
surface showing some leakage. (original magnification X40)

Representative photograph of Microseal group at the level 3 (35mm from the apex) surface show-
ing no leakage. (original magnification X 40)

Representative photograph of Microseal group at the level 3 (35mm from the apex) surface show-
ing some leakage. (original magnification X 40)

Positive control showing complete infiltration of resorcinol-formaldehyde resin (original magnifica-
tion X40)

Negative control showing no infiltration of resorcinol-formaldehyde resin (original magnification X
40)
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Fig. 8,
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