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Pie] A2 LE= BSAE 73l 2w
AAF 2ek Aol A A7 HEEA
]z} Apicoectomyul§t F, cold-burnished gutta
-perchai3} zinc oxide eugenol cement, non-zinc
amalgam, 718]3
T 5ATOE Uy Aew AN EIE ALHE
YE2 lwmHrstel o] F Bamslt upolc,

zing amalgam retrograde filling

0. dEiz 3 Wy

7t HEME
WAE FopF Aol AAG o] ATl EAtolg
€ Aot A 9 st &2 7AF ATuke] 4R
Aow 7t 25704 125709 AotE Aduitow
3} 5ich
B A% xolE 10% Formalin £ 4] B34z,
2a84 Aol 5% NaOCI £olol] 24417 We] A
Aell F-2xl BE Fo/AAE Al At AiHE A
2H5hgick
L} AlEdhy
EE Adxol= 43t 7008 high speed car-
bide bur2 access opening?}i, working length& 1
m 57 A 3E step-back technique-$ ¢]83}5 =
B4R, $AL FAHY  gutte-percha
cone (Sure-Endo, Sure Products Ltd.) 3} sealer 2
+ Tubli-seal(Kerr)-S 2}-£238}¢3 lateral conden-
sation®] ¢ 2 ZaF 3} %)
access opening%-$]& inlay wax® 24 WslA) 7
= AFEH| ae} oh-fal o] A2 Alzshdd
c},
A'ﬁ'_‘% 5791 high speed carbide bur® =]Zh-&
obA 5ol wall 40~45"2t 52 3mm A A|E}Yr)
)

B, C, D-#& 574 high speed carbide bur& x|

t} AA|Z 3345 low speed bur® x| Zule] 2%

4 4d35ted, B¥&

2, C#&L non-zinc amalgam*¢.2 DF-L zinc-

amalgam**© & retrograde filling3} 43t} (Fig.2)
E+& Z3Fx3% F4] sealerrt 733lE 7] Aol

579 high speed carbide bur2 x]Z&lg AAE

zinc oxide eugenol cement ©.

Fig. 1. Schematic representation of apicoectomy

Fig. 2. Schematic representation of apicoectomy

and retrograde filling.
D : dentin

G : root canal filled with gutta percha.

R : retrograde filling material
burnisher (Reincodent 1700-17) & 103] cold-burn-
ishings} ¢l e}

Alztgd g A8 el A&4H 37C

woFrlol 4 1497 BAF A2 v R, A §
A5 R Z EE 94 Copalite (Teledyne Den-
tal Products) & 2 3], nail varnish® 273 =23
% 2% methylene bluedl] 244] 7F5t R &3} %o}
o] 3£-2] methylene blue§ 52 Eol4 A A3l
ZAZA 7|3 EH e iis}?&\’;} nail varnishg #| #
T F A TuEo FARE AokAS  HYP=EA
TASoE Ariste] Zalujel Alobd Fol4 A

* Hi-Veraloy (HISEONG-ENGELHARDE CORP.)
* % Dispersalloy (Johnson & Johnson Dental Products Co.)
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A

g FHALE Hol7oR Qs Lo AT %o AxE QAR A3

HEE caliper® AHE3le A s|E3n, 2 A3 ATl A+t H4& 0.3om, o} 12.0mmE FF3] =
€ EAA L 7. 5mm 9] 22,
Bl 24 0.0mm, ZHol 7.6mm2 HFi:
3. 3mm § 37,
m A &Ed3 CEoAe 34 1.0mm, el 6.0mmE HF2&
3, 4mm a1,
72 2uk 2544 125/ 9] A e Al gsla 4R DFdl A& 34 2.4mm, 3o 6.5mnE 73] &

Table 1. Measurement of depth of apical dye penetration(mm).

Sample unit Group A Group B Group C Group D Group E
1 0.3 0.0 1.0 2.4 0.3
2 1.8 0.0 1.4 3.0 0.5
3 2.4 0.5 2.0 33 0.8
4 3.5 1.2 24 3.5 1.0
5 3.9 1.8 2.5 3.5 1.0
6 4.5 2.0 2.7 3.5 1.0
7 6.6 2.4 3.0 3.5 1.2
8 7.0 2.5 3.0 3.5 1.5
9 7.3 2.6 3.0 3.6 1.6
10 7.5 2.6 3.0 3.6 1.6
11 7.7 2.8 3.2 3.9 1.8
12 8.0 3.1 3.4 4.0 2.1
13 8.1 3.2 3.4 4.0 2.1
14 8.2 3.2 3.5 4.1 2.3
15 8.5 3.5 3.5 4.5 2.5
16 8.5 3.5 3.5 4.8 2.8
17 8.7 3.6 3.8 5.0 3.0
18 8.8 4.1 4.0 5.2 3.0
19 9.5 4.6 4.0 5.3 3.0
20 10.0 5.0 4.2 5.5 34
21 10.7 5.1 4.5 5.5 3.5
22 11.1 5.5 4.6 5.7 3.5
23 11.5 6.0 5.1 6.0 3.9
24 11.7 7.5 5.4 6.4 4.5
25 120 16 6.0 6.5 5.0
Mean 7.2 3.3 3.4 4.5 2.3
SD 3.2 2.0 1.2 1.2 1.3
No. of 25 25 25 25 25

sample units

: Apicoectomy only

: Retrograde filling with zinc oxide eugenol cement
: Retrograde filling with non-zinc amalgam

: Retrograde filling with zinc amalgam

: Cold-burnished gutta-percha

oo 0wy
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Table 2. Statistical evaluation of group by group.

Zinc oxilde Non-zinc Zinc
: cugeno al al Cold-burnished
Apicoectom amalgam amalgam old-burnishe
P Y cement retrograde  retrograde gutta percha
retrograde g0 filling
filling
- Apicoectomy =-5.58 =-6.00 T=4.36 T=7.62
o ok ok o
- Zinc oxide eugenol T=0.26 T=-2.62 T=2.20
cement retrograde NS * *
filling
- Non-zinc amalgam T=-3.28 T=3.38
retrograde filling ok *k
- Zinc amalgam T=-6.44
retrograde filling hok

T=Seperate T value.
NS=Non significant
** p <0.01
* p<0.05

4.5mmoi o, genol sealer#|-%-¢] Tubli-seal ®o] resin]-%¢| Dia-

EFdl 4+ 24 0.3mm, #Ho] 5.0mm SF3=
2.3mm 2, EF (cold-burnished gutta percha)o| A4
HE 7L 7B 2ok, AT (Apicoectomy) ol 4] ZHAF
# e}, (Table 1)

Agululzlo] o] vl oA BF (zinc oxide eu-
genol cement retrograde filling) 3} C3- (non-zinc
amalgam retrograde filling)A}o]ol| Aul f-2| 271
e (P>0.05), Wizl LE Fzkell= {atzt
aqich (P<0.05) (Table 2)

ket®o] L} ¥ = zinc oxide eugenol sealerql N, B
o $4spoin Lnshsien, & A gel 4L Tubli-
seal® - sealer® 4}-£3}¢] gutta-percha® lateral
condensation®] ¢ 2 F3}-4ic}

Retrograde filling4] ¢}gadAdulwia) a4 =
Weine®®) Ingle’) Frank™ Luks*®%o] olH3}3&
v, 5 Al 1 Fo-53Add ol slot o5& A o]
wol Ah-gsle, & AdellAe Al 1FoTgAgY e
2 34

Delivanis "

<
A%k FA Fohsw, 1198

V. 2z o Tz B 14874218 34
AL Hoj o] AR} s, o] F HEE dYFES F
a2 2ekHA 3 A g 3E dTste w4 kel B ugk up gle] AAy RE AL Qe
L4sBILn Pl e SEMS %) wlabdl F9€ A gl % 4474 37C o4 1497 B.aksbgic)
]

4% v|dE AR Es A WA x]SRk s 3
Tekx Ao x| fAbeol 27E 3wkt hF ol

e, & *gvdolw = methylene blueE #}&35}¢4
e

Matloff5-2 2 methylene blue9]~ Akl T4

ql Ca®, CY I¥2] Zay AESE vlms) & A

3}, methylene blues o|-83F Wkl o] wlat4d HFo)¢d
£5 o] &3 why v} Ssletn B wsgiv.

Yates’” = Tkl AlE5E  zinc oxide eu-
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ko] ¥l FFof] 23} 4= Moodnikz} Tan-
zilllis*®¥ o] SEME o] &3} retrograde amalgam
filling, heat-sealed gutta-percha, Apicoectomy %
cold-burnished gutta-percha®] 4A}84]2] dentinz}
ZTAA 2o WA AR EE B 73}¢ =0, cold-bur-
nished gutta-perchao] 7}A S35t} 51910,

o] whw] 2 x| Zrl FFAl ATk FA o o]EA o]
Toizt A7k g3, amalgam®] AR}FAL A R
4le] = slgAel giok Fia, 4] zto] Aeks|n



Table 3. Comparison of findings with other research on average dye penetration (mm).

Method -Author Moodnik, et al.
. Apicoectomy 7.5 4.6
. Zinc oxide eugenol cement 33
retrograde filling

. Non-zinc amalgam retrograde filling 34

- Zinc amalgam retrograde filling 4.5 3.1

. Cold-burnished gutta-percha 2.3 1.5

. Heat-sealed gutta-percha 4,0
2 3 el 5 v 5 15T 4AF Z7] HArEE 14471 7] wigolet A 2=l
5 debar 3hgich X A&l A zinc oxide eugenold o] €7 F3}

EE 252 MAARE o 83 T3} Api- amalgam-Z o] -£3} retrograde filling#l, zinc oxide

coectomy, amalgam(Kerr, zing Spheralloy), cold-
burnished gutta-percha % heat-sealed gutta per-
cha 77 el Al 37 7} 4.6mm, 3.1mm, 1.5mm &}
4.0mm2 Jebga, A5 5 o723 cold-burni-
shed gutta-perchar} 7}& %3143, amalgam

$shebar shgdek

2 A E MAAEAHE7L cold-burnished
gutta-perchaz o4 713 A ¢l em, zinc-amalgam,
Apicoectomy% ¢ 2 & x]3}4l=u| (Table 3), o|&
cold-burnished gutta-perchad]o] v}& wlyi¥c}
m o] w728] %%, cold-burnishingsll ¢|s]  gutta-
percha 2] z4] A QFAAG Z214]7 7] wWFole} 42
He, & Ay MLARHEI vk AL F

AP 3 —’} wpajare] Apola ol Ao Am sl

25
Kimura® %= zinc amalgamml— non-zinc amalgam
o Alzek ZANA ) L3t Azwr WA E3h )

24, F A5 EF %%B&%ol A%, optical
emission spectrographic analysisel|4] zinc carbo-
nate?] Az 2 4 glgdom, zinc amalgam Rt}
non-zinc amalgame] $<Fsleli s¢wul, o]+ £
A&e Aol U35}, zinc amalgam®l F¥ A
24 do]u= =l s HaFole} A 2ok
Tronstad 539 & 49| amalgam retrograde f1]l-
ingell &J& x|Zxl =M &3} D vanishahH-§4] 2] &
& R 13} ¢l=u], copper containing spherical
alloy7} 718 £ 335 B ¢3, vanishA-§4] ¥
‘d o] 74 e Bastglor, Abdals? &
retrograde amalgam fillingA] vanish®] A}-&-o] 2]Z &}

A Z3E FAARCL s3lEd], o] vanishz}
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gutta-perchas 3} zinc oxide eugenol cement, non-

2 ApicoectomyF, cold-burnished

zinc amalgam % zinc amalgam retrograde filling<]

5T oE "l.‘_/-':%:]-‘?—i o83t M 5

T8 Az ehga 2 28-S Ak
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(P<0.05).
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~ ABSTRACT—

A STUDY OF THE APICAL LEAKAGE OF VARIOUS
RETROGRADE TECHNIQUES

Sang Ho Park, Chan Young Lee, Seung Jong Lee, Chung Suck Lee

Department of Operative Dentistry, Yonsei University.

This study was conducted to evaluate and compare the apical leakage in the following retro-
grade techniques; apicoectomys, retrograde filling with zinc oxide eugenol cement, non-zinc and
zinc amalgam, and cold-burnished gutta-percha method.

One hundred twenty five upper anterior and lower premolar teeth were divided into five
above mentioned groups and each tooth was individually prepared for its particular group.

The specimens were incubated at 37°C for 14 days and then were infiltrated by 2% methylene
blue for 24 hours. The apical leakage was evaluated by measuring the degree of dye penetration
between the filling material and the canal wall.

The results were as follows:

1. The cold-burnished gutta-percha group showed the least amount of apical leakage and the
apicoectomy group showed the greastest amount of apical leakage.

2. Statistics showed that there were significant differences among the groups (P<0.05), however
there was no difference between the zinc oxide eugenol cement retrograde filling group and

the non-zinc amalgam retrograde filling group (P>0.05).
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Picture 1. Apicoectomy. (X8) Picture 2. Retrograde filling with zinc oxide
eugenol cement, (x8)

Picture 3. Retrograde filling with non-zinc Picture 4. Retrograde filling with zinc amalgam.
amalgam. (X8) (x8)

y

G; Gutta percha

D; Dentin

Z; Zinc oxide eugenol cement
NA; Non-zinc amalgam

ZA; Zinc amalgam

Picture 5. Cold-burnished gutta percha. (X8)



