83-100% (Seltzeretal., 1963
Kerekes  Tronstad, 1979 ;Swartz et al., 1983 ;Sjogren et al., 1990 ;Friedman et al., 19%
Orstavik, 199) Sjogren etal. (1990) 356 8

10
96%

86%
sinus tract

(Preoperative cause)
(Operative cause) (Postoperative cause)  (Stabholz, 1994
Friedman, 1996)
. epidermidis 19 (Torabinejad et ai., 1990) 50%
(contamination) Magura étal. (1991)

2
94% (Bergenholtz et al.,, 1979) Friedman (1998)

100% 20-27
95.5 % (Fristad et al., 2004)
58.9% (Friedman, 1998)



(Friedman tabholz, 1986)

' ' "0y 11 ,
. (Abou-
Rass, 1982)
(post)
! :
(Stabholz
Friedman, 1988)
3 (Paste)ii (cement)
(Semisolid material) (Solid material)
(Stabholz - Friedman, 1983)
19-22% 59-79 %
barium sulfate 1-7% (opacifier) (wax)

plasticizer 1-4 %
(chemical solvent)

(Stabholz  Friedman, 1988)

(rotary endodontic instrument)



(by pass)

(peeso reamer)

(Friedman et al, 1990 :Lovdahi, 1997) =2 7
(spreader) (heat carrier) (plugger)
(touch ' N heat) (Taintor et al., 1983 ;Gilbert ~ Rice, 1987)
2
11
Lovdahl Guttmann (1997)
1-2 (K-files) 15

20 25

10



1

(Hedstrom file)
(apical foramen)
(Langeland, 1974)
(working  length)

(Gilbert  Rice, 1987)
Ruddle (2002)

10, 15

(xylol) (methyl chloroform) (eugenol)
(eucalyptol) (methylene  chloride)
(tetrahydrofuran) (Kaplowitz, 1990)

6.3-112  (Wilcox  Juhlin, 1994

Wilcox, 1995 ;Frajlich et al., 1998) (rotary
instrument) 3.25 1,500 (Bramante
Betti, 2000)

12

(fute)



12

25
(Gilbert  Rice, 1987

|
!
, (Stabholz ~ Friedman, 1988)
13,
(paper point)
[

(Wilcox, 1995)

(pulp - chamber)

70%
(Ruddle, 2002)
2.1. (Ultrasonic instrument)
(piezoelectric)

(Ruddle, 2002)

, (Wilcox, 1989)
2.2,
(Kerr Corp, Glendora, CA)
(System B) (Analytic Technology, Redmond, WA, USA)

3 40 4 L



13

(root canal system)
2.3,
Nd:YAG

(dimethylformamide)

6-7 10
(Viducic et al., 2003)
2.4,

Friedman . 1989

(Canal finder)

( raetal, 1996 ;Hulsmann totz, 1997

| uraetal, 2000 ;Bramante  Betti, 2000 ;Sae-Lim et al., 2000 ;Ferreira et al., 2001

Betti  Bramante, 2001 ;Barrieshi-Nusair, 2002 ;Baratto Filho et al., 2002 ;Flulsmann
Bluhm, 2004 ;Masiero  Barietta, 2005)

! (shape memory)

2-3
(Walia et al., 1988)

(Esposito  Cunningham, 1995 ;Glossen
et al., 1995 ;Farlan et al., 1996 ;Knowles et al., 1996)
(ProFile) (Protaper) -3
(K3) (Lightspeed)



14

(NITi rotary instrument)

3 (radlial land)
(cutting edge) rake
angle
(Non-cutting tip)
150-300 06
crowndown

1 non-cutting tip 3 radial land

( 63)

(Esposito  Cunningham,
1995 ;Glossen et al., 1995)
(tactile sensation)



(Torsional fracture)

(torque)

of curvature)

Barbakow, 2002)

15

2
(flexural fracture)

(torque limit)
(Radius of curvature)
(compressive force).
(tensile force)
(Cyclic fatique)
(angle
(Pruett et al., 1997)
(Haikel et al., 1999)
04 5-10 6-8 (Peters
150-300

(frictional heat)
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(Ruddle, 2002)

(Yared et al.,, 2001)

I (gutta-percha solvent)
(Halothane)
(rectified white turpentine) (xylene) (ol of
melaleuca) (white pine oil) (pine needle oil
(Hemo-De) (Xylene substitute )

(Tamse et al., 1986
Wennberg  Orstavik, 1989 ;Wourms et al., 1990 ;Hunter et al., 1991 ;Wilcox, 1995
;Uemura et al., 1997) ,
(Morse  Wilcko, 1978)
(trichloromethane, CHCI3) 1%
mmHg 25 .. 1976
(carcinogen)

(McDonald ~ Vire, 1992)
(Spangberg ~ Engstrom, 1967)

(Allard
Andersson, 1992)
(Wennberg  Orstavik, 1989)

(Wennberg Orstavik,
1989)



17

(Barbosa et al., 1994)
(Chang  Chou, 2001)
(Wourms et al., 1990)
cineole 1,3,3-Trimethyl-2-oxabicyclo (2.2.2.)-octane
1,8-epoxy-p-menthane COH B 154.24
(De Vincenzi et al., 2002)

(Zakariasen et al, 1990) |

(2545
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(cleanliness)
( aetal, 2000 ;Sae-Lim et al, 2000 ;Betti
Bramante, 2001 :Barrieshi-Nusair, 2002 :Baratto Filho étal., 2002 Hulsmann  Bluhm,
2004 ;Masiero Barletta, 2005)
(Ferreira et al., 2001 .Valois et
al,, 2001)

(Sae-Lim et al., 2000 ;Ferreira et
al., 2001 ;Betti  Bramante, 2001 ;Hulsmann  Bluhm, 2004)

(Imura et al., 2000 ;Barrieshi-Nusair, 2002)
Barrieshi-Nusair (2002)

Imura et al. (2000) 6

(Sae-Lim et al., 2000 ;Ferreira
etal, 2001 ;Betti ~ Bramante, 2001 ;Flulsmann  Bluhm, 2004) Sae Lim et al.
(2000) Betti Bramante (2001) Flulsmann et al. (2004)

Ferreira et al. (2001)
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Sae Lim et al, (2000) Betti ~ Bramante, (2001) Ferreira et 4.
(2002) Hulsmann et al .(2004)
Vi

(Sae-Lim et al., 2000)
(Ferreira et al., 2001 ;Barrieshi-Nusair, 2002 ;Flulsmann ~ Bliihm, 2004)

( raetal, 2000 ;Betti  Bramante, 2001)

(Cleanliness) 3
L
(Ladley et al., 1991 ;Ferreira et al,, 2001 ;Masiero  Barletta, 2005)
1 2 ’
2 2

(Teplitsky et ai-, 1992 ;Hulsmann
Stotz, 1997 :Sae-Lim étal., 2000 Betti ~ Bramante, 2001 :Flulsmann ~ Bluhm,
2004) = )

digital tablet
(Wilcox, 1989 ;Wilcox,
1995 ;Imura et al., 1996 ;Frajlich et al., 1998 ;imura et al.,, 2000 ;Barrieshi-Nusar,



100

2002 ;Baratto Filho et al.. 2002)
' 3 2 ,

Sae-Lim et al. (2000)

(04 taper Ni-Ti rotary ProFile)

(lateral condensation)

ra et a. (2000)
2 (Quantec) 2

Betti Bramante (2001)
(Quantec SC) 1500
20

30

20



Barrieshi-Nusair ~ (2002)

40

(severe deviation)
Baratto Filho et al. (2002)
04
3 (Thermafil system)
(thermomechanical compaction)

Hulsmann Bluhm (2004)
(Flexmaster)  (GT rotary)
(Protaper)
80

Masiero Barletta (2005)
(K3) 4 (M4)

K3
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4
Valois et al. (2001) (ProFile .04 Taper Series 29)
26 40
Ferreira et al. (2001)
25-45 48
(K-Flexofile)

(ProFile .04 Taper)



Sae €
al. (2000)

Imura €t d.
(2000)

Betti &
| Bramante
(2001)

Barrato Filho
etdl. (2002)

30

20

30

1 ProFile .04
2.ProFile .04+ ¢
3.H-file+ ¢

GG 6
1 K-ile
2.H-ile
3.Quantec LX (1200
rpm)
4.ProFile ,04(340rpm)

1 Quantec sc (1500 -

rpm)
2. Kefile, Hfle + Xylol

.04 ProFile (300 rpm)

1 Thermafil (#30)

2. Thermomechanical
compaction

3.lateral condensation

23

I 2<1<3
-GP 12<3
(longi. split/ light
microscope x4)W

2<3 **
- GP - <3
(cut transverse 3 /

longitudinal split /  Stereo
microscope x 5  Image

analyser software
GP :
- apical extrusion - N0 SIg.
-Procedural error ( -Quantec 6
) ProFile 4
Kile 2
Hile 2
- 1<2
-GP - X1 cervical

(longi. split/ X2) 13

- apical extrusion - 10 Sig
-Quantecsc 1
- %183

- GP - 26 GP

(long.Split / photo / print /
image analyse)
GP



Bameshi-
Nusair
(2002)

Hulsmann et
al. (2004)

Masiero
Barletta
(2005)

*k =

40 . ProFile.04+C
2GGH 1Kflex+c  -GP

(long. Split /photo/

x10 tracing / SAC
sonic digitizer GP
- deviation

|.Flexmaster (300rpm) -

80 +E -
2. Flexmaster (300rpm)
3. GTrotary +E - GP
(300rpm) (longi. spiit/ light
4. GTrotary (300rpMhicroscope! XT0)W
5. Protaper + E
(300rpm) -apical extrusion
6. Protaper (300rpm)
7. Hile + E
8. H-file

K-file +E GP (X
80 2K3+E ray /trace GP
3. MA+E GP
GP
)
GP = C= E= longi. split =

(longitudinal split) no sig. = GG =

24

X
- N0 Sig.

- 10 Sig. (light
deviation)
-5<1<6<2<7<3<8<4
-5*< 1*<6<2<3<T7<8
<4

-1,7<5,3*

extrusion

2<13
apical *



Ferreira et
al. (2001)
25-45
Valois et
al.(2001)
26-40
44
GP =

GG#3 2 !
L K-flex O file + C - GP (X
2. H-file + C ray. Macroradiographic )
3. ProFile + ¢ (0430,
300 rpm)
4.ProFile (.04/30, 300
rpm)
1 GG#2 (
2. ProFile.04 #6 ) GP
3. ProFile .04 #7 milimeter radiography
(
deviate )
C= E= longi. Split =
GG =

(longitudinal split) no sig. =

*k =

(Pruett et al- 1997)

(coronal - portion)

(apical portion) a

3
)

2

25

3<1II
-coronal  3,1<24
-middle  3,1<2<4

-apical  1<2,3<4

-GG



26

1,=60"

v,=Snm

———

3
(Pruett et al., 1997)

3
(canal deviation)
Friedman et al. (1989)
106
Wilcox  Swift (1991)
die stone jig
3 (apical) (middle) (coronal)

sonic digitizer



' Bareshi-Nusair (2002)

Valois et al. (2001)
26-40

(Hulsmann ~ Bluhm, 2004)

(Isom et al., 1995)

8.6%

Master apical file (MAF)

(MAF)

(Residual dentin thickness)

(Ruddle, 2002)

(Trabert et al,

(Vire, 1991)

2

1978)



L (Sectioning)
1
2, (Radiographic imaging)
(Littman, 1977 :Tang
Tamse, 2003)
3. Muffling i

3

Tamse, 2000)

took, 1989 :Katz

muffle

muffle

(Pilo et al., 1998 ®ilo

28
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