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Title: Evaluation of reduction in intracanal bacteria by three instrumentation technique: K-type manual
system file, rotary Race and Profile system
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** Department of Microbiology, Faculty of Medicine, Tehran University of Medical Sciences

Statement of Problem: Root canal cleaning and elimination of the source of infection are the most important
basis and the main requirements for successful root treatment since the main cause of failure in root treatment
is the permeation of bacteria or their products into the periapical tissues. Nowadays, the newly designed and
presented instruments for canal instrumentation can improve root treatment.

Purpose: The aim of this study was to compare the decrease in the number of intracanal Enterococcus-
faecalis (Ef) among three mechanical instrumentation methods: manual (K-type) and rotary (Race, Profile).
Materials and Methods: In this experimental study, 30 single rooted teeth were selected. Three cases were
considered as negative and three cases as posetive controls and 24 remainder cases were divided into three
experimental groups. All root canals were inoculated by Ef and samples were taken from all canals to prepare
microbial cultures. The three instrumentation procedures were:

- Crown- down technique with K-type manual system file

- Crown- down technique with Profile rotary system

- Crown- down technique wiht Race rotary system

After instrumentation, microbial cultures were taken from root canals and the reduction rate of bacteria were
evaluated and compared using one way ANOVA test with P<0.05 as the limit of significance.

Results: There was no significant difference among the three instrumentation procedures regarding bacterial
elimination.

Conclusion: According to the finding of this study, K-type manual file, Profile and Race rotary systems, all
can be used in canal instrumentaion. However, since manual files are more accessible and require less
equipment compared with rotary systems, and since the ability of all of these methods is identical regarding
bacterial elimination, manual files can be used in straight canal instead of rotary systems.

Key Words: Instrumentation; K-type; Profile- Race; Enterococcus- faecalis; Crown- down technique

Journal of Dentistry. Tehran University of Medical Sciences (Vol. 18; No. 2; 2005)

,‘&.w""‘.)yjlgﬁ)'yj a5/5 —ugui‘:)‘:,ib.}b ouSisly —O‘).Q; ug"")’ ch oKy —U»J.'é ublo _u‘M“" oMl ubb _C)‘)'Qf” :u»))i :JQ;M uﬂ}o i
FEONWY 55,90 YYVA B P YEY. ool

¥¢


https://jdm.tums.ac.ir/article-1-321-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-27 ]

OWA¥ Jl P o leis ,V A 2,93) Ol Sloss (sitdlag Oloss 9 (Sib sy pole oSl (S juilass doxs

ol

Oloyd Cuidge Lol aoiY o Jsol (pieare jl Cosie auie Bis g cilise (debries) sl @l 5l U gilus :dtlus Ole
g 280 JSelis, cslegdl Ll 51 ol Slga b 5 g g1 985 et (sliloys s ol e 1 103l o e,
A 39 |y yol ol Wl o il adye g (S JUIST (3luoslel gl 05950 &S s

Solle  igy 4w L JU J3b Enterococcus-faecalis (Ef) _ialS e dawlie Gua L ol adles iBun
s pbol (Race g Profile) is > 4 (K- type) s ¢ Jolis instrumentation

Cado 2ol lais 4 diged ¥ g (io ol lgic 4 diged ¥ ub oolatwl ddy ) ST I Vel oyo0 adllas cpl 0t oW (99
olos SIS S an 35 oo 15 adyy JBIS > ullSE S oS5sl 5 A5 5 GB A 05,8 aw > lodisel ads g
Dy i dlee ol instrumentation yog, duw .Adb as (295w S U 51 +5ulisSS

K- type _iwd 18 g crown- down yog, il esléiwl -

Profile _is > wiwsw 5 crown- down g, 3l eslawl —

Race s 5 piwaws crown- down SGsS 5l oolawl —

oigy dw L EF 6 x8L jials aoys s Jols ol jlse w0b 4 09)Sue cuiS” b JUK I ;5 instrumentation Jes | dx
A 48,5 L5 )3 (o)ls e prdaw lgie 4 P<e/e0 gy 48, G ANOVA 905l 5l o3kl b g 399

ANE-EY/¥Q Race 09,5 5 9 AA/YYEV/ ) Profile 09,5 ;> AMVFEY/AY K- type 09,5 5 jlre Cilyol 5 ko ilvaidl
20,5 ol (g gme BMB] 658 Blsj LUles Jas il instrumentation b, dw (y g

390 LI (g5lweslel j3 Wil oo Race g Profile is > (sledy, g wd Jolb K 3450 oyl sloaisl gillae 15 o domid
335 S (s a8 it g ool 5l 5 (Slagsy & o s (sl b &y (s oS ol J Ll 5,5 5 ool
@ o glahl I g e Gl U ) cplply fiea (s 68k Bl )3 LUl a0l et opl (olod 3
905 03litul (pid 2 Sl b

Crown down ¢Enterococcus faecalis Profile Race K-Type dnstrumentation :lae 319 s

(FAE Jlo ¥ o)l ) A 5)93) 0Ly5 loss ssidblag Oloss 3 (S iy pole s8> (S juilis dlome

(V) ol 0 ol JSulis 9 385 Cald cs)lon So Sl g oo ooy
535555 Gl 31 g5 lie plie s oo ol dilign ol 9,5 «Saigsl Joloe 51 oS

pdrlio g JSalis s €Ol pyws nBign «Bl @b 03y dodbg) cntege Sl Ko elon) oy S Jga> 4l
adyy JUIS e olod )3 9 0S8 o0 u,mb bg,iSh plo ol adyy loyd (il o S5elanl Jolse b Jole CBis

b (g5luSly (sl a5 (oS9y 2 cnlpli 1Y) )b jea g (e w2l 3l 38
oS asl als |y Ul ol b ogbe odlitel SV «Saingdl slojlen okiSibul  Jeloe S

S Gl b wley s g bag,Sl i o] ans dw clidss elol

¥


https://jdm.tums.ac.ir/article-1-321-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-27 ]

O 9 Olul o oo S5

.. Instrumentation SulSe 9, 4w b JUIS J51s 5 5L (2alS gy 0

e & b WU g 5 205 et nises oo
b @ 68k il ol (alad sbnl wa g apoleSy
iy opds fad dlis K-type bl YV ojles U JUK
el Cawd & yiouleo /Yl cyelygd ad b o lndiges

@ o) il a8l et Sl sl
oSl iy 3 ookizal b oy, ! sl o JUS S0
bl plolis g Joo cgrw (glp 135 pge g g
(§H5NS Gl g i edly HIE oS el yd Lilss
iy WY gled cow andy Ve e 4 NSyl
D05 syl VO PST jLid 4 01, Kool

3w U 039 Joyisl 5l lizebol Jga bt &
pyw & JUIS fals Cloasl lad ¥ oMy 5l lglais g5
by e 2408 awiél byl (gils s
4 JUIS g3 po JUIS ya 5,55 Job L Y oyles (siclS
s )38 JUK glaoyland b wled o g adl Ve s
Gobs cuiS b 4 il glabgse ol 5l e
YV sbod jo cel Y s 4 9 30 Jae BHI Broth
L0l g )38le)S AV e e cogby 93,5 ole dys

4 utS glaboe (ooled (amlbsSIl Gloj I A
WA Al e «ylS salie pis cle

Sl Gl a9 amilige ard sl
&S iy ol 4l edlatel (ATCC 29212) JIS6
buce 4 5 43 3lsyr (65l Gl catS  iglS s>
(00,8 4l celw YF Gde 4 9 zali BHI Broth
L BHI Broth Lo o 5 aiily b cpl 5l o
Plo) wb S g0 Pl Sy Bl adlsl
Sy pmeilge ol 53,8 Jols (8x) - TCFU/mI
@il )b o sly) a8 ool JUIS J31 & (6 S iy
(-5 45 09y e L (gmiliogas

oy 4 A JB 51 & g See (pmiliger il
©jygo ol & b ploxl ol bulyd 53 g gl S5

aowg gl el instrumentation SOl Jas
b oo B9l sloileyd > > g S ials (ol
laoylgs> L Instrumentation (s 0 blws oyl 1y
Jo e @l g Blo |y ol 5 e by ol
O o odimdgiiuns Joloe I ealil oSl S o
o2 i 9 &l z9y 9 2bals (organic) JI slge oLl
(¥) 298 o0 Lopunsil lg Sin 538,

5 >hb JUS ojlw oolol (cly (odan bl o8t
Slodpisy S0 1y ol cpl &S Slosds as ye

P2 oy ode SNITE E) 28 )
o oMl bl ol ads, JUS 5lweslel
Sl Cusl 03905 2yl ady; (giluodlel slocds,
099y 4 JUE ard aSiSS 4 Cad ol e (i 2
oo (23 JS5 ol & fgicgn elas o8 15 >
56 9 Mblige dbj (Saed b &5 LUK el
Sl &S g JUE olbals g db sl 5l S els
S903 0)l3l Al o gy19) ol b gt by L > 52
(V-0)

@ adyy JU gjlwoslel win flug asye 4 4355 L
2T pibus cslio Gloyd oy 5 ledyy bl il
il )8 5 hns bl aomio g pie g e il ]
e I AT UL Bt RS
Ovgy 9 odd adye b 4 luas o« Race 4 Profile
«$" Enterococcus faecalis (Ef) ¢ SL Bl o wd
Albee ol ady) gloyd gl 3 cuSs Jole S
(8)5 )8 dulie 350

eI W8I
JU G b ety S5 ol Yo ¢ 0205 adllas ol )

W sk & ladiges adyy i8S )8 (cw)p 3)90 adiane
b e 76 5l wledl jadud 538 g (g SeS 4 peddie

\2


https://jdm.tums.ac.ir/article-1-321-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-27 ]

(VWAY Jl Y o ke ) A 2)95)

Ol Sloss (sitdlag Oloss 9 (Sib sy pole oSl (S juilass doxs

bB U S 4l oy peiiwe JU (sl adiges
A odlal /8 a5 b g Ye o, leus

Race s> wiwmw bwy JUS o5lwoslel (clp
il oolatwl 35 9 Race id o piwaw dowy 4 ladiges
siSh 9 a3 S crown- down gla Ll (g
b U g metime Cde @ 50 09,5 cpl H0 N0
ofoF OE L g Yo oylews b G ) anl (gjlwele]
85 plxl

2 398 sl I Se o b UK saiind sl
et 5595258 pyo sl leo ¥ 51 o s (g Juols
0l 55 LB (gjlwodlel als e plod] 5l am o odlazul
b olatwl (GT5lgr 508 oy Jolne yid e

e UL 5l 0sSee cuiS ags dsge
slbyyze I (605 4iged slp dnstrumentation
Olod & (g5 dses b odlatwl Ve ojleds syl gdlS
Cygo 4 ol ¢ b pbol instrumentation I L8 o,
3,5 i,l55 CFU/ml

oolaiwl o dald e 4 lad Sl dls ey j0
BB @ Gdnid e 9See Jolore sl 4 &5 S
JB by pled & CuiS 5 (55 Hged 9 A5 ALl JU
LSS O)go

cbasl oo dald Glge & 550 el ol aw
JUK I3 & (6,58h 09,3 duw sladiged audy wilo A0
Gde Sl a3 )0 YV 0 emsbisSl l ae oAb edls
FlAS 1 s S Ak 9,Swe S B JUS I el VY
dos Ogh 9 il il ppe e V0L
D Apd (29,50 CudiS Iasee 9 auws Instrumentation
Loy Sl sy jap3 b gglS Sl jled L
A Al ZYY sals 09,5 5 6 SL ials

Bf 038" a3y 68L& ol 5l plisebol Jga> sl
4 blood agar la>w 59y p g aiby b 25l

v

gils JUS ol @ 5 4ty (09)See (gmibiwges 51 &S
V0 ojlod oyl Bl 5l (95Sue Jolme (13 sl b
slSely JBgd anl L b odlatwl JUK Job jo
Sojb 51 g el (egimegl] loddyy g (25
W eSSl el Y Cso 4 syl jho s

JUE LS ) s S aws o
D¢y ) iy 4 Instrumentation

Py Olgedl Sy b e0yguligSl loj uddS ) sy
S 8305 Sl 2 ls JUS 51 & ol 555055
O odlatwl by yiwl Ve ojleds (delS slabgyse
535 3ly JSal ol e b 320 bgye o iy
Maw Sl b céd)3 L, JUK o agh ¥ cne o
o ST Gla 0gs @ 1y JUKST B slapundS)lg,Se
Sloddg & 5 s ugiel oy bawgs SIS Slalog
Gl & 28 Jite byl (655192528 oyl (eo ¥ 55l
g i ool o5 vortex mixer 3 3 dlg) aady )
. . e ., T -y -
s ey 3l )S g VT g VT g VT e,
b g9y p g M5 awdhby Wde Vel
&, trypticase soy agar o Mitis-Salivarius agar
Uiz bms o 5 S5 L ol slaied als |
M e 0300 435S0l Csls YF ot 4y b cdy 10
A iyliS CFU/MIL @0 4 9 o less b SIS

sy BBl oliel b U (gjlwesle] egou
Pe y) s 4 K-type

g5 ol 4 baye cladiges o b LK (glwedlel
circumferential ¢S y> 4 crown-down  yos, jl ¢ o6
9 5+ LY oylas b1 5l b U s opds b odlatul
s oslel (JSl 4 JUg Sl

S > 51 oolazwl L Ju LS)'L»D.)‘.A] L;l)g
ovgy & ol &, jswd 3l ladiges Profile

09> Oy LNAd Kb g (gilSLy crown- down


https://jdm.tums.ac.ir/article-1-321-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-27 ]

O 9 Olul o oo S5

.. Instrumentation SulSe 9, 4w b JUIS J51s 5 5L (2alS gy 0

s a8 el Sojelamg See (b)) pol adlllas )
2 dese oSl Gis 5 U Ssiels ol
Cul usly S0l Cuting p loyd jd cdny JUE witum
adyy JU i )3 39290 (slags 8L olee 51 (V0NY)
25 oalawl yo5 bYs & Bf (5,550 )

cal Glad oy )0 &S Cuwl polie sladisS 5l SO -
31y e cow bulyd 3 (S5 LUl g 258
(WVa5)

olipmoyd dylae 3 Byl yudey oS cuwl glaigS -
Do oo CBl ) daze (yloyd @ b &S ) cuiidg
(VA-Y¥)

sloleyd ) odliiul )90 (g9 1> Lz 4y Caps JBlas —
el S g e (59l ldlonily pogasy (SS9l
(V- 0) Cal Spglin dae Sl plo b auglio

»lo synergistic colos (o Mg o JUK o -
ol nlple txley (Bl (JUghe ST jge o ST
b ady) glop sl cuss Jole Sy 8L
Slgie e sl ySh ple (M) il
Slp b iSh ple synergistic coles 4 SiSgd9u]
(YY=YF) Saiejlo cullad ¢ i)

Sl 4 ol Cagn s g A5) S S L -
(YY) ol oy )18l

- |
I oo
B
E ar
I —
A0 UP
2,3 (pile ZAD lueb! 394 g uSibe - lages
09,5 duw 4> pidlS

uwb}iﬂ L)L°) )' o A ol cusS U?‘“‘"\j9)’1 g0
wle aletslejl pll b s ans (BymS b lS
N am g JB o8l plie 2855 ploxl (81 3> Cugn
& SL Lials sy (CFU ,CFU,) instrumentation
dusloce 09,5 1 (658l alS doyd (oo 5 ' diged o
b geil 1 odliel bowg,S dw pw 43S
w8 )lg S ialS woyy e e ANOVA
(1 J532) €85 ploc auglic

AR a0 s> plime s bgipe sl Blyouil g (Sike Y Jgaa
alllae 3,90 09,5 4w 53 (519,50 (Sl FlS
S 1yl g (ke | Slasd | g S
AAVEYAEY /DY VAA A | K-type

AA/YYA N AYEY A Profile
AA/FFody/YaN A A Race

WAWYEYFYEY | YE | S

sl

slaggls (ials aopd g Jlee Slpdl 5 (1Sl
oy (L ) g p3 addllae 3)50 09,5 dw 13 (029
instrumentation _yig, dw ‘o 3855 cpl ;3 .ol ond
sdaldio (gl gxe WA 6SL Bls > LUy L
() )hged) df(=Y/YY) (P=+/VEY) 00,5

Lo
Jolog 9 oy b3l 3550 ) (Ao Clalllae ()9Sl

o 548l oss pll (s ad) sldley > ggiio
le Gy Sosfig,See chialie 4 olg o ales
g (W=0) Sojtegyse slajlll (V-AA) esledl

(VONF) dgas 0,L3] 5500 35Sl (sloalys))

(Uil 4y = CFU, —~CFU, x)-+)"
CFU,

YA


https://jdm.tums.ac.ir/article-1-321-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-27 ]

(VWAY Jl Y o ke ) A 2)95)

Ol Sloss (sitdlag Oloss 9 (Sib sy pole oSl (S juilass doxs

352 hlog b & 8855005 J) g)l 5 2980 031>
VPN SN P I I KRR e

5l odlatwl &S cuwl onds )55 0 cldllae b o
b 4 JUB (gilwoslel > Ni -Ti iy (clapimms
o> gjlooslel (sladg, I simpm g jodls ey B
(VEXY) 1L o

ojlyen b 4 dae Ni-Ti i8> cla bl 39)9 |
S 438 a6 ) U S 35 3 Sl
S |y At Ay, JUS ol oo IS

ol 5l gy 93 adlas pl 3 (Jdd e @
Sl S S ) b > dgge NiTE it
P e g B 5 i) de (Sl cadlsy)
Oh9y 4 ileoslel) JUE (gjluoslel o8 (slauds
i85 )8 dulie 3590 (g

@ Osomen o) oyl Sl sl el 5
duogs crown-down s, (Y0) [hey cpl sblie Jud
N 4 58 s 09)5 3 9 (S 2 il L) sl o

il Cligos a5 oyl Jsol o bel
(Sioplesy gy p8 gl sl adllas 3)90 (Slamg)S
diges bl Ly g gl (gslwoslel g ladiges sl
B 51 (S cnl g 2dbies oo ol SMelS Ll |
5l o altio lllas b 5 alllas 3yl Cins

slglis s opl o edlaiwl dyse  (sladiges
390318 ST 5390 madits JUI S5 olpo 4y 4y ) S
2 b ogd ol b Yoo ool JBlgje (slaads;
So b U e 53) o3p type I1 dops (38,5 L
Gign 33 A7) (/F+) olais ol > o JUS (ISl ses
o JUS gouiims g instrumentation ‘pe ¢ 5y puils
dg29 e JUB 4 JU S 5l 8k s push Kl
S 15l (68 Wiges gl ) Canslyi o 48 sl

¥4

Mitis-Salivarius agar cuiS laow (awyp opl o
5 g gn it ks 15 0l Cloail 4l oo loie &
2o g dnlaie 13y ol » (BN bSesyml 5l an
2 MBSl plplo i )ls wdy @)a8 lase opl jo ladssS
91 e JS o (5ol dawly 4 oS addlae gl
WD (6 S gl 940 bl

cle sy dnkises e SlasSogll 8 oy
a2 S g Al oge 4 gy pas

Kisle;l 0 (gpSdiged

A ool wlibiog Soo

Olsie 4 ;o trypticase soy agar cuiS lasw
90 oyl 5l edlatwl s pe 4 0l edlaiwl | Jaere lae
L laze 93 (0ke jl 15 S oo o8] s Jloisl Lo
(CFU) 4350 slag S iylosis gl aline slacd,
W 0olauw]

o ald laie 4 ool Hlas ¥l adllas opl po
SASL yean pas p sanli0g)S ul adly 5 b ealitl
g Instrumentation jl ax g 8 (¢S diges > )

G oolaiwl Cute dald e 4 s ¥l s
4 gty (SlSo Jor o 351 ol 2 5321 35 095 0l
b QS gD slas Sl sl i a2 4 e
A2 hals

a5 JUB 3 el o sese Sligls cls 4,
oAbl (638l (i U Cglite (ybuS ol Sl
zoils 31 s bl 295 i S MalS lnJUIS 4
<& (instrumentation I L3) JUi& Jsb o 5,80
cuiS 5 CFUL Gjgo & o] @l 5 ad (29,500 S
o35 CFUL &jyse 4 g instrumentation jl ae o i

instrumentation

Slawlio by S plgie 4 Kfile jladllae cpl )

O9590) (Sl 0l p3 gy ol L) s ool


https://jdm.tums.ac.ir/article-1-321-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-27 ]

O 9 Olul o oo S5

.. Instrumentation SulSe 9, 4w b JUIS J51s 5 5L (2alS gy 0

2 oulesdly sl culple (10) Wed Bio il o0
4 yiod el S 2le gla g 5 Seogll ol
@ ) Seodgul ployy womt Wlg e s e )l
(YA) W5l ool

b wd K-filee g cpl po oolaswl 5y90 (sla |18
i gl sl (JSo U glaie b blogy 9 (e glaite
gais) Race & 5yg0 ) (V1) 29 (e g 42)> jho
wledl B pl ply ] Cute B agly gyl (ke
ol by ya8 o i gyld ol G131

il 5 g aBalol s 4 adlee ) 5 Ll
celo YF oo (b & pl 9 LUK @ xS
P b g 6yl pesey 4 358 sl p)Y <8y b S
KBy )8 il plply s (3lae JUI LS
ks cuie 3l S bl g 4 cuwd cuiby Race
O > U (a3 S pliee ST LS g 3L e Jloy65
soylesd cuildyy Race i o duglie Lid > 05,5 o
Sy o oyl Profile & cowd 1y (gyiin ol

Uil hwgio (V0) o )Ken ¢ Siqueira aslas
@ 7 AV/XE (b oyleus) +/+# Profile ;I odlazul b (¢S
cagplio Ly ol adlas j Lol 733 a5 sel s
il

IN-Vivo &jaw 4 &S (VY) -, Ken o Dalton adllas
bS8 Cjgo Jeie mitee slajdgeoy 59 »
9 crown-down g, b wd K-file o oS 29 0yl
o Bl dgvg (gl gxe (g bl M3l -+ ¥ profile
48 Sl eolaiwl b &S 1) in-vitro Gldllas o5 L
adyy g JUS & Ml g5 0pS e g 7Sk
soss il o (MiX) byl 55T ol (sl o8 gie
b

5 Instrumentation a5 sy L yobs asllles gls

)l LS.’.YL Jo yd L.s'i"’&" )9]9 & ”19’@

Mo & bgypo b putane JUB b adigad el
et Gl g Ol (Saed a0 b (pladigel (8L
5 WSL &S Lul 5l Ll De (gjlwedlel s s
&ty Mo b jblissl 5 SO L sl JUIST 2 IS5
5 JU S sleglis slvada) Il jigg 35800 d2lse
g odlatwl Hbolizdl JUKT L

o1 o3lizal b5 g5 §) Comsilanig,San 5 ool
o by (S & i g Gt ] 5 A3 ]
kilis ol (25 lSsh wgd Sl g

Ef 9) bk 45 5l g & Siglajed ey
o » Jl-sgdinds Jes lp o)ls
95w b Cuold U AS edlatwl instrumentation
2 g0 Sl gy Sl & me CoplSoun
0AiS Jigdte pxie SO s 4wl awsh Sl UK
instrumentation 5 guituws (Sl il S 9 29 Bl
2365 318 (bl 2590

3 5 St gy # Jleisl Jds 4 35 RC-Prep
i odlatwl caddllas jo Salilie Jolge yials

2 &S (V0) Siqueira adlas ¢ adllas opl > as 3]
Cygo puiians S U > 5 IN-VILTO Cijgo 4 42
dw bwg o SL ool » aog LB Gials wlas 3
Lao cpl & 5550 o cpl (Jg 28 Job plus £
gl dlpug ) (Sl Joso b el g ySh & Cons
&S odddgdind odle S L instrumentation sl 4
g fins o dblio 1y Wgd Bl ady) JUI potnses
» Alg o instrumentation Joe S ramification
Wi b Sh mess lp e 05 pbxl bl
>l Sy 0 35290 slos Sk (izren (YV-10)
g ¢ INstrumentation  Sole Jos dowg 4 3


https://jdm.tums.ac.ir/article-1-321-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-27 ]

(VWAY Jl Y o ke ) A 2)95)

Ol Sloss (sitdlag Oloss 9 (Sib sy pole oSl (S juilass doxs

w25 Lo andl 15,5 L8 dn g 3550 Sl slasles
20k 5l by (605 4 ) |y Sbjplis s

Slapiams 4 Cond wd sl bl & bl )Ll
SFeS Clies 4 g Mblge oyed D yidn A5y
» Wlg e wal powlie bl Cud jo g L) LS
s et clp Rl ek b JUS
GBS & sgime iy oy 5l odlizal o sl

P o O plin & Gl @ ey L
g JUS olals g al b ) Sl slyiloyd
352 Slapias § Wil odom U 4 by
Siwd 1l G5 @i g Jsus el 3,190 w3557 (gl
oy Cluds bl yialS don 0 g Hlew 5 Szl
29> (boedily & gl (pl 2980 doiidy 2gd
Clayzs (Bl B 3gus 03y ybjeel 55 Sl eges
aled S g 2] 555 4 3090 1)

Opzxen 283 Sl 1) JUE 53 35290 slapunslSl e
G me M) guds by LS Buins opl ) (o bl ol
Sy e om (Bl Sb) ilush cuas bl
kedyy ol plad e 3)l8 459 Instrumentation
5 yS 518 ookl 590 Sldgul slogleyd jo AslgT o

5 Siqueira adllas & bl b o adllas cpl jo
Syl dsyd) LLSTHLHE buwy dises (V) ) Ken
O 000 il (el ¥ cae 9 Yhar jlis 4 05%C
G b S B o cele Voo 4 Lglos
S35l oxileBly sajB b B 5118 v 5 55 byl
al &) celw V8 cusdS jl pw Jy s B UK
4 6L il ol Js 4 g (b 485 ka5 ) 5 e
8,55 Oy 6,8 L Ay da JUKST 80

dw dlio CudS odiad lis &S &bl =l 4 eyl
Sk Glo o ond Jlasl bulpd b Gtalojl 3590 alisy
» Wl Rlog ol S o calply @il Ef

&b

1- Kakehashi S, Stanley HR, Fitzgerald RJ. The effects of surgical exposures of dental pulps in germ-free and
conventional laboratory rats. Oral Surg Oral Med Oral Pathol 1965; 20: 340-49.

2- Bergenholtz G. Micro-organisms from necrotic pulp of traumatized teeth. Odontol Revy 1974; 25(4): 347-58.

3- Coldero G, Machugh S, Mackanzie D, Saunders P. Reduction in intracanal bacteria during root canal preparation
with and without apical enlargment. Int Endod J. 2002; 35(5): 437-47.

4- Walton RE. Histologic evaluation of different methods of enlarging the pulp canal. J Endod. 1976; 2: 304-10.

5- Weine FS, Kelly RF, Lio PJ. The effect of preparation procedures on original canal shape and on apical foramen

shape. J Endod 1975; 1(8):255-62.

6- Caltoni M. Common failures in endodontics and their corrections. Dent Clin North Am. 1963; 7: 383-99.
7- Bakland LK. Endodontic mishaps: perforations. J Calif Dent Assoc 1991; 19(4):41-4, 46-8.

8- Peters O, Egggert K, Barakow F. Remaining debris evaluated by SEM after light speed and profile 0.04 preparations.

J. Endod. 1998; 24:24:277.

9- Schafer E, Zopek KC. A comparative scaning electron microscopic investigation of efficacy of manual and
automated instrumentation of root canals. J] Endod 2000; 26(11): 66-68.

10- Ahlquist M, Henningsson O, Haltenby K, Ohlin J. The effectiveness of manual and rotary techniques in cleaning of
root canals. A scaning electron microscopy study. Int Endod J. 2001; 34(7): 533-7.

11- Stone R, Zuolo M, Walton R. Apical transportation steel versus, Ni-Ti hand vs, Ni-Ti rotary. J Endod 1995; 21:

216-20.

AN


https://jdm.tums.ac.ir/article-1-321-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-27 ]

O 9 Olul o oo S5 ... Instrumentation Sl o) 4w b JUIS J315 5,580 j2als ow)

12- Diandreth M, Ellis R, Fagundes D; The effectiveness of hand and Rotary files to maintain canal curvature a
comparison. J Endod. 1995; 21: 236-39.

13- Fabiani C, Pisacane C, Boschi M, Franco V. Nickel- titanium versus stainless steel: comparison of four
instrumentation techniques on canal transportation. J Endod 1998; 24: 277-80.

14- Dalton BC, Orstavik D, Phillips C, Pettiette M, Trope M. Bacterial reduction with nickel-titanium rotary
instrumentation. J Endod 1998; 24(11):763-7.

15- Siqueira JF Jr, Lima KC, Magalhoes FA, Lopes HP, Deuzeda M. Mechanical reduction of the bacterial population
in the root canal by three instrumentation techniques. J Endod 1999; 25(5): 322-25.

16- Siqueira JF Jr, Araujo MC, Garcia PF, Fraga RC, Dantas CJ. Histological evaluation of the effectiveness of five
instrumentation techniques for cleaning the apical third of root canals. J Endod. 1997; 23(8): 499-502.

17- Jett BD, Huycke MM, Gilmore MS. Virulence of enterococci. Clin Microbiol Rev. 1994; 7(4):462-78.

18- Shuping GB, Orstavik D, Sigurdsson A, Trope M. Reduction of intracanal bacteria using nickel-titanium rotary
instrumentation and various medications. J Endod. 2000; 26(12): 751-55.

19- Bystrom A, Claesson R, Sundqvist G. The antibacterial effect of camphorated paramonochlorophenol, camphorated
phenol and calcium hydroxide in the treatment of infected root canals. Endod Dent Traumatol 1985; 1(5):170-5.

20- Fabricius L, Dahlen G, Holm SC, Moller AJ. Influence of combinations of of oral bacteria on periapical tissues of
monkeys. Scand J Dent 1982; 90: 200-204.

21- Browne RM, Tobias RS. Bacterial microleakage and pulpal: inflammation in experimental cavities. Int Endod J
1983; 16: 147-50.

22- Coldero G, Machugh S, Mackanzie D, Saunders P. Reduction in intracanal bacteria during root canal preparation
with and without apical enlargment. Int Endod J. 2002; 35(5): 437-47.

23- Zakairasen K, Frick K, Deguzman J, Austin B. Comparison of hand filling with two engine driven techniques. J
Endod 1996; 22: 214-18.

24- Thompson SA, Dammer PM. Shaping ability of profile on taper series 29 rotary Ni-Ti instrument in simulated root
canal. Int Endod J 1997; 30: 1-7.

25- Cohen St, Barns RC. Pathways of the Pulp. 8" ed. St. Louis: Mosby; 2003. Chap 8: 235-76.
26- Walton RE, Torabinejad M. Principles and Practice of Endodontics. 3 ed. USA: WB Saunders; 2002.

27- Sjogren U, Figdor D, Persson S, Sundqvist G. Influence of infection at the time of root filling on the outcome of
endodontic treatment of teeth with apical periodontitis. Int Endod J 1997; 30(5):297-306.

28- John I, Bakland L. Endodontics. 5" ed. USA: BC Decker; 2002.

29- Stewart GG. The importance of chemomechanical preparation of the root canal. Oral Surg Oral Med Oral Pathol
1955; 8(9):993-7.

oy


https://jdm.tums.ac.ir/article-1-321-fa.html
http://www.tcpdf.org

