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Statement of Problem: Root canal cleaning and shaping are important steps in endodontic therapy. In
order to develop better techniques, new instruments are constantly designed and delivered to the market.
Purpose: The aim of the present study was to compare the effectiveness of one manual with three rotary
root canal instrumentations techniques.

Materials and Methods: In this in-vitro study, 80 mesial roots of freshly extracted human mandibular
molars were divided in to four groups equally and prepared by one of the following instrumentation
methods profile NiTi rotary system, Protaper NiTi rotary system, Flex Master NiTi rotary system and
hand NiTi K-file instrumentation. In each root one of the canals was instrumented and the other was used
as control.

After decalcification, cross sections at 3mm and Smm of apical portion were prepared and examined for
remaining debris, predentin and smooth walls under light microscope. The data were analyzed by
Kruskal-Wallis test.

Results: Significantly less debris was found at 3mm cross- section using protaper and Flex Master
techniques (P<0.05). No significant differences were found at Smm cross section. Also no significant
differences were observed for remaining predentin at all regions. Significantly more smooth walls were
found at both regions using protaper technique (P<0.05).

Conclusion: The protaper technique employed in this study resulted in cleaner root canal walls than the

other techniques.
Key words: NiTi; Profile; Protaper; Flex Master; Rotary technique; Debridement; Debris; Predentin

Journal of Dentistry. Tehran University of Medical Sciences (Vol. 17; Nol; 2004)

FANYAYD 1580 o Sing il 5 j90] 09, = K8 350005 008y = I3 (S5 pyle oSzl — oMl MBI b — s 6350 Aid] QB 53 1 Jghems il t
Fa AR I PVTO)

YF


https://jdm.tums.ac.ir/article-1-379-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-10 ]

QYA Jhar ) o lad VY b93) Ol lags 1 2blagr Oless 3 St pale olSilils (St puilass e

ety Jolog ojgy b 330 cpl 3 adlie ol ady) Glapd 3 pre el (K JUIS (a3 S5 g sl e Ol
igdi g ik 3y 5 (b ciliee (S )b by

;> NiTi K-File w4 Flex Master Protaper Profile i3 o glody; oLl e awslis chan | ol dalthes 1don
25 pbl ady; JUI g lussalel

iy 00 03y8) gt 0 45 il ly S8 oo (cledlss Jbje ad) Ar pBLLST o8 adllae (] ) tgwiz B9
0 ez & Ioaddyy o) 25 B,5 5 3 3190 lyie @y o> JUS 5 285 e & W JUS Sy ady o 5 50
45 ool NiTi K zw> b 4 Flex Master Protaper Profile la b6 3t S kg il )1 S5 5 5 508 padi (g5lune
55y Ko 1 izl by 5 18 4105 ool @ stk & 5 ¥ Aol 3 Wy 2555 Sn bl pgmalSsiand 5}
Cud dg Sl gy JBIS (claalged (il Bl i g 0xiledl vey g s e bl 2 i)l e 28 )l )95
43,8 o Kruskal- Wallis (g)ll 9050 51 eolisel b a0l

Sy (P<e/-0) 390 208 (5)l5 sme j5b 4 Flex Master Protaper o5)5 ;5 «(¢yiosie ¥ glaiie ;5 oilagdly (6500 ljue tl4230
Gl pme MBI gyiadio B g ¥ ablis 13 axiledl (pidoy ol Hai Al sdalie (o cas OWB] (gyR0nls b gale
905 dloul (gytedes B 5 ¥ xblis 0 80 clepg,F 4 Cauws (g5dle slaoylad (o) dae yob 4 Protaper .l canlie
(P<-1-0)

A5b i aelo Protaper Ll eslinal adsy JU (o5laSTy (ghyr dusy oo Ja5 4 108 a8 doma

poolis — S5 Ll Protaper Flex Master § oia o 5y {leds 23 £g 00 {030 (0 31guls”
OYAY Jlo oY aplads (1Y 5,93) Olpgs (plosd imdlagp Olass 9 (S s pole 2230 S il ai dlovs
(S dbdls YL gpddils) ) aS,le b b doddo

9 SH plp P Cegie (£ cups omoml b ol ggiae ) (288 5 gjlusly 4k Schilder
g Y gphodlas] cle &l bld ol objuS K6 dis (gilusSTy 0,8 (Byee ol adyy 3890 loyd ol

9 S5 et ol (epeS (2o cops dmomlk
(£) 28 0 2l ) gla U o )y plrals
lollas Ll 0pde la lls ool 3,05 &S Ll 5
Slse By 5 Fole s L U A glep o
NS B35 4255 3y90 il ojgpel hiloiise sy
Bl ilie bl g eizes kS
iled go JSda |y bl 5 Cusl 0nd 1l 2)lg b i 2
A 3k dzee o252 ) B dw adlas ol
S8l ol g a5 8yt 3y9e (5iLuSTy ol
Hand NiTi K-File s)ubol 5 ousd ogy b

Yy

IS (b g JB sy JUK degenne (slgives plos
..\»‘)Ltu.a w9 u._t'l..{)JSlJ JA.‘!]) le.bob)si)é tu.ﬁ .)l}a ‘LS’LQ(:J]
SilaShy adsy lopd )3 pre Hls SMSES 1 (S (V)
{7} ol diad (glaaidy; (B35S 9

ol silwodlel g ang shp |y oo (slasd) laoes
okl Lbgy cpl 5 S5 a8 Wlos)S' slpady o JUIS aigf
{F) 2o (o232 9 poliss ~ JS sl i 5l

w5 sty 1) Nitinol sui ohlSer g Walia ) -yl
ol el ontete (F) Loy S0 ady) gloyd o B


https://jdm.tums.ac.ir/article-1-379-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-10 ]

OLASan 9 5332 Gad T eblS s L NiTi K-File = g Flex Master Protaper Profile &5 2 sledys 26 ABtle )T duy i

053k &5 je2wd 3 Flex Master .25 >

phiud (ly Siolgrud ppw Joloeo Sl lemg S plad o
.5 oolazw! Lubricant lyie 4, RCprep jl ¢

Mol yogil WM lawgs o B J5s0 Kbl 3t
032 Ciygo 5 Kb olidiam] (A5 43 g 4D dien
VY Sodo & diges lmd (S5 pole o8l [ Sbjslus
adendSy B s oo 13 Ve S Sad p cel
St 4y Sopby M sl 10 55 jhate & ol oy aip
daie dp Jos 50 03 )8 petd Cly S > 4d3 D
AaB) 15 plol Sagll oS 5 g 0cdo B 9 Y 3 (o250
L oaolio juew {39 (9,50 & U 0 odd dbml ablis
(HEE) cojfl —oebeSslon 5 Jdio iy
paasie Sy by osdans slbeY g 0355 (g5l
oBT sont oslizd b g5 5 a5 lad g S§ bl
022)5 i)l 6399 wgSang S Sl odlitl b g

)5 s ) JU g3l ol slp & algpadld
JUBT 3 sslendl 6 e 5l B0e Oyle waind
b dslio > JBIS (clooylgrs 5 sdilogdl pdop e
dulis 4> U slimoylgrd i Ble e g anls JUK
anls UL

Soheo 50 Jlog @ JUI golaw ol adlae )
Ol 5 050y lie (g 3925 ity g 4 o
S culey > 20,5 ebd amld U L sl
9ol 31 oslizd b 05,8 Yoz )3 JUI (gjlesy (sleadls
Sad s g o)l Kruskal-Wallis gl

(il

Y dafe ;> JUIS b esladl (g0 e S5

L Flex Master 4 Protaper (s (g)kesho
b gxe (sl g5 Profile ¢ Hand NiTi K-file
9 dhwg oy Scwle Protaper {P<:/-0) cub 3429

20,5 duolio

2 P92

WAY Jlo 5 &5 a8l — o0 adle oyl 5
plosl i Sy pole oSty Szl ealily 5
el ol S5 01 0audS pg g sl ge s Ae i
axyd Ve pdlesd abre 5o ceb T Ot 4 JBlas
bl slbdigel Jhjo ddyy ud (oSS GUT eyl
WY okd alad Aty Jgb 3,8 alad CEJ 450 jl ot
M 0l (Saes ) sy b JUE g ek
L JBIS Faved 42,3) 50 el 15 o T 85 058
YO Sued doyd pSls b i Schneider b,
s S Jbse sl JUST ples 1 {45 i8S s )3 a0
1ald plge @ )50 JU 55,90 diges Slgie 4 JU S,
b azs,8 ks g

oo sl (Stainless Steel K-file) v+ L1 & |
S o 238 oozl JOI pdgudis 5 5L (b)) g Jsbo
grasdee V35 o8 by slogl 3 b Sy esmlie
ol Cuod a4y (WL 2,55 Jobo

S slab il sl SibB S ) U
8 Sohy s 9 0261 pgo & baiged Jiidg
23 4 05, b Kibls Zipfo A3 Jitio oadodl] J3
92 L)

NiTi i 5 Ketype (gwd o b b Jl 095 -
bl cul 55 4 p3Y Step Back | yhg, 5l edlitwl b
A4S b s Y0 Lol

b9y NiTi sl bl I eolizal b pg> 095 =
o8 3ke KBS je2wd 3ub Profile 23~

oy o> NITE gla bl i szl b pgw 095 —
odijbo &b )I5 j9mwd 3o Protaper L5 o

ey » NiTi gla bl 51 oslizd L plez 05,5 —

YA


https://jdm.tums.ac.ir/article-1-379-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-10 ]

(VAT Jho o) opleads (1Y 5 90)

0L gilasd giblagy Slass 5 (St pale alftsly (St 5itais dlre

alewg Protaper a5 w5 515 4 sioby 15 aglie
A5 Jg o o g oo R (g it
(5"’) Cusli S5 61y pme OV sl oMa Slo

A3 3y30 Bl ke (2l e sl ol adllas
08 sleasls pbolis sasodle] wlepY danlio j
o Gliee g oailesdl (puiisepy Gl c0sileddl 50 ol
bonj (b ol g ale cslooss Jals (g0 i 13
JUB asy slaoled @ af cuwl omleddl 54,50
Hsm g ddlioe (Joie dlpe il )3 g Mz o
S il 85 o (55l Ly Ko e 915
Cool ddsy JUS 51 (e zad il Lol Cilaal )
(AY)

zop Al alg o pdcanbe (g e ¥ alaite )
alpss oyl ¢ Protaper JUK 3 51 oy
e (Ais zhis xhaw |l Protaper g Profile
aw cpl V) Wl e eullsdl Lyl o aS Pitch sliws
Iy s 29> oljee cnsain Protaper o ai cel Jole
oles Jlos !l (g ytosle ¥ glaie 13

JUE S o zorh oo 5 5l s eddie 0 a5
e Viatsl ol o3 g ol oslizal 3y50 <o b6
e 39 ghaile cnl g3 JUS B8 oo da el 0l
Dygue 4y ]) Lng).g.‘J aS el G @La U“’E’“J&r’
oo eo 45Ty o SOl

(Yo=FY pm) juite Ceobius b ol glY 4uSdoy
.(ﬂ) J)b )])5 (JL‘JL‘% L:A.o..w) Elf— l:-uo.wj Oﬁ)jubb )3 d._{
3 ilg oo bgiSL as canl ol asuie a5 oyl
Rigad 0323glST Cpido

@ b (Fete Y opl(glopy 3 Culge Rl
Oty Canl S oS bol 5l g azily SOk j4b
s505 38 ) B JUS ol 153 5 450 JolS oo

¥4

§roudus O zhaie ;3 Jg 39 aliwg p ywwlial Profile
el BT IS b olasdl e lpee S )
(P>l ) cuili deng g4l xe

¥ ogblis 53 7 3D oslasdl sutiveyn e s 5l
13 aamlie (gl ine (sl OB gyt he B g
t (P>+/.0)

S ke T gaio )3 JUI (oo lg addle s j]
s Profille L Flex Master 4 Protaper
45 sdalie (g )b txe (g lol (331 Hand NiTi K-file
Flex Master 5 Protaper a5 gs00 a {P<-/-0)
dged 2ol o 58le clae e

U oy adiibo 5 5 g ptadio & gl 3
9 Hand NiTi K-file .Profile  Protaper
15 saelis )b gas gl MY Flex Master
9 Fllo (clmeyle:y Protaper & (g450 & (P<-/-0)
Dgei Mol 1y 5 5U8lbl glmo,lsys Flex Master

S Aot g S

9 &5lsh a,lai Schilder ()3 Jlo Yo ags
M5 Ay Bige ey Lolul 45 sgad Wl 1) _as IS5
JUS 38 5 NS e iy o 3 33,5 o oguins
{3) el (23 IS5 5 g5leSh 4 bgyye

dorlie polile & WWYA Jo » llSes 5 5555
O SBlo (pien (pBdn 5 pd Sudby bly
S bl 5 s SS e bl hwg JUE olaolgs
9wy S | Hero642 i b 28 > NiTi
o0y lise > disMe BB cglis g 5,8 eslizd
(0) 391 (g yodes B plafio )3 oad azdlyy

» Protaper cuLi WAY Jl » iKen 5 15655
oolpd Gdle en (e 5 gy Cudby
390 629 oS )See bawgi 1) (203 88 gy L JUI


https://jdm.tums.ac.ir/article-1-379-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-10 ]

OUSan 5 5250 b @IS ,55 .. NiTi K-File zws g Flex Master (Protaper [Profile o2 5 sladss 2 US oA Bbale;T duuylie

b . Hand NiTi K-file

A5l dhy oppcalie gyedie & ghae )
dlowy  pyelol ¢ Protaper leojles 3geidile
.39 Hand NiTi K-file ¢ Flex Master
Protaper o5 sy o a5 4 sub Protaper o4
sl B glweylgsd ageiddle (i 5 dlug 1y Sawlo
5 e (ilte glabe gaw (O S r 4 2P L s
dwy o 5 & Profile L Flex Master iy L..l)s“u Hlad
Coyicunlioli g 3,5 )8 pgd b3 5> ub Flexmaster o
dhie cpl 0 oy dgeidle a1 b
S (o9 a3y e ) asb Hand NiTi K-file
abwg |, Hand NiTi K-file sl adihe claail
bl b & drg bl b ol plts gpiorda
iy gy 45 Sy e i 4 adllae ot )3 edel Cawy
5B oilst %0 bl aw b k3 > Protaper
b Blo g adiledl pdide w03lenBl o0 liee
Aled o Joo g g Cad goawlio (JUIS (slao)lgd

SO 9 K
Sl Olads e gMen b adles o
plow) & s (Kdj pale oiily (SS5lud L
Fyo WSen 5 pdgpue J abug (py & Cul 03,

.)J;go U.;L)).lg 9)&.&5

(IO 5 sadans oy ablas ;o audl) wib wsly
B @ i ) ey by b opale Bl ool
(b s ) Cudbge (gypSojlul 3 Jele Sy lye 4
sumylis cul Swe R0 slaadl b oslyen ooy
{3) 3L JUK sleelge> vanlio Instrumentation

3 onledl ptideyn olise i i gobs ddlke
Sl OM3] cahe B 9 ¥ ablia » JU b
Sl g3 (I e

e oy e S Wb 45 3403 leie Schilder
Gis ol egde 393 donl JUgyS b Kl dab ]
wollas 55 JBIS oy g ol ples 3 2le Y clgsy
sole & gDy b ady) glop Ay 5> @jle & fCw
a0 g dmd il b JU sleoyles den s
(Vo) 259l 3529 & (g 5o (sloo)lgd

ECUIIIRPRINIE J R RN
g Flex Master laojlgs dgeidlo jai 5l abug
Hand NiTi K-file abwg pgcwslel ¢ Protaper
Y

y» Protaper g Flex Master yty s 4 w5 |
e o 4 2295 L 355 9 550 by 4 Cund gl )
b b8 o> cnl jmia 650 5 JiB 9> ol i e
L oo ol oblg s yteudia ¥ alaio 3 U (glaoylgyo
Dy 5 sl bl sy Blo sloylgs Skl

by o iy Sl oxlizal L oS bl
oy o ey bl g8 b JUS ksl
Boyass  d508e i Gl dhag  pyicaslial

:@l}.o

1- Cohen S, Burns RC. Pathways of the Pulp. 7™ ed, St. Louis: Mosby; 1998.
2- Schilder H. Cleaning and shaping the root canal. Dent Clin North Am 1974; 13: 269-96.

3- Walton RE. Histologic evaluation of different methods of enlarging the pulp canal space. J Endod 1976; 2: 304-11.

4- Walia HM, Brantley WA, Gerstein H. An initial investigation of the bending and torsional properties of Nitinol root

canal files. J Endod 1988 Jul; 14 (7): 346-51.


https://jdm.tums.ac.ir/article-1-379-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-10 ]

(FAF Yl o b el 1Y 8 90) Ols glaud (malags Slads g Sl g pale LEE PR S W IV I £

s Rotary NiTi (gla bt b aidsy JU aduns (S48 jea7 5 65LSl ol iow dulin ailj3 (pliSis {loanly ailol) dee o gadhusl 2y dasra (3455 -8
Sl Cledd g Sdpasle ol L SUS 50l auslaly | K550l YYAY ojled 4l Stainless Steel gg 5l K-type gla Ll 2w s,
YA Glad gleys

Protaper s 2 plesw b sy JU gl (S4503 5 Sy (ljen sl aibons U tflaialy 25L01) dases o oDl £ dams 89S0 —F
Chesd g Sbyage o0l | SS50l0 saflisly | S5ilus Fo¥ o5lel albbl Stainless Steel goi jl K-type (cla b b 2w 59, 9
AYAY e Pleys malig

7- Schafer E, Lapek KC. A comparative scanning electron microscopic investigation of efficacy of manual and
automated instrumentation of root canals. J Endod 2000 Nov; 26(11):660-64.

8- Hulsmann M, Rummelin C, Schafers F. Root canal cleanliness after preparation with different endodontic handpieces
and hand instruments: a comparative SEM investigation. J Endod 1997 May; 23 (5): 301-6.

9- Evans GE, Speight PM, Gulabivala K. The influence of preparation tecﬁﬁ'ique and sodium hypochiorite on removal
of pulp and predentine from root canals of posterior teeth. Int Endod J 2001 Jun; 34 (4):322-30.

10- Walton RE, Torabinejad M. Principles and practice of endodontics. 2™ ed. Philadelphia: WB Saunders; 1996.

\


https://jdm.tums.ac.ir/article-1-379-en.html
http://www.tcpdf.org

