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Background and Aim: Preserving canal curvature during different phases of canal preparation is an
important point. In Endodontic therapy all efforts are made to prepare canal in a way that final canal follows
the primary canal curvature. The purpose of this study was to evaluate the efficacy of root canal preparation
performed by students at Endodontic Department of Dental School, Tehran University of Medical Sciences.
Materials and Methods: In this retrospective study, classic method of step- back technique was investigated
for preserving canal curvature in mesial roots of first mandibular molars and mesiobuccal roots of first
maxillary molars between years 2000 and 2004. A randomly selected sample of 400 dental patient records
was investigated by 4 observers (Endodontic department professors), searching for procedural errors. A clear
explanation sheet of curvature preservation and procedural errors such as ledge formation, apical foramen
transportation, zipping and stripping and a questionnaire were prepared for observers. The observers went
through reliability test and kappa value for agreement between every two observers. The results were above
0.8. Data were analyzed by EPI6 statistical computer program, using Chi-Square and Fisher exact test with
P<0.05 as the limit of significance.

Results: This study consisted of 152 first maxillary molars and 248 first mandibular molars. The prevalence
of curvature preservation in mesial root of first mandibular molars and mesiobuccal root of first maxillary
molars were 38.5% and 47.6% respectively. Procedural errors detected consisted of 33% ledge formation,
26.1% apical foramen transportation, 1.8% zipping and 4.1% stripping for mesial root of the first mandibular
molars. The results for the first maxillary molars were 27%, 19%, 3.2% and 3.2% respectively.

Conclusion: The study results revealed the efficacy of endodontic education and the proficiency of junior and
senior students in preparing curved posterior root canals. The results obtained in this retrospective study are
comparable to prospective studies.

Key Words: Step- back technique; Apical foramen transportation; Zipping; Stripping; Canal preparation
Journal of Dentistry. Tehran University of Medical Sciences (Vol. 18; No. 3; 2005)

Sa9] i5j90] 09,5 — S35 01Kl — 3105 Sy pale oSl — Lo bl — oMol MBI bl — ol 1y shens e T
SEETY 5155 YYVYYA 3Ll SPFYSFe coils

)



O 9 3u>g vgle S e OS5y pole iy (S sl i 22851 > sud o3kl sleslais s JUIS slisl bas Oljae (oo 2

° 4

D ddinen SS9l (losleyd 4> sl I3yg8 p (sloprg Caenl 5 T geiedke] yeus JUIS Lol Las (8B 9 diwe
JUK olisul baas e s Bun byl adlllas bl o adol S5 01545 13y Mels 9 MO s JUI ol S &S 29 0
P S by olgie @ step- back gy 2Ll g eadaday lop dlse 3 ml 9 YU Jsllee slessily laads; 5
A pll Lsls ol (slwoslel

OB 3 018 SRl YU g b sl Jge sledls 4 bgape 0259 VOAY jlosigp ¥ro (SaLSIS gy S (b 2 awi 2 990
oxlil reliability yge50 5l b Sosalin el ydas Slgsten | olsabl (cly 08,5 )15 il 3,90 (Liso Lslul ) Sosalin ks
Joy).o s35laudly 0839y Y¥A 9 M J?‘ )J9.c L ]oy.)..c 0839y VoY gy Yoo O )1 ol Cawd L <IN )‘ Jrae Kappa TR Y
5 ZIpping JISul colysd alrale el Sl ol o o slalls ) usly i)l eiran 535 il 5 e @
ldolidin s 0] Cowd 4 asdlllas | SSs b U ad beos o, Seanlie 4 doliduoy py3 olyen &4 9 and stripping
3y90 P<+/+0 (g5 sme pdaw L Chi-Square 4 Fisher (¢l (clasgesl 3 EPI6 (c)lol aslip 3 osliwl b laodls 5 (gyglaes
A8,8 )5 Lo g 4y

Eowd izmo 9 ZXVIZ VL ol Yoo JBgsjo ady 3 9 ZYNO 0l ol Jge Jlje a3 JUI (slissl Lo (5 tlbaidly

RYNAVASIWA VA SVALEVA s RN S IV N T BN VRS [ { NS OR -8

Vb 213, 35 g 0B ly (sloens & g5 b plosmaiihy (31 o 380ae (S5 S adllas oy ol 108 4o
Slasay l edlatwl poil 5 cul step- back is,y jl eolaiwl b Ll gyl sladin; ;o cpiudyamudly 5 aly dbol plas slalles

JUK 5,5 o3kl <Strip formation <Zip formation ¢ ISyl yelyed ol>als Step- back technique (o319 awls™

(PAF Jlo ¥ o )led ) A 093) Olrgs Sloss s idblags Sloss 5 (b iy pole olEitils (S 3l dloro

233,57 13l sgs wldlles jo 1) Haga IS 2ol 5 () 4020

() Augusta 4 Walton 4 (&) Brillant 4 Caffae

o 1y o oty (giloodlel (Bg) 38 (Sl
08T w2 23,8 b)) Sy 9 Subls Sy, 5l 555
2 Ll Glsl g ileodlel sl tgy nl 5l
Lol 94 o odlaiwl Wid puolyw (S50l glaoasiils
el pond o e Lawgi o35 plogl lllas
@ 8lod)S ()15 Cglise |y gy cnl bawg (o> (>
(V) Krell 4 Green asllae > aly sl e &5 (556b
Z0V/0 () Lambrianidis 4 Kapalas adlas > o /¥5

pae dglis ddoy ol » @l oM jl (S
S opl il e s U Jlossl 5 Jol8 (65LuST
Gild d oaasy g Lol b sl JUK o e
(V) 2580 00> S
ilwodlel gl (clousgy VAV-NAYe clodlo o )
Haga .5g b olpod 4 Kinosy 9 Sigouy Jolis JUK
o] Gorke Vo4l iluSy Gl & 58 b)lS
e LB ULl bk oml g Yo SE b oo slaay,
Transtad ¢ Kerekes (Y) Green (V) 3405 (gjloodlel

Yy



(VWA Jl W ol )1 A 2)95)

Ol Sloss (idlag Oloas 9 (b jy pole alisls (S julsss dloxe

il odigy Sl pl Clscsl ogu Wdgy sl S8 ol Jgo
hLY &uw ‘_5_9)'.,.44 Cygeo o Ddg>g0 0409y YOAY X
it lp e s b & obesgy o 5l &S
bg‘l)w 2508 J.;b Lmohg)i L)’l us)f Cygo obidg
gy SleMbl gl 31,5 90ly im0y o 0408394
5 @S 055 (ol ady) JSb wbgrpe 0> 3y90
geiee &) I Sotalie 4 JU 53,50 5 of oLl
oasds &S gl gty g adyy, BB
ooy 3 s hey b ool plamiih 1 (e)lge
CrFge Jlwg 51 L g 34 03,5 o3kl |, JUIS” step- back
Glo adlbe 35 L3ges odlil JUIS (5le edlel caps
s 50 b ojlul a8 pl 4 dsg b pioned (0
ol b oS Ll b o)l cuenl JUIS sl
B )15 )l 0590 05 VO 0)led el e
by Jyons b 4 Syl 3,505 5 ol s &
B iyl 290 LSl aldlS g5, 5l pise all
Sly ole Ol glasl 51 ke 5 culple 05
G M ()Ser 4 Gy kg Do b))
o 2ge Vb 1S el Gy ol Slyses
o dls ol 4 g b pbadliiey o w8 ags
O‘J.;.) )_Q .3)9,0 )D ‘) .)95 C)l).‘él.g (FERW OJb O])fbML.wo
Sloed | luabl Joas (glyp ailed b o loyd
ooy M plool Reliability (gejl o) Soanlin ol las
o po oximd i Kappa coyps bwgs g0l cpl Jolis
¥ ¥ oaul o el I mls dwlds cos
35> o905 5l poy Oyge yd ¢ Chi-Square ygejl
Oezed (4 odlatwl P<+/+d (o)l gxe xlaw U Fisher

Yy

K Laugs « Sl ol (ool 30 5 )55
g Pettitte lawgs stripping shs, ¢ ZYF (1) oK
zipping bl goud .l o by XV (Vo) oo
) ol o 5 glite il e Loy
(W) (ZA-=7¥l0

oily  (Sbidln easSlisly (uSidgnl isw o
b9y Olyie 4 step- back (bgy 55 ol (Kb psle
b pbgmdils (95 Jolpe 5 9500 031> 30l SusS
MR bl 29 Wbl bawg (S50, lapuse
;Y Sledjgal g onipbul clodM plos b Lol 3,5 o
Do o 0103 JUK S Laes pae 1 (60,lg0

2 oddleyd sleslus Sbjyl Gaa b ol adlas
Jbje oy > JUU slissl bais jlas 1 uSiasogil jise
51 o o YU sl Sl 5 ol sl e
s plos

(eI 9
loady) JUB slodl bis plie ow)p cae
S5 Jgh sl lgn Jlze 5 Vo S5 gl cslo Jgo JSss
S ol ) Ay slizel 1) ind ad)S s > ol
asdllas cpl > canl sdaline LB 81,5e0l) 0 5 Lasuin
(WAY=VYVA) 18] Jlo gy slbosiy ,S5atiiS alaio
pole oSl Sbidliy eaSily  uSidgul s
2 Adyy gloyd 3lge a8)S 515 il 3)90 s (S
VIV Jold oml ol slage 9 YU sl sl doe )
o Sy e ulud gy edigy VOAY &S dg 0ig

Ldg b Sosalie lawsi daoxe
gLzl Lo 3)l50 Cansd 3512 (gl Wiges 2> Jol>
Foo bl 780 pliabl ghaw > o/o0 cds L U
aslllan opl 53 0l wyp (sladiged 5l odigy VOV g diges
Sils & Loy olesdly 059 VYA 5 YL S8 & by o



OLSen 9 3a>9 vghe 5>

e OS5y pole iy (S sl i 22851 > sud o3kl sleslais s JUIS slisl bas Oljae (oo 2

Lis e g L3905 odlel YO oyles MAF b 1) Lo
pobs dalllas (5 Jg 63,8 5155 78N ) JUK sl
YU sl Joo J6hgje aday > JUI sliodl bais s
A5 359l SYMO 5ol Jgl Jeo Juje aday y> ¢ Z¥VIS
) op e sl g5 Yol MBI ol s o
Lot 5 (ol a2 25 390 (S (5lagls 45 3l Al
YO oyl (MAF) ol b1 5l o) Sen g K-Fir eolal
9 G (ilwoslel Sl gsly g Ll ol plas 5
6yS oloyd > cles b YO ojles MAF b o8
W) cwsl g 49,

il p» & laadlles o Kea 5 Himel
buwg sl b LST laJUls 9, » Detroit
Sl e widly ploul  (Sbiilis ped Jo gl
bl olise pols adllas p3 (VF) W5,8° 5,155 7Y 1, 4l
Juse adey 32 9 ZOAYL sl Yoo JSLsije ale) o 4l
A5 3515 VP oy gl s

Jolis &S s ¥Y+ gilwoslel (gly o, Sen g Nagy
g o3l 4y b S5l Sl g LBV 09,3 A
Kapalas .(\Y) 15,8 (5,155 Z0+=7¥0 1, ab bl olhe
Obexdsly I 0 adlas (¢l Lambrianidis
A sl JUI EYE olas ¢ 08 edlaiwl (S julas
okl addllas > aly dbol e Wl 1,8 adllas )40 |,
(A) s 5,155 70N 0 3

Jlw 2 3 8aud (bl gWosigy —) Jga

o[ oot

EXWOpRI VRN | N Z¥) SRS ’
\lg yay ¥ YYYA
A AT Yv& rva
\la Yoy FAY YA
A yar OYA [ VYA
AY va a-¥ YWAY
¥ VOAY VEYY | pes

W3,5 odlazwl EPI6 )38l 5 5l laosls Judow 9 4500 (gl

B4l
adllas gledlo SSE 4 0ud b)) glooigy Sluss
$3e85 gy )0 &S cpl bl odd ool L ) Jods
A 9k an 290 Dlge LAl (s pSdge 4
F L0 Jl obpnih) Jles pSmogal 25ly 58
SHSL 252y pae I lisebl polate & b5 g0
SSE 4 K @l 095 o3 onl 3Shes (S
el 05 03ygl ¥ 9 Y (cldgan 53 by e salg
YL 3 sl P gl JShgeje i) VY 55 (IS 5k &
4 Stripping o zipping «(yelysd ol wly Sbol ggud
Foo JUje adoy YEA 13 g ZYIY g LYIY SN LYY Cs

oy L¥IN o TN JNEIN XY 5 & ol Bl

(S 5 4o 9 v
&S o Slalllas b5 b ol adlas I Jolbs mbs
Loy Slaseon dgy ol ]S bl b o ,Sioan] 1,587
P53y Al arg gy oy p cnl 0 & ol 4 @2y
and Jeinl g 090 JiS ot (yloyd @ae (b gl
ol ol > & ol Jlo Sl i Le 4zl g
Ol cplply g o5 o o ) 5l pogase S,
Sy aliso 3,31 5 ] dunlie gyl aygl; 5l ool
Sy 5y ) JelS sliowl L pac o5 5 cadly
Oloy > slalkad 9 €85 518 oy )50 S 5 4l
bl i b)) 35sl, addS oy 5 Laeis L
L;,w Oloyd e oles &S wad o Gl Baisd gl
Sl s (Sl laeasish Ko 555 alie
Oh&en ¢ K-Fir .ol S o oslawl step-back s,
Saiielin ped Jlo beeiily | Telavive oSl o

plod g odlawl ald o elad clpiliy ady, oy (glp

Y¥



(VWA Jl W ol )1 A 2)95)

Ol Sloss (idlag Oloas 9 (b jy pole alisls (S julsss dloxe

YU SO JBUgs 3o iy (2 (B1,)5 9231, 50 ouwd dsalilio (glad 3190 (Jlglyd aa595 - Y Joua
8455 Jos Loy Jos uSiidguil asly SS9 @

¥ Jos (uSuidguil Y os (uSiingal!

I3 oro g | A0 lueb! dgua | duoyd | 3laai | 70 ylaob! 3gus | o yd | i | suwd s lin slas
=+/YA Y¥/0 —ONY | 5[0 Y YO/¥ =£Y/A | YA/ | VY PC
P VEIA =YAIF | YEIA| A VENY =¥-/2 [ YVIY] VO L
=+/0 AR RIA AV | oY SVATE YA YAIY | Y. T
P ofe¥ =VIE \/¥ VY =N/ | oo | Y Z
=+/AY <[ =VY/A ¥IY | Y of+¥ AlY VALY S
P
=-/YY
P
=-/5Y
P

Stripping :S  Zipping :Z yelyes olbasls T aldbol:L UK lsol bas :PC

ol S8 Jgl oo Juje ady) (aled (B15 9231 p3 sadonaliie glad 3)lge (Jlgl 8 295 -V Jguer
0uiS Joo Lgsuidld Jos (wnSudgi] daly SUSE5 4

¥ Jos Masﬁ‘ Y ‘__-,.&::Jag.\s!

G e g | A0 lueb! dgus | duoy3| dlani | 740 ylueb] 3gas | duoyd | dlued | sl sudlive glas
=-/5Y ARVARR ¢ oAy YV/¥| ¥4 ya/a-aV/y ARIAR IR YA PC
P YY/0-¥. AN OFY Yo/s-¥5[5 Yo/s | ¥ L
=+/0) VA/F-Yo/Y YEIV| YO \EI5=YolY Yo/ | YY T
P NA-O/¥ Vo | Y «[YA=A/N vy Z
=+/A) < [AY-VY/5 \A V/A-3Y/A AR S
P
P=\
=-/fa
P

Stripping :S  Zipping :Z  yelysd sbasls T al sbol:L  JUK glsdl Las :PC

Adyy ;0 pob adlls o stripping djlse l5ee

Jol Jse Juze aday o 9 Z¥IY Yk Jgl Jse JSlgase
25T Y isoclsy wxs ol Yo o ZVF Gl
)68 51 590 4l p3 s (ilwoslel 69,5 ole ol
S obgzisly salatwl pae L.,L, 5 (anti curvature filing)
adlbae )3 b o Lslis (gilwoslel )3 (6y9590 Jolwg
pbol sy JUE Yer g9y g &S Ko 9 AL-omari

(VY) 390 ZY stripping :yljse < dg 04

Yo

eal e G Clllae & cub g bl
y ©ogpesl s 3l By )3 9 392 0als 48 Hlas > (el o
el god S 5 ) sadBes by loa
Vi 5l ge JSlga ey il adlls 55 5ol
@l b oS 55 IV 5l g e e a5 708
015l pow o obgmdily &5 o)Sen 5 K-Fir
Oliee g Ldg 03y edlawl Telavive  Sbjilas
(3) 3y (Simlan 33,8 pMel ZVF 1) i ygumsil 5



OLSen 9 3a>9 vghe 5>

e OS5y pole iy (S sl i 22851 > sud o3kl sleslais s JUIS slisl bas Oljae (oo 2

L s BB e ool i ssbio & (ol 50,
b Jbje caa 1 DR dgly s b g Moo ad gl
ok 9y 2 (A) S Ws zipping S ppad Sk
b ol pasts g wlie o bS Sy g 4 (BlS00),
Sluge a5 S

aldlae )50 wiles adlas opl wls IS job o
bl 2la ) a4 dad o LS die) e (3 ol plodl
L Lol Gl glaads) )5 opiadygpul 5 g aly Sbml s
2 fcwl Hlasl s 3l i step- back i, 5l ealal
5 balanced force jomed (olabs) ;| odliiwl doxs
ilwodlal ¢ ylaime (o5 clallas 3ub 45" crown down
gl e ) Car abe o)lSal, lsie 4
D)5 oo g gzl

U SadlS Gdos (pl @bt @ 5150 Gow |l
Oy Slgen ,Sean] wlie Sllhe gl b o3k 9>
stripping ¢ zipping s (63,90 5385 35y Ca
3kl (bey 5l ol 53 & Sesn] sladdllas plol )
TN AN N R R N
fajio 5 4 (908 g Bl low plea ogase
o> &S RVG L glably (81,5 e0l, 5l eolatwl yioead
w9 IN-VITO dslllas plosl 0gMe ay fail oads yo)l55
odlatwl b oddbodssS LSLQ)]JJJ S92 OLo)J o> Mo
25 2 ol eamlie 5 dbgye sl gpSehaie |
5 OSwlbiw STl odlatl by oSy S
ol b)) sly MCT) (sygmels 9o (3159095
canly dales Jlos 4 1y (o 5@ds puls (o MSin

Jhe lgziily 5l ags adllas o o, Ken o Pettitte
05135 7N+ |y stripping s g osliul (Sijilis 5
<o Jse g9y p lime ! addllae oS bx] j(Ve) win,S
OBl 85 39 0 oS i plosl il 5 YU S8 g5 9 o
(yieS Wd g awyiwd Jd 4 ped Joo ,3 stripping dls,
Slallleo )> ZIPPINg ggud oliee AL Jol Jgo I it
ohed 9 Nagy .cuol ouds (15))55 cglate jluw calises
Sy p 4nd b Sdjslis Sl eolaiol b 1) 245 aslllas
ojles MAF U 1y Lslss ¢ sl plosl U VFe 09,5 aw
05135 T+ 1, ZIpping geus laEse ol 2135,S edke] ¥
Sy » s b o Kea 5 Sonntag (VY) s S
oily  (Sb5ilin gzl lwg oddyloyy  lylew
Himel .(V0) 053,5" 5)iS 70+ |, ZIpPING & guds ¢ yuussd
Jle Gbezisly jl eslawl b Detroit oSuisly o o) o
15305 1,8 anlllas 390 1y o yST (ola JUIS o Sijla5d pgd
ol > (W) W IS AV ) gl ol
5 byST claJUls 5 osliznl b o, Ken 3 AL-omari
ool X101, zipping alas ) i ((BlSgE b,
NARPIRVANS
Ase JBlgase ady) ) Zipping o pobs adlae
Dgr ZMA ol gl Jse Jlje adyy o 9 ZVIY YL gl
Ol BB cubus nlEl LS cub 4y Wb
gl S5 4 Sl sy 9 ol ol pdidllas
sl ZIpping sls, Jleisl 4 3 g Wb e Sl
b Lol 5l ondelodl (BSgaly 1503 (ggu 5l 23,5
ol Sl )3 ST o Ul ) oasas s 8l Sg
4 (> ZIpping pasuis Gl g 03 4l g 313
adllas &S Jb o fcwl alh by paie e
Lls 5l sl g g wlde (S0l ang (Sl ol
O Bg dpge (adlhe (9 Kanls )

P &b

Y5



OVWAF Jl W ol ,V A 2,)93) Ol Sloss (idlag Oloas 9 (b jy pole alisls (S julsss dloxe

1- Schnieder SW. A comparison of canal preparations in straight and curved root canals. Oral Surg Oral Med Oral
Pathol 1971; 32 (2): 271-75.

2- Haga CS. Microscopic measurements of root canal preparations following instrumentation. J Br Endod Soc 1968; 2
(3): 41-6.

3- Green EN. Microscopic investigation of root canal diameters. J Am Dent Assoc 1958; 57 (5): 636-44.
4- Kerekes K, Transtad L. Morphometric observations on the root canals of human molars. J Endod 1977; 3: 174- 78.

5- Coffae KP. Brilliant JD. The effect of serial preparation versus non serial preparation on tissue removal in the root
canals of extracted mandibular human molars. J Endod 1975; 1(6): 211-14.

6- Walton RE, Augusta GA. Histologic evaluation of different methods of enlarging the pulp canal space. J Endod
1976; 2 (10): 304.

7- Green KJ, Krell KV. Clinical factors associated with ledged canals in maxillary and mandibular molars. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod 1990; 70 (4): 490-97.

8- Kapalas A, Lambrianidis T. Factors associated with root canal ledging during instrumentation. Endod Dent
Traumatol 2000; 16 (5): 229-31.

9- K-Fir A, Rosenberg E; Zuckerman O, Tamse A. Comparison of procedural errors resulting during root canal
preparation completed by senior dental students in patients using an “8- step method” versus, serial step- back
technique. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2004; 97 (6): 745-48.

10- Pettitte MT, Metgger Z, Ceib P, Trope M. Endodntic complication of root canal therapy performed by dental
students with stainless- steel k- files and Nickel- Titanium hand files. J Endod 1999; 25 (4): 230- 34.

11- AL- Omari MAO, Dumme RG, New Combe RG. Comparison of six files to prepare simulated root canals, part 2.
Int Endod J 1992; 25 (2): 67- 81.

12- Nagy CD, Bartha K, Bernath M. The effect of root canal morphology on canal shape following instrumentation
using different techniques. Int Endod J 1997; 30: 133-40.

13- K- Fir A, Rosenberg E. Comparison of procedural errors resulting during root canal preparation completed by junior
dental students in patients using an 8- step method versus serial step back technique. Int Endod J 2003; 36 (1): 49- 53.

14- Himel VT, Ahmed KM, Wood DM, Alhadainy HA. An evaluation of nitinol and stainless steel files used by dental
students during a laboratory proficiency exam. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1995; 79 (2): 232-
37.

15- Sonntag D, Guntermann A, Kim SK. Root canal shaping with manual stainless steel files and rotary Ni- Ti files
performed by students. Int Endod J 2003; 36 (4): 234- 55.

A4



