Original Article JQUMS, Vol.20, No.3, 2016, pp. 20-25

Comparison of radiographic density and compaction index of root canal obturation
using nickel titanium or stainless-steel spreaders

M. Adel” I. Motabha™ M. Samifar™

*Dental Caries Prevention Research Center, Qazvin University of Medical sciences, Qazvin, Iran
**School of Dentistry, Qazvin University of Medical sciences, Qazvin, Iran
***Dentist

3 Abstract

Background: Both nickel titanium and stainless-steel spreaders are available. The obvious
advantage of nickel titanium spreader over stainless steel spreaders is greater penetration in curved
canals.

Objective: To compare the radiographic density and compaction index of root canal obturation
using nickel-titanium or stainless-steel spreaders in curved canals.

Methods: In this experimental study the primary weight of 30 acrylic blocks with 45° degrees of
apical curvature were measured by a scale (W1). After canals were prepared by step back master
apical up to file #30 all blocks were weighed again (W2) and randomly divided in two groups of
15each. All canals were obturated by Cold lateral compaction technique (with nickel-titanium in
one group and stainless-steel finger spreaders in another group).

After all blocks were reweighed (W3), compaction index (“*“%.w.) was calculated. One
radiograph was taken for each sample. Apical density of the apical third of each canal was measured
by digital transmission densitometer. Data were analyzed statistically using T-test.

Findings: Mean compaction index for nickel-titanium group was 7.67+2.38 and for stainless-steel
group was 9.14+4.06. There was no significant difference between two groups. Mean radiographic
density of obturation was 2.05+0.14 in nickel-titanium group and was 2.07+0.21 in stainless-steel
group. There was no significant difference between two groups.

Conclusion: It is concluded that nickel-titanium spreaders are not superior than stainless-steel
spreaders in obturating curved canal.

Keywords: Radiographic, Nickel titanium, Root Canal Obturation

Citation: Adel M, Motabha I, Samifar M. Comparison of radiographic density and compaction
index of root canal obturation using nickel titanium or stainless-steel spreaders. J Qazvin Univ Med
Sci. 2016; 20 (3): 20-25.

Corresponding Address: Iman Motabha, Qazvin University of Medical sciences, Bahonar Blvd., Qazvin, Iran
Email: imanmotabha91@yahoo.com

Tel: +98-28-33353064

Received: 9 Feb 2015

Accepted: 30 Apr 2016


http://www.ncbi.nlm.nih.gov/mesh/68012389
www.SID.ir

Y a s e R0 g b 55150 AP g 55 ()T eled s Sl e a3 (S sl o1 ok s

IS (S ! 1 030kl b iy JUB (2lg (53,5 53 9 Sdl 59231, o515 dmny o
Kjd 2V g pouilid

e g 55 “ladbse plo 55 "ol Sole 5>

Ol eng B 09 (S pole oREIS (03 (Sdpwgy jl (6 Sty Sliios S yo %
Ol ecngiB (cpgid Sy pale ol (S yld oaSisly s
Oyl 32938 «cpgB (Subjy pole olSuily (S s 0asiisly &yiuf.)'b ET T3

SYASXYYOY ¥ il ¢ Syl 00l cpgid (S pole oKl cyiab dgd ol 958 1 ghume 0dimngs (ol
Email: imanmotabha91@yahoo.com

RWATAR IR SYR O I A ARNALRROC Ry

BaS
I (g (285 B RS (slabog e (388 )3 oy sl 5 el (le (2,28 (JUBT (258 il o) il T

plosl S35008 5V b g poslid IS5 sl sl 3l odlistol b sy JUIS” alod (53,5 9SSl o815 alie pslito 4y aslllae 182
JUS gl ST OS5l Yo 0 plogl (ysg38 (S pole oSl (b i 80Sils 53 WAY WS 55 a5 anlllas o) s yg g g Slgo
Job U GO Cal gy 4 (23S g (sjlwodlel 5| s adiges (W) S50 cig0p,5 /o) €8 b gl dlawg 4 4 )3 ¥ slsl b
ol 3528 gy 3l odlizl L g a8, 1,5 aB10 09,5V 5 (53L& e (W) 3525 g Ioaome ¥ jles SISl 4ol L]
o 9 oMl ojlalon (Si5a5 3V 5 ) pel 1 503 09)5 )3 5 ol UK Hhpeel jl 05T o sladige > JUIT (3,55 e ind
S goly 4l Syl ym j) G 8 o3lial (53,8 o815 5305 lie T swg as (W) 2505 039 S sl 0,3
5 ol igail Ly Lwodls g (e yrogipmdly olSiusd 51 oalitul by JUS Ty (53,50 ISl pow o Sl o515 5 4 JSlcs
NI WE

Sles 39 VNEEE/ o5 o VISVEVIYA (o 4 (s Y sbg poslis IS clbog,S el JUIS 53,53 o515 Lasls Sileo sbaiBly
SLanS1s o dulio g Y/ VE/YY g VBN o5 5 4 5js 3Y g g poslid JSK5 (sloeg S )5 JUIS (55,55 bl Saul,y o515
S5 Gl 1y gyl gme ©glds 09,5 53 ) (53,5 0 5 Sl S,

LUl (3,55 cge posls (55 (slyiappl Sl oolatsl sy go 55 4y 0l adlllas slacydgaces o boaidly &) dr g5 | 35 5 Ao
il ABl (5e 5500 DY g8 (gl ys peal 4y G oLzl

ady) JUB 05 poslid SS9 (S5 0], 1L0lgads

TINS5

oS5 ey &S Wlools s adlas 55 Mol
bl JUB ()5 5 slaigy plo b aulis o il
T 658 508 w2 g S S5
Oy L asiey JUB (9,5 5 et dge Gl
ol 5l clio gyl Clsesl 4 (Sl (03,08
Vgb g5 93 Lagl Sl puir 4 d0g5 L oty ol
VA Sl 3 TS ls 34 peslas S0 5 S50

oSl ol aw by s ady;y ooy 0jg sl
acdyy JUIS (g0t dw ()50 9 (Fshe s (2SS
6oL sl ol 1 ol ol 93 ax )31 ol gl
dele S glsis @ e JU 000550 g ei)lopss
O3 s a5 Ay loyd Canihgn 15 S yuess
dyrg adey JU 3,55 o S5UsS bty
LS pUsS (osla (2 by m o o Jlo cpl Lol


www.SID.ir

O 5 Jsle ¢Sl 875 /L ads, JUK G_t@;;;,j,&?;lﬁx;bv:t;wua Y

Sl aslb Lol 156 b ( wdsw —Maillefere)
59y 5 oliasl Ly L JUIS s b5 plol Yo o la
¥ oY laoles K-Flexofile L, S
ilwoslal s > S (g —Maillefere)
(amiey gley prasie) i Sy lawgs b U (oles
(23S g (gilwodlal als o L 45 as plodl
5 o3l a5 (53 e T ) oo 0 L o JUlS
soboay (sl —ioliuus) YO oylad (£3ElS bgye |
bl yslaie 4) ceol V¥ 5l Ly 505 S JolS
O e LacSsh soles (JUI Lol opus Sz )
(W2 b pg> (1jg) 545

09,5 93 & (Sl O )90 4y Ladigas cal> po )
2 ey JUI 053,55 pslaie 4 Al mpeds (260
o)lost (il pauilid JSub sl 51V 09,5 (Sladiges
SV 09,5 sladiises 1 o (mdsw —Maillefere) B
~Maillefere) B o jloss iSOl S5j0u8 Y8 5 puns!
ol boyswe Ll cyslate cpiy i edlatnl (udguw
03100 &y (0,8 ~Meta) «/+Y )i b Yo olas (£lsS
Lo JUIS s 25 JUIS 3y (50 o V) 2,585 J3b
) Uy Ve o)lacd 565 e b (slologyses Luisgs
5 e 5155 by, 5l o2l b o, “Meta) /¥
048 Joe 3,8 S bl Sl osli sl (j90m
P Gl ;55 @ piY A pi(ade) gloyd paase)
Sloj b ool e 3yl S 3F B 2 05,
JB1 o e e ¥l 5 395 4 )3 5yl oS
i b 5 JS g0ty 3 95 JUS
SLBgh Ceand 45 55 glab (g ysb 5,555 claadls]
B 3 b daan Sy SLBh e L S b5
Wa b ol g) 3 g LS ok Ioaoes als o

Y S L ol pp 33 S Jolye (e
e Sol ol 0ig olsie @ ol (Sile 5 1,85 )
s 3 JUS (53,535 o815 oo e sl 2
s o3zl VW o

Jag) s 5 3,5 ey ol5as b «Ssly ]

posli S 5L as sl s o)) Len o Ll
S350 358 5Ly s st i dlas
43985 (sl polid UK sl e aslllan 3 Mol
S50kt B9y «Sjad SV gh &y Capns JUK J51>
03,8 sanlie San 5 JU Jl el b Mcasls 5l
P S5 Gm Bes & A Y58 4 Cud posilis
S ool oyl Laadle 55 Mg o 345 JUlS
ISl Ty 33 palag S-S el 3585 Gas
L (52,5 4 ohcewsd 3 sl S5 (sl joy
: =W 2 . .
Gyl 31 0TS G ki 51,5 g pgs g i
O Sy ol 3 S me slel glis S0

N5 5 poslis JS5 a0l Ly o (slnos, S
(Y

) o 4l Sy Sjld
y9ake d (690 20 (slad Al &S pl & g L

S5 b S9y 2 kel £5 9 o) 756 oy
Gan b ol adllas sl o plol ay, JUIS sl
JU ol (53,5 5 Sedl Sl (slaSTy dmglin
9 poslid S sl ydy pl Sl oalital JLis 4 4y
A pbul K555 2Yed

iy, 9 Slgadk

PIYN-AY Jlw o aS o0 addlas ol )
5 o955 Sy pole oISl (Kbl el
ESTS ¥ 5l pbsl ol ol (6551 lojlus
aS 1 eolsul (Lol Flex master < b célv)
pinen Vo Jyb g e ¥ (sl JUS (55l
g

o) ey Uy il b aSely plas Lz
(W1 L aJgl oy59) 505 059 (o] -Sartorius) p,5
by s 4 Soly oy JUI (SBg Cond s
A5 UES F g ¥ oY ojleds (ol —Mani) S xS
K-Flexofile o' Ly JLSyl 4l (g5Lwosll


www.SID.ir

A a s e Y0 g eh 55150 AP g 55 ()T oled oty Sl e a3 (ST sl o1 ke s

£5 9 Lawgs ey JBIS las (53,5 5 S50,
ol G s (S50 3V g pawilis US i el
oS5 5 s i a5l a8 sl ol o adlllas
IS5 el sloossS (s (s o ol (53,55
clna s e il e ns Sijus 3Ys g paslis
J)|9 S Ob&g S9y Jl.o&‘ b Llesls u‘“’ (&=
bl S355 353 eyl e pasis S5
0935 ) S350 oSS ol i > s
g 5l geS ase i S (VIFY) poslis S5 syl
dots Cga dS ol d ang U og (V) S0
Camd JUK 3 [asuin Bos 4 posles JS5 50yl
L TS G A ST Y58 sl syl 4
powlis S sl sl abisg a0 il el
SRS am o515 5 UKD 50 S 50 o
Ay i Ao Ao 3 D9 oo Jie JUI (99,0
90,1 3929 adgl JSb 4 UsS iy <SSl
Lol sbad 4 (258 (b Jol5 3585 Jloisl ol i
253 Jlss (olad b oo SRS ppl g s
JUK 55,5 o515 asls il 58" anlg e o
@ adlas cpl @l ) &S poslis Sy jeslieg)S 5
38558t ol s

@ 5255 S (o ddllas ol
A5 1 il 1 055 5 81,5 ) o815 (JUIS
0% g3 05 g L asile anlllas alice

Sy 5555 5 SabliS 3], o515 (il anlllas >
e il paslis JS 09)5 3 JUI ISl pg
S5 Snl g b g Sjus 9Y98 095 5l S
S bl oSSl o515 L JUS S35,
ISl py Ko (53,55 o815 o 235 ol e o
09)5 3l Pt (30 Hlai jl paslis S 09,5 > JUI
ST (xSl 092 P i Gl 039 505 3Ygd
2 sl JS5 09,5 50 ISl poe o > (S35

w9y 4 Syl s (B galy atls (ol o)l
(oledl -Primax) E ey b 1,5 6000y wld b (c5lg0
Vo Sl 5 el ol b andl by ysee dlols 3 aggs
Obej 5 3Ldgshs Ve 8l b (2l Ll s 5 e gl
U0 ol alwgdy S plas g adl +/VA
Oodd g yeab gyl b (LSSl -Velopex) 5545
ol 3l Sle ax 5 YA led o (o)) ~Champion)
JUSal s S5 33 (53,55 S, o815 wa
yogiaild ol wd sl wl Ly JLSK , »
0394w Ly () liwdSil=Transmission DT1505)
byt e lao Y/ ylad &y onaliie

4 P< /o0 g Jodos 5 )Ll gajl b Lol
B a8 )S e 5 () gme o lgis

baisl ¥

poslid S 09,5 10 (53,554 p51)5 el
Dgm ANYEY/ 5 5005 Vg8 09,5 10 o VIEVEY/YA
STy 03l o 1) )biine Sgls (5 (ylel g0
() ojlod Jgaz) 3l Lii 05,5 95 (53,5

o515 9 (539 SRS 50311 (uSile —) Jou
adllan 5 90 Loy, )3 (53,5 5

Ui oSbe | i ol | i oSl | o1 nSlie o

(e5) % | (e | (p5) 4y S255% il
AR AT \AR VISVEY/YA posilis S
Y/ISA AR Y/¥N A/\FE¥/. 5 &3)‘.\.,5 >Y9§

J55 0955 )3 (53,55 SdlSadl) o515 oo
Sglds 5 glol ygmojl el cwda Y/ VEL/TY

535S 55 SLBl S g0ly o515 1Sile ()10 e
Sl LS 09,5 93 0 b UK

1 S g Coutk



www.SID.ir

O 5 Jsle ¢Sl 875 /L ads, JUK @@j;;,j,&?mfﬁbvﬂ;wm Yf

2000 Jan; 26 (1): 42-4.

2. Calleteau JG, Mullaney TP. Prevalence of
teaching apical patency and various
instrumentation and obturation techniques in
United States dental schools. J Endod 1997
Jun; 23 (6): 394-6.

3. Naseri M, Kangarlou A, Khavid A,
Goodini M. Evaluation of the quality of four
root canal obturation techniques using micro-
computed tomography. Iran Endod J 2013
Summer; 8 (3): 89-93.

4. Keles A, Alcin H, Kamalak A, Versiani
MA. Micro-CT evaluation of root filling
guality in oval-shaped canals. Int Endod J
2014 Dec; 47 (12): 1177-84. doi: 10.1111/
iej.122609.

5. Kierklo A, Tabor Z, Pawinska M, Jaworska
M. A microcomputed tomography-based
comparison of root canal filling quality
following different instrumentation and
obturation technigques. Med Princ Pract 2015;
24 (1): 84-91. doi: 10.1159/000368307.

6. Walton RE, Torabinejad M, editors.
Principles and practice of endodontics. 4th
ed. Philadelphia: Saunders; 2009.298-311.

7. Walia HM, Brantly 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.

8. Lopes HP, Neves MA, Elias CN, Moreira
EJ, Siqueira JF Jr. Comparison of some
physical properties of finger spreaders made
of stainless steel or nickel-titanium alloys.
Clin Oral Investig 2011 Oct; 15 (5): 661-5.
doi: 10.1007/s00784-010-0438-2.

9. Shull CC, Loushine RJ, West LA. A
comparison on nickel - titanium  versus
stainless - steel spreaders in curved canals. J
Endod 1997 Apr; 23 (4): 255.

10. Sobhi MB, Khan I. Penetration depth of
nickel - titanium and stainless - steel finger

JUE S (53,55 05155 06ke 092 S b A8
o OlgS e AWl U 3590 53 392 09,5l 3
Sy > Ab 5 a4 5,8 o Ll lnadlllas o gl
3985 o i3 (Lol g2y Sl ) JUI ISyl g
o 2l Cogr poslis IS5 byl ke
039 yS b sl (05155 5 poge g ke b (53,55
Wadlas 55 ol 4 dog b S G,k 51 el
Yo 8 4wl Gl puiane oS JUI U6 i
WSS St 3 g oo (o9 Cow > 4) SSa2
JU 53 (15 b a s Lo sy 64058
duglie ) posled JS53 phppel bawgs 00 (sladiges
G5 ) (585 5 oS5 «SSjans Vg b el b
e 9 (2150 33 9 yiee JUI jblissl 5 JISG|
D92 S (JU

rlo @l g pol G claadl 4 a2yl
S-S5 by el 487 €85 aon (o daadlllas
A e Jos i Lzl i S )3 pasls
JUE aiine (i3 53 35 Sjd 3Yoh (slay po
M o Sl (s asbin (53,55 w1

A5 A ;o adlae slacodgione 4 argi b
Cag poslid S gl el 5l ool sy o
g5 (glo )y sl & Cod Lol Gl JUT (5

il ausls e U5

18515 ol
Sl g8 ahte aslibl ol dlis oy
TV oo an (ngi (Sodiy porle oSl (agos
o 55l lejle GLSHE () I dlisg s ol

D)8 o 1908 o S5 ol

1. Schmidt KJ, Walker TL, Johnson JD,
Nicoll BK. Comparison of nickel - titanium
and stainless - steel spreader penetration and
accessory cone fit in curved canals. J Endod


http://www.ncbi.nlm.nih.gov/pubmed/?term=Schmidt+KJ%2C+Walker+TL%2C+Johnson+JD%2C+Nicoll+BK.+Comparison+of+nickel-+titanium+and+stainless-steel+speader+penetration+and+accessory+cone+fit+in+curved+canals%3A+JOE+2000%3B+26%3A42-44.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Calleteau+JG%2C+Mullaney+TP%3A+Prevalence+of+teaching+apical+patency+and+various+instrumentation+and+obturation+techniques+in+United+States+dental+schools%3A+JOE+1997%3B+23%3A394-398.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Naseri%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23922567
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kangarlou%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23922567
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khavid%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23922567
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goodini%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23922567
http://www.ncbi.nlm.nih.gov/pubmed/23922567
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kele%C5%9F%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24527697
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alcin%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24527697
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kamalak%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24527697
http://www.ncbi.nlm.nih.gov/pubmed/?term=Versiani%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=24527697
http://www.ncbi.nlm.nih.gov/pubmed/?term=Versiani%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=24527697
http://www.ncbi.nlm.nih.gov/pubmed/?term=Micro-CT+evaluation+of+root+filling+quality+in+oval-shaped+canals.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kierklo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25359228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tabor%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=25359228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pawi%C5%84ska%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25359228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jaworska%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25359228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jaworska%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25359228
http://www.ncbi.nlm.nih.gov/pubmed/?term=A+Microcomputed+Tomography-BasedComparison+of+Root+Canal+Filling+Quality
http://www.ncbi.nlm.nih.gov/pubmed/?term=Walia+H%2C+Brantly+WA%2C+Gerstein+H.+An+initial+investingation+of+the+bending+and+torsional+properties+of+Nitinol+root+canal+files%3A+JOE%3A+1988%3B+14%3A346-351.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Walia+H%2C+Brantly+WA%2C+Gerstein+H.+An+initial+investingation+of+the+bending+and+torsional+properties+of+Nitinol+root+canal+files%3A+JOE%3A+1988%3B+14%3A346-351.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Walia+H%2C+Brantly+WA%2C+Gerstein+H.+An+initial+investingation+of+the+bending+and+torsional+properties+of+Nitinol+root+canal+files%3A+JOE%3A+1988%3B+14%3A346-351.
www.SID.ir

Yo a s e Y0 g eh 55150 AP g 55 ()T oled oty Sl e a3 (ST sl o1 ke s

spreaders in curved canals. J coll Physicians
Surg Pack 2003 Feb; 13 (2): 70-2.

11. Xia ZM, Peng B, Bian Z, Fan MW.
Comparsion of penetration and obturation
density using nickel-titanium and stainless-
steel spreader in curved canals. Hua Xi Kou
Qiang Yi Xue Za Zhi 2006 Oct; 24 (5): 429-
31.

12. Berry KA, Loushine RJ, Primack PD,
Runyan DA. Nickel - titanium versus
stainless - steel finger spreaders in curved
canal. J Endod 1998 Nov; 24 (11): 752-4.

13. Gharai SR, Thrope JR, Strotber JM,
McClanaban SB. Comparison of generated

forces and apical microleakage using nickel-
titanium and stainless-steel finger spreaders
in curved canal. J Endod 2005 Mar; 31 (3):
198-200.

14. Speier MB, Glickman GN. Volumetric
and densitometry comparison between nickel-
titanium and stainless-steel condensation. J
Endod 1996 Apr; 22 (4): 195.

15. Hasheminia M, Barekatain B, Akhavan
A, Vaziri S. Comparison of obturation
density using nickel titanium and stainless
steel spreaders by lateral compaction
technique. The J of Islamic Dent Ass of IRAN
(JIDA) 2012;24 (1): 69-75. [In Persian]


http://www.ncbi.nlm.nih.gov/pubmed/?term=Gharai+SR%2C+Thrope+JR%2C+Strotber+JM%2C+Mc+Clanaban+SB.+Comparison+of+generated+forces+and+apical+microleakage+using+nickel-titanium+and+stainless-steel+finger+spreaders+in+curved+canal%3A+JOE+2005%3B+31%3A198-200.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Runyan+DA.+Nickel-+titanium+versus+stainless-+steel+finger+spreaders+in+curved+canal%3A+J+Endod+1998%3B24%3A752-754.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Runyan+DA.+Nickel-+titanium+versus+stainless-+steel+finger+spreaders+in+curved+canal%3A+J+Endod+1998%3B24%3A752-754.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Runyan+DA.+Nickel-+titanium+versus+stainless-+steel+finger+spreaders+in+curved+canal%3A+J+Endod+1998%3B24%3A752-754.
www.SID.ir

