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Abstract
Aim of Study:

The preparation of root canal system is recognized as being one of the most important
stages in root canal treatment .It includes the removal of the vital and necrotic tissues
from the root canal system, along with the infected root dentine.

It aimes to prepare the canal space to facillate disinfection by irregant and medicaments,
to achieve continuously taperd and conical root canal to be narrowest at the apical
foramen and to maintain the root canal curvature .

Considering the importance of root canal shaping on root canal prognosis, this study
aimed to evaluate the efficacy of safe-sider system and wave-one system with
reciprocating motion in maintaining the centring ability of root canal and comparing
these systems with manual preparation with stanless steel files in crown-dowm technique.

Materials & Methods:

Forty-five first and second mandibular molars with curvature (25-40) degree were
decoronated to the length of 19 mm.

We sectioned their mesial root to prepare mesiobuccal canal in our study. Each root had
been covered with a plastic container such as bleaching plates.

The sample was devided into three groups:

1-wave one™ group
2-safe sider® group
3-stanless seel group

After removing each root from its plastic container, we made three sections of
2mm(apical) , 5mm(medial) and 8mm(coronal). Each section was positioned in its own
silicon block.

99



clodl Se s csliel P U, i g s g,.< [P R P R R R (It AT LT (T R N L[
Leler) Dle o tolie] dcowdl 4yl syl WP M AR (3 Aol O DD gl dedzi] 6,0 1 peerle Al

Then we put every section under the lens of stereomicroscope with 20 magnifications; it
had been photographed with a digital camera.

We repositioned the sections of each root in their plastic container and prepared the
canals of each group within its system.

After preparation, we reposiotioned each section in its silicon block and photographed as
the same as way we did before.

Now we obtain two photogaphes to each section before and after preparation by using the
application photoshop 2010. Furthermore, conformity is conducted to these two
photographs of each section, and then we utilized AutoCAD 2010 to calculate the values

and direction of deviation of the root canal according to Cambil:

(A1-A2) - (B1-B2)

Data were analysed with Wilcoxcon, Kruskal-Wallis.

Results:

The differences in centric ability between all groups were statistically significant with the
probability value of (P<0.05). There were statistically significant differences between
group 1, group 2 at the apical level, but no statistically significant differences at midlle
and coronal level were detected.

Conclusions:

The preparation with wave-one system was the best in maintaining centric ability at all
levels.
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(2 mm) s> plaie
az — a1 LS‘:“}}'“ LJ“"'“ (";)
(az —ay) — (by — by) b, — by b, —by | a; —ay - Ir - Ir

0.0 1.0 0.5 0.5 29 34 3.2 3.7 1
0.0 1.0 0.4 0.4 1.8 2.2 1.9 2.3 2
0.0 1.0 0.7 0.7 2.0 2.7 1.8 2.5 3
0.1 1.2 0.5 0.6 1.5 2 2.9 3.5 4
0.0 1.0 0.4 0.4 1.6 2.0 3.6 4.0 5
0.3 2.5 0.2 0.5 2.5 2.7 2.0 2.5 6
-04 0.7 1.2 0.8 2.5 3.7 2.8 3.6 7
0.2 1.4 0.5 0.7 2.5 3.0 2.0 2.7 8
-0.2 0.7 0.6 04 3.8 4.4 4.6 5.0 9
0.3 1.8 0.4 0.7 3.0 3.4 2.6 3.3 10
0.3 2.5 0.2 0.5 4.0 4.2 2.5 3.0 11
0.2 1.5 0.4 0.6 2.4 2.8 3.0 3.6 12
0.1 1.5 0.2 0.3 3.9 4.1 3.7 4.0 13
-0.4 0.5 0.8 0.4 3.3 4.1 4.1 45 14
0.1 1.5 0.2 0.3 3.2 34 4.2 45 15
0.0 1.15 uh..uj.“ Ao

0.2 0.60 S)ylerad! J\fu"}?\

(safe Sider® issazms) sdny izl |3 3L o0 o5yl :(01) By el
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(5 mm) Lo ge nlais

b —b a = s o) o
(az —ay) — (b 1) b, — b, b, =b; | a; —ay - Ir - Ir

-0.1 0.8 0.4 0.3 3.6 4.0 3.5 3.8 1
-0.2 0.5 0.4 0.2 3.4 3.8 3.3 3.5 2
-0.4 0.2 0.5 0.1 4.4 4.9 4.0 4.1 3
0.1 1.2 0.6 0.7 2.8 3.4 3.9 4.6 4
0.0 1.0 0.3 0.3 4.5 4.8 4.0 4.3 5
0.1 1.3 0.4 0.5 2.7 3.1 2.5 3.0 6
0.0 1.0 1.1 1.1 2.5 3.6 1.6 2.7 7
0.2 1.5 0.4 0.6 2.4 2.8 2.7 3.3 8
-0.1 0.9 0.8 0.7 4.2 5.0 3.7 4.4 9
0.0 1.0 1.0 1.0 3.5 4.5 4.0 5.0 10
0.0 1.0 0.4 0.4 5.0 5.4 4.0 4.4 11
0.1 1.1 1.2 1.3 2.5 3.7 3.5 4.8 12
-0.2 0.8 0.8 0.6 3.0 3.8 3.2 3.8 13
0.1 1.2 0.5 0.6 4.1 4.6 4.7 5.3 14
0.3 1.5 0.6 0.9 2.6 3.2 3.3 4.2 15
0.0 1.20 o ol Aol

0.2 0.30 Sl 1 2Y)

(safe Sider® isgezms) sday izl f8 3L o0 k5 e :(02) oy Jguiedl
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sl Ss ol agdd 43V 1S e sl 3 sl A ol sl dalal 506 ¢ el Wl
(8 MmM) U a3
a — sl ol o)
(az —ay) — (b — by) b, — b, b, =b; | az; —ay - Ir - Ir

0.0 1.0 0.3 0.3 3.8 4.1 3.7 4.0 1
0.3 2.5 0.2 0.5 2.5 2.7 3.3 3.8 2
-0.4 0.7 1.2 0.8 2.3 3.5 4.2 5.0 3
-0.3 0.6 0.8 0.5 2.4 3.2 3.7 4.2 4
0.2 1.7 0.3 0.5 5.1 5.4 5.3 5.8 5)
0.0 1.0 0.8 0.8 2.8 3.6 3.0 3.8 6
0.0 1.0 0.7 0.7 3.3 4.0 3.8 4.5 7
0.5 2.7 0.3 0.8 5.1 5.4 4.2 5.0 8
-0.1 0.9 1.0 0.9 4.6 5.6 3.4 4.5 9
-0.1 0.9 0.7 0.6 4.0 4.7 5.0 5.6 10
0.4 1.8 0.7 1.1 6.1 6.8 4.6 5.7 11
-0.1 0.9 0.8 0.7 4.3 5.1 4.9 5.6 12
-0.2 0.5 0.4 0.2 4.1 4.5 3.9 4.1 13
0.1 1.2 0.5 0.6 4.9 5.4 4.8 5.4 14
0.1 1.5 0.2 0.3 5.7 5.9 4.2 4.5 15
0.2 0.60 Sl 1LY

safe Sider® issems) oany ) |3 5N (26 a5 ke :(03) o3y Jgwind)
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(2 mm) (55> plaie
a; — a; sl ! oI
(az —ay) — (b — by) b, — b, b, =b; | az; —ay - Ir - Ir

0.2 1.3 0.6 0.8 2.0 2.6 1.2 2.0 1
0.2 1.5 0.4 0.6 2.1 2.5 2.2 2.8 2
0.1 1.3 0.3 0.4 4.1 4.4 5.2 5.6 3
-0.2 0.3 0.3 0.1 3.5 3.8 4.0 4.1 4
0.0 1.0 0.5 0.5 2.9 3.4 4.6 5.1 5)
-0.2 0.6 0.5 0.3 1.6 2.1 2.5 2.8 6
0.4 1.8 0.5 0.9 4.5 5.0 4.5 5.4 7
-0.5 0.3 0.7 0.2 1.8 2.5 2.5 2.7 8
0.7 0.8 1.0 0.8 5.1 6.1 5.4 6.2 9
0.2 1.3 0.7 0.9 6.0 6.7 5.2 6.1 10
0.1 1.5 0.2 0.3 4.4 4.6 2.7 3.0 11
0.1 1.3 0.4 0.5 2.3 2.7 3.3 3.8 12
0.1 1.3 0.4 0.5 2.8 3.1 4.6 5.3 13
0.1 1.5 0.2 0.3 4.2 4.4 5.9 6.2 14
0.5 2.3 0.4 0.9 3.1 3.5 4.9 5.8 15
0.1 1.25 o sl A2
0.3 0.50 Sl 1LY

(Stanless Steel is goms) odasg pameall |3 8Ll o i ylda 1(04) o3y Jgoond!
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IR N T T E I .
g a ol &S 20 s sl dadai) 6,03 1 b Al

(5 mm) Lo gz i
a; —a sy u;“"'%“ o o)
(az —ay) — (b — by) b, — b, b, =b; | az; —ay - Ir - Ir

0.0 1.1 1.1 1.1 1.6 2.7 3.2 4.3 1
0.2 1.7 0.3 0.5 4.4 4.7 3.5 4.0 2
0.2 2.0 0.2 0.4 3.6 3.8 4.8 5.2 3
0.3 2.0 0.3 0.6 3.5 3.8 4.3 4.9 4
0.0 1.0 0.5 0.5 3.4 3.9 3.9 4.4 5)
0.1 1.5 0.2 0.3 1.6 1.8 3.1 3.4 6
0.1 1.3 0.3 0.4 2.7 3.0 2.4 2.8 7
-0.3 0.5 0.6 0.3 3.4 4.0 2.8 3.1 8
0.4 3.0 0.2 0.6 3.6 3.8 3.0 3.6 9
0.0 1.0 0.4 0.4 4.4 4.8 5.4 5.8 10
0.0 1.0 0.1 0.1 3.3 3.4 3.8 3.9 11
0.2 2.0 0.2 0.4 4.5 4.7 4.4 4.8 12
-0.1 0.9 0.8 0.7 2.2 3.0 4.2 4.9 13
-0.7 0.5 15 0.8 6.1 7.6 7.8 8.6 14
0.5 1.6 0.8 1.3 3.7 4.5 3.5 4.8 15
0.3 0.60 Sl 1LY

(stanless steel i goms) odag izl |3 3Ll o6 b5 jlide (05) o3y Jgiond!
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IR N T T E I .
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(8 mm) U phi
A — 4 s o %
(a; —ay) — (b; — by) b, — b, b, —by | a; —ay - Ir - Ir

-0.1 0.9 1.0 0.9 3.8 4.8 5.3 6.2 1
0.0 1.0 0.5 0.5 3.1 3.6 2.8 3.3 2
0.1 1.3 0.3 0.4 3.7 4.0 51 5.6 3
0.1 1.3 0.4 0.5 2.5 2.9 3.7 4.2 4
-0.3 0.7 0.9 0.6 2.6 3.5 3.6 4.2 5
0.1 1.1 0.7 0.8 4.0 4.7 4.1 4.9 6
-0.5 0.6 1.2 0.7 4.6 5.8 5.2 5.9 7
0.1 15 0.2 0.3 3.0 3.2 3.6 3.9 8
0.3 1.3 0.9 1.2 4.1 5.0 4.1 5.3 9
0.1 1.3 0.3 0.4 6.5 6.8 5.2 5.6 10
0.0 1.0 0.3 0.3 3.5 3.8 3.3 3.6 11
-0.1 0.9 0.8 0.7 3.3 4.1 49 5.6 12
0.4 2.0 0.4 0.8 4.5 4.9 5.3 6.1 13
0.1 0.9 1.2 1.3 5.1 6.3 5.6 6.9 14
-0.2 0.7 0.6 0.4 4.7 5.3 5.3 5.7 15
0.0 1.35 o sl A2

0.2 0.40 S)lradl 1LY

(Stanless Steel is goms) odasg gzl |3 8Ll o6 i y)ds 1(06) o3y Jgoond!

110




Lol ) dd) A8V 45 e abilsd

IR N T T E I .
g a ol &S 20 s sl dadai) 6,03 1 b Al

(2 mm) 59,5 i
A — 4 s o %
(a; —ay) — (b; — by) b, — b, b, —by | a; —ay - Ir - Ir

-0.2 0.7 0.6 04 49 55 4.2 4.6 1
-0.1 0.8 0.4 0.3 4.0 4.4 4.8 51 2
0.4 1.3 0.8 1.2 2.7 3.5 3.0 4.2 3
0.0 1.0 0.1 0.1 1.4 15 2.2 2.3 4
0.1 1.3 0.3 0.4 3.7 4.0 2.6 3.0 5
0.3 2.5 0.2 0.5 2.1 2.3 2.4 2.9 6
0.0 1.1 0.5 0.5 4.4 49 3.1 3.6 7
0.3 2.0 0.3 0.6 2.5 2.8 3.2 3.8 8
-0.1 0.8 0.4 0.3 3.2 3.6 3.6 3.9 9
0.0 1.0 0.4 0.4 3.7 4.1 4.7 51 10
0.2 1.7 0.3 0.5 4.5 4.8 5.0 55 11
-0.1 0.8 0.4 0.3 2.4 2.8 3.2 3.5 12
0.0 1.0 0.3 0.3 2.6 2.9 2.9 3.2 13
0.0 1.0 0.6 0.6 3.0 3.6 3.2 3.8 14
-0.1 0.5 0.2 0.1 2.9 3.1 3.7 3.8 15
0.1 1.10 o sl A2

0.2 0.25 S)lradl 1LY

(Wave one™ isgons) sdng izl |3 5L o8 i ylide 1(07) o3y Jaued!
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g a ol &S 20 s sl dadai) 6,03 1 b Al

(5 MM) Laws sz alais

b —b A —aq sy o) o
(az —ay) — (b 1) b, — b, b, =b; | az; —ay - Ir - Ir

-0.4 0.6 1.1 0.7 4.2 5.3 4.7 5.4 1
0.2 1.5 0.4 0.6 2.2 2.6 3.5 4.1 2
0.4 1.3 0.8 1.2 2.7 3.5 3.0 4.2 3
0.2 2.0 0.2 0.4 2.2 2.4 2.7 3.1 4
-0.1 0.8 0.6 0.5 4.9 9.5 3.7 4.2 5)
0.3 2.5 0.2 0.5 2.2 2.4 3.2 3.7 6
-0.3 0.5 0.6 0.3 4.3 4.9 3.6 3.9 7
0.3 4.0 0.1 0.4 3.1 3.2 3.0 3.4 8
-0.1 0.8 0.4 0.3 4.5 4.9 4.7 5.0 9
0.0 1.0 0.3 0.3 5.0 5.3 4.8 5.1 10
-0.1 0.5 0.2 0.1 3.6 3.8 4.3 4.4 11
0.0 1.0 0.6 0.6 2.5 3.1 2.6 3.2 12
0.1 1.5 0.2 0.3 4.1 4.3 3.9 4.2 13
0.0 1.0 0.2 0.2 4.0 4.2 3.8 4.0 14
0.0 1.0 0.2 0.2 2.9 3.1 4.0 4.2 15
0.0 1.10 o sl dadl)

0.2 0.45 Sl 1LY

(WaVe ONe™ issazs) odnyg piazell |3 8LAN 2,8 i jide :(08) o3y Jauonl)
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IR N T T E I .
g a ol &S 20 s sl dadai) 6,03 1 b Al

(8 mm) U pbis
A —aq s o) o
(az —ay) — (b — by) b, — b, b, =b; | az; —ay - Ir - Ir

0.5 3.5 0.2 0.7 6.3 6.5 5.0 5.7 1
0.0 1.0 0.3 0.3 2.7 3.0 3.7 4.0 2
-0.2 0.5 0.4 0.2 4.3 4.7 5.3 5.5 3
0.0 1.0 0.2 0.2 2.9 3.1 4.0 4.2 4
0.0 1.0 0.5 0.5 6.4 6.9 5.1 5.6 S)
-0.3 0.3 0.4 0.1 2.4 2.8 4.2 4.3 6
-0.1 0.7 0.3 0.2 5.3 5.6 4.5 4.7 7
0.2 3.0 0.1 0.3 3.5 3.6 3.7 4.0 8
0.1 1.1 0.8 0.9 5.6 6.4 5.9 6.8 9
0.1 1.5 0.2 0.3 3.2 3.4 3.0 3.3 10
0.2 1.7 0.3 0.5 5.8 6.1 6.0 6.5 11
0.2 2.0 0.2 0.4 3.8 4.0 5.1 9.5 12
0.2 3.0 0.1 0.3 2.7 2.8 2.9 3.2 13
-0.3 0.6 0.7 0.4 5.0 o.7 5.1 9.5 14
-0.4 0.6 1.0 0.6 4.2 5.2 5.6 6.2 15
0.0 1.20 o ol Aol
0.2 0.30 Slradl B1LLY)

(WaVe ONe™ issazs) odnyy piazell |3 8LAN 2,8 pi jiie 1(09) o3y Jauonl)
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