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ABSTRACT

A STUDY ON TRANSPORTATION OF APICAL FORAMEN AFTER
OVERINSTRUMENTATION BY PROFILE®, PROTAPER™ AND K*™ IN
SIMULATED CANALS WITH DIFFERENT CURVATURES

Hyun Yang?, In-Seok Yang', Yun-Chann Hwang*, In-Nam Hwang®,
Suk-Ja Yoon?, Won-Jae Kim?, Won-Mann Oh**
'Department of Conservative Dentistry, “Oral and Maxillofacial Radiology,
'Oral Physiology, DSRI, 2nd stage of BK21, School of Dentistry, Chonnam National University

This study was done to evaluate transportation of the apical foramen after 0.5 mm overinstrumentation by
ProFile, ProTaper and K’ in simulated resin root canal.

Sixty simulated resin root canal with a curvature of J and S-shape were divided into two groups. Each
group consisted of three subgroups with 10 blocks according to the instruments used: ProFile®, ProTaper™,
and K™. Simulated resin root canal was prepared by ProFile, ProTaper and K’ with 300 rpm by the
crown-down preparation technique. Pre- and post-instrumentation apical foramen images were overlapped
and recorded with Image-analyzing microscope 100X (Camcope, Sometech Inc, Korea). The amounts of dif-
ference in width and dimension on overlapped images were measured after reference points were deter-
mined by Image Analysis program (Image-Pro® Express, Media Cybernetic, USA). Data were analyzed
using Kruskal-Wallis and Mann-Whitney U-test.

The results suggest that ProFile showed significantly less canal transportation and maintained original
apical foramen shape better than K’ and ProTaper. (J Kor Acad Cons Dent 32(2):87-94, 2007)
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ment)E 5% AAE (active cutting blade), T5%53
2 (semiactive cutting blade), %8 24l (pas-
sive cutting blade)< 7F 7172 £72 & Aok, o)
AT AFEH ProFile2 20%=2] negative rake angle
¥ radial lands A 753 LR T7EY, 5%
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A. J-shape resin block
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B. S-shape resin block

Figure 1. A and B diagrams indicate inner and outer side of canal curvature.
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Table 1. Shaping sequence of ProFile, ProTaper and K*

Profile®, ProTaper™ & K™ Ni-Ti ZFe| Zf7|7 =At0| AIZ2EHE Helof o/xl= P&t

Korea) & o]-&ste 28 43 A o|n|x& 4t

43 YL ZE Ni-Ti 392 300 rpme] ¥4 &=
2 gHsl= 758 A7 (Tecnika, Dentsply Maillefer,
Switzerland)®ll g2ste] Ak the& o] &sto] A=
Ake] A Ao mhet 23 APl er (Table 1), BE &
H YL oAb @bl s Al AT A2 A
(apical patency)2 #10 K-3d 2 &Qlglon A&
#7 Aol 23 ol 2relA] FA v SARTE FEgh
Fo] AR 22 gauge? Syringe (Becton
Dickinson, Gumi, Korea)& °]&3le <& A3
3, RC-Prep™ (Premier Dental Products Co, USA)
ol g3ste] ZHE FLSIATE. Ni-Ti Y9 AL SlFe
3|2 Agtstoitt,

£

—|—40{N 0—?—:4

ot flo ¥

43 A T 23 o A 24 (disclosing agent)
1 Image-analyzing microscope 100X

Sometech Inc, Korea) & ©]&3t] <& 43
T o|nA & g5ste] 2% 4 A -

F9 olrA7} 7

A ST 49 A - Fo 2w duE 43 $h6
7] 98] ANRHZHE Lefol= Fehag ol g3l 34
e 970 nYFoRA FHA A2 FASA QAN

Shaping sequence of File

Used length of file

OS #25 coronal 1/3 of WL
OS #20 coronal 1/3 of WL
.06 taper #25 middle 1/3 of WL
ProFile® .06 taper #20 middle 1/3 of WL
.04 taper #25 1 mm short of WL
.04 taper #20 WL
.04 taper #25 WL
SX apical 1/3 of WL
ProTaper™ S1 WL
S2 WL
F1 WL
F2 WL
.10 taper #25 (0.9) middle 1/3 of WL
.08 taper #25 (0.8) 3 mm short of WL
K™ .04 taper #35 2 mn short of WL

.04 taper #30
.04 taper #25

1 mm short of WL
WL

WL (Working length) = CL (Canal length) + 0.5 mn
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Figure 2. Procedure measuring the difference in width and dimensions of apical foramen. A. Measurement of
difference in width of apical foramen after overlapping pre- and post-instrumentation images. (L1, A mesial
width, L2: A outer width, L3: A distal width, L4: A inner width) B. Measurement of difference in dimensions
of apical foramen after overlapping pre- and post-instrumentation images. (a: inner dimensions of apical
foramen before instrumentation, b: outer dimensions of apical foramen before instrumentation, c¢; inner
dimensions of apical foramen after instrumentation, d: outer dimensions of apical foramen after

instrumentation)

Aok, =3 ) 2 Al vlojyo] AejH 29 FUG FEE
Image-analyzing microscope 100X (Camcope, Some-
tech Inc, Korea)Z o] &3te] 1 Zol& 243 & e 2
2 2t Adow 44 92 FUHA F9
Photoshop 7.0 program (Adobe System Inc., USA)<S
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o ool 2% 43 A - F oA FHakAT 23
g A AZEgelA 2 dA, W - 59 A 955 A
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Express, Media Cybernetic, USA)& o]&3fo] Xt
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Table 2. Mean values of difference of outer, inner width and dimensions in apical foramen (Mean + S.D)

Material A outer A inner A mesial A distal A outer A inner
width (mm) width (mm) width (mm) width (mm) dimension (m?)  dimension (mr)

J/ ProFile 0.072 £0.036* 0.081 £0.026  0.043 £0.029 0.048 £ 0.037  0.0301 £ 0.009" 0.0334 + 0.01
J/ ProTaper 0.170 £ 0.082°  0.108 £ 0.0068 0.066 £ 0.050  0.030 + 0.024  0.0765 + 0.058  0.0385 + 0.0230
J/ K 0.157 £ 0.058  0.079 £0.046  0.042£0.013 0.032 +£0.026  0.0511 £ 0.018 0.0298 £ 0.0001
S/ ProFile 0.152 £ 0.064°  0.024 £ 0.008°  0.030 £0.012  0.042 + 0.022  0.0522 + 0.01°  0.0111 £ 0.002’
S/ ProTaper 0.367 £ 0.058"  0.127 £0.103*  0.069 £ 0.042  0.024 £ 0.018  0.1213 £ 0.03>  0.0374 £ 0.030°
S/ K 0.338 £ 0.066°  0.028 £ 0.015*  0.038 £ 0.019  0.028 £ 0.020  0.1010 £ 0.02"  0.0107 £ 0.005"

Other letters mean significant difference (p { 0.05).
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Figure 3. AOuter width of apical foramen between
pre- and post-instrumentation according to the
types of files and curvatures.
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Figure 5. AOuter dimensions of apical foramen
between pre- and post-instrumentation according to
the types of files and curvatures.

Figure 4. Alnner width of apical foramen between
pre- and post-instrumentation according to the
types of files and curvatures.
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Figure 6. Alnner dimensions of apical foramen
between pre- and post-instrumentation according to
the types of files and curvatures.
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1) A2 ‘?_lr%ﬂ bl 5’4% A W3} (Table 2, Figure 5)

JAF AR 23] 7S ProFiled] Walde] 714 A
Yehgon KS, ProTaper 2.2 W3lio] F7she
= Btk ProFiled] Wsleke K9} fo4 e Aol
e AT (p € 0.05).
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IEXE
ProFile®, ProTaper™ % K™ Ni-Ti mtgle]
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Adetn 2| o ehA ety BEstwAl 2tetetmuial st m Al
LAt 29t 7 2t BK21 A e
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B Ao e grrdatoz Jaek Sake] 23 eyt AAdE ENDO-TRAINING BLOCS A&ttt <3
38 7152+ ProFile”, ProTaper™, K™& AMHSIT. % 60719 dR R3S AHgatglon AMeE grng s

& 9 Ni-Ti i}‘”ﬂ Froll whet 107H”‘] 67e o= Ur—rcﬂ THIEE APt

4% 48 A - T o|u]A & Image-analyzing microscope 100XE o|&3t] du Photoshop 7.0 22338 o] &
gt 5 do}mﬂr. oAl £A4 ZRIOMF o] date] A A - F XN2HFY FHCRTH A Wy WA
< 545 Ay} v 23] YA A j‘o] T2 9o 5o 2 W UeRH ProFileo] ProTapertt K
Hoh AR ool Al A HgtEE Uehdlo] 2333 A A gl 779 & AR

F901: ProFile, ProTaper, K*, JAF 2 SA8 g1 2823



