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The Apical File Size according to the Root Canal
System of Premolars with Single Root
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ABSTRACT

The Apical File Size according to the Root

Canal System of Premolars with Single Root

Park, Mi-Gon, D.D.S.
Advisor : Prof. Hwang, Ho-Keel, D.D.S., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

An exact determination of the apical root canal diameter is
crucial for correct cleaning and shaping of a root canal. The
aim of this study was to investigate the discrepancies between
the apical root canal diameter and initial apical file according
to the shape of apical foramen. Sixty extracted premolars
were assigned to three groups according to the root canal
system (type 1, 2, 3) of 20 teeth each. After chamber opening,
the initial apical file (IAF) was inserted into root canal until
the file tip was just visible through apical foramen under the
microscope and fixed with methaacrylate in the root canal.
The root tip was cut horizontally 1 mm from the anatomical
apex and the apical cross-section was visualized using
microscope (BX60MF, OLYMPUS OPTICAL Co., LTD. Japan)

at x50 magnification.
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The results were as follows

1. Mean diameter of TAF was 0.36 mm in type 1, 0.34 mm in
type 2, and 0.29 mm in type 3. There were no significant
differences among groups.

2. The ratio between the area of apical root canal and IAF
was 40.05% in type 1, 27.05% in type 2, and 34.63% in
type 3. There was a significant difference between group 1
and 2 (p<0.05).

In conclusion, the TAF of premolar was more than size 30
regardless the root canal system, and it was much smaller
than real apical canal size in view of the ratio between the

area of apical root canal and IAF.
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stodet (Fig. 1).

Type 1 Type 2 Type 3 Type 4

Fig. 1. Classification of root canal types on radiographs
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Fig. 2. Microscopic image of each root canal system at the cutting
surface
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Table 1. The ratio of |AF area to apical foramen at the cutting

surface
Number IAF size Ratio(%)
Type 1 20 0.36 40.05
Type 2 20 0.34 27.05 :I ’
Type 3 38 0.29 34.63
Sum 78 0.32 34.08
*: p<0.05

TAF: Initial Apical File
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Contact file Isolate file

Fig. 3. Criteria for contact/isolate file to the apical root canal

Contact file: at least 2 contact points in diagonal line
Isolated file: Only one point contact or no contact



Table 2. The number of contact samples at the cutting surface (%)

Number of sample Contact sample Isolate sample

Type 1 20 7(35) 13(65)
Type 2 20 9(45) 11(55)
Type 3 38 20(53) 18(47)

Sum 78(100) 36(46) 42(54)

o whle] izt

ok

o Zel 27)Teg

“

7 2 el Ae A
Aoz F mAel ol AFA e AMe i ATFelH 13 (65%), A
23041 117 (55%), A3FeNA 187] (47%) 2 vhebakor] 44 78702] A2
ol AEHA e ABe] Sk AN (54%)% vEht we A 27)ewd

ghedo] AZebell A kel HFE A e e Bl



E:l UT
Y T 4 5 " OE E
2]
T 5 2 P 8 g W
o ° — 5 ~ -
S 4.Z5uﬂ T T
X = oy g% M 8 T T TR = oy T
o SW X o) = N ) 0 iy T
lo — J X
M% A e oo X R Kk | — R O &E
NO ,I_l oA S ~ A_l ,ﬂl o — ,_Ir,” r ‘Ma ) ~ ol
4 & ) < ° — M. B T MR
® -~ T 9 w2 L oK oo 2 i
x XX T < B S ™ I T oo
3 ~ o k! 3 ~r o] AN
o) X = o - T X w X s k= e
—_ o° ja I N vl ,_Ir,” l J ~ J
Ry A = Jpow = X oo T T Jm ol % )
| T X3 T ow 0 ol TG Pt o TN
%o X o %o o o o — T T o N
ﬂ_tm —_ o %yE — Oﬁ X JL \Mﬂ 0 Jl ,Mu_l
for X oF © Y ﬂJ 0 —~ .b_l o B o =
Z..* o Zo X ° . o) ) ﬂ| 5o o.._ iy ;o‘._
o~ o o e J o or T B° oy
JI o Hm N ﬂﬂ_ o Mm .._f o JL J ] o —_ 0 e
= Hm ol e gs X H/F — < o= N %E <
HM ol ET il JE0) ~ o _ X — \NI" X N o
o = B x° o X < = oy op o *
o o Eo 1 " ey i =
T % d o D i - = TR T z X iy
= 5 ) oy - £h TR ™ Mr <O ) =
T X o = 5 — 3 X H — o & P
o) = MAH W CN ,mr ° ﬂr s H/_l )
141%} %jlfﬂo
Tre Tl SrTEIEC
T - oo T [ £ K o A o
! T TS ot ! = X xr < - oF r
mg_ﬂ@_%L Wﬁa Mﬂafﬂﬂﬂao,
. — o — )| AL '
T o= X B ) T WlM wE - o ‘._m_l ol o ) 3 w 00 I
) KX Y " T G i Rl e TG B T
%U%wﬂwﬁﬂ%ﬁﬂ%% eﬂﬂoﬂ@ﬂm
— _y,t ‘OI oF Nr N = ,_u_uL P
wffme " %wgwmu%mahummaﬂx
@%%ﬁmq%@uxo}ﬂawﬁﬂﬂAﬂﬂ
STRRPUSIRLY = TN S - oo F
__Holxlg% Mgzp1ﬂo.ﬂ%il
Y R o X o = o % H wm K =2
foar ) [ 0
LI N % B B oo MW _msm g
o wo T & ~ ~ - e ~
ziyzd
—_
~ e

2

13Ne)
I
= E‘%}\D]-

(Fi
g. 2)

J

] 5
o’

-
—

[

=

-

3 ol A

Holehd

=

=

A=
-

Eff of] A
o] el ol

S
3]

o;
()

3] o] 4]

Z3A

J

o;
()

TR A3

7 3

] ﬁé] -;55]
K

-
g

Lq-;v/}_/q Zﬂ2

o;
()



5%

[e]

q}\01_1_

Kex
i

-

R

el 7o)

}

1]
RS

o] =3

b

1]
RS

=

25% A= A= &
°] 90%°lA %7]

=
o

o
ey

i

o

0
2_!
ol

}

1]
RS

2]
<

J
A3}

RS

2

-

L

[e}
T

=

R

s

]

o =
i

X3

A AL A

=7

el u}

J

Bs

(<3
40% wlwto]

[e]
A

R

o] b nc}

(<)

oA 40.05%% 7%

&
L
L=
1

1
7}

A
z
A1

B DR

AL o

oy s}

}

1]

}

1]
RS

LN

=

gl
[e]

=
j

[e]

=

(<)

oA 18702 vebdem #A 78

H]

4271 (54%) =2 vept

efell A &
3=
A3

JolwiA &

gaision] &4 2
g we

J

Bs

P
T

27.06%% 7} #A vehd $19F fAF
_g]

o] A4

R4

o] mE
Al H

-

R

}

1]
RS

()

e

FellA 1170,

J of] A
o} o

°l#

A2

=14

A2

Byt (Table 1).

=

o4 1370,
N HZ

J

Bs

R4

2

A1

Mol A

o2 vebgria B gk up, o] A Adke} vlal A

E—?‘Eﬁ 1 mm Ao]—Ho]'oﬂ/H 'EL

A vrehd v,

Aol
S

57|

SEEER PIESRERE:
Mol o379} 413k Ax}= wel o} (Table 2),

e A2

oW
w

~0

[

il

()

oA ]

=
s}

Wu =+



o

_l—l::

- 7]—;(0]_ wulk
Ls}ﬂ

]

-
gl

=
=

o] 4

)

5]

(o}

-

7
EARRE R
o} oL}

[e]

H]%L

Mr o
- ;oo
R X K
~ < — oﬁ
o) < N ﬂn W —_
= ~~ [ - ,U.I ~ o
™7 W oV W - No % +
JL N 1m_l N M ﬂArO Mu_. B
s e [on I XTI 3 5
i W 0 EE N —_ —~ X 0
) o ~
W - op oF S Wn %o A M T
= 3w ﬁpwﬂ_z_;g i
X i = " L T oo w X N
<A o . o T o oF X 32 m W
EE ’ ZT T ﬂu W 1&.‘._ % 0# i 5 %T M o uy o_w mb/
—_— —_ ) | K
ﬂ_tm o Of ) — E MmO ,_ﬂ_l lO 0 ﬁo ‘OI A gl,_nﬂ Eo E -
7 By B 3 — N N 4 X W = £y Wy = X
U_o i ~ g Zl —_ — o} Iy X
o i _ W i ) s o T = = oF + 3 o ) TN
%ﬂx ﬂ@e@wﬁuﬂﬂ %w%qomﬂmgwﬁﬁf
i = L} =y e mﬂ &L @E = Bo oo ] no= iz L 2 X mf
- N ™ ~oil AR LT I ~ . T B ~ T = - = A &
18 = jp _~, X 0 n- o B ™ ~ o) © e 0
T iy - X x° S ™ o| ~ o BOE ™ BT op F T
O i i onl = ) fo o 2 - ) z Uy _ el O M iy
B _ 0° T wjr o= e i o S it oK o
A Nfo o o o 3 my T x° Be N o i X o’
E@Q 114%,1% u@ﬂzﬂﬂwzhflﬂ%
N o b X T T ® o ° X R To >
,I—ﬁl 1ml ET _Z _Z Jhu_vl.._ — Oﬁ X UL ‘DI T L ° ,‘IH] ﬂ ;‘|o“._“H ﬂAIL Jﬂtw o
B X o ey XK Wy ) .3 N <" T e =3
%Hﬂj ﬂﬁokﬂ i arﬂ w_/ aoﬂ I s ;m% o o C
oﬂﬂg %P?ofuri zwa]undr.z%ar 4%%;
- o N~ T SGs e e ot = 7 ol
;o‘._ rid _ o = Of Jl ) _r,t ;o‘._ ) —_ M Z_l s ,ul Oﬁ
e o] e o) > - - mJ = 03 mJ pa 3% _
H o 0 J | Cin ,ML — Tor 1&1 XTI 3’ JL &r %ﬁ . E R = ﬂvu m
0 T —_ jgryne . 70 ~ ‘NU 0
.ﬂa H%e#ﬂﬁ% @MﬁMﬂ@@Aemgl
W b = g ﬂ oy N Fi ° . Al ° p A
3 3 e B3 P T L ~ N T lur ﬂ
ﬁﬁoﬁ ﬁr#l}waﬂt)J%%%%ﬂo mﬂwﬂa
& §ox T Zox = nE R = % @ 1 iy 2 F Xk B E
£ 0 e N X ) m B ) TS T i ool - 3 B s = o o
o}y % N M e » L3 = = = Jor R B i 1r = ™ ©
NG ﬂ_M_M o N A ,LX:O \/q 2 3 o WL 0# JL 1 o ﬂ_l B._ N
> _E Mo 5 7 S ' o 2 - o - o
~ 7 . S8 —_ = 0 ok s L ol
304541(%1@% zuroJ;zﬁ
s o I I = ® & %~ B oy
% ~ o = ny e K W o N
ﬂyo:tqya%ﬂqaa %Hzga
__i Ef JL %M BL e i) = 1 ,Muyo = = ‘mh
- el —_ ‘ 0 . ol e m
o LU A £ T o J% oo iy = D=
f mH%E@ﬂ%OLA?ﬂW
%wgm;w;ag%ﬂ;
L <© E ==
ﬁﬂ%@%%eoﬁ
o N _ ) L
® oM % i o+ M
~
moTE B T
ok
O#E

- 10 -

=}
77]-11 xﬂﬂﬂ—,



gele] 7|2 HAgE 69 o] Folalol AAA F3H ] T71-75% A
g7} 7bsslheba ske] 3 e 2o e A9 60-70% =27], F A
4o 7 Fuls A% 40-500 =)= Fdjsfof gl W wslsiv). ulebA
| A7 Ao} vlwdt o) 7] ZA o] 37|17} she] 3R Ebs
A13elx 361 =7], A2 elA 349 =718l wbd FAle] ZHRo R Frle A
3864 29 =ZV|E Hol Zr] SI3 g wlsgt =718 el
(Table 1). t1%e] Card 5V, Mickel 59 2 23] =27)2 %
PAA 2R W AT o) ke mabE vl Ash A2 2 =200
ZhR52 ATl e adokn Bagd vk ek el 2

A A5 I zipping 2 WS ZHista X Ho] ofstEo] A I It
Ae Qo 4 gl uwebd Aol Take] sl A 2] sl A ey
2 ] AR o 54% M Z17E A Agshs el alE

3gith B Re] 4FAL T TRre slvehd Yejel ek kel
= 4

o

o

_11_



¥ EPFP N FET O OFRT T TR
FoEow B R T W % BT w3
o E W~ L w X S3 L
LIL X 0 — o 1.1L <t LIL — —~~ o
[ T 9 — o % N o N
il Mﬂ:w u%M = B _ ‘Mﬁm MW ) 7o CIR ~ %._1._
— T B3 ° T N 2 oy
e - X
G LI - T oo ®E B IE -
= 9 N W Mmoo O P _
v Bopow oo g T = ™ = 0
Y oo B8 W T e ML E T
T = . B T ol _ Az Y
o E o T ny % wo ol B £y Y =0
m N N W9 2 — o T oo _
T S —_ ) o oA =
o BT ow N © e =
FETFE WMo T EEFESPT g
s s *-x ez~ =T Zgpt F
I - S I A
NI B N g
X b Koo Lo, — X mJ
~ 0 ° 9 T )
Eg J o Ly ;I,_nﬂ lanl ﬂE ,LX: —_— Mﬂ — (@] — \ﬂ
e S A ¥R g g BN o T T
%%W%%Eéﬂ %M%@mﬂ T
= - — 98] = p B
T TR TN S x4k g
XS = o g S =Y e .
—_ — o = ~ T = 0 = il
T R - = 4 5 e N X ® &~ ¥ T
o N oo N E XM N T
O . N T
g d et E g ag BRI oy
—_— ~ oy 2 X °
R T ,ﬂﬂ A Ho il o 5 ﬁ oy ﬂw
~ wooe 2 C 3 = o o B R
< L L = T
— = m T S o = A i B
TN X’ oy o < B Mo XN 20
M o< 4 52T s a %X & ® % 5 o L
W oy A K : °
of X X0K (N ™

X8 A

3]
gl

A
T

EEEED:

o

0l o
2=

=2 27319

i}

>

=
A

R

}

1]
RS

=

EER
=

sl s Al

=7

A
_12_

=719

93t

Pl

olc}. wepA]

=

o
8

s

7}

L 8}

Zkel Aol7} glglom] 7 =) vl

]

=

=

Y

27) 2R% e

ZEAL A A

(<)

?S:]EH

A,
A <]

1
2 Az

1]

}

RS
1]

-
-
RS

A
T
A

L.



10.

S R

. Wu MK, Roris A, Barkis D, Wesselink PR. Prevvalence and

extent of long oval canals in the apical third. Oral Surg Oral

Med Oral Pathol Oral Radiol Endod 89:739-743, 2000.

. Walton RE, Torabinejad M. Principles and Practice of Endo-

dontics, 3rd ed, WB Saunders, Philadelphia, 1996.
Card SJ, Sigurdsson A, Orstavik D, Trope M. The effectiveness
of increased apical enlargement in reducing intracanal bacteria.

J Endod 28(11):779-783, 2002.

. Mickel AK, Chogle S, Liddle J, Huffaker K. The Role of Apical

Size Determination and Enlargement in the Reduction of

Intracal Bacteria. J Endod 33(1):21-23, 2007.

. Weine FS. Endodontic Therapy, 3rd ed, Mosby, 210-211, 1982.

Lambrianidis T, Lyroudia K, Pandelidou O, Nicolaou A. Evaluation
of periapical radiographs in the recognition of C-shaped

mandibular second molars. Int Endod J 34:458-462, 2001.

. Ricucci D, Pascon EA, Langeland K. Long-Term Follow-Up on

C-Shaped Mandibular Molars, J Endod 22:185-187, 1996.

. Yang ZP, Yang SF, Lin YL. C-shaped root canals in mandibular

first molars in Chinese population. Endod Dent Traumatol
4:160-163, 1988.

Manning SA. Root canal anatomy of mandibular second molars.
Part II C-shaped canals. Int Endod J 23:40-45, 1990.

Melton DC, Krell KV, Fuller MW. Anatomical and histological

features of C-shaped canals in mandibular second molars. J

_13_



11.

12.

13.

14.

15.

16.

17.

18.

19.

Endod 17:384-388, 1991.

Chai WL, Thong YL. Cross-sectional Morphology and Minimum
Canal Wall Widths in C-shaped Roots of Mandibular Molars.
J Endod 30:509-512, 2004.

Lyroudia et al. 3D Reconstruction of Two C-Shape Mandibular
Molars. J Endod 23:101-104, 1997.

Paque F, Ganahi D, Peter OA. Effects of Root Canal Preparation
on Apical Geometry Assessed by Micro-Computed Tomography.
J Endod 35(7):1056-1057, 2009.

Paque F, Zehnder M, Marending M. Apical fit of initial K-files
in maxillary molars assessed by micro-computed tomography.
Int Endod J 43:328-335, 2010.

Mizutani T, Ohno N, Nakamura H. Anatomical study of the
root apex in the maxillary anterior teeth. J Endod 18(7):
344-347, 1992.

Jeoong EJ, Lee DK, Baek SH, Hwang HK. A comparison of
master apical file size according to instrumentation in type II
root canal. J Kor Acad Cons Dent 33(5):435-442, 2008.

Wu MK, Barkis D, Roris A, Wesselink PR. Does the first file
to bind correspond to the diameter of the canal in the apical
region?. Int Endod J 35(3):264-267, 2002.

Pecora JD, Capelli A, Guerisoli DMZ, Spano JCE, Estrela C.
Influence of cervical preflaring on apical sile size determination.
Int Endod J 38:430-435, 2005.

Contreras MA, Zinman EH, Kaplan SK. Comparison of the
first file that fits at the apex before and after early flaring. J
Endod 27(2):113-116, 2001.

_14_



20.

21.

22.

23.

24.

25.

26.

27.

Tennert C, herbert J, Altenburger MJ, Wrbas KT. The Efffect
of Cervical Preflaring Using Different Rotary Nickel-Titanium
Systems on the Accuracy of Apical File Size Determination. J
Endod 36(10):1669-1672, 2010.

Hwang HK, Park CH, Bae SC. The analysis of initial apical
file size before and after coronal flaring. J Kor Acad Cons
Dent 28(1):64-71, 2003.

Wheeler RC. Dental Anatomy, Physiology and Occlusion, 5th
ed, Saunders Co, 1974.

Ingle JI and Taintor JF. Endodontics, 3rd ed, Lea & Febiger,
Philadelphia, 1985.

Peters OA. Current Challenges and Concepts in the Preparation
of Root Canal System: A Review. J Endod 30(8):559-567, 2004.
Weiger R, Bartha T, Kalwitzki M, Lost C. A clinical method
to determine the optimal apical preparation size. Part I. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod 102:686-691,
2006.

Tan BT, Messer HH. The Quality of Apical Canal Preparation
Using Hand and Rotary Instruments with Specific Criteria for
Enlargement Based on Initial apical File Size. J Endod 28(9):
658-664, 2002.

Hecker H, Bartha T, Lost C, Weiger R. Determining the
apical preparation size in premolars: part III. Oral Surg Oral

Med Oral Pathol Oral Radiol Endod 110:118-124, 2010.

_15_



	Ⅰ. 서  론
	Ⅱ. 실험재료 및 방법
	Ⅲ. 실험성적
	Ⅳ. 총괄 및 고안
	Ⅴ. 결  론
	참고 문헌


