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ABSTRACT

A COMPARISON OF THE LENGTH BETWEEN MESIO-BUCCAL AND
MESIO-LINGUAL CANALS OF THE MANDIBULAR MOLAR

Seul-Hee Park, Bong-Hwan Noh, Ho-Keel Hwang*
Department of Conservative Dentistry, College of Dentistry, Chosun University

The aim of this study was to compare the initial apical file (IAF) length between the mesio-buccanl and

mesio-lingual canals of the mandibular molar before and after early coronal flaring. Fifty mandibular

molars with complete apical formation and patent foramens were selected. After establishing the initial

working length of the buccal and lingual canal of the mesial root using the Root-ZX, radiographs were tak-

en for the working length with a 0.5 mm short of #15 K-file tip just visible at the foramen under a surgical
microscope (OPMI 1-FC, Carl Zeiss Co. Germany) at 25X. After early coronal flaring using the K file,
additional radiographs were taken using the same procedure. The root canal morphology and the difference

in working length between the buccal and lingual canals were evaluated.

These results show that the difference in the length between the mesio-buccal and mesio-lingual canals
of the mandibular molar was < 0.5 mm. If one canal has a correct working length for the mesial root of the
mandibular molar, it can be used effectively for measuring the working length of another canal when the
files are superimposed or loosening. In addition, the measured the working length after early coronal flaring
is much more reasonable because the difference in the length between the mesio-buccal and mesio-lingual

canals can be reduced. (J Kor Acad Cons Dent 29(6):541-547, 2004)

Key words : Early coronal flaring, Working length
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Figure 1. The device for taking a standard radiograph at
the same position
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Figure 2. Analysis of root canal type
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Table 1. Average working length of initial apical files (unit: mm)
Condition Samples ML Difference
before coronal flaring 50 18.84 = 1.84 18.67 = 1.67 0.17 j
after coronal flaring 50 18.41 £ 1.96 184 £ 1.79 0.01

*: Significantly different at p € 0.05 (paired t test)

Table 2. Average working length according to the root canal types (Unit: mm)
Condition Type(No.) MB ML Difference
before coronal flaring 11(34/50) 19.25 18.97 0.28

g 111(26/50) 17.97 18.03 0.06
L after coronal flaring 11(34/50) 18.91 18.79 0.12
111(26/50) 17.34 17.56 0.22

* Significantly different at p € 0.05 (parired t test)
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Figure 3. Average working length of initial apical files

£ vl gdjE & AelA FAS 2339 Apol7t A
eI (p € 0.055 Table 1).

<8 443 2/38 7lE] e A, & FUg 2
AA 7|2 Hste JS52HA 0.43 m, A5
AA 0.27 m= epon X7t g & opd 7)Fx
A& obA] e AFET 23 475 2/38 nE Gl
T 7AFelA 27128l Haske AEde BT (p <
0.05: Table 1).

2. kel HefE2A

X712 AY F XH% WA AR el A 2339
HE A 27 T SRy TR "]ﬂo}@] afte] A2
4ro® Fue A28 EL EH7]' 68% (3470 / 5071),
T 2HYFE AlZst] T AZHFoR e

544

A ZARS 2 FaZdols 19.25 m, &
18.97 mZ (.28 me] Zolxlo]& Ko} ng] e
U735 2/38 ﬂtﬂs}i Ur/ﬂ <] Aol %—%ﬂ‘l g2
ARE 2o Had m
2 0.12 me] Zo] }013 EO% 344 °1:[LZ 2/3% m 2]
a7 AEc} gk Fo] Zolxlolr} A Fidte
&= AT (p € 0.05: Table 2).

v A3% 23] FYE v A 28] 975
32 sl A 24 S 28 A2
A4 22 18.03 m=Z 0.06 mn2] Zolzto] &
<He A3 2/35 Siska UA 2319 ZolE S
A% 2ANEE 29 Lol 17.34 m, 2HEZE
17.56 m= 0.22 me] ZAo|xfo]& Kol Z#e| Y75 2/
35 w2 Siehy] AEG Sjgk ol dojxtol7t F7kst
= 7382 B3t} (p € 0.05: Table 2).

<Pl ARl FAS e 27]

¢
nz
it
[
flo X

FF
—
OO
©
—
=
E
1‘1-1
:1>;
it

41)1
rlo
—
OO
q
©

o

o &
rr
—_

1
Hlwet Az 2] JFE 2/35 v Fujshy] dde
FS2H AS28e] 2712 A7k 0.17 mZ YE}
worn FS2Ho] tha AA Uegoy FATH R f
oJ g zko] = glS1t} (Table 1).

TR R 2389 )lE 2/38 HE Ed $dle §

2% Aol71 0.01 mz et
28 YT ZORTE oy 1?23}—"— 32 e A
frela Aol =
At} (Table 1).



o, oX
o

X

g

=

b e rld

i 1o
v
o

TR N

-

N
ry
r

ofd

>~

-

=
lo

o
—n

O]
Lo
N

T
>

i)

i) 24

O rl
(o]

)

o o
T
© o
HFLI

—

o

¢ gy o X
o

¥
%0 e
rH
o>
N
O o ol rlo f=orl e

&
o
TR

K-
=
o)

g0 1%

fr o
e

o

=

NI\

(o o X X 1o ox 1o Qb 2 f o [ g o
ox,

oA de] A
Az e
2719 Root-ZXZ
g 543 4

= 2%+ A8 2449 el 2
AAE AZDEHA] e YA 23]
7} 7bed Ao AAEAY. o 2R YFEE
T8 7|32 glo] 27|12
o] AT+ = 2/3% crown-downHo.& nlg] s =+ 7
e atol 7k AA YRt (p € 0.05:
Table 1). W&t 2HX 7 Al 2# 4+5 2/38 1]
crown-down'§ 2. & st &t & =
Aol g A2 $A¢k 274¢]
Aol B S
A Zshet o % felste] e A
+ & 579 AP crown-downHS A
#e] 4= 2/38 nE FdlElE A5

He FH

rlomyor

ofo
ol

ool sl dE = WiEgo] tha A U
Al crown-down®& WA Algste] 2o Q1
ngl sty ¢ & RS S48 |
SEA7] 3 Bh g eet 23S S35kl el "ot
3 Hngk Azkel A8k

& J+= 2/35 crown-downHoz rlE] Ejge
A ABAES F& 28 A3lstd Adopdely 23]
278 S5 vE AANFA AZES 71722 Al e
SUAIF L, 71722 F 23 F o] A olA | o
A A5 RS Y AAS A2dEs doAe
nAE 9 ot Al 2 Y T o FE T T
asa, whaE 23] Ao e v B Fo 2
ol Wgks HAsAE F dve S 7R 2 e,

2 AP E 2H 4TS 2/38 mE Fdisk] A,
T FYZ ZHAAN 27|12 HiHske 528
1 0.43 mn, 2SN A 0.27 m7} ZAE o] SA Ao
2 Fo3t kol 7} 2dle™ (p € 0.05), F5ZLH7de] s}
7V AASSRFEY A JERG vl sfetd A A 2
2] Feoll oA FS2Te] vharo] HA=H As]
ool Wsle] atolzt AA U ACE AlRHET
(Table 1).

spotth 219 242 shte] A 2ol T T4 2
HE 7 23] FEo SlolA e U FEFE
AZele] shue] A tdgor EUE A 28 2ot
T SHYFRIE Aol T ATHFOR £

= Al 38 ZHIFE 7} giFRoltt. sttt Ao 24X
<o fAe T ZHIFEH A #H3t Pinedadt
Kuttler”& st 12|l A 28 <3 e)7} 43%,
A 38 ZHFE7L 57%= UERd §HE | skt 2] ] o
M A28 SHEE ) 78.6%, A 38 <RI E 7 21.4%
2 Yeltia a9 o™, Green® Brooklyn®- skt
A A AAH 2 A 28 ZHFE I} 56%, Al 38 &
HEE}F 44% 2 JdERTn st o] 9k
Vertucci’ ol 2Jabd shtA| 1] 724 #] 28 23
7} 28%, A 3% ZAFEHTF 43% =2 UERd WA aFetA2
9] 75 282 Al 28 2HFE 7} 38%, Al 38 ¢
B 7} 26% = Websthal Bk

2 AFAINE 27128 3 A9 5 A58 AR AL
2 A 28] JeE FAg A3 T
Al shte] Aoz Fus A 28
68% (3470 / BO7H), F70e] 2HAYF=Z A&t F7H9
AATHFog Fue A 38 SHIEI) 32% (1670 / 50
M2 Yeht Vertueei™ 7F Bargk shetA|2o 4] 2AA|
2o P TA Ao} fAletgl o E Aol o Al
Hol X7t Qlaf A|H stk 2o x| <127 W&
o= AlgHT)

it

>~

=
o

545



LHBHA| BHEZES}S] ] :Vol. 29, No. 6, 2004

I 2] gl w2 RS 4 vwet d+te
gl v, & Ao AEs A3 A 28 ZHIFHE 7R
A% ujg] 23] 44 2/3S sy A RS 2F
o] PuZele 19.25 mm, ZAASL 18.97 mZE 0.28 mn
o] dojzfol 5 B o} nlg] 279 445 2/35 it
I UA 2] dolE SH3 Ay 2AYS 2| B
4ol 18.91 m, ZAAZL 18.79 mZ (.12 me] 4o]
Aol & Hol 2| Y55 2/35 vl Gdisty] AE} g
gk Fol Holxpol7} A FHashe Ads BT (p (
0.05: Table 2). o] A¥= A 29 ZHFE7}F 7749 23

QFEE Afdtel AT LA FAA shie A2
Bgoz B e A2 1/3 39171 #el crown-
down W& °]§3te] HThT A% A3 A2HIAE St
o 2o FHA YU 28 ol Lol A Fol
£ Aoz Y7ieck mepd A 28 2R} iReln

A} Gadtel 284 e ANA 2o] PE o
A2 AY 2ANTE 2BARET W vle 2
B9 475 2/38 Fhn B § 2)20%

7 S R=

Aol A8 =5 A <# 3t

glet Al

HhE A 3% 23] FHE R 4SS 23 4TS 2/

S sy A SRS 23] el 17.97 m, &
A =2 18.03 mZ 0.06 me] Zo|zto]E Bl o} g
2] A= 2/35 et UM e dol2 23
A5 2AES 289 HdZols 17.34 m, ZAESS
17.56 m& 0.22 me] Zolzxto] & Kol ZHe| Q7= 2/
35 vlgl gisly] AEo} Sigk $of] dojajo]7}t Q3]
S7Fhe 43S BET (p € 0.05: Table 2). o] 23k&
A3 ZHFEF Y] ZAYTFETH AJZste] TR
ATdHg o 2] Wil A2 F-97h w2 Feehy
T2 ghao] A3 FS52H h% <] Y75 2/3% 1|
e 79 Zol7t A #Had v R R tha A
& A3 dol7} A 7&&6}04 g A= IR 2
ojate]7} Q3| Al Aoz AztEAT} E3h Al 38 ¢
o o= A= 2 FPstr] witol Al 28 2B d=
T2/ 2] Y35 71724 AF Zolapod| glojA E
Pk 2] g Ao Az, 59 e AdA
ol F 715w TSl FSuTUF AEE el 7] Wil

1

o7} Tha A7 UEpRtesld A

—\J

{0

T

o

A= AR ] Fejel lojA Al
2?‘% E%ﬁéEﬂ-‘% ol 7HA1aL 31l F7Re] ] el A
AlAetel A 2E 3 mn el A A shte] 2EE
o W wEd 2w S Al T S48 o]
AT M M= whis Zgo] glv v opyzt & 57
ATH o] ofst A9l a5k Fejd TN

lo

546

o] £3to] th}= Koo Xy} ZAsle] 2] g 2
TR A B ofgl o] SAgTL 511 B‘r
mebd st 2 A 2R 2 2RAR A 28 F
wh o) $4 2 gabaol J&% Ao ¥

o o,

< o] Foj Aol & Aoz Y7t}

st A SAA 2 FE2A A5
= o] 97 5 2/35 g gdisi] A,
A1 0.5 mEch A A YeRt 2ol A E»&
HAAY 2291 A5 g get Aol 4
= Faste Yz 2#A87} st

¢
iih)

re
o = rl

!

HU

=
Y
3
-lob e

oy
=, olo
r?L

rd e

e

1 ox, d
ofo =0
_Q

ot

Moo o 2 1o
e

o
e
i lo,

o
-

o
, A 28 283 H
vle] Fefeta v 27129
AN B, 4% 20 9] Lolajol s
24 583 8T 5 9% Az Aadr

T

¥

o] 242 2RgH, dA

WS4 RS Qoluan B ATE 741@16 S490]
A2eE Y40 e aell P 5071E Adale] 24
Azl A B33 43 2ale] WA e s
P45 74 289 Fed B 212wgL Sl st
Stk U Aok 2 4

74 2/38 K U-e
gl PP Hod ¥ Y
B4S AZEem Harasn. §es
el Wae v w23 g

N
e r
ry o
rL

=

e gus 273 249 A 28 23l 68%
(3470 / 5070), Al 38 =HFeN7t 32% (1678 / 507H)
2 Yepgth

2. 2T 472 2/32 Flishy] A, F23 A=9 2]
37 7ke] vl el A 63%% 18 84 mn, A= 18.67
m=E (.17 me] Zo|xfo] & Hylon FAGH R fo
s X]'Ol 7} w\»}\q

3. 2H Y5 2/38 e & IS5 HF9] 22

i— 1

T 7] vl e P52 18.41 mm, A3E 18.40 mm
2 0.01 me] Zojajo]= HFoy Eyﬂ o7 803l
Aol 7k AT

4. 59 TR 289 972 2/38 Fs) 4, ¥

o 2129 79 var 5 0.43 m, A3

0.27 me] Zol7} s on EAGH 02 folg 3
17} 150t (p € 0.05).

5. 2we] Q7% 2/32 Fuish] A% Fo| Y23} 42

434 2to] & HlwA] Bdsly] Aol 0.17 mm, st



Fole
2] Ael7} HolAl e
oge] Anhz mo} et 2y 2

0.01 mz gsl7] Ao vlg) gk 3o 2
S B3vt (p €0.05).

A=yl A=
3:]?2"'1 =27

Y

229 BolAolh THA A LAHAERA 0.5 m o]

WE et 38 AilE 2l 529 2o

o ol 2 SRR A9 ¢ o sles 42
2l

Hui, vle) 2ad 975 2/38 AU ¥ 2RIL 29
ste Aol @, 4 2 1 ﬁowo]g— 29 4 9o} 24

CERER

10.

11.

. Ingle J, Bakland L. Endodontics.

S 82 4 92 AOE ARE

_gﬂm

Sak. QASBARE. A2, IX A, ME, pl22-127,
1999.
3th ed., Philad-
elphia:Lea & Febiger, p36-37, 1985.

. Kuttler Y. Microcopic investigation of root apexes. J

Am Dent Assoc 50:544-552, 1955.

. Altman M et al. Apical root anatomy of human maxil-

lary central incisors. Oral Surg 30:694-699, 1970.

. Burch JG, Hulen S. The relationship of the apical fora-

men to the anatomic apex of the tooth root. Oral Surg
34:262-267, 1972.

. Burch JG, Hulen S. The relationship of the apical fora-

men to the anatomic apex of the tooth root. Oral Surg
34:262-268, 1972.

. Green D. A stereomicroscopic study of the root apices

of 400 maxillary and mandibular posterior teeth. Oral
Surg 9:1224-1232, 1956.

. Green D. Stereomicroscopic study of 700 root apices of

maxillary and mandibular posterior teeth. Oral Surg
13:728-733, 1960.

. Gutierrez JH et al. Apical foraminal openings in

human teeth. Oral Surg Oral Med Oral Patho 79:769-
777, 1995,

Morfis A et al. Study of the apices of human perma-
nent teeth with the use of a scanning electron micro-
scope. Oral Surg Oral Med Oral Patho 77:172-176,
1994.

Goldmann M et al. Reliability of radiographic interpre-

12.
13.

14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.

25.

26.

217.

28.

29.

sietthTA| SNAIZS] HaE SBEe BT

tations. Oral Surg 38:287-293, 1974.

Cohen S, Burns R. Pathways of the pulp. 7th ed., St.
Louis:CV Mosbhy, p248-251, 1988.

Wheeler RC. Dental Anatomy, Physiology and

Occlusion. 5th. ed., W.B. Saunders Co., p267-297,
1974.
Grossman L. Endodontic practice. 11th ed.,

Philadelphia: Lea & Febiger, p169-173, 1988.

Ingle JI, Bakland LK. Endodontics, 5th ed.,
Philadelphia: Lea & Febiger, p462-469, 2002.

Cohen S, Burns R. Pathways of the pulp. 8th ed., St.
Louis: CV Mosby, p210-217, 2002.

Weine FS. Endodontic therapy. 3rd ed., St.
Louis:Mosby Co., p209, 1982.

Woelfel JG, Scheid RC. Dental Anatomy. 1st ed.,
philadelphia, Williams & Wilkins, p97-107, 2002.
Pineda F, Kuttler Y. Mesiodistal and buccolingual
roentgenographic investigation of 7,275 root canals.
Oral Surg 33:101-110, 1972.

Green D, Brooklyn NY. Double canals in single roots.
Oral Surg 35:689-696, 1973.

Vertucci FJ. Root canal anatomy of the human perma-
nent teeth. Oral Surg 58:589-599, 1984.

Blayney JR. Some factors in root canal treatment. J
Dent Res 11:840, 1924.

Groove CJ. Faculty technic in investigations of the
apices of pulpless teeth. J Am Dent Assoc 13:746, 1926.
Katz A et al. Tooth length determination: A review.
Oral Surg 72:238-242, 1991.

Kobayashi C, Suda H. New Electronic canal length
measuring device on the ratio method. J Endod
20:111-114, 1994.

Cohen S, Burns R. Pathways of the pulp, 6th ed., St.
Louis:CV Mosby, p179-218, 1994.

god, A9, A4 23 98 1A 229 %2 Root-
7Xe| Bewd] Be AT, o)A 28] 25:474-481,
2000.

Hulsmann M et al. An improved technique for the
evaluation of root canal preparation. J Endod 25:599-
602, 1999.

38354, A9, The effectiveness of obturating tech-
niques in sealing isthmuses. o §Fx] 2/ H £5}3]%] 26:499-
506, 2001.

547



