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AN IN VITRO EVALUATION OF THE ACCURACY
OF ROOT ZX ELECTRONIC APEX LOCATOR

Dae-Hoon Kang, Kwang-Hee Chung, Soo-Han Yoon, Kwang-Shik Bae

Dept. of Conservative Dentistry, College of Dentistry, Seoul National University

The purpose of this study was to evaluate the in vitro accuracy of Root ZX(Morita Co.,
Japan) which is the ratio type electronic apex locator.

The 86 extracted human palatal roots of maxillary molar with fully formed apices were
used. File lengths with the file tip just visible at the foramen were compared to those
measured with Root ZX. For length measuring with Root ZX, saline test model with which
the apical 1/3 of each root was submerged into normal saline were designed.

The root canal lengths were determined with Root ZX and the radiographs were taken
with a file in the canal. The distances from file tips of Root ZX lengths to apecies in radiogra-
phs also were measured with Profile projector PJ311(Mitutoyo Co., Japan).

The results were as follows

1. The root canal length determined with electronic apex locator was 0.78+ 0.53 mm shorter
than the length with visual measurement.

2. The file tip of Root ZX lengths was located at 0.85+ 0.49 mm away from the apex in
radiograph.

3. The accuracy of the Root ZX was 79.1% within 0.5mm of visual working length and
96.5% within 1.0mm.

Key words : Accuracy, eletronic apex locator, working length, radiographic apex, apical
foramen.
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Table 1. Differences between measurements by Root ZX and visual method (N=86)

Difference between measurements frequency percentage (%)

—2 (mm) 1 1.2

-15 2 2.3

-1.0 13 15.1

—0.5 23 26.8

0 38 442

+0.5 7 8.1

+1.0 2 2.3

Total 86 100

* mean of differences + S.D:-0.28+ 0.53 mm

341



oJBH e
3R =AY =
P4 T2 = Ao] FelFoly,
Ao 2 2AH 0 2+ XA x2eo
2 olsE Rgojmp, Rz sy
Yod 2919 497 we webd ol A
(CDP**? 2 R Aoz Hoj gtk a&y
Kuttler? = o] zjuheta = ol xpatold & 2ol
meb Y4t CDJRT ozt 502 of
st Busch o) FPaRiAe) 2n

=]

e S A8 A ARE o8 sk
ol FE ARSI RhHoR 27bg o
B3he ol A HVIE Sioy, Fxio
Be 22 43R BEH S wha}
Ael7h Wil FAgetEE FAUNI Wo]
A Xk, a9 Aee dAAE Ay
wol ARSHI glen b3 AHE F ol
HeR AFHL gou, Fe) WY, #xe
THY R osRd Fxe FHFoR A
B54 oS AR 5 5 U,
£ 29T A ISt 2Pz E
0 mmoA 5 mm7hx] A2V} hFaie, 53
502 AXT Fee 33dAd 29T
AIAE 27 AR e 2 FEsA 1R

3= Oi*at}“'”""). SER EAAE A5}
3ted Suzuki”, Sunada® Fo 93] o} B
AFxA e 43 AANA L o] 8-3 AR
WASA7I7E LR o)E g HAAEH}

A7 AFAYY, duur § Fuf ¥
% (ratio type) 52

C

o

d'je

l

(frequency type), H|&
Hhd =] oj g}

2 gl A}8E Root ZX+= H-o 7fr
H & A2 HGEY 72 A, o2l v &3
1994 Kobayashi32> ol 9ste BAG X
NN ZFHFHFE 8kHz 04kHzE 311
ol o E’ii‘—‘r*lﬂ@/ﬂ T Fahgre] ik
impedance®] B|& A3 A, o] nH)9

2o

342

FFE A A dx
d¥xeg FHHANY. o=

wel 47, A54 2RAHY
| of AL} AYY ==
Hlg] AEwr)l 24 =

dre ahgel goto)

15~96% = 04% o) whel 2o
0;1%1:}_18 32— 39) i
FE 3 EL%}%_'O]?} H) W= s
AF file tip? ATGF Alol9) A YA

ZA 8t HPH# %D in vitro AR E o] &-5}o]
WA 3E Z|ofoll A @QE* T3l whynew
ol e, ng] At 3L Yo Yol Bojrte
WSS ALl S8 =E WrislA "o
7|&9] AAZB/E SH 7] e B3

A4 ONeil& e 2] Sono-Exp-
lorer& o]-83te 3271 AolE AxBg &
A3k & A st Ay A3 LB A9
Hask A3t 83% oA F@F7RY Azt
A x| ghrial B384 3, McDonald9 Hovland
®& Endocaterg ©]-&3to] Z#AS 29 5
dajsta] Xotg PSS o g el 24y *}-T‘“
Ar gl A #1s AR + 0.5mm E Wl
X 934% 2 AT E RYriy ®istgon
Frank®} Torabinejad™ = 389 EndexZ
ol-&sted +0.5mm HH WellAl 89.64% 2]
FEE, Mayeda¥ 52 879% & ASEE BY
E‘r_T_’ RudlEh Ay 39S Endex® Root

XE o83t Y FAHF WX sl vl
oq:rL‘)ﬂ"i +05mm H$l dlolA Endex] 7
%7} 82.5%, Root ZX] 7397} 87.5% 2] A&
L& Eltky ®B1st¥ 3, Shabahang™ &
Root ZXE- o] &-3le] W&o e whio
A7 23 962% 9 & FFEE HQon
L=IA) v L e S T B S e R S K-
78 <#ZL v2ZE¢ 24 + 1.0mm HY A
oA 952% o] Eo m‘z}i—@— iaiuh B3}
Qort, BhEPe AxEREY 2 73 oY
pd| 0]9} uw\p\q;\};q [s=4 ?—zs]— :L_q,yl o] = }3] z:;l,
a3 66% 9 HluH e HIAEE HYukn
=B 3 )



£ A8 HE Kobayashi %2, Foud 5 ©]

A3 2AZE XJoLE in vitro 73}2] oA &H
e WhEe 93lgen, A¥EE +05mm
Hel WA 79125 2R3, +1.0mm ¥
ol de 965% 9 AEAEE B b I+
FARE 298 BT

28d SA3A dE ARREHIL e AR
ALRS o7 7R B7HEQ) S REkE, bEFl
AR E AFde FHo| Ao, HFgHer

2 299} P AT 9 A59
3L A7) HTAY, A WA
AMR #9E 88te] WA w9 Ego] Frlete
5 o8 7HA EARE AYL Jon, 24
oA AMEE ¥&d AATHF AV W
Ao 2 BRI ol §-99 284E
Agstn £494 7 F QL YA F93
FE Fole T WA ARl 9% FHFSE
Ao @3 L REE F de VTl “‘:3‘*
71&9 g AAIHF FHVIEY &
LR E BgsA SHAE F %1%
ohlg} ZFAx 7HHste] Algo] Wil
73 x¥o] HA =& FHol Yok 2:11‘%
o1 AR S 7|7t o} A& AR S
- 9AS QA F= oy, $HE 2BAS
AE7 e} 2242 Aol 64% < AS AU
g ARANZHF SH7) AL &£48 2H8A
S8 7}53EE & AoE AlgE

> H& r°"

V.2 E

AAZHZE7712 Root ZX9 AEEE 4
7] 938k, A% 8679 AT TS

AL YehERAA A AAG, 242}
1—“ AeAgsyd @2 F A28 F
7719 Root ZXE ©]&3ld =a3& FH3n
WAL ALAE #94ETh

T3 Bge NI AYstE 2EFl
23k AL §goz IRIStY FBFS
2359tk 1 ¥ Root ZXE o]&3 &A%
LaAT {eto g AT FAT7A LY ARE
- A% vastgaoh =3 A AR B
o) x| ot 23 AZE FAEA WA

343

AAg olge 2B 23 1
ges 2e F%E AU

H7}eted

1. ARG S22 F3F /G2 8
o2 THEF7A ST Z@F v Y
0.78+ 053 mm &A ASEHNL, gty &
o2 JAF7A FAT FHZAA 05
mm W S<te] 93 FFIHFEGE 0.28
+0.53 mm Z&skch

2. AAZAR EH7|2 XA FY EL
HEALAE ALRIARS] oA 0.85+ 049 mm
Fojx o] $IxeFA Tt

3. &t 9% ZEFoA 0.5mm W A& 2}
JoFes ¥ ), AAZHF 3479
SHZAL +05mm FF 24 HEL
2ol 79.1% 7}, + 1.0mm HE WA
£ 965%7F EXHE JEEE BT

2 1

ret

oo ]
(L

1. Seltzer S, Bender IB, Turkenkopf S : Fac-
tors affecting successful repair after root
canal therapy. ] Am Dent Assoc, 52
652-655, 1963

2. Kuttler Y : Microscopic investigation of
root apexes. J Am Dent Assoc, 50
544-549, 1955.

3. Weine F . Endodontic therapy. 3rd ed. St.
Louis : CV Mosby, 399-402, 1982.

4. Bramante CM, Berbert A . A critical eva-
luation of some methods of determining
tooth length. Oral Surg, 37 : 463-73, 1974.

5. Tamse A, Kaffe I, Fishel D : Zygomatic
arch interference with correct radiogra-
phic diagnosis in maxillary molar endodo-
ntics. Oral Surg, 50 : 563-5, 1980.

6. Coolidge ED : Anatomy of the root apex
in relation to treatment problems. J Am
Dent Assoc, 16 © 1456-1465, 1929.

7. Orban B | Why root canals should be filled
to the dentinocemental junction. J Am
Dent Assoc, 17 : 1086, 1930.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Christie WH, Peikoff MD : Direct impres-

sion technique sealing the apical foramen.
J Can Dent Assoc, 3. 174, 1980.

. Sunada I . New method for measuring the

length of the root canal. J] Dent Res, 41 :
375-378, 1962.

Huang H © An experimental study of the
principle of electronic root canal measure-
ment. ] Endodon, 13 © 60-63, 1987.
Fouad AF, Krell KV, McKendry DJ, Koor-
busch GF, Olson RA : A clinical evaluation
of five electronic root canal length measu-
ring instruments. ] Endodon, 16 © 446-449,
1990.

katz A et al. : Tooth length determination
; A review. Oral Surg, 72 238, 1991.
A3, 329 AAEHAYG A7 A
gxof B3 A7 HFAFARETFI A, 21
(1) : 289-294, 1996.

Green D | Stereomicroscopic study of the
root apices of 400 maxillary and mandibu-
lar anterior teeth. Oral Surg, 9 : 1224-12
32, 1956.

Palmer M], Weine FS, Healey HJ : Posi-
tion of the apical foramen in relation to
endodontic therapy. J Can Dent Assoc, 37
- 305-308, 1971.

von der Lehr WN, Marsh RA © A radiog-
raphic study of the point of endodontic
egress. Oral Surg, 35: 105-109, 1973.
Suzuki K ! Experimental study on ionto-
phoresis. J Jpn Stomatol, 16 : 411-417,
1942.

McDonald NJ . The electronic determina-
tion of working length. Dent Clin North
Am, 36(2) : 293-307, 1992.

Becker GJ, Lankelma P, Wesselink PR,
Thoden van Velzen SK : Electronic deter-
mination of root canal length. J Endodon,
6 * 876-880, 1980.

Fouad AF, Krell KV . An in vitro compari-
sion of five root canal length measuring

344

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

device. J Endodon, 15 573-577, 1989.
Berman LH, Fleischman SB @ Evaluation
of the accuracy of the Neosono-D electro-
nic apex locator. J Endodon, 10 © 164-169,
1984.

Busch LP, Chiat LR, Goldstein LG : Dete-
rmination of the accuracy of Sono-explorer
for establishing endodontic measuring co-
ntrol. J Endodon, 2 © 295-297, 1975.

Mc Donald NJ, Hovland EJ ! An evalua-
tion of the apex locator endocator. ] Endo-
don, 16 © 5-8, 1990.

Keller ME, Brown CE, Newton CW . A
clinical evaluation of the endocator-an ele-
ctronic apex locator. J Endodon, 17:
271-274, 1991

Hasegawa K, Iltsuka H, Takei M : Basic
studies on electronic method for measu-
ring rooot canal length. J Dent Res, 65 .
777, 1986.

Ushiyama ] @ Reliability and safety of the
voltage gradient method of root canal
measurement. ] Endodon, 10 : 532-537,
1984.

Saito T, Yamashita Y : Electronic deter-
mination of root canal length by newly
developed measuring device - influences
of the diameter of apical foramen, the size
of k-file and the root canal irrigants. Den-
tistry in Japan, 27 © 65-72, 1990.

Fouad AF, Rivera EM, Krell KV © Accu-
racy of the Endex with variations in canal
irrigants and foramen size. J Endod, 19 :
63-67, 1993.

Czerw R], Michael S : In vitro evaluation
of Endex electronic apex locator. J Endod,
21 572, 1995.

ojgF I AR 2{FFA V] AHEll AojA
DA E o o] Abg-o] FAo) mA]E= T
w3 A AR EHSR], 15 127-
133, 1990.

Ingle JI and Bakland LK : Endodontics,



32.

33.

35.

36.

4th ed. Baltimore, Williams & Wilkins,
194-197, 1994.

Kobayahi C, Suda H, Sunada I : New elec-
tronic canal measuring device based on
the ratio method. J Endodon, 20 : 111-117,
1994.

Chun CB, Zardiackas LD, Menke RA. : In
vivo root canal length determination using
the forameter. ] Endodon, 7 : 515-20, 19
81.

. O,Neill LJ : A clinical evaluation of elect-

ronic root canal measurement. Oral Surg
Oral Med Oral Pathol, 38 . 469-473, 1974.
Frank AL, Torabinejad M : An in vivo
evaluation of Endex electronic apex loca-
tor. J Endodon, 19 : 177-179, 1993.

Mayeda DL, Simon JHS, Aimar DF, Finley
K : In vivo measurement accuracy in vital

345

37.

38.

39.

40.

41.

and necrotic canals with the Endex apex
locator. ] Endodon, 19 : 545-8, 1993.
Shabahang S, Goon WW, Glunskin AH :
An in vitro evaluation of Root ZX electro-
nic apex locator. J Endodon, 22 © 616-618,
1996.

uhake, &% FopdE 2B 77
Root-Zx9] A&l &g A7 AR}

3], 35 322-327, 1997.

BEE Y oleF ! FHFEY A
A2 BEA 7)) Ao B A7 i
X7 RE8 3] %), 21 150-158, 1996.
Cohen S, Burns RC : Pathways of the
pulp, 6th ed. St Louis, Mosby, 200-201,
1994.

Custer LE : Exact methods of locating the
apical foramen. J Natl Dent Assoc, 5 - 815-
818, 1918.





