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ABSTRACT

This smady aimed to compare the acouracy of working length measurement by different types of eleconic
devices (electronic apex lecators) and compared with actual leneth of the root canal (the distance from a
coronal reference point to an apical reference point 0.5 to 1.0 mn) short of the anatomical apical foramen.
Thirty-fir exracted somd fully formed single-rooted umsan teeth (Premolars), which wese extracted for
arthodontic purposes, were used in the corment study, Within the linttations of the cwrrent sdy, it can be
conclhnded that apex locators are valusble devices for the working lensth deterrnination with accuracy up
to 100%, and iPexll was the most scourste with the YC-FAF was the least acomrats with stagstically non-

significant diference,
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INTRODUCTION

In roof canal testment in endodomtics, the
determination of an acourate working length is e of
the most important steps . Working lenzth = defined
45 “the distsnce from 8 coronsl reference point to an
#pical reference point (apical stop, apical constriction or
narrowest apical diameter) atwhich cansl preparation and
obturation ' should terminate. It is zenerally accepted
that the apical consriction is most frequendy located
0.5 to 1.0 mm short of the radiographic apex, bt with
vanations. The radiographic apex is the tip or end of the
oot determined radio graphically The significances of
this procedurs are a5 follow: The caloulation determines
how far into the canal the insmmments are placed and
worked and the tsmues, debris, metsbolites and other
umwanted items are removed from the canal. It will
Limit the depth to which the canal filling may be placed.
It will affect the desres of pain and discomfort dhar
peatient could feal following the appoinment 5o, if it is
calonlated within correct limits, it will play an important
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role in determiming the success of the cleanine, shaping,
and obiuration of the root camal system, otherwizs if
it iz caloulated incomectly may doom the Desment 1o
failure ¢, The caloulation of this working lensth can be
imidertaken using radioeraphic or elecmonic devices. 5o,
thiz sdy aimed to conpare the acouracy of working
length messurement by different types of elecmonic
devices (elecmomic apex locators) and compared with
acmal langth of the root canzl (the distance fom a
coranal refarence podnt to 2o apical reference point (0.5
to 1.0 mum short of the amatomical apical foramen).

MATERIALS AND METHOD
Sample collection

Thirry-fnr extracted sound, fully formed single-
rooted human teeth (Premolars), which were exracted
for orthodontic puzposes, were nsed in the current study.
(Cleaning of the owter surface of the teeth was performed
wing pumice followed by carful rinsing with distlled
Water 1o remove the renmants of pericdontal lizaments
and amy debmis. Careful * exsmination of the testh
was performed with 8 mamifying lens wmder 3 LED
lizht to confirm the absence of amy cracks or defects.
Badiographs in mesio-distal and labio-lingus] directions
wege taken to ensure the presence of one camal only.
Teeth without any defect and of comparable size wers
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incnded only, menbered and stored in distlled water at
TOOM temperamure wl use.

Sample preparation

Access cavity was prepared for each tooth using
high-speed twbine with sufficient water cooling
followed by pulp estrpation acconmplished with a
barbed broach Patency of the cansl was checked with
a#15 stainless steel E-Afile (Dentply, Maillefer) withoat
any preparaton of the canal

Working length measurements

The achmal length of the root canal system was
mezsured wsing #10 E-file (Dentsply, Maillefer) by
inserticn inside the canzl and advancing apically il
the fip is visible from the apical foramen followed
by the adjusmment of the mubber stopper to 2 suitable
reference pomnt (the tip of the buocal cups), then
the length of the file Som the stopper to the dp was
achieved wsing endoblock (Dentsply, Maillefer). 0.5
mm was suboacied fom these messumements 1o refer
to the apical consricton rather then to the objectve
apex “'. The finz] length was considered as the clinical
length (Clinical). To elecronically measre the working
length, the samples were immersed in & glass meld
filled with a fresh mix of alzinate " (o provide a close
simmlation of the periodontal tissues), while the teeth
beald uprizht until the foll st of the zlgpnae All the
working length readings were obtained within 3 period
of twio hours cnly with the alginate slways kept hmid.
The lzbizl hook of the apex locator was kept in contact
with humid alginate doring eadings. The mamifachrer
reconumendstions were kept i mind throushont the
procedure of working length deferminaton  Ewery
reading was repeated three fimes and the average was
recorded and considered satsfactory if it was persistent
for five secomds and increasing and decressing whils
advancing or withdrawing from the canal respectively.
The mezsurernents for the thres apex locators and the
clinical length were done by the same mvestigaor All
the mesmrements were recorded and orzanized o3
table (Table 1). For comparizon of the acomwacy of apex
locators nsed in the oument smdy, 2 non-parsmetric test
was usad (Fomskal Wallis test) with chi-square to test the
significance between groups.

RESULTS AND DISCUSSION

From the commlstive sxperence using the apex
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locators in the ooment smdy, it has been poted thar
messurements with iPexTl were a lot easier than other
devices, whils the messurements with (YC-BLAF-1) wene
the most difficult ones. Fesults obtained from the curren:
stdy were orpamized in Table 1. It has been found thar
readings fom the (YC-FAF-1) were the least acourame
amone all devices with very close results between the
iPex] and iPexIl. The mean and standsrd emor for all
groups were listed in Table 2. It was determined that
each sample was regarded as its own control. Statistical
anabysis revesled nom-sipnificant difference among the
devices used in the cumrrent study regarding thedr ability
to determnine the scourate workine lensth (P<0.05) as
can be seen m Table 3. Undoubtedly, working length
estimation is a cmcial step in successful endodomtic
treatment, where instrumentation and obhration beyond
or short of the apex will dramatically worsen the scenaro
and lead to endodontic westment with poor prognosis.
The experimental model whilized in the owrent stady is a
modified model from 3 smdy by Leonando =, where the
inmmarsed samples canprovide aclose electrical resistance
to that of the periodomtal tisswes . Furhermors, this
model is simple, readily available, easily mamipalated
and prowide a firm control for the experimental vaniables
to be tested but it bas the drawback of mcomplate
simmilation of the patient condition.  Apex locators ame
regarded as precious addition to the world of endodonsic
" where the newly inroduced devicss are able to datact
the exact point where the periodontinm starts at the end
of the camal . It has been reported that the acomacy
of some apex locators were 100% scomrate within =1.0
mm and fom 7591 7% accurate within =0 Smm in
simmilated dry canals, wheress 3 dramstic decrease in
the acoumracy was reported with the increase in sinynlated
camal diameter ¥, Sevemsl sidies focused om the
acouracy of apex locators produced comparable results
with acouracy aromd 80% within 0.5 mm and almest
100# within =1.0 mm * . The majoriny of researchers
considered the emor range is acceptable at =0 5mm and
less researchers considered the =1.0mm. This was due
to the great variability in the shape of the apical area
in addition to the fact that it is somewhat difficalt to
visually contrel the distance betwesn the reference
point and the rubber stopper. Furthermore, it is micky to
datect the exmct podnt where the fip of the reamer exit the
canal regardless of masnification wsed ™. In the omren:
shudy, both emmor ranges were adopted Although non-
sigmificant difference was reported in the current study,
the devices show some essily detected differences
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Statistically, 1Pex] was the most acourate device (76.5%
within = Somm md 100% within +] (mm) compared o
clinicz] measurements with the YC-BLAF-1 was the least
acourate ome (17%% within =0 5mm and 67.6% within
=] (mm). In spite of the statistical results which showed
that the iPexl is the most accurate, its mean value is
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e thiam the clinical mean vale. 5o, the most acourate
reading was with [Pexll. Within the hnutstions of the
current study, it can be comcluded that spex locators ame
walusble devices for the working length defernunsfion
with acomacy up to 10, and Pexll was the most
acourate with the YC-BAF was the least accurate with
statistically non-significant difference.

Table 1. Measurements of the working length (in mm) where the tip of the buccal cups were considered as

a reference point.
Ne. Climical iPexl iPexll TC Ne. CEnical iPexd Perll |YC
3 3 12 3 1 bl | .3 20 b
1 2.3 3 1 b IE. 1 H 0.3 |
3 20 2.3 n ni 19, 3 n n 115
4. 21 2l 2 x i 3 3 n 2.5
3 2 2 1.5 X 1 207 X n 2.3
8. 3 33 23 2 . bl | 205 21 203
1. 213 27 n %3 3. 12 2 213 2
5 13 215 n X5 M4 Fl | n 03 20
9. 20.3 203 ni x 25 14 FL] 13 2.5
10. 203 21 il X3 26. 1335 3 2 i)
1 183 1% 19 1B3 7. Fl | 20.3 0.3 20
12, 18 183 19 18 2E. bl | 20 19 183
13, 21 203 i 03 2. 1 21 21 20
14, 21 21 i | 0. 4 24 14 23
15, 23 21 I3 1l il 0.3 21 x 183
18. 24 23 jii] nj3 31 19 18 19 18
Table 2. Descriptive analysis of the measurements in the current stody.
Group No. Gromp name Mean Srandard errar
Clinical 11351941 03400806
1 iPexl 11602941 0.3413516
3 iPexll I1.220368 03216706
4 YC-RAF-1 18213529 03214567
Table 3. Statistical analysis of the measurements ([P<i.05)
Growp N Mean razk
34 o4
F] 34 TI43
3 H 6316
4 4 8.01
Chi-Square 4314
If 3
Asymp. Sig. 030
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CONCLUSION

Within the limitations of the current smdy, it can
be conchoded thet apex locators are valusble devices
for the working lensth determination with scooracy
up to 100, snd iPexll was the most scomste with the
YC-FAF was the least acourate with statistcally non-
sizmificant diffarence.
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