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Determination of the working length in root canal treatment
using bisecting angle technique

Ly Naf'a Kaka*
Abstract:

Bisecting angel technique is used for viewing (30) selected vital teeth from
guments who attended a dental clinic for extracting those teeth mostly because of
g The selected teeth are upper and fower central incisors, canines, and premolars,

A gize 20 file is inserted in each tooth, with different length as follows: 19mm
= premolars, 21mm in central ingisors and 23mm in canines. All radiographs were
exsmined by five examiners (dentists) to estimate the working length from  these
ssdographs and then compare their estimation with the real length of the teeth
winch are calibrated after they had extracted using a ruler. It 1s found that when the

differcnce  between file end and the apex of the tooth is not exceed (0.5
=), the bisecting angle technigue give an accurate estimation for working length of
e tooth, otherwise this technique is not recommended to be used in root canal
me=mment because of the incorrect estimation  that is gained when the difference is

mowe than (0.5 mm).
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Introduction:

Radiography 15 an essential aid
i endodontic treatment and without its
g=e. treatment cannol be considered
satisfactory. However, radiographs can
bc misleading, particularly, if badly
taken, poorly processed and examined
Im @ cursory manner under poor
viewing conditions'”. Knowledge of
endodontic radiography is essential for
proper diagnosis, instrumentation and
obturation. Although parallel technique
i recommended over the bisecting
angle technique hecause they show less
distortion and minimal enlargement
and review approximately the same
length of the tooth which make il
indicated for root canal treatment ' |
and the parallel technique climinate the
foreshortening or elongation of tooth

" . most dentists use the

mmage -
bisecting angle techmigque for the

determination of the working length
because 1t 15 casier but it may give
false information about the accurate
working length due 1o the distortion
which may oceur because ol unequal
distance between the film and the ooth
along the total length of the tooth, but
there are special situation in which the
parallel technique is not feasible such
as low palatal vault, maxillary tori,
exceptionally long roots, or an
uncooperative  or gagging  patients.
This may necessitate an alternative
techinique, a second choice is the
maodified parallel technigue and least
accurate is  the bisecting angle
technique. So this study is done to
show the benefit of using the bisecting
angle technique in determination the
working length during root canal
meatment and if it give us
approximately the same length of the
tooth being examined.

*Lecturer in Dental Radiobogy, Depariment of Crel Medicing, College of Dentlstry, Al-Musensizia Liniversity
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Materials and method:

Thirty patients were included in
this study, who were attended a dental
clinic for tecth extraction mostly
because of pain (pulpitis) or
periodontal diseases. All the teeth are
vital and are chosen as follows: (3)
upper central incissors, (5) lower
central incissors, (5) upper canines (3)
lower canines, (3) upper premolars and
(5) lower premolars. Access opening
are done for each tooth and then size
(20} file is inserted. the fength of the
files that are inserfed are as follows:

{(19mm} for wpper and lower
premolars, (21mm)  for upper and
lower incissors, and (23 mm}) for upper
and lower canines.

All the radiographs are taken
by the same radiologist who follow
the exact principle of the bisecting
angle technique , the films are
processed by the same procedure and
then examined by (5) dentists who
asked to estimate the working length
for each film as he suspected to be
used if it is his own caze, and all the
estimations are arranged into tables.

The real length of all the teeth
have been measured using a ruler after
they had been extracted. The resulted
measures have been compared with the
estimated values by the five dentists,
Srtatistical analysis using ANOVA test
is measured so as to determine the
differences in the readings of the five
dentists and to confirm the study,

Results and discussion:

Table (1-6) show the real and
the estimated working length of all the
selected teeth. The accurate working
length that is used in root canal
treatment should be (0.53-1 mm) less
than the real length of the tooth when it
15 vital because the apical construction
ends to occor about (0.5-1mm) from

the apical foramen ", and ideally the
apical constriction should be used as a
natural stop i ot canal treatment,
and the integrity of the constriction
should be maintained during treatment
if complications are to be avoided ™
This study demonstrated that it is
unlikely for a clinictan to estimate
accurately the added or subtracted
length needed to cormrect 4 provisional
file length to proper working length
(based on a radiograph) if the amount
of correction is greater than (Imm) ,
thiz was in agreement with theof [Gox
et al] o table(3) show that the upper
canines that had a length of (27.1) and
(26.4), are approximately (4-3.5 mm)
respectively longer than the inserted
length of the file, and only 20% of the
estimated lenpth 15 correct | and the
same pereentage occur with the lower
canine whose length was (19) table(4).
The above result 15 also in agreement
with other study ™' who stated that if
the distance between the root apex and
file tip is greater than (1lmm), another
film i3 strongly recommended to obtain
the proper working length.

All the readings from the tables
reveals that when the difference
between real length and estimated
length is not exceed (2 mm) [more or
less] . 0% of the estimated length is
acceptable in root canal treatment, and
when there is no difference or not more
than (0.5 ), 100% of the estimated
length is correct.

The tables show that the
incorrect readings in the upper teeth is
more than the lower teeth, this may be
due to the increase difference in the
distance between the tooth and film
along the whole length of the tooth
because of the curvature of the palate
which give more distortion, so parallel
technigue is recommended to decrease
thiz distortion and this 15 in agreement
with other studies ™" who stated that
radiographs must be as clear and
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undistoried as possible and this is best significant difference in the reading
achicved using the parallel technigue. submitted by the five dentists
It was shown from the vanance (examiners) including all the teeth.

snalyas for tables 1, 2, 3, 4, 5, and 6
{given below) that thers s no

Readings' tables:

Table (1): The real and estimated length of the upper five incisors.

Rtmcnglh of upper central
incisors

Examiner (1)

Examiner (2)

Lemgh Examiner (3)

Examiner (4}

Examiner (5)

Percentapge of accuracy

The boid lined number is the thue estimation and the light number i the filse estimation. (File
bengih is 2| mm),

Table (2): The real and estimated length of the lower [ive central incisors.

Real length of Lower central
incisors

Examiner (1)

Examiner {2}

Examiner (3)

i

Examiner (4)

Examiner (3)

Percentage of accuracy

The bold lined value iz the frue eslimation and the hight value s the false cstimeation. (File
lemih = 21 mmy).
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Table(3): The rcal and estimated len Er canines,
Real length of upper canines . o R et | 242 | 264 | 253
Examiner (1) 23 v o R B 5. 28 2.3
Examiner (2) 23 | 265 | 235 )| 2 26.5
AL xaminer (3 25 | 275 | 235 | 27 5
Length Examiner (3) 3 : L2 4.5
Examiner (4) 228 | 275 | 23.8 | 265 25
Examiner (5} 2251 28 23 26 | 255
Percentage of accuracy 100% | 20% | 80% | 20% | 40%

The kald lined value is the trae estirmatin and e light value i the false estimation. (File
length 23 mm}

th of the lower canines.

Table (4): The real and estimated len

Real length of lower canines

Examiner (1)

Examiner (2)

Estimated
I-:nglh Examiner (3)

Examiner (4)

Examiner (5)

Percentage of accuracy

The bold lined valies i the wroe estimation and the light value is the false estimation, (Fils
fength iz 23 mm)
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Table (5): The real and estimated length of the upper premolars,

Real length of upper premolars

o=

Examiner (1)

Examiner (2)

Estimated T
Length Examiner (3)

Examiner (4)

Examiner (5)

Percentage of accuracy

lenath is 19 mm)

The Beld lined value is the real estimation and the Bght value 15 the false estimation. (File

Table (6): The real and estimated length of the lower premolars.

Eeal length of lower premolars

Exéminer (1)

Examiner (2)

Examiner (3)

Examiner (4)

Examiner {5)

Percentage of accuracy

Thie bold Tingd value is the real estimation and the light value is the false estimation (File

length is 19 mm)

Conclusions:

I. In bisecting angle technique, the
degree of accuracy of this technigue in
ssnmation the working length is 100%
of the difference between the file end
and apical end of the tooth is (0-
@ Smm).

2, Bisecting angle technigue give more
accurate result for estimation the
working length of lower teeth than the
upper teeth.

3. A second radiograph should he
taken in case the difference
between the file end and the apex
of the tooth is more than (1 mm), if
bisecting angle technique is used.
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4, It is preferable to the dentist to use
the paraflel technique during root
canal a treatment specially in the
maxillary teeth.
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