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Average Working Length of Maxillary Central Incisor- A Single-Centre
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/Abstract \

Introduction: The permanent maxillary central incisor is the most visible tooth in the mouth and endodontic
treatments are frequently performed in maxillary incisors. Over-instrumentation may cause periradicular
inflammation, postoperative pain, and inhibition of the healing process. Working length (WL) determination and
maintenance is therefore of major importance. Materials and Methods: This prospective study was conducted in
Dhaka Dental College & Hospital, Dhaka from May 2013 to November 2013. A total of 39 cases were included in this
study. For electronic method of WL determination iPex NSK (Japan) was used. The radiographic working length was
determined by evaluating the position of the end of the file in the canal on the radiograph and it was 0.5 to 1.0 mm
short of radiological apex. Results: Pain (94.9%) and trauma (56.4%) were the most common history among the study
population. In clinical findings, caries was the most common (56.4%) than swelling was present in 35.9% cases and
discoloration was in 30.8% cases. In all cases we found single root of maxillary central incisors. Mean working length
(WL) of our study population by apex locator was 21.423+1.259 and by radiograph it was 21.397+1.176; there was no
statistically significant difference in WL between these two methods (p=0.743). Conclusion: According to
radiographic method working length of our study population was 21.39 mm. WL of our study population was found to
be less than the values found by the other studies population like Caucasians, African, Sinhalese, Mongolian and
Korean.
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Generally incidents of trauma to this tooth occur between
the ages of 11-23 years®!? and more frequently in male'!;
hence MCI is the most endodontically treated tooth in the
dental arch'>!*, The majority of the accessible study
findings are on Caucasian population of Europe & USA,
there is no plenty of information supporting for the use of
tooth length in non-Caucasian; especially Bangladeshi
people. A review of literature exposed that there is a lack of
information on average endodontic working length
reference for permanent maxillary central incisors in
Bangladeshi. The accessible reference information on
known tooth length is based on Caucasians'* and Asian'®
studies; which are the solitary references for endodontic
treatment for Bangladeshi. Open literature shows a differ-
ence in dental anatomy based on sex, race and genetics!®8.
This study is to establish an average working length for the
permanent maxillary central incisor in the Bangladeshi
population and explore the similarity and dissimilarity with
other populations; and to identify any gender variation.

Materials and Methods:

This study was a Prospective study, conducted in the
department of Conservative Dentistry & Endodontic of
Dhaka Dental College & Hospital, Dhaka, Bangladesh. The
study was conducted from May 2013 to November 2013. A
total of 39 patients were taken as sample population for this
study came to the department. The sampling method was
purposive sampling. The central limit theorem' suggest
that at least 30 cases are required for calculating mean with
an assumption of normal distribution. Reviewing the previ-
ous similar studies, this sample size appeared as a well
acceptable sample size for this study.

Patients of 15 to 60 years old regardless of sex and race
were included in this study. Patients, who were aged above
60 years and below 15 years, tooth with open apices or
blunderbass canal, apical resorption, calcification in the
root canal, Fractured or broken tooth, patient with cardiac
prosthesis were excluded from this study.

Working length was the distance from a coronal reference
point to the point at which canal preparation and obturation
should terminate. Working length was estimated by the
electronic method first and then by the radiographic
method. For electronic method of working length estima-
tion apex locator of Fourth generation named iPex from
NSK(Japan) was used. Working length determination was
began first with apex locator (iPEX) according to the
device’s manufacturer instruction. Then the same file in the
same length that was obtained by electronic method was
again inserted into the canal and a radiograph was taken.
Then the radiographic working length was determined by
evaluating the position of the end of the file in the canal on
the radiograph and it was 0.5 to 1.0 mm short of radiologi-
cal apex. And this value was then documented as estimated
working length by radiographic method. Finally, the
acquired values by these two methods were compared
statistically.

Ethical clearance was obtained from the Ethical Committee
of Dhaka Dental College. Written informed consent was
taken from the patient’s or legal guardian. Patient confiden-
tiality was strictly maintained. No names, addresses or
contact details of the patients were divulged.

Statistical analysis using descriptive statistic was done. All
quantitative values were presented as mean = SD for
continuous data and as percentages for categorical data.
Qualitative data were presented as frequency and percent-
age. Quantitative data was analyzed by student’s t-test. All
tests were two-tailed and statistically significant results will
be considered when p value < 0.05. All statistical opera-
tions were analyzed by SPSS version 20 and Micro-soft
Excel 10.

Results:

A total of 39 patients, aged 15 to 60 years were included in
this study. Among them 20(51.3%) were male and
19(48.7%) were female, with M:F ratio of 1:1.05 (Figure
1). Majority (53.9%) of the patients were within 21-30
years of age, mean age of our study population was
29.51£10.05 (Table I). Pain was the most common (94.9%)
history among the study population. History of trauma was
in 22(56.4%) cases. In clinical findings, caries was the most
common (43.6%) than swelling was present in 35.9%
cases; discoloration was in 30.8% cases and sinus in 20.5%
cases (Figure 2). In our study 100% cases we found single
root of maxillary central incisors (Table I1I). Mean working
length (WL) of our study population by apex locator was
21.423+£1.259 and by radiograph it was 21.397+1.176;
there was no statistically significant difference of WL
between these two methods (p=0.743) (Table III). Distribu-
tion of mean working length in male and female is shown in
figure 3. The mean WL of female was significantly less than
male (p< 0.5) (Table IV). Table V shows working length of
maxillary central incisor in different ethnic population. The
overall variation of the WL of different populations from
our study population were ranged from +0.61 to +4.41 mm.
So WL of our study population was found to be less than
the values found by the other researchers in different
countries.

Gender Distribution of Study Population

H Male

H Female

Figure 1: Gender distribution of the study population
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Table I: Age with sex distribution of the study population

Table III: Measured working length (WL) of the study
population

Age Male n (%) Female n (%) Total n (%)
15-20 1(2.6) 4(10.3%) 5(12.8%) WL by Apex locator WL by Radiograph P
21-25 5(12.8) 7(17.9%) 12(30.8%)
26-30 6(15.4) 3(7.7%) 9(23.1%) + +
3135 25.1) 2(5.1%) 410.3%) 21.423+1.259 21.397+1.176 0.743
36-40 3(7.7) 3(7.7%) 6(15.4%)
jé:g(s) ! (20 6 8 ) (20 6) Table IV: Working length by Apex locator Vs Radiograph
51-55 1(2.6) 0 1(2.6) in Male & Female
56-60 1(2.6) 0 1(2.6)
Total 20(51.3%) 19(48.7%) 39(100.0%) Method WL in male WL in female P
Min-Max
15-60 32.4+11.4 26.47+7.46 29.51+10.05 Apex Locator  21.95+1.05 20.87+1.25 0.0057
P 0.065
Radiograph 21.95+1.02 20.82+1.06 0.0016
¥ Tmaen)
s | Table V: Working length of maxillary central incisor in
I different ethnic population
EL hodl Principle Author  Study country/ Method of  Length  Variation from
B Mals & year of Ethnic group length in mm our study
e 194540 publication measurement population
i% 4 - : 140359% - " Female (in mm)
1230.8%)
i |- ' L . 038 ; s Wi CBCT 258 +4.41
i 4 | ? & (] P Harries EF 2006 (White R X
; : h QI.' 5 American)
B “ 2 Nigeri Both Apex
| _ : : : .= Sede MA, 2013 gera locator & 25.0 +3.61
[} (African) )
Pein Taumk  Chis  Swillg  Diccloration S radiograph
. USA Both Apex
Figure 2: Clinical history & findings of study population Kim E 2005 (Caucasian) locator & 235 +2.11
radiograph
Sri Lanka Digital calipers
ey s . I denaCK . . k
Distribution of mean working length Ayawardena (Sinhalese) on extracted B2 L7
2009% tooth
| w B
! BI20:5%1 @) 208%) Chi SH 2017 South Korea CBCT 2.8 +1.41
| HirewW ? (Korean)
7 |
UK, USA )
[ : Carrotte P 2004 (Caucasian) Radiograph 22.5 +1.11
u 7ot
¥ . . . Radiograph
[l i gg{?ﬁa Dewi, (]\'A“:;’g“;i‘ii) (with digital ~ 22.03 +0.64
. T ] TRl LR = Female caliper)
2 ]
1 k . Both Apex
1 | W Kim B, South Korea o aor& 22,0 +0.61
1| = ; 2005% (Korean) ;
lr_. m il 5 radiograph
|'a . .
A 5 L o E F G " i Discussion:

Figure 3: Distribution of mean working length in male and
female

Key: A=19mm, B= 19.5mm, C=20mm, D=20.5mm,
E=21mm, F=21.5mm, G=22mm, H=22.5mm, [=23mm

Table II: The percentage of the number of maxillary incisor root

Number ot Roots n (%)

Single root

39 (100%)
>1 (More than one) -
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Working length is the distance from a coronal reference
point to the point at which canal preparation and obturation
should terminate®. Working length was estimated by the
electronic method first and then by the radiographic
method. The apical foramen is the main apical opening of
the root canal. It is frequently eccentrically located away
from radiological apex. The apical constrictor is the apical
portion of the root canal having the narrowest diameter, this
position may vary but it is usually 0.5 to 1.0 mm short of
the apical foramen. The determination of the working
length and its maintenance during cleaning and shaping
procedures are key factors for successful endodontic
treatment.
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This study has shown that electronic measurements, in
general, tend to be same with radiographic measurements.
The mean working lengths by electronic method and by
radiographic method were 21.42 mm and 21.39 mm with
standard deviation of 1.26 and 1.17 respectively. In Paired
sample test, mean difference between electronic and radio-
graphic working length at 5% level of significance was
0.0256 mm. Correlation was 0.923. Here, t = 0.33, this
calculated t value is less than the critical t value. And here
p = 0.74 at 95% confidence interval, that is p > 0.05. So,
statistical analysis and comparison revealed that the differ-
ences between two measured values are not significant and
statistically there is no significant difference between
electronic measurement and radiographic measurement in
working length determination. So the average tooth length
of upper central incisor was founded to be approximately
22 mm. The mean WL of female (20.82+1.06) was signifi-
cantly less than male (21.95+1.02) (p= 0.0016).

To access the tooth & working length of maxillary central
incisor, several studies have been done on different ethnic
groups in different countries around the world by using
different methods!'4*%%, Sede MA et al. conducted his study
in Nigeria on African population with both apex locator &
radiograph®. His study revealed a value of 25.0 mm as the
average working length of permanent maxillary central
incisor in Nigerian adult. By using same type of methods
Kim E et al. founded 23.5 mm as the average working
length of maxillary central incisor of Caucasian®>. He
conducted his study in Philadelphia in USA. In another
study by Carrotte P et al. reported 22.5mm was the average
length of Caucasian maxillary central incisor. With cone
beam computed tomography (CBCT) Harries EF et al.
conducted his study among white American people; in his
study he found average tooth length of maxillary central
incisor was 25.8mm?.

According to Jayawardena CK et al. the mean tooth length
of maxillary central incisors of Sri Lankan Sinhalese
populations was 23.12; the method was direct measure-
ment with digital calipers on extracted teeth?. In 2005 Kim
E et al. conducting a comparative study of root canal length
between Asian (Korean) and Caucasians (USA), in that
study it was found that root canal length of maxillary
central incisor of Korean people was 20.0mm?2. In his
study Kim uses both apex locator and radiograph methods.
But in another research among Korean by Chi SH it was
seen that the mean length of maxillary central incisors was
22.8mm?*. Chi SH used cone beam computed tomography
(CBCT) in his research. In Indonesia, Kartika Dewi
conducted research on Mongoloid race by using periapical
radiography. From her study it has been known that the
length of maxillary central incisors of Indonesian Mongol-
oid race was 22.03mm?!. The overall variation of the WL of
different populations from our study population were
ranged from +0.61 to +4.41 mm. So WL of our study
population was found to be less than the values found by

the other researches!'* 2025,

In our study there was no significant difference in male
(51.3%) and female (48.7%) proportion, where male
(63.6%) were predominant in African population®® and
female (79.0%) were predominant in Korean opulation®.
Majority (53.9%) of our study patients were within 21-30
years of age, that was similar with the study of Sede MA. In
our study 100% cases we found single root of maxillary
central incisors. Similar finding was reported by Kartika
Dewi?!. Pain was the most common (94.9%) history among
the study population; history of trauma was in 56.4% cases
and in clinical findings, caries was the most common
(56.4%). In African population trauma (61.4%) was the
common indication for root canal treatment of maxillary
central incisor®.

As our study design and the sample size did not represent
the whole community of Bangladesh, a study with larger
scale which will represent our whole community, should be
carried out to verify the real picture of the average tooth
length of upper central incisor in our community.
Conclusion:

According to radiographic method of working length of our
study population was 21.39 mm. so the average tooth
length of upper central incisor was founded approximately
22 mm. WL of our study population was found to be less
than the values found by the other studies population like
Caucasians, African, Sinhalese, Mongolian and Korean.
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