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Summary

A study of 428 endodontically treated 1" permanent molar teeth of both jaws
was performed to identify the variation in tooth length of Bangladeshi people.
In this study, radiographic method, Ingle's method was used and mathematical
calculation as purposed by Messing was used to measure the length of the
individual canal. The method involves measurement of the length in pre-

operative radiograph followed by clinical evaluation with diagnostic
radiograph. The working length of each canal was finally calculated
comparing both pre-operative and diagnostic radiograph. Study revealed that
average length of upper 1" molar is 20.62mm and for lower 1" molar is
20.28mm; the range oflength for upper 1" molar is 17.16mm - 25.33mm and
for lower 16mm - 24mm. The study also revealed that the tooth length has no

significance on the sex of the people of same race. To verify the results of the
study, statistical tools were applied on a randomly selected sample of 100
patients and the statistical tests also supports the findings of the study. The
results also indicate that the tooth length of Bangladeshi people is shorter
than their Caucasoid counterpart. In previous studies performed by different
researcher and given in different textbook of Endodontic shows that the length
of tooth of Caucasian people is longer than this study.

Introduction

From the earlier ages, the complete root canal

filling upto the anatomic apex has still been
tough task for endodontist. One of the basic

pre-requisite for a successful endodontic
treatment is correct measurement of the

length of root canal and location of the apical
foramen1.2..1. The instrumentation should be

upto the optimum depth. Therefore, tooth
length determination is the crucial step in

endodontic treatment, which associated with

proper X-ray facilities, proper interpretation,
experience of surgeon etc. Any mistake in
this steps results failure of whole root canal
treatment. Until late 19705 tooth length
determination was based mainly on
radiographic interpretation. However this is
a vital step as every modern interpreter
follows the radiograph2.The tooth length of
the individuals in the same race will be more
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or less the same and it varies with the

difference in races like the tooth length of
Mongolians are not same as ofCaucasian4.5.
The knowledge of tooth length beforehand
hence is beneficial. Care should be taken

during the instrumentation so that the micro-
organism from the canal doesn't pass to the
peri radicular tissues. The instrument
shouldn't cross the anatomic apex and should

be confined along the pool of micro-organism
in the canal6. The instrument is passed
through the canal paralleling the root canals.

The approximate tooth length should be
considered during diagnostic X-ray. In 1920's
Blaney and Coolidge stated that short of root
tip gave best result. In 1955, Kuttler gave
compre-hensive anatomic microscopic study
of the root tip2.7.

As Grossman stated that the straight root
canal along the entire root length rarely
occurs, the crown root length in extracted
tooth is less beneficiaP. Neglecting
preoperative radiograph and tooth length, the
instrument may inadvertently passes to the
maxillary sinus and mandibular canal,

followed by serious complication2.5.

Preop.erative tooth length should be
considered in endodontic surgery during
osseous entry, root resection and in post
preparation, also for tooth movement and

traction in orthodontia and in surgeryX'12.

In 1957, Ingle used the pretreatment
radiograph for determination of tooth length.
In modern dentistry most of the dental
practitioner follows the method proposed by
Ingle. Here we calculated the tooth length in
pretreatment radiograph, as proposed by
Ingle.
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Materials and methods

428 Isl permanent molar teeth were studied
in a private dental clinic named Root Canal
Center and Oro Dental Care. Out of which

189 were upper and 239 were lower molar.
We have assumed the averages of these upper
and lower teeth as population parameter and

have taken a sample of 100 uppet: and 100
lower molar by using the simple random
sampling technique to find and test the
sample. An average of palatal, mesiobuccal
and distobuccal canal length were taken to
get the working length of upper molar. In

same way average of distal, mesiobuccal and
mesiolingual were taken to determine the

working length of I?wer molar. An average
working I~ngth of these samples along with
their standard deviation were found and

tested by using the t-test for large samples. A

chi-square (X2)test is also performed to see

thedependenceof tooth lengthonsexof the
selected samples.

After taking preoperative radiograph, the
radiographs were studied along with the
radiolucent line of pulp canal. Access cavity

was prepared by gaining entrance through the

occlusal surface from the mesial pit and pulp
chamber was opened by using the bur in
direction to the orifice of distal or
mesiobuccal canal in case of mandibular

teeth and palatal or mesiobuccal canal in case

of maxillary teeth. After removing the roor

of pulp chamber, debris and pulp tissue were
removed using barbed broach. Then small
numbered file/reamer (10/15 Nos.) was

selected to estimate the canal length. The
canal length was estimated with preoperative
radiograph, millimeter ruler, operator skill,

tactile sensation, average length proposed by
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various authors, patients experience and
digital apex locator.

The diagnostic radiograph was taken with the
reamer/file upto the estimated depth.
Calculation was then done. As proposed by
Kuttler, when file/reamer was long or short

by more than 1-1.5 mm from minor diameter
(apical constriction) then re-radiograph was
taken. If it was within 1-1.5 mm, then

interpolation was done. The selection of
interpolation was within 0.5-1.5 mm.

The favorable cusp was selected as coronal
reference point and fixed by rubber stopper
of file/reamer. After radiograph, the length

was measured (Ral). The reamer/file length
and length of tooth in radiograph was

A B

Fig.~l: Step.\' in establishing accurate length of tooth measurement
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measured (X I and X I respectively). Asa r

proposed by Messing the/ mathematical
calculation was done.

That is Tooth length = Ral X X,/XrI

Sometimes X-ray was taken in Parallel
technique. Due to the reason of minor and
major diameter as proposed by Kuttler, 0.5-
2mm is added according to the age of patient.

In this way the working length of individual
canal was calculated. After estimating the
working length of individual canal tooth
length was calculated by adding Imm to the
average lengthof all canals. Now we got both
working length and the tooth length of upper
and lower molars.

IJmm'

+19.0mm
20.smm

Safety Factor - 0.5nun

11 E WorkingLengthofTotth 211.Omm

A. 1st pennanent maxillary molar.

B. The length of the tooth is measured on diagnostic radiograph. Here distal root appears to be 21mill
long from apex of tooth to the tip of cusp.

C. As safety precaution 2mm is reduced from initial length and then it is transferred to a diagnostic
instrument.

D. The instrument is placed in the root canal and X-ray was taken. Then measurement is made from
end of instrument to the end of root. Adding length of instrument in canal (here 19mm) to the length
of instrument short of apex (here l.5mm) will establish the accurate length of tooth (in this case
19+1.5mm)

E. Root canal and working length measurement: working length of the distobuccal canal is
20.5-0.5mm=20mm; is set in an endodontic measuring gauge. O.5mmis reduced as safety factor.
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Results

The results of this study are showed in

following tables and subsequent statistical
tests.

Table-I shows that frequency of selected
sample to the significance of tooth length is
in between 20-21mm from the tooth length
of 16-26mm.
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Table-II shows the average tooth length and

working length of upper and lower molar for
the population from where the sample are
selected. The average tooth length of upper
and lower molar are 20.62 mm and 20.28 mm

respectively. .

Table-III shows statistical calculation of the

average tooth length of both upper a.nd lower
molar for the selected sample. The average
tooth length of upper & lower molar for the
sample are 20.68mm and 20.34mm respec-
tively with a standard deviation of 1.3947 and

1.5859, P>0.50 and P>0.50 respectively. The
table also shows the significance.

We have assumed that the population
parameters are representing the whole
Bangladeshi people and. those parameters

were tested against the selected sample. To
validate the results, we have performed t-test

for the population mean for large samples.

Table-IV shows the comparative study
between the length as proposed by various
researchers and the length of Bangladeshi
people, the research that is done in Root
Canal Center and Oro-dental care. The

graphic representations given below show the
working length of lower and upper molars
teeth.

Table-I: Distribution of the tooth length of
selected sample according to sex.

Tooth Length Upper Molar Lower Molar
inmm

Male Female Male Female

Table-II: Tooth length and canal length of the Population.

Tooth lengt Individual Canal Length (in mm)
Palatal Mesiobuccal Distobuccal
21.05 18.82 19
17.00 14.00 14
26.00 23.00 24
21.00 19.00 19
Mesiobuccal Mesiolingual Distobuccal
19.13 18.92 19.69
12.00 14.00 15.50
23.00 23.00 23.00
19.00 19.00 20.00

UPPER

Average
Minimum
Maximum
Mode

20.62
. 16.00

25.33
20.66

LOWER

Average
Minimum
Maximum
Mode

20.28
15.25
23.87
20.25

Distolingual
19.41
15.50
22.50
19.00
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16-17 0 I 1 3

17-18 I I 0 3

18-19 3 7 4 8

19-20 7 12 8 19

20-21 17 17 12 9

21-22 15 5 16 10

22-23 8 I I I

23-24 4 0 4 I

-'"24-25 0 0 0 0

25-26 I 0 0 0

Total 56 44 46 54
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Table-III: Statistical calculation and it:s verification.

April 2004

t-value Significance P-value

0.44217

0.38095

no

no
P>O.50

P>O.50

Table-IV: Comparative study between length of Bangladeshi & length proposed by various
researchers

Working length for lower molar
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Fig.-2: Showing the working length of lower molar

Working length for upper molar
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Fig.-3: Showing the working length of upper molar
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Average length Average length Standard

of population for sample deviation

upper 20.62 20.68 1.3947
lower 20.28 20.34 1.5859

Root Canal Harty's Grossman ES. Weine Ingle
Center

upper Isl perm. 20.62mm 22mm 21.3mm 20.5mm 21.03mm
molar

lower )" perm. 20.28mm 21mm 21.9mm 21mm 21.9mm
molar
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Discussion

With the advent ofx-ray in dentistry by Kells
in 1899, it revolutionized the endodontic
dentistry and still use in routine to specialized
works. Due to density of tooth, it can be

clearly viewed in X-ray and can assume
the preoperative length'. In 1900 it was

proposed that cementum-dentinal junction is
the ideal place to finish instrumentation and
endodontic obturation. Since cementum-

dentinal junction is the histological structure
and not viewed by radiograph, it's difficult
to find in X-ray2.1J.By the study of Palmar
50% extend I mm or more through apical
foramen when instrument is in radiographic
apex and thereafter the instrumentation is
limited to short of radiographic apex 1-3.

In 1955 Kuttler proposed the minor and

major diameter. He stated that the
instrumentation should be up to the major
diameter, apical constriction, short of
radiographic apex2. Goldman & co-worker
found that X-ray interpretation of the dentist
correct tooth length 67% of casesl4. Nielson's
study of radiograph interpretation showed
that the examiners agreed on 65-75% of
cases, but the percentage increased when the
same -examiner re-examined the same

radiograph 14. As Grossman stated that
excellent radiograph might be difficult to
read but poor radiograph is impossible to
read. Angulations and distortion is greatly
varied when many X-ray technician are
involved'.

Apex locator is another device that can detect
the apex of tooth. However, there are number
of controversies, as it depend upon its electric
charges and ionic phage of media in the
canal I'. An apex locator can help in

determining the working length during tJ-.e
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root canal treatment, but it cannot replace

periapical radiography, there is chance of
missing the extra canal present in the tooth1(,.

Here, in this clinic, only one X-ray technician
was used and one clinician interpreted the

X-ray. The instrument was limited to short
of radiographic apex. When diagnostic X-ray
was taken apex locator was used; but the
statistic oftooth where use of this device was
not recorded.

Recently a modern device has been proposed

- Endometer ES- 2. This was studied by Stare,
Galic, Sutalo, Sagoric and Prshalo and was
stated that with 0.5-1.0 mm tolerance in

precision of the Endometer ES-2 was 96.6%
and within 2 mm tolerance it was 100%.

The t-value is less than 5% level test, a= 0.05.

The null hypothesis is accepted at 5% level
of significance. The assumption of the
average length of IsI molar of Bangladeshi
people is therefore valid.

Similarly we have tested the population
averages of all the individual canal length for
both upper and lower molar against their
respective averages and found the population
parameters as valid and are therefore
representing the averages of Bangladeshi
people. Chi-square test was performed to
testify the significance of tooth length to the
sex of the patients. The test results in the
hypothesis that "there is no relationsh ip

between the sex and tooth length of tooth"
for both upper and lower molarl7.

The length of tooth depends on the racial
factor too. Though there is no specific study
in this topic but the practitioners treating
Negroid and Mongoloid are aware that the

tooth length found in textbooks, which are
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related to teeth of Caucasoid origin does not

coincide with Negroes and Mangolians.

We have performed this study to determine

the average tooth length and working length

of tooth irrespective of age and sex of

Bangladeshi patients, as we didn't find any

types of dependence between sex and tooth

length. Thus this tooth length will help the

Bangladeshi practitioners in the treatment

procedure and will reduce the failure of
treatment.

The average tooth length of upper 1'1perm
molar is 20.62mm while for lower is

20.28mm, which are shorter than Caucasians.

Harty's shows 22mm is average tooth length

for upper and 21mm for lower, Grossman

shows 21.3mm for upper and 21.9mm for
lower, Franklins weine shows 20.5mm and

21.0mm and Ingle's shows 21.03mm and

21.9mm for upper & lower molar respectively.
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