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ABSTRACT

Background: Power supply has become
increasingly erratic. In the rural
communities it may be completely lacking,
making radiography impossible. Tooth
multiplication factor is a viable option to
periapical radiographs in endodontic
treatment.

Methodology: A total of 120 upper central
permanent incisor teeth were selected from
2,765 extracted teeth used for teaching of oral
biology to dental students. These teeth were
collected over 10-year period. The permanent
central incisors were sorted using size, shape,
colour and specific central incisor indices as
parameter. Tooth location to the left or right
was not of prime importance.

Anatomical root-crown-ratio was determined
using calibrated card board paper, simple
ruler and Vernier calipers. One hundred and
twenty upper permanent central incisors were
randomly divided into six groups (A to F)
before measurement of crown and root
lengths.

Result: Crown-root-ratio was 1:1.375.
Every millimeter of crown is equal tol.375mm
of root. Where (x) is the crown length.
Therefore an anatomical crown length of
10mm will have an endodontic root length of
13.75mm given a total canal length of
23.75mm which is in tandem with reported
average maxillary central incisors average
canal length of 22mm —23.8mm

Conclusion: Tooth multiplication factor is
recommended for trial especially in this
power situation, especially worse in rural
communities.
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INTRODUCTION

Crown-root-ratio is the ratio of the length of
the part of a tooth that appears above the
alveolar bone versus what lies below it. Itis an
important consideration in the diagnosis,
treatment planning and restoration of teeth. It
is aprimary variable in the diagnosis of a tooth
as an abutment for the various types of
prosthetic restorations, such as fixed dental
prostheses or removable partial dentures or
over denturesl-3. Root-crown-ratio is the
value between root and crown and may be
classified as the anatomical or the clinical.
Root-crown ratio is defined by the alveolar
bone level and provides information on the
alveolar support. This is determined
radiographically.4 This study is on the
anatomical-root-crown-ratio of extracted
upper central incisors teeth, used for the
teaching of oral biology to dental students.

Materials and Methods

A total of 120 upper central permanent incisor
teeth were selected from 2,765 extracted teeth
(Fig.1) in the Department of Oral Surgery and
Pathology collected for the teaching of oral
biology to Dental Students. These teeth were
preserved in 10% formalin bottle (in line with
Centre for Disease Control and Prevention
Guideline for infection control) used for
research and teaching.5-6

These teeth were collected over 10-year
period and the permanent central incisors
were sorted using central incisors' anatomical
key features of medio-incisal and disto-incisal
angles of 90o single root. Three labial
lubrication lines and in addition size, shape,
colour and specific central incisor tooth
indices as parameter. Tooth location to the
right or left was not of prime importance.
Mamalon were excluded because they are
easy worn off with age. Anatomical root-
crown ratio was determined using calibrated
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card board paper with ruler (fig 2) and Vernier
calipers. One hundred and twenty upper
permanent central incisors were randomly
divided into six groups before (A to F) before
measurement of crown and root length of each
tooth in the groups. Teeth with cervical
pathologies were excluded to avoid
spaciousness.

Result:

Fig 1.2,76u§ exfrééfed teeth

Discussion

Dentists' awareness that natural teeth function
more efficiently than the artificial ones has
continuously raises the quest for prudent
saving of pulpally compromised teeth. This is
through endodontic therapy, of which
determination of working length is
imperative. This working length
determination is usually through tactile
method, electronic apex locator or
radiographic methods in vivo. This study ex-
vivo on 120 extracted human permanent
upper central incisors, which established
X(1.375)mm as a multiplication factor where
(x) is the crown length and the product is the
root length.

Similar studies were done by Shanmugaraj et
al 2007 using tactile method, Formation-IV
digital electronic apex locators and
radiograph method. This was compared with
working length in an extracted teeth.
Electronic apex locators showed the highest
accuracy and highest reliability to ex-vivo
anatomical crown root ratio.” On the contrary

Table 1: Anatomical Crown and Root Lengths of randomly divided
120 upperpermanent central incisor teeth in groups of 20

S/N [ Groups Crown Lengthin mm  Root Length in mm
1. A 209 274.5

2 B 200 271

3 C 202 261.5

4 D 189 282

5 E 189 272

6 F 201 275.5

Total 1,190 1,636.5

Crown-Root-Ratio =

1636.5/1190 =1:1.375 = 1.375

Every millimeter of crown length = 1.375 millimeters of Root length.

Root length = x (1.375) mm.
Where x = crown length.
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Fig 2: showed an upper central incisors
mounted on a calibrated paper with
crown length of 10mm.

- |

/< anatomlcal root Smm intervals

¢

Applying x(1.375)mm multiplication factor gives
a product of 10(1.375)mm = 13.75mm root
length,; making a total canal length of 23.7 5mm.

Mohan and Anand posit that electronic apex
locators are not superior to radiographic
methods in determining working length of
root canal, but no comparison with the
working length in extracted ex-vivo teeth.’
Haghanifar et al intheir in-vivo study of
crown-root ratio in permanent maxillary
central incisor teeth revealed a crown-root
ratio of 1:1.710, and standard deviation
0.36; confidence interval of 1.63-1.79.” This
is in conformity with our ex-vivo findings of
1:1.375 from fig 2 results 10(1.375) gives
13.75mm root length making a canal length of
(10 + 13.75) 23.75mm which is slightly at
variance with Caucasian values of 21
22.5mm average canal length”® but intandem
with reported African average maxillary
central incisors average canal length of
22mm 23.8mm by Abiodun-Solankeet al
2013 and Okpo and Akpata 1986 findings."

Conclusion

We therefore conclude that in this era of
epileptic power supply and lack of electricity
in the rural communities, this multiplication
factor will be proxy to estimation of root
length, which is pre-requisite for endodontic
practice. We recommend it for rural
endodontic practice bearing in mind that save
natural tooth is of better clinical use to the
patient than artificial one.
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