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For which root canal treatment is one of the prime treatment of
INTRODUCTION choice. For the excellent prognosis of the treatment the pulpal
tissue should be extirpated completely and canal should be
cleaned, shaped and obturated completely. The study is about
the root canal configuration in Maxillary first premolar which
varies from single fused root with single canal to three roots
with three canals with various configurations from the set of
samples collected from various places of Cuddalore district,
Tamil Nadu, which aids in the treatment of maxillary
premolars. Even though many studies have been done on the
*Corresponding author: Arivunithi, K, same topic in different places this study is aimed about the

*Rajah Muthiah Dental College and Hospital, Annamalai University,  group of localized people in Cuddalore district and to compare
Annamalai nagar, Chidambaram, Tamilnadu.

The prevalence of caries with pulpal involvement in
developing countries is increasing rapidly due to loss of
infrastructure and lack of trained personnel. In order to make
the treatment of caries through knowledge about the canal
configuration and exact morphology of root should be studied.
Since India is one of the developing countries, people are more
prone for caries with pulpal involvement.
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the study with the other results. This study helps to understand
the canal configuration, morphology of maxillary premolars by
providing three dimensional model of tooth and also it is used
for preclinical study, for demonstration of root canal treatment
to patients. It also helps for research in the field of Endodontics
for the invention of new methods and technology thereby
improving the treatment modalities.

METHODS AND METHODOS

A set of 150 orthodontic extracted permanent maxillary first
premolars are randomly collected from Cuddalore district,
Tamilnadu (Fig. 1). Teeth with incompletely formed root,
caries, restorations and fractured tooth are not included.
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Figure 1. A set of 150 orthodontic extracted teeth

Teeth are stored in water or 10% formalin and they are cleaned
completely by removing calculus and debris. Access cavities
are prepared with round bur and no.8 size file is used to
confirm access opening without damaging the root canal
configuration and then stored in 5% sodium hypochlorite
solution for 48 hours which is changed every 24 hours to
remove any organic debris followed by flushing in running tap
water and its apical patency is confirmed by emergence of
water from apical opening when water is forced through access
opening with syringe. The samples are placed in 10% nitric
acid for 24 hours and then in 25% nitric acid for another 24
hours for the purpose of decalcification. The completion of
decalcification is confirmed by piercing the needle in crown
portion followed by flushing in running tap water for 1 hour.
The samples are dehydrated by placing the sample in
80%ethanol for overnight followed by 90%ethanol for 1 hour
and then in 100%ethanol for 3 times each 1 hour (Fig 2)

Figure 2. Tooth became cleared after treating with methyl
salicylate

Then they are placed in methyl salicylate for 24 hours for clearing the
sample (Fig 2). A tooth canstored in methyl salicylate for infinite
period of time and then non-alcoholic dye is injected into the canal
with cryojet syringe and root canal configurationis studied with naked
eye (Fig 3,4,5).

Figure 3. Type I root canal configuration
visualized after insertion of dye

Figure 4. Type III root canal con Fig urartion
visualized after insertion of dye

Figure 5. Type IV root canal configurationvisualized after
insertion of dye

The canal configuration were categorized into seven types by
Vertucci in 1984 (7) as follows (Fig 3)

e Type I: It appear as single canal from pulp chamber to
apex.

e Type II: It appear as two separate canals at the pulp
chamber and join at short of the apex to form one canal
with one apical opening.
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e Type III: It appear as one canal at the level of the pulp
chamber and divides into two within the root, and
merges to exit as single canal.

o Type IV: It appears as two separate and distinct canals
from the pulp chamber to the apex.

e Type V: It appear as Single canal at the level of the
pulp chamber then divides into two separate canals with
two separate apical foramina at the apex.

e Type VI: It appear as two separate canals at the level of
pulp chamber and then join at the midpoint and divide
again in to two separate canals with two separate apical
foramina at the apex

e Type VII: It appear as one canal at the level of the pulp
chamber then divides and rejoins within the canal, and
finally redivides into two distinct canals short of the
apex.

e Type VIII: It appear as three separate canals from the
pulp chamber to apex

RESULTS

By this study we understood that single root were seen in
82.74% of sample, double root in16.1% of sample and three
roots in 1.16% of sample. In single rooted teeth vertucci’s type
IV is the most common type of root canal configuration seen in
38.04% of sample followed by vertucci’s type Il in 21.24% of
sample, vertucci’s type III in 11.2% of sample, vertucci’s type
V in 5.5% of sample, vertucci’s type I in 5.6% of sample,
vertucci’s type VII in 1.16% of sample are seen. In double
rooted tooth buccal root shows 6.3% of vertucci’s type I, 3.7%
of vertucci’s type II, 4.6% of vertucci’s type III, 1.5% of
vertucci’s type V and palatal root shows 7.5% of vertucci’s
type I 2.2% of vertucci’s type II, 3.4% of vertucci’s type III,
2% of vertucci’s type IV, 1% of vertucci’s type V. in triple
rooted teeth 1.16% of vertucci’s type I in mesiobuccal root,
1.16%uvertucci’s type VI in distobuccal root and 1.16% of
vertucci’s type I were seen in palatal root (Table 1). Vertucci’s
type VI and type VIII is not seen in single tooth among the
sample. These results are confined to Cuddalore district, Tamil
Nadu.

DISSCUSSION

This study reveals about the root canal configuration of
permanent maxillary first premolars in Cuddalore district,
TamilNadu. Even though there are many methods available for
studying root canal configuration, clearing technique provides
detailed information about the sample. This method avoids
instrumentation of canals and also avoids damage to the canal
configuration while maintaining original form and pattern of
canals. It also provides three dimensional view of the canal.
The tooth was decalcified carefully with nitric acid with
controlled action and dehydrated slowly with ethanol to avoid
rapid shrinkage of sample and cleared with methyl salicylate to
increase the refractive index of the tooth to make the sample
transparent. Maxillary first premolar can show single root to
three roots with various root canal configurations. According
to the study, occurrence of three canals in maxillary first
premolar varies from 0.5% to 7.5% (Pineda, 1972). Vertucci
(Vertucei, 1979) reported all the VIII type of canals in
maxillary first premolars. We found single root in 82.74% of
sample which is higher than that of north indian population
where the reported incidence was 53.6%. Two root form in
16.1% and three root form in 1.16% which is almost same as

the north Indian population (Sharaddha Gupta et al., 2015).
Type 1V is seen most commonly followed by Type II. Type I
and Type VII are lesser than those reported in north Indian
population, where the incidence is 23.3%and 4% (Sharaddha
Gupta et al., 2015). Whereas Type II and Type IV are higher
than those in north Indian population (Sharaddha Gupta et al.,
2015) where the incidence is 14.8% and 33.2%. Type III and
Type V remains almost same as in north Indian population
(Sharaddha Gupta et al., 2015).

Conclusion

The root canal morphology of permanent maxillary first
premolar in Cuddalore district, Tamilnadu shows a higher
incidence of vertucci’s type IV configuration. The finding of a
rare type, namely Type VII were also seen. Hence the dentist
should always be aware about the chances of presence of an
additional canal.
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