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ABSTRACT

Introduction: The knowledge of root canal anatomy plays an important role in the success of
endodontic therapy. Complete knowledge of the root canal anatomy is mandatory because the
inability to detect all of the canals can lead to endodontic failure.

The purpose of this study was to examine the root and canal morphology of mandibular permanent
second molars in a Tunisian population.

Materials and methods: We used in our study 76 second mandibular molars extracted mainly for
periodontal reasons. Each tooth is macroscopically examined to determine the number of roots and
then we grind progressively at the root surface to highlight the path of the root canals. Canal number
and configurations of both mesial and distal roots are observed and analysed using buccolingual
sections.

Results: Our results showed that the second mandibular molar presents in 78.5% of cases two roots, 1
root in 15.3% and 3 roots in 6.1% of cases.

This study showed in the mesial root the predominance of the cases with two canals (84.3%), a single
canal (14.3%) and rarely 3 canals (1.3%); the most frequent configurations are type Il (42.8%) and
type 1V (41.5%) of Vertucci. In the distal root, this study showed the presence of a single canal in
72.7% of cases and two canals in 27.3% of cases; the most frequent configurations are type | (72.7%)
and 11 (22%) of Vertucci.

Conclusion: The prevalence of three roots was 6.1% .The most prevalent canal configuration in the
mesial root was type Il of Vertucci (42.8%) and type IV (41.5%); in the distal root type |
configuration (72.7%).
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INTRODUCTION

Successful root canal treatment
depends on adequate debridement and
filling of the entire root canal system. Such
therapy may be unsuccessful because the
dentist has failed to recognize the presence
of an additional canal and it is important to
be familiar with variations in root canal
morphology as such knowledge can aid

location and negotiation of canals as well
as their subsequent management. !

The knowledge of root canal
anatomy plays an important role in the
success of endodontic therapy. Complete
knowledge of the root canal anatomy is
mandatory because the inability to detect
all of the canals can lead to endodontic
failure. @
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The purpose of this study was to
examine the root and canal morphology of
mandibular permanent second molars in a
Tunisian population.

MATERIALS AND METHODS

We used in our study 76 second
mandibular molars extracted mainly for
periodontal reasons. The teeth were not all
sound, some with superficial or deep
carious attacks.

The teeth were stored in a Clona solution
diluted to 5% for 3 days and then washed
under running water and then dried.

Each  tooth was  examined
macroscopically and then cut by
progressive grinding until highlighting the
path of the root canals.

Observation of canal configuration
was performed on bucco lingually sections
on the mesial and distal roots. 1*!

RESULTS
Table 1: Number of roots per tooth:
1 root 2 roots 3 roots 4 roots
Number | percentage | Number | percentage | Number | percentage | Number | percentage
15* 15.3% 77 78.5% 6 6.1% 0 0%

* 15 cases of which 10 cases (10.2 %) that have a root configuration type 'C".

Table 2: Percentage of canals by root

Root | 1canal | 2canals | 3 canals
M 14.3 84.3 1.3
D 72.7 27.3 0

Table 3: canal configurations (percentages)

Root | % Canal Configurations (class. Vertucci)
| 1l 1n | v V | VI VI |V
M 143 | 428 | 0 41510 | 0 0 0
D | 727 | 22 13139 |0 ]|O 0 |0

Different canal configurations observed at the mesial root (Figures 1-4)
At the mesial root, we found 1.3 % type 3-2 (as classified by Gulabivala).

Figure 1 : type |
( Vertucci)

Figure 2 : type Il
( Vertucci)

Figure 5 : type |
(Vertucci)

Figure 6 : type Il
(Vertucci)
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Figure 3 : type IV
( Vertucci)
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Figure 7 : type 111
(Vertucci)
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Figure 4 : Type (3-2)
(Gulabivala)

Figure 8 : type IV
( Vertucci)

Different canal configurations observed at the distal root (Figures 5-8)

DISCUSSION
Number of roots:

We found in our study that the
mandibular second molar contains in 78.5

International Journal of Health Sciences & Research (www.ijhsr.org)

230

Vol.5; Issue: 12; December 2015



% of cases two roots, one mesial root and
one distal. All studies found that the
percentage of two roots was dominant.

We found in 6.1 % of cases second
lower molar with three roots, studies
describe a percentage of three rooted teeth
that goes from 0% in the Jordanian
population ™ to 31% of the Indian
population. !

Our study showed that 15.3 % of
cases have fusioned roots one of which
10.2 % has a root configuration type 'C'.

The percentage of the Type C
configuration varies from 0.4 % for JS
Song P! to 22.4 % for Gulabivala.
Wheras, in a sample of 518 teeth on a
Chinese population, Yang and al © found
a very high frequency of this kind of root
morphology (31.5 %) (Table 4).

The differences in results may be
explained by the heterogeneity of the
studied population or related to the variety
of the teeth number per sample.

Table 4: number of roots

Authors Year | Population | Number of teeth | 1root | Rootstype C | 2roots | 3 roots
Gulabivala ®! 2001 | Birmane 134 45% | 22.4% 73.1%
Al-Qudah A™ 2009 | Jordanian | 355 7% 10% 82% 0%
SongJS ™ 2010 | Korean 2783 0.3% | 0.4% 99.3% | 0.7%
Neelakantan P™ | 2010 | Indian 345 0% 7.5% 83.4% | 31%
SilvaED? 2013 | Brazilian | 226 95% | 35% 87% | 35%
Zare JahromiM ®7 | 2013 | Iranian 100 6% 3% 89% 2%
NurBGM 2014 | Turkish 1165 10% 90% 0%
Kim SY ™ 2015 | korean 1920 41% 58% 1%
Personnal study 2015 | Tunisian 76 51 ] 105 78.5% | 6.1%

Number of Canals:
Mesial Root:

We found in our study that the

mesial root has two canals in the majority
of cases (84.3% of cases), it has only one
canal in 14.3% and rarely three canals
(1.3%).
Our results have the same trends with
those reported by Green ™ (87% of cases
have two canals and 13% of cases have a
single canal).

Vertucci ™ found that only 73%
of cases have two canals and 27% have a
single canal which is close to the result of
Barsness S et al ™! ( 72.2% had two
canals, 11.1 % had only one and 16.7%
had three canals).

Pineda et al ™! found more mesial
roots that contain one canal (58%) while
Weine ™ and Nur BG ' found more
mesial roots with 2 canals ( 96% for
Weine and 90% Nur BG).

Distal Root:

We found in our sample that in
72.7 % of cases this root has a single canal
and in 27.2 % of cases it has two canals.
These results are close to those reported by
Green, % Pineda et al ** and Vertucci 4

who found that the configuration of a
single canal predominated.

Nur BG ! found that majority of distal
roots had one canal (97%) and only 3%
had two canals.

Weine ™! found a much higher
frequency of roots having a second distal
canal (96%); only 4% have a single canal.
Canal configurations:

Mesial Root:

According to our study, we found a
predominance of type IV (41%), type Il
(42.8 %) and type | (14.3 %[) these results
converge to those of Weine ™ and Green.

The Type V was found with a
frequency of 7.6 % for Pineda et al 4 and
for Vertucci 2 9%,

Vertucci ™ found much more
mesial roots that have type | (58%)
compared to other studies.

These dissimilarities between the
different results reported by different
authors are due firstly to the variability of
the number of teeth per sample and also to
the heterogeneity of the populations
studied by these authors.
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We found only one case (1.3%)
with a configuration type (3-2) (class.
Gulabivala); this type has 3 canals which
extend from the pulp chamber to exit by 2
canals at the apical level.

Nur BG ' Who did his study in
function of the kind found that type IV
configuration canal was The most

prevalent in the mesial roots (76% for
female and 84% for male), type | was
represented by 15% for female and 10%
for male, type Il by 2% for female and
2.6% for male, type Il by 0.2% for female
and 1.2% for male, Type V by 8% for
female and 2.6% for male (Table 5).

Table 5: canal configurations at the mesial root (percentage)

% Canal Configuration of Mesial root (class. Vertucci)

Authors Number | Typel | Typell | Type IV | TypeV | Type VI | Type VII
Green ™M1 100 13 49 38 0 0 0

Pineda et al ™ | 300 58 20.6 13.8 7.6 0 0
Vertucci ™ 100 27 38 26 9 0 0

Weine ™! 75 4 52 40 0 0 0
Barsness SA T | 18 11.1 0 0 55.55 | 16.66 333
Personal Study | 76 14.3 42.8 415 0 0 0

Distal Root:

Type | is the most frequent in this
root (72.7% of cases in our study) which is
consistent with the results reported by
different authors.

When this root has two canals their
configuration would be, according to our
study, mostly Type Il (22%) then type IV
(3.9%), rarely types Il and V.

Our results are in similarity with
the study of Barsness SA ™! who
confirmed that type | was most commonly
found (61.1%).

For Nur BG,  the most common
root canal configuration was type | (95%
for females and 93% for males). Zare
Jahromi M ® found that 35% were type I,
28% were type Il and37% were type IV
(Table 6).

The differences between the
Results may be due to the heterogeneity of
the population, the various methods used
in the studies and the number of teeth per
sample.

Table 6: Canal configurations at the distal root (percentage)

Authors Number | % Canal Configuration of distal Root (class. Vertucci)
Typel | Typell | Typelll | TypelV | TypeV
Green ™1 100 92 5 - 3 0
Pineda et al ™ | 300 94.4 21 - 3 0.5
Vertucci 100 92 3 - 4 1
Weine ™ 75 4 85.3 - 9.3 1.3
Barsness SA T | 18 61.1 5.55 217 - -
Personal Study | 76 72.7 22 1.3 3.9 0

CONCLUSION

A higher prevalence of 2 separate
roots with 2 canals in the mesial root
(84.3) and 1 canal in the distal root (72.7)
was observed in mandibular second molars
(74% and 54%, respectively). In addition,
a lower incidence of C-shaped canals
(10.2%) and 3-rooted teeth (6.1%) was
observed in the Tunisian population.

REFERENCES
1. Al-Qudah AA, Awawdeh L. A. Root
and canal morphology of mandibular

first and second molar teeth in a
Jordanian population, International
Endodontic Journal 2009; 42,775-84.

2. Wang Y, Zheng.Q, Zhou.X Tang.L,
Wang.Q, Zheng.G, Huang.D
Evaluation of the root and canal
morphology of mandibular first
permanent molars in a Western
Chinese population by Cone-Beam
Computed Tomography. JOE 2010;
36, 1786-9.

3. Weine FS, Healey HJ, Gerstein H,
Evanson L. Canal configuration in the
mesiobuccal root of the maxillary first

International Journal of Health Sciences & Research (www.ijhsr.org) 232
Vol.5; Issue: 12; December 2015



molar and its endodontic significance. 9. Nur BG, Ok E, Altunsoy M, Aglarci
Oral Surg Oral Med Oral Pathol OS, Colak M, Gungor E. Evaluation
1969;28: 419-25. of the root and canal morphology of
Neelakantan P,Subbarao C, Subbarao mandibular permanent molars in a
C.V, Ravindranath M. root and canal south-eastern  Turkish  population
morphology of mandibular second using cone-beam computed
molars in an Indian population |, tomography. Eur J Dent 2014; 8:154-
Journal Of Endodontic 2010;36:1319- 9.

22. 10. Kim SY. Mandibular second molar
Song J.S, Choi H.J, Jung .Y, Jung H.S root canal morphology and variants in
and Kim S.0. The Prevalence and a Korean subpopulation, Journal of
Morphologic Classification of Disto Endodontic 2015;10:1-9.

lingual Roots in the Mandibular 11. Green D. Double canals in single
Molars in a Korean Population, roots. Oral Surg Oral Med Oral Pathol
Journal Of Endodontic 2010;36, 653- 1973; 35:689-96.

7. 12. Vertucci FJ. Root canal anatomy of
Gulabivala K, Aung TH, Alavi A, Ng the human permanent teeth. Oral Surg
YL. Root and canal morphology of Oral Med Oral Pathol Oral Radiol
Burmese mandibular molars. Int Endod 1984; 58:589-99.

Endod J 2001;34:359-70. 13. Barsness SA, Bowles WR, Fok A, Mc
Silva E.L, Nejaim Y, Silva AV, Clanahan SB, Harris SP. An
Haiter-Neto  F, Cohenca N. anatomical investigation of the
Evaluation of root canal configuration mandibular second molar using micro-
of mandibular molars in a Brazilian computed tomography. Surg Radiol
population by using Cone-beam Anat 2015; 37:267-72.

Computed Tomography: An in vivo 14. Pineda F, Kuttler Y. Mesiodistal and
study. J Endod 2013;39:849-52. buccolingual roetgenographic
Zare Jahromi M, Jafari Golestan F, investigation of 7,275 roots canals.
Mashhadi Esmaeil M, MoouaviZahed Oral Surg Oral Med Oral Pathol 1972;
SH. Root and canal morphology of 33:101-10.

mandibular second molar in an Iranian 15. Weine FS, Pasiewicz RA, Rice

population by clearing method, J Dent
Shiraz Univ Med Scien 2013; 14:78-
81.

RT.Canal configuration of the
mandibular second molar using a
clinically oriented in vitro method. J
Endod 1988;14:207-13.

How to cite this article: Touzi S, Kallala R, Riahi Z et al. The permanent mandibular second
molar: Canal number and configurations in a Tunisian population. Int J Health Sci Res. 2015;
5(12):229-233.

*hkkkkhkkkhkkikikkik

International Journal of Health Sciences & Research (www.ijhsr.org) 233
Vol.5; Issue: 12; December 2015


https://www.ncbi.nlm.nih.gov/pubmed/?term=Fok%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25189812
http://www.ncbi.nlm.nih.gov/pubmed/?term=An+anatomical+investigation+of+the+mandibular+second+molar+using+micro-computed+tomography
http://www.ncbi.nlm.nih.gov/pubmed/?term=An+anatomical+investigation+of+the+mandibular+second+molar+using+micro-computed+tomography

