Journal of Taibah University Medical Sciences (2015) 10(4), 391—395

Taibah University

Journal of Taibah University Medical Sciences

www.sciencedirect.com

Experimental Article

Root canal configurations of the first and second mandibular
premolars in the population of north Syria

@ CrossMark

Adnan A. Habib, Ph.D."”, Mohammad N. Kalaji, Ph.D.",
Tyseer J. Al saysd, Ph.D." and Khaled A. Al jawfi, Ph.D. ¢

# Restorative Dentistry and Prosthodontics Department, University of Science and Technology, Sana, Yemen
® Conservative Dentistry Department, Aleppo University, Aleppo, Syria
€ Biological & Preventive Sciences Department, University of Science and Technology, Sana, Yemen

Received 24 December 2014; revised 13 February 2015; accepted 20 February 2015; Available online 2 April 2015

el

Aol AN S, a0 sl Gl e Chagy sl Gl
L Jlad S (sl Al (5 Adand) @la gall

Llan 3Salim 90) Al A%alin VT (e Adinl) el G &5 sdad) 35k
Aty & — el ) S Baly i e gl (A6 Alis dSalis o 5
AAS Cilea o5 o5 gigl ol Ll 5 yaal) i ey Ll a5, 7Y
L) il 353 g sl 3y )3al) A1 Ll (Zigaiy cae Al ) Jygudl
Ada)

€ Aglandl oY) @lal sl (e 7 AY Y Gf Cand) il o jelal sty
Joa gl LS (i yda il e i) e 7Y, 90 G gial Laiy cbasl 5 804
730,70 S e edaal 5 8Lty cilS daled) 2l @lal gaall (e ZAY, 0V o
58 Y g aa s (7),07) Baad g Addin Al ASalia Gl e

Jlaia) ae 3Ll sam s Glind (& lanl) el pal) e ) seilalitind)
QA)SS‘AJ.;J@)@JGJ&A\%H\GI:u._\HdSM,JZSijiu:ﬂtéaﬁj
YT e g il 138 23le e 3y j3a Bl

ASalin sy y0al) sl il (liul) A8eS ¢ 8 dalidal) claldl)
o0l sl UG el

* Corresponding address: University of Science and Technology,
Sana, Yemen.

E-mail: adnanhabib71(@hotmail.com (A.A. Habib)

Peer review under responsibility of Taibah University.

ELSéVIéI; Production and hosting by Elsevier

Abstract

Objective: This study was conducted to assess the canal
anatomy and morphology of the first and second
mandibular premolars in the population of north Syria.

Methods: One-hundred and sixty permanent fully devel-
oped apices of the mandibular premolars (95 first
mandibular premolars and 65 second mandibular pre-
molars) were collected and stored in 10% cloramine-T
solution. Teeth were stained with India Ink and cleared.
The number and the type of root canal were examined in
the root of each cleared mandibular premolar.

Results: The results showed that 82.1% of first mandib-
ular premolars had a single canal and 17.9% contained
two canals. Eighty three percent of second mandibular
premolars had a single canal, 15.3% two canals, and
1.5% three canals.

Conclusion: Most of mandibular premolars have a single
canal with the probability of presence of two or more
canals. This possibility of the existence of two or more
canals in the mandibular premolars should be considered
by the dentists while performing endodontic therapy.
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Introduction

Knowledge of pulp anatomy is essential for endodontic
treatment success, and a lack of sound knowledge of the pulp
anatomy can contribute to treatment failure. The morphol-
ogies of the roots and canals of the first and second
mandibular premolars can be complex and variable. Due to
this varied morphology, the endodontic treatment of
mandibular premolars is a challenging task.' Slowey
indicated that the mandibular premolars are difficult teeth
to treat endodontically likely because of the variations in
canal anatomy.2 The distributions of the numbers of roots
and canals vary greatly in the literature.” The root canal
morphologies of the mandibular premolars have been
reported based on studies of various population groups
(Table 1), including Chinese,” Turkish,” American,®’
Mexican,” and African American populations.(’

Zillich and Dowsen revealed that second or third canals
are present in at least 23.1% of first mandibular premolars
and in at least 12.1% of second mandibular premolars.9

Vertucci found that the mandibular first premolar has one
canal in 74.0% of teeth, two canals in 25.5%, and three ca-
nals in 0.5% of teeth. The mandibular second premolar has
one canal in 97.5% and two canals in 2.5% of teeth.'’

Luetal. indicated that 54% of mandibular first premolarsin
a Chinese population exhibited a single canal, 22% contained
two canals, and 18% exhibited a C-shaped conﬁguration.4

Baisden et al. found that 76% of mandibular first pre-
molars demonstrated Type I canals, and 24% contained
Type IV canals, and the shapes of the canals were predom-
inantly oval or round. Interestingly, C-shaped canals have
been found to be predominantly associated with Type IV
canal systems; this pattern has observed in 14% of roots.!!

Jain and Bahugund12 studied the root canal morphologies
of mandibular first premolars in a Gujarati population and
concluded that mandibular first premolar teeth
predominantly had one root and a Type I canal system
(67.39%).

Zaatar et al. found that 95.3% of mandibular second pre-
molars have one canal, and 4.7% have two canals. BInF rance,
Geider et al. observed that 86.6% of mandibular second
premolars have one canal, and 13.4% have two canals.'* In
Turkey, Sert and Bayirli revealed that 71% of mandibular
second premolars have one canal, and 29% have two canals.’

The methods that are commonly used to study root canal
anatomy include radiographyx, clearing techniques,15 direct
observation with a microscope,](’ 3D reconstruction,]7 and
macroscopic sectiorling.‘l‘11 Conventional radiography has

the problem of superimposition'®; moreover, this technique

results in a two-dimensional representation of a three-
dimensional object. The difficulties encountered with other
methods (e.g., cross or longitudinal sections) include
disturbance of the pulp space and its surrounding structures
during the preparation of the teeth.'”

Advancements in the field of radiology have drawn upon
the use of computed tomography (CT) to image imaging
teeth. Eder et al. reported that CT is a viable tool for the
evaluation of unclear root canal conﬁgurations.zo Spiral
computed tomography (SCT) is also a more useful
technique for assessing unusual root canal morphologies
compared with routine intraoral periapical mdiography.z'“22
A cone-beam computed tomography has also been used to
study root canal morphologies because this non-destructive
technique provides three-dimensional picturesB; however,
this technique is expensive and requires complex devices™

Until 1982, the clearing procedure was used for anatom-
ical studies of the pulp cavity.z’ In 1983, Tagger et al. put
forward an improved method that utilizes methyl salicylate
as the clearing agent for three-dimensional studies of apical
leakage.26 The benefits of this clearing technique for creating
transparent root canals include the following: it enables
three-dimensional assessmentsN; it maintains the original
form of the root canal, including minute detailszx; failure in
the preparation of the specimen is rare; and the specimen
can be preserved for a long time.

The purpose of this study was to investigate the canal
configurations of the first and second mandibular premolars
of the population of north Syria.

Materials and Methods

This study was approved by the Research Ethics Com-
mittee of the College of Medical Science, University of Sci-
ence and Technology, Yemen.

Totals of 95 extracted mandibular first premolars and 65
mandibular second premolars were collected from various
dental clinics within north Syria. All of the teeth belong to
people from northern Syria. The teeth included in this study
had intact clinical crowns and fully developed apices. Data
regarding the age and sex of the donors and the reasons for
extraction were not recorded. Any adherent soft tissues, bone
fragments or calculus were removed via scaling and polish-
ing. The number of roots was recorded in this stage
(Figure 1). Access cavities were prepared with a high-speed
handpiece and diamond fissure burs (Komet, Gebr. Brass-
eler GmbH & Co. KG Germany). After locating the orifices,
the pulp tissue was dissolved by immersing the teeth in 5.25%
sodium hypochlorite (Clorox, Dammam, Saudi Arabia) for

Table 1: Some studies show number of canals in the mandibular first and second premolar according to population groups.

Study Teeth in study Geographic area 1 canal Results% 2 canals 3 canals
Vertuccil978'° First premolar USA 74 25.5 0.5
second premolar

Lu et al2006* First premolar China 54 22 0
Baisden et al1992" First premolar USA 76 24 0

Jain and Bahugund2011'? First premolar Gujarati population 67.39 32.61 0
Zaatar et al1997'° Second premolar Kuwait 95.3 4.7 0
Geider et al1989'* Second premolar France 86.6 13.4 0

Sert and Bayirli2004° Second premolar Turkey 71 29 0
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