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MORPHOLOGICAL VARIABILITY OF PREMOLARS ROOTS
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ABSTRACT

Aim of the study The successful endodontic therapy is due to the knowledge of the root and canal
morphological variability of premolars. The aim of this study is to present this variability of number of
roots/canals for the first and second premolars, both upper and lower, and to compare the results with data from
literature. Material and methods Our study was done on a group of 52 teeth (28 upper premolars and 24 lower
premolars) selected respecting some criteria, and were extracted for orthodontic purposes. Results Regarding
the root morphology, the study showed that, for the first maxillary premolars, were registered 12 premolars with
2 roots (75%), 3 had a single root, and a single first maxillary premolar, 3 roots. The second maxillary premolars
showed less variability: thus, the premolars with 2 roots were 9 in number, while only 3 second premolars were
found with a single root. The root and canal morphology of the upper premolars in our studied group revealed a
morphological pattern already mentioned in the literature. Conclusions The root morphology, especially the
endodontic configuration of the root structure can be a decisive aspect in treating and maintaining a tooth on the
dental arch, and use it for a prosthetic restoration.
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INTRODUCTION cavity configurations.[7] However, it is
Knowledge of common root canal important to point out that the morphology or
morphology and its frequent variations anatomy, both of the root and canal, of the
together with diagnosis and treatment premolars can be extremely complex,
planning is a basic requirement for requiring a careful approach and evaluation in
endodontic success. [1,2] Numerous factors order to avoid risks of therapeutic failures.

contribute to the variations found in root

canal studies including ethnicity,[3] age,[4] MATERIAL AND METHODS

gender,[5] and study design.[6] The maxillary The aim of this study is to present the
first premolars are among the most difficult variability of number of roots and canals for
teeth to be endodontically treated due to their the first and second premolars, both upper

variation in number of roots, canal and lower, and to compare the results with
configuration, the direction and longitudinal data from literature.
depressions of the roots, and various pulp For this study, the selected teeth respected
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the following criteria: o the teeth were
complete, had no fracture, no restorations; e
fully developed root; e were extracted for
orthodontic purposes. Then, the teeth were
cleaned in 3% hydrogen peroxide solution,
and dried at room temperature. Our study was
realised on a group of 52 teeth, including a
number of 28 maxillary premolars and 24
mandibular premolars, respectively.
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Figure 1. Premolars studied
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Figure 3. Second upper premolars

RESULTS AND DISCUSSIONS

Regarding the root morphology, the study
showed that, for the first maxillary premolars,
were registered 12 premolars with 2 roots
(75%), 3 had a single root (6%), and one
single first maxillary premolar with 3 roots.
The second maxillary premolars showed less
variability: thus, the premolars with 2 roots
were 9 (75%), while only 3 second premolars
were found with a single root (25%). No
second lower premolar with 3 roots was
found. Also, for the lower premolars, the
distribution proved to be entirely for the first
and second premolars, with a unique root
pattern.
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The evaluation was done on 16 first upper
premolars and 12 second upper premolars.
From the group of mandibular premolars
(28), the assessment was made on 12 first
lower and 12 second maxillary premolars.
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Figure 2. First upper premolars.
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Figure 4. Lower Premolars

The root and canal morphology of the
upper premolars in our studied group revealed
a morphological pattern already mentioned in
the literature. For this reason it is important to
know very well the morphological aspects
that can exist, the variation of the number of
roots and canals, in order to treat such teeth as
optimum as possible.

The morphology of the first upper
premolars is complex due to the variability of
the number of roots and the configuration of
the root canals. Several researchers have
reported a low incidence of single maxillary
root canal premolars (Okamura, Green,
Vertucci and Gegauff, Walker) observed in



Romanian Journal of Medical and Dental Education

Vol. 9, No. 1, January - February 2020

their studies a single canal, and an incidence
of about 10%[8,9].

The presence of 3 root canals at the first
premolars is relatively low; 3% is the value
found by Bellizzi.

The large discrepancy in the number of
multiple canals, which was found according
to the authors, is due to various factors, such
as: the great anatomical variability of these
teeth, the methods used and the number of
teeth, etc. On a number of 240 upper first
premolars extracted, Pecora et al., conducted
in Brazil, a study on the anatomy of the first
maxillary premolars, following the number of
roots and the direction of root curvature. Of
the 240 first maxillary premolars, 55.8% had
a single root, 41.7% - 2 roots, and 2.5% - 3
roots. [10].

It is difficult to evaluate the root canal
configuration correctly by using only an
intraoral periapical (IOPA) radiograph, as is a
2-dimensional (2D) image of a 3-dimensional
(3D) structure. It possesses the limitation of
providing a clear image of root canal anatomy
due to super-imposition. To identify an extra
canal, multi-angulated 10PA radiographs are
often required. With the newer advances in
the imaging techniques such as cone beam
computed tomography (CBCT) and Spiral
CT, the identification of root canal anatomy
becomes easier due to its accuracy and virtual
3D reconstruction. [11, 12]

Abella et al, (2015) used CBCT scans to
analyse the morphology of the second
maxillary premolars and found an incidence
of 1.6% of three-rooted teeth. [13]

Julian B. Woelfel, in "Dental Anatomy, its
relevance to  Dentistry" presents the
anatomical configuration of the root of the
first upper premolar as follows:

O out of 200 teeth examined, 61% have 2
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roots; 38% one root and 1% three roots

[J the oral root of the first maxillary
premolar frequently is shorter than the buccal
root by 0.8 mm, for 93 teeth

[J the apex of the root can be oriented both
distally and mesially: distally 66% of the 426
teeth examined and only 13% mesially, and
the bifurcation of the root is in the 1/3 apical
part or at %2 the root. [14]

The second upper premolar is among the
most often endodontically treated teeth. Hull
and colab. found their frequency to be
10.3%.[15] Usually, there is only one root
canal in the second maxillary premolar.
However, there is sufficient evidence in the
literature on the presence of the second or
third root canal. Pecora and al., reported that
of the 435 second premolars studied, 76.3%
had two canals. The incidence of the two
canals separated at the apex is reported to
vary between 4 and 50%.[10]

Aberrant anatomy is far more common in
today’s endodontic practice because of the
advances in the field of magnification. The
anatomy can be predictably managed
following identification and negotiation.[16]

The root canal system comprises of
complex anatomical features where the
presence of extra-canals is an endodontic
challenge. The canal systems were classified
by Weine [17] and Vertucci,[18] respectively
(Fig. 5).

Vertucci et al. reported that the mandibular
second premolar is having an incidence of
one root canal at the apex in 97.5% and two
canals in 2.5% of the teeth studied.[19] While
the incidence of three root canals reported to
range from 0% to 0.4%.[20] Moreover,
reports of mandibular second premolar with
four and five root canals have been
published.[21],[22],[23]
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Table 1. Classification for number of roots

Clasification Number of roots i o icou -

Type 1 One rOOt 1) 2-1 (1-2-1) 22)
Type 2 Two roots

a. Bifurcation at coronal third

b. Bifurcation at middle third

c. Bifurcation at apical third
Type 3 Three roots

a. Trifurcation at coronal third
b. Trifurcation at middle third
c. Trifurcation at apical third

Type V Type VI Type VI Type VIl
(1:2) (2-1:2) (1-21-2) (33)

Type 4 More than three roots

Figure 5. Vertucci's classification

Table 2. Case studies for mandibular second premolars showing percentage of atypical canal
anatomy, technique used, and number of examined teeth

Author Year  Study % of atypical root/canal Number Type of
morphology of teeth  technique
examined
He et al. 2006 In vitro Teeth with multiple canals — 2.63 38 Radiographic
Awawdeh et Al-Qudah 2008 In vitro 72 — Type | system (Vertucci) / 900 Clearing
(first/second technique
22.8 — teeth with 2 canals premo|ars)
Rézylo et al. 2008 In vivo 68.2 — one canal /31.8 — two canals 56 Clinical
visualization
Yuetal. 2012 In vivo 77.2 —one root / 2.2 — two canals 178 CBCT
Baroudi et al. 2012 In vitro 34 — one canal / 25 — two canals 40 Radiographic
Llena et al 2014 In vivo 83.3 — one canal 126 CBCT
Singh and Pawar 2014  Invitro 92 — one root / 8 — two or more roots 100 Clearing
Ok et al. 2014 In vivo 98.5 — one canal —Type | Vertucci 849 CBCT
Kazemipoor et al. 2015 In vivo 93.5- one root/6.5-two roots (male) and 230 (115- CBCT
96.1-one root/ 3.9-two roots (female) males, 115-
females)
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CONCLUSIONS while for the second premolars, the values

1. The mentioned/reviewed studies ensure are closer to data from literature.
information about the various root 3. The root morphology, especially the
patterns for premolars and especially for endodontic configuration of the root
two or more roots and canals, observed by structures can be a decisive aspect in
clinical and radiographic examinations. maintaining a tooth on the dental arch, to

2. Compared with other studies for the first treat it endodontically and use it for a
upper premolars, we founded similar prosthetic restoration.

results for two root and three canals,
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