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Abstract
Objectives: This study aimed to assess the radicular wall thickness in mandibular incisors
with two canals and find the maximum and minimum thickness to prevent root canal
treatment (RCT) procedural errors.
Materials and Methods: A total of 160 extracted mandibular incisors were selected and
radiographed; out of which, 55 had two canals. Three parallel transverse sections were
made in each tooth at 1mm below the cementoenamel junction (CEJ), mid-root and 1
millimeter to the apex. Specimens were evaluated under a stereomicroscope and the
thickness of radicular walls in each section was determined for the buccal, lingual and
proximal surfaces. Data were statistically analyzed using Pearson’s correlation coefficient
test.
Results: The thickness of radicular wall decreased from the cervical towards the apex. In
all three sections (cervical, mid-root and apical), the thickness of lingual wall was
significantly greater than the buccal wall. Also, the thickness of buccal and lingual walls
was significantly higher than that of the proximal walls.
Conclusion: The lingual radicular wall had the highest thickness in two-canal mandibular
incisors. Therefore, in these teeth, the lingual canal is a better choice for post placement.
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INTRODUCTION
A successful Root Canal Treatment (RCT)
highly depends on the knowledge of clinicians
about the anatomy of the root canal system.
Many of the failures are due to inadequate
knowledge, not finding the second canal and
not knowing the thickness of root canal walls
and lead to procedural errors such as root
perforation during instrumentation and vertical
root fracture (VRF) during post space
preparation [1,2].
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Root canal form, external morphology of the
root and root dentin thickness affect the
location and direction of VRFs and increase
their risk of occurrence [3,4]. Chen et al, [5] in
a 5-year follow-up of root filled teeth reported
that the prevalence of vertical root fracture
was 32.1%.
Many researchers have investigated the
anatomy of root canal system in the
mandibular incisors regarding the number of
root canals.
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Fig. 1. The mean wall thickness at the buccal, lingual and proximal areas at three levels of the teeth. Bars represent standard deviations.

According to previous studies, the incidence
of mandibular incisors with two canals varied
from 27% to 50% [2,6-8].
Data regarding the thickness of radicular walls
in mandibular incisors are scarce. In a study
by Bellucci and Perrini, the thickness of
radicular dentin and cementum was evaluated
in the anterior and premolar teeth including
the mandibular central incisors with a single
canal. The highest thickness was reported in
the lingual and the lowest in the proximal
walls [9]. It is logical that in mandibular
central incisors with two canals in only one
root, the radicular wall thickness of each canal
decreases. Canal preparation and post space
preparation decrease the thickness of dentin
and radicular walls. Caputo and Standlee
suggested that at least one millimeter of root
dentin should remain around the post to avoid
the risk of root fracture [10].
There are no data about the thickness of
radicular walls in the two-canal mandibular
incisors especially in an Iranian population.
This study aimed to assess the radicular wall
thickness of two-canal mandibular incisors to
determine the thickest and the thinnest areas
and provide some information regarding the
internal anatomy of the root canal system to
prevent procedural errors.
MATERIALS AND METHODS
Due to the lack of a similar study, first a pilot
study on 10 mandibular incisors with two
canals was carried out.
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A total of 160 extracted mandibular incisors
were radiographed from the mesiodistal
dimension; out of which, 55 teeth with two
canals were selected according to the inclusion
and exclusion criteria. These teeth had been
extracted due to periodontal disease and age,
gender and history of systemic disease in
patients were not known. The teeth were free
from caries and external resorption and did not
have root curvature. The surfaces of the
selected teeth were cleaned using Cavitron and
hand scalers. The teeth were then immersed in
5.25% sodium hypochlorite solution for 30
minutes for disinfection and soft tissue
elimination [7,11].
The teeth were stored in saline solution until
the experiment. Buccal and lingual surfaces of
the teeth were marked using durable markers
of different colors.
The roots were measured using a millimeterscale ruler and three areas were marked for
sectioning. Three one millimeter-thick
transverse sections were made of each root at
one millimeter below the orifices, at mid-root
and one millimeter to the apex in a parallel
fashion and perpendicular to the long axis of
the tooth. The teeth were mounted in
cylindrical molds containing clear polyester
resin (Acropars, Tehran, Iran) designed for
hard tissue sectioning by high-speed cutting
machine.
The sections were separated from the acrylic
resin and individually immersed in saline
solution.
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Fig. 2. Three transverse sections of cervical, mid-root and apical areas (type II)

The specimens were evaluated from the
coronal side under a stereomicroscope (EZ4D,
Leica, Germany) equipped with a 3D digital
camera under ×12.5 magnification. The
images were assessed by the device software
(LAS E2 software) with the ability to measure
and analyze the specimens. Radicular wall
thickness in the sections was measured from
the innermost canal lumen surface to the
outermost root surface in the buccal, lingual,
and proximals (mesial and distal walls) and
reported in hundredths of a millimeter.
Data were statistically analyzed using
Pearson’s correlation coefficient test for
evaluating the correlation between the
thicknesses of radicular walls at P=0.05 level
of significance (two – tailed).
RESULTS
The obtained results are shown in Figure 1-4.
Figure 1summarizes the mean values and
standard deviations. The radicular wall
thickness decreased from the cervical towards
the apical. The lingual wall thickness in
cervical, mid-root and apical sections was
significantly greater than that of the buccal
wall (P<0.001). Also, in the cervical sections,
the thickness of lingual wall was significantly
greater than the proximal walls (P=0.007). At
mid-root, the lingual (P=0.016) and the buccal
(P<0.001) wall thicknesses were greater than
that of the proximal walls.
In apical sections, the buccal and lingual wall
thickness was significantly greater than that of
the proximal walls (P<0.001).
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The mean thickness of the lingual wall in all
three sections was significantly greater than
that of the buccal wall (P<0.001 for cervical,
P<0.001 for mid-root and P<0.001 for apical
sections). In the 55 two-canal teeth, the typing
of root canals according to the Vertucci’s
classification was as follows: Type III (1-2-1):
43 teeth (78%), type V (1-2): five teeth
(9.09%), type II (2-1): five teeth (9.09%), type
IV (two separated canals): one tooth (1.81%)
and type VI (2-1-2): one tooth (1.81%) .
DISCUSSION
Limited data are available on the radicular
wall thickness especially in mandibular
incisors. Radicular wall thickness is highly
influenced by the internal root canal anatomy.
In teeth with more than one root canal, the
wall thickness is decreased. Longevity and
survival of endodontically treated teeth greatly
depend on the thickness of the residual dentin
in the radicular wall. Numerous researchers
have investigated the direct correlation
between the loss of tooth structure and risk of
crown and root fracture [9]. This study aimed
to measure the radicular wall thickness in the
mandibular central and lateral incisors. Based
on the anatomical findings and the study by
Bellucci and Perrini, distinguishing between
these two teeth and also between the mesial
and distal surfaces in the extracted right and
left teeth is extremely difficult [9-13]. The
mandibular incisor crowns are symmetric and
roots have a slight distal angulation especially
in the lateral incisors.
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Fig. 3. Three transverse sections of cervical, mid-root and apical areas (type III)

Fig. 2. Three transverse sections of cervical, mid-root and apical (type III)

The only characteristic distinguishing between Previous studies have shown that the
2. Three transverse sections of cervical, mid-root and apical (type III)
the central and lateral incisors may be the incidence of mandibular incisors with two
slightly askew root of the lateral incisor canals (one in the buccal and another one in
causing the incisal edge to follow the dental the lingual) varies from 27% to 50% [2,6-8].
arch curve. Also, the distoincisal angle of the Not finding the lingual canal or the second
lateral incisor is slightly rounded. Despite all canal leads to endodontic treatment failure. In
these, distinguishing between these two teeth order to find this canal, the access cavity
and the mesial and distal surfaces is difficult should be extended lingually in the cervical
[9,12,13]. The purpose of this study was to area. Canal preparation and post space
assess the radicular wall thickness of two- preparation decrease the thickness of dentin
canal mandibular incisors. Three transverse and
radicular
walls
[9,14].
Several
sections were made of each root at one biomechanical studies have suggested that at
millimeter below the orifices, mid-root and least one millimeter of dentin thickness is
one millimeter to the apex. The cervical required around a post to prevent root fracture
thickness of the root was assessed by [10,15]. Therefore, in the mandibular incisors
sectioning at one millimeter below the with two canals, the lingual canal is a better
orifices. The mid-root section was performed choice for post placement. During cleaning
because radicular wall thickness decreases in and shaping of the canal and post space
this area especially when longitudinal grooves preparation, care must be taken not to remove
are present in the proximal surfaces.
too much dentin and over-flaring should be
These grooves have been reported to be avoided at the coronal one-third because it
present in the middle third of the radicular reduces the residual dentin thickness and
proximal faces [12,13]. The apical section was increases the risk of VRF.
made at one millimeter to the apex as the end Based on our results and findings of Bellucci
point of canal preparation, which is a critical and Perrini [9], the lowest radicular wall
region and over-preparation of this part results thickness at all three sections was in the
in apical perforation and over-filling. proximal walls increasing the risk of
According to the results, the lingual wall perforation at such areas.
thickness was greater than that of the buccal In the apical segment, due to the low thickness
and proximal walls in all three sections of dentinal walls, preparation and shaping
(cervical, mid-root and apical). These findings should be minimal and limited only to
are in accordance with the results of Bellucci cleaning and elimination of bacteria and
and Perrini in the mandibular incisors with a necrotic debris on the dentinal canal walls
single canal [9].
[14,16].
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Fig. 4. Three transverse sections of cervical, mid-root and apical areas (type IV)

Thus, in order to achieve the best outcome of
endodontic treatment, following the root canal
anatomy and having adequate knowledge
about the radicular wall thickness can be
helpful especially when using intracanal rigid
large-size rotary instruments [9].
CONCLUSION
This in-vitro study showed that in two-canal
mandibular incisors the lingual wall thickness
is higher than that of the buccal in cervical,
mid-root and apical thirds. Therefore, in these
teeth the lingual canal is a better choice for
post placement.
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