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SUMMARY: The mandibular incisive canal (MIC) is a continuation of the mandibular canal, anterior to the mental foramen,
containing the neurovascular bundle of the teeth in anterior mandibular segment. The aim of this study was to calcuatertbe pre
and analyze the morphometric parameters of MIC in a Chilean population through digital panoramic radiographs. A cross-sectional
study was performed using 500 digital panoramic radiographies of adult individuals. The prevalence of MIC was set isaliffsrent
age groups and proximity to teeth; in addition to the morphometric parameters of length, width (diameter) and distanteslentd|C
element and the mandibular base. General MIC prevalence was 53 % (265 cases), 49.9 % in women and 57 % in men. In the age group
prevalence was higher in men, MIC was predominantly associated to first premolars (98.2 % - women; 90 % - men), howaner a relev
number (42.6 % women; 55.1 % - men) was close to the canines. The MIC length ranged from 2.6 to 18 mm (median - 5 to 8 mm), the
width of 0.8 to 5.4 mm (median - 2 to 3 mm), the distance to other elements from 0.6 to 12 , 5 mm (medians - 5 to 7 mmduayial the
of the mandible from 4.1 to 16.7 mm (median - 8 to 10 mm). The length decreases in older age groups regardless of sex. Width an
distance the mandibular base was larger in men compared to women.
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INTRODUCTION

The mandibular incisive canal (MIC) is an anterioKajan & Salari, 2012; Orhaet al, 2014). The anatomical
extension of the mandibular canal from the mental foramegharacteristics of this and other structures could be associated
which contains a neurovascular bundle (Mardirgteal, with race (Xuet al).

2000; Romano®t al, 2012). The precise anatomy and

content of the MIC are still a matter of discussion (Beltran The presence of MIC and its morphological
et al, 2011). Since its anatomical description has beaharacteristics should be considered in clinical procedures
inconsistent, some researchers report this structure asuah as dental implant planning and placement, chin bone
discrete canal, others consider the canal as a nervous plexedlection, orthognathic surgery and periapical surgery
and some studies do not mention its existence at ak(Vu(Beltran et al). Placement of implants in the anterior
al., 2015). Despite these discrepancies, there are numerowndibular region with perforation of the MIC can generate
reports that confirm the presence of MIC in the region locatediema of the epineurium, which could expand into the main
between both mental foramina, through anatomicahental branch and cause neurosensitive disturbances
dissection (Uchidat al, 2007; Vuet al; Xu et al, 2015) (Margingeret al) such as paresthesia and failure in
and cone beam tomography imaging. (Jaeghal, 2002; osseointegration of dental implants (Orteinal). These
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alterations, along with thbemorrhage, are commonexaminer. The intraobserver reliability was evaluated by
complications of the procedures performed in this argeerforming duplicate examinations of 10 % of the
(Kajan & Salari). These characteristics reveal the need fadiographs studied. There was a one-week interval between
the clinician to identify and consider MIC and its anatomicdhe first and second measurements. Both sides of the jaw
variations while planning treatments that involve this areaere analyzed independently.

In order to prevent the occurrence of these The radiographs were initially classified between
complications, a careful radiographic evaluation isexes and three different age groups (18-30, 31-50, 50-100
necessary (Orhaet al). The Panoramic radiography isyears of age). After this classification, all the radiographs
widely used in clinic with a variety of purposes (Jacobsere analyzed in order to find which of them had at least
et al, 2004; Romanost al; Raitzet al, 2014), such as one visible mandibular incisive canal. All MIC found in
the identification of important anatomical andthe radiographs were delimited in red (Fig. 1).
morphometric features. The knowledge of anatomy in this
area is poorly documented (Raétzal) and even more Morphometric Analysis. For the morphometric analysis
so identification of the MIC in this type of radiographof the incisor canal, software "ImageJ" (1.47s, free, NIH,
(Jacobset al, 2004). It is important to consider that inUSA) was used. The software is frequently used in
many surgeries for implants and implant-supportelistological morphometric studies; it also has the advantage
prostheses in the mandible, only panoramic radiographieibeing free and easy to manipulate, thereby reducing cost
are used as a diagnostic method, due to the safety thatahd facilitating the reproducibility of the measurement
anterior region provides for these types of procedurgsotocol carried out in the present study.

(Raitzet al).
The standardized digital archives of the panoramic

The objective of this study was to analyze theadiographs had their scale adjusted in the software, by
prevalence of MIC through digital panoramic radiographs ddhown measures that provided a reliable and accurate
a sample of Chilean patients. In addition, to obtain and discumsalysis. The simple and composite linear measurement
morphometric parameters of this channel associated to adjaceoftware was used, measuring structures with varied
structures between different sexes and age groups. angulations.

The following were measured:
MATERIAL AND METHOD
1. Length of incisor canal (Fig. 1B — yellow line);

A cross-sectional descriptive study was performe@, Incisive canal width, measured in 3 distinct points
500 digital panoramic radiographs (ratio 1:1) taken ifproximal, intermediate and distal, Fig, 1C — yellow line);
March of 2015 at the Dental Assisting Teaching Clinic,
Dental School, Universidad de La Frontera (Temuco, Ch- Distance from the base of the incisor canal to the base of
le) were analyzed. Radiographs were taken under standtdre mandible (Fig. 1D — yellow line);
technique with PAX-400C orthopantomograph (VATECH,
Korea, 2010). This study has the approval of the Ethicdl Minimum distance of the roots of the teeth present on
Scientific Committee (CEC) of the Universidad de La Frorthe incisor canal to the canal ceiling (Fig. 1E — yellow line).
tera through folio n°® 015/2014.

Statistical analysisMorphometric data were obtained and

All radiographs analyzed in this study were obtainedompared between sexes and different age groups. The
from patients of known age and sex. The followingtatistical analysis was performed with using SigmaPlot
exclusion criteria were applied: Radiographs with distortioh2.0 software (Systat software Inc, San Jose, CA, USA).
or contrast alteration, radiographs of patients younger th@ihe Shapiro-Wilk test was selected to assess data
18 years old, radiographies showing presence of pathologgrmality. For data with normal distributions, the one-way
included teeth, presence of titanium plates in the mandibulaNOVA (p = 0.05) with the Holm-Sidak post hoc test
area and radiographs with evidence of orthognathic surgefiylolm, 1979) was performed, and the data presented as

the meant SD. For no normal distribution data, the

All panoramic digital radiographs were projectedKruskal-Wallis test was performed, along with a Dunn's
onto a 29-inch LED monitor (LG, model 29UMG67) with apost hoc test, in which case the data is presented as the
resolution of 2560 x 1080 pixels and analyzed by a singteedian, low (25 %) and high (75 %).
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RESULTS

Mandibular Incisive Canal Prevalence.500 presentabove its path, revealed that the first lower premolar
radiographs of adult patients were analyzed, 265 (53 ®jesents in 98.19 % between women and 90 % in men above
reveals at least one incisor canal that could be identified aif¢ MIC path. The second element that was most frequent
evaluated. The general comparison between sexes (Gra@peve the MIC path was the lower canine with 42.59 % in
1) showed a higher prevalence in men (57 %) comparedw®men and 55.1 % in men.
women (49.9 %).

Mandibular incisive canal morphometrics. The length of

The comparison between the radiographs of male aHte mandibular incisive canal presented a median of 5 to 8
female patients of different age groups revealed that tAgn in the different age groups of both sexes. No significant
prevalence was higher in men in all age groups. In womedifferences between the sexes were observed, such as when
there is a continuous reduction in prevalence in older agg@mparing data from the same age groups of the different
in males the intermediate age group (31-50 years) presentéydes. However, differences in ages of the same sex were

the highest prevalence, however with the same trend @served, W18-30 (6.9; 5,9; 8.4 mm) had significantly larger
reduction at older ages. incisor canal length compared to W51-100 (5.7; 4.9; 6.7 mm),

the same pattern was observed in males M31-50 (7.1; 6.1; 8.1
The analysis of MIC visible localization on themm) that presented the incisor canal with significantly greater

panoramic radiographs, in association with the teeth that 4g8gth compared to M51-100 (5.6; 5; 6.3 mm).

p , 'FhEuMhmmmMﬁmm
5‘,‘. ¢ Oolaio < w8 Al 0@ s s a7
i ek *=1338, y=1310, vakue=104_104. 104

Fig. 1 - Morphometric analysis of the MIC - A. MIC delimitation in red. B. Measuring the length of the MIC using the Imiage&sof

C. Measurement of the width (diameter) of the MIC at the most proximal point, this procedure was also performed in thedmiddle a
distal regions of the MIC. D. Measurement of the distance from the MIC to the edge of the mandible in the middle regomedhis p

was repeated in the proximal and distal regions. E. Measuring the shortest distance between the MIC and the dentalislements, th
procedure was repeated as many times as necessary to relate all the teeth that were on the MIC trajectory.
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Fig. 3 —A. Length of MIC, comparison between sexes and ages. The letter 'a’ marks the significant difference between groups
W18-30 and W51-100 and letter 'b' between groups M31-50 and M51-100. In both cases p> 0.05. B —Width of MIC, comparison
between sexes and age. Letter 'a’ marks a significant differences between W31-50 and M31-50 (p <0.05). C - Distance from
MIC to teeth, comparison between sexes and age groups. There were no significant differences between groups. D — Distance
of the MIC at the base of the mandible, comparison between sexes and age groups. The letter 'a’ shows significant difference
between the W18-30 and W31-50; the letter 'b' between W18-30 and W51-100; the letter 'c’' shows difference between W18-30
and M18-30; and the letter 'd" is the difference between W31-50 and M31-50 in all cases p> 0.05.
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The width of the incisor canal presented a median The difference between men and women may be
between 2 and 3 mm in all age groups of both sexes. Theetated to the different bone structure between the sexes.
was no significant difference between the age groups in tiilee same reduction characteristic is observed with age in
different sexes. However, a significantly wider canal walsoth sexes, which may be due to a reduction in the quantity
observed in men aged 31-50 years (2.55; 2.18; 3.05 mand quality of bone tissue with aging, but no differences
compared to women (2.16; 1.72; 2.63 mm) in the same agere observed between the sexes in any age group. It is
group. noteworthy that in women of the greater age group they could

present a lower significant prevalence in comparison to the

The distance from the root apex to the mandibulamen, due to the greater propensity to osteoporosis.
incisor canal presented values of the median ranging from 5
to 7 mm, however, values of approximately 1 mm and 12 Panoramic radiography is often used in dental
mm were also observed. No differences were found betwegractices because it provides analysis of anatomical
sexes and between age groups. structures in the maxillofacial region (Pietsal; Romanos

et al; Jacobset al, 2004). A 3D examination and cross-

Regarding the distance from the canal to the base séctional analysis are not routinely recommended (Roma-
the mandible, the median values were between 8 and 10 moset al). Computed tomography (CT) has been the gold
with a wide variation, from approximately 2 mm to greatestandard for many years, as the information provided is three-
than 16 mm. Significant differences were present in womelimensional and generally very accurate. However, CT
of different ages W18-30 (8.28; 7.37; 9.48 mm) and W3Examinations are expensive and deliver a relatively high
50 (8.5; 7.7; 9.34 mm), W18-30 and W51-100 (9.43; 8.55adiation dose to the patient (Monsour & Dudhia, 2008).
10.46 mm). In addition to differences between sexes of the
same age range, M18-30 (9.93; 8.87; 11.13 mm) presented  The present study reports MIC data from a sample of
significantly higher values compared to women of the santhilean population, and although the prevalence of this
range, such as M31-50 (10.06; 8.88; 11.18 mm). structure is still a point of debate, especially when using

panoramic radiography, our data were similar to those
reported by Sahmaet al, who reported a prevalence of
DISCUSSION 51.2 % and even though a difference between the prevalence
in individuals of different genera was observed, no significant
differences were reported as concluded by Raitd

The studies analyzing the importance and prevalence
of MIC are numerous and still current and performed in several A previous study of our research group with
countries, such as Brazil (Pietsal, 2012; Raitet al; Pereira- conventional panoramic radiographs revealed a MIC
Maciel et al, 2015; Ramesét al, 2015), Turkey (Sahmat prevalence of 34.7 % among women and 37.5 % among
al., 2014), Byelorussia (Kabait al, 2016), Greece (Roma- men, with a tendency to reduce its detection in advancing
noset al; Apostolakis & Brown, 2016) and China (Korety age (Fuentest al, 2015). Using digital radiographs, it was
al., 2016). The methods of analysis used were panoranpossible to observe an increase in the prevalence of MIC in
radiography (PAN) (Jacolet al, 2004; Konget al; Sahman both sexes, in addition to not detecting this trend of reduction
et al; de Britoet al, 2016; Piret al; Raitzet al), and the associated with age, it may be due to the fact that the better
use of cone beam computerized tomography (CBCT) (Biresquality of the images obtained by the digital method.
al.; Raitzet al; Pereira-Maciett al; Sahmaret al; Kabaket
al.; Kong et al). However, there is still a high incongruity The length of the MIC presented values of 2.6 to 18
between the data of these studies, so the prevalence in P&k with medians among sexes and age groups of 5 and 8
presented values of 1 %, 5.5 % 11 %, 38.6 % and 51.2 % andh. No differences between sexes were noted, only the
in CBCT of 24.4 %, 71.7 %, 83 %, 92 %, 93 %, and 94.4 % tength detected on the radiographs was lower in the older
100 %. Notably, the data from the studies show that CBCage group in both men and women. This fact corroborates
analyses were more efficient in both identification angrevious observations of the prevalence, thus the MIC
evaluation of MIC (Raitzt al; Pireset al). besides presenting lower prevalence in older patients, also

present generally a reduction of its length, independent of

The radiographs analyzed in the present studsex. In this case greater predisposition for osteoporosis in
revealed a prevalence of MIC in at least one mandibularomen did not reveal differences in relation to this data.
side of 53 %. In the comparisons performed, we observed a
higher prevalence in men than in women, and the same  The values of MIC length previously reported in the
reduction pattern associated with higher age groups. literature present varied and discordant mean values: 7 mm
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(Pireset al), 8.9 mm (Apostolakis & Brown), 10.2 mm Among men, no difference was observed between
(Ramestet al) and 17.8mm (Kongt al) using CBCT; and the age groups evaluated; however, in comparison with the
with PAN method, a value of 1&3mm was reported (Ro- women, it was observed in the ranges of 18-30 and 31-50
manoset al), the values of our medians were below thesi@creased values of this parameter. This result corroborates
values, confirming the observation by de Betaal, which the anterior result of incisor canal width, due to the larger
reports an underestimation of approximately 2 mm in the usémensions in men compared to women.
of PAN.
Previous studies using CBCT revealed very different
The range of variation was reported from 0 to 24.6hean values for this parameter of 16.2.4 mm (Pire®t
mm (Apostolakis & Brown) and 0 to 19 mm (de Bréb al.); 4.4 mm and 4.8 mm (Apostolakis & Brown); 7.86
al.), both studies using CBCT. Our results presented value95 mm. (Pereira-Maciel al) and 9,425 mm (Ramesh
that were within this range variation, however agaial.). A study with PAN presented a value of 166058 mm
underestimated in comparison to the results of the CBCTRomanot al) and in analysis with cadavers of 2.1.8
mm (Mraiwaet al). Our results were in a range of variation
The width (diameter) of the MIC had a mean of 2.8 this parameter, as reported in the literature with different
+ 0.7 mm and the median between 2 and 3 mm ranging franethods used, and the mean was similar to that of Ramesh
0.8 to 5.4 mm, did not reveal a significant variation betweeat al, who used CBCT and Mraiwet al, with cadaveric
the different age groups of the same sex. Significadtssection.
difference was noted between men and women of 31-50
years, which was not repeated in other age groups. Morphometric analysis showed that data such as the
length, width and distances of the MIC to the dental elements
Previous studies again presented variable data for tlaiad the lower limit of the mandible are frequently evaluated
parameter showing means of 18D.45 mm (Sahmaat parameters, due to the fact that this knowledge is clinically
al.); 2.6 mm (Ramesht al); 0.8 to 2.9 (Mardingeet al) interesting to perform treatments in the mandibular inter-
and up to 4.6 mm (Pirest al) using CBCT, a PAN study mental area. However, we did not find substantial agreement
revealed a mean MIC diameter of £5.6 mm (Romanos between the values described in the literature, presenting a
et al) and in cadavers a diameter of £&.5mm were high variation of values even when the same technique was
reported (Mraiweet al, 2003). Our results are closer toused, suggesting there is still a need to better define these
values reported by the CBCT studies, especially those orphometric parameters. Furthermore, we noted there is
Pireset al, that presented values greater than 4 mm. no data that differentiates the characteristics of the MIC in
different age groups and sexes, which did not allow a better
The distance from the MIC to the dental elementsomparison with our data. Therefore, better comparison
presented an average of 2.2 mm, with medians between with our data was not possible.
5and 7 mm and values from 0.6 to 12.5 mm. This morphometric
parameter presented wide variation, however with no As the main limitation of the study, we can mention
differences and a defined pattern between sex and age growse of panoramic radiographs rather than a computerized
tomography analysis. However, this method of analysis was
Data from previous studies using CBCT showedsed in order to access exams from an existing database at
values of 5.3mm (Pirest al); 6.9 and 7.3 mm (Apostolakis the Universidad de La Frontera. For future studies we intend
& Brown); 10.25+ 2.27 mm (Pereira-Macielt al) and 9.1 to use the two methods and make comparisons between the
mm (Ramestet al) from the MIC distance to the dentalmeasurements obtained.
elements, and even though our results are within the range
of values presented, our mean values were again The data of the present study allows us to conclude
underestimated in comparison with most of these studigbat the MIC prevalence in the study population was 53
which did not reveal a concrete agreement due to the hig with higher prevalence and diameter in men; and longer
variability of these values. in younger people. The digital panoramic radiography
shows a better rate of MIC detection. The morphometric
The distance from the incisor canal to the lower margidata were in agreement with those previously published
of the mandible had a mean of %11.8 mm, with values with regard to the variation range of the measurements,
varying from 4.1 to 16.7 mm and with medians of 8 and 1Bowever there is still disagreement with respect to the mean
mm. This parameter presented a gradual increase in womerues, this fact shows the need for a greater number of
according to age group, which may be due to dental loss astdidies on MIC that can help to elucidate, or even eliminate
the change in the position of this canal in the upper directiothis discordance.
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