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ABSTRACT

Objectives: To evaluate the prevalence of anatomical variations of mandibular canal in panoramic
radiographs and to associate the findings with sex and age. Materials and Methods: Panoramic
radiographs from Radiology Department - PUCPR, were randomly chosen and analyzed. Panoramic
radiographs without acceptable standards of density, sharpness and contrast were excluded as well as
those with positioning errors and/or non-observance of the jaw canals boundaries. The radiographic
interpretation was performed by two radiologists separately according to criteria of presence, location
and radiographic appearance of mandibular canal. The Cohen Kappa test evaluated the interrater
agreement (k=0.84). Results: A total of 1506 panoramics obtained from 944 female and 562 males.
The mean age was 42.16 (+16.5) years, ranging from three to 87. Canal anatomic variations were
observed in 92 (6.1%) radiographs, type II (59.7%) was the most frequent. There were 46 (3.05%)
cases in female patients; 46 (3.05%) cases in males and there was unilateral predominance (83.7%).
The ranges of age that showed the highest frequency of anatomic variations of mandibular canals were
33-42 (n=22) and 43-52 (n=24). There was a significant association between the presence of variations
and gender (p=0.009) and there was no significant association between presence of variations and age
(p>0.05). Conclusion: The prevalence of anatomic variation of mandibular canals was 6.1%,
significantly affecting more men than in women. Most had unilateral occurrence with predominant
type IL.
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RESUMO

Objetivos: Avaliar a prevaléncia de variacdes anatdmicas do canal da mandibula em radiografias
panoramicas, correlacionando com sexo e¢ idade. Materiais e Métodos: Radiografias panordmicas
escolhidas aleatoriamente do acervo do Setor de Radiologia da Clinica Odontoldgica da PUCPR foram
incluidas no estudo. Foram excluidas radiografias panordmicas sem aceitaveis padrdes de densidade,
nitidez e contraste; com erros de posicionamento e/ou ndo observacdo dos limites do canal da
mandibula. A interpretacdo radiografica foi realizada por dois radiologistas separadamente, de acordo
com critérios de presenca, localizacdo e aspecto radiografico do canal da mandibula. O teste de Cohen
Kappa avaliou a concordancia inter-examinadores (k=0,84). Resultados: A amostra foi composta por
1506 panoramicas, obtidas de 944 pacientes do sexo feminino e 562 do sexo masculino. A média de
idade foi 42,16 (£16,5) anos, variando de trés a 87. Foi observada variagao do canal da mandibula em
92 (6,1%) radiografias; o tipo II (59,7%) foi o mais observado. Ocorreram 46(3,05%) casos em
pacientes do sexo feminino; 46 (3,05%) casos no sexo masculino e houve predominancia unilateral
(83,7%). Os intervalos de idade que apresentaram maior frequéncia de variagdes anatémicas do canal
da mandibula foram 33-42 (n=22) e 43-52 (n=24) anos. Houve associacdo significante entre presenca
das variagdes e sexo (p=0,009), e ndo houve entre presenca das variacdes e faixa etaria (p>0,05).
Conclusao: Observou-se prevaléncia de variacdes do canal da mandibula em 6,1% das radiografias; a
maioria apresentou ocorréncia unilateral, sendo predominante o tipo II, afetando significativamente
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1. Introduction

Damage to the inferior alveolar nerve for third molar extractions and implant
placement as well as anesthetic failures have been reported at a frequency to 40 %'™. Since
this bundle is routinely related to dental procedures such as anesthesia used for treatment of
the lower teeth, third molars removal, as well as in cases of osteotomies and dental implant
placement, complications can occur especially where there are anatomical variations of the
mandibular canal®®,

The mandibular canal usually presents uniform and wide, but may present some
anatomical variations, such as accessory canals and/or branches®”. Because of these variations
and the importance of this anatomical structure, to protect the neurovascular bundle'®, the
mandibular canal has been extensively studied in relation to location aspects and position''.
The presence of bifid canals is often ignored or not observed®. Failure in observation can

o 12 . 13,14
cause complications to patients ; as well as anesthesia problems ™

, paresthesia, traumatic
neuroma and bleeding are cited as complications caused by injury to the neurovascular
bundle’. Nortjé et al.”” and Langlais et al.'® classify these bifurcations according to the
location and anatomical configuration evaluating the images on panoramic radiographs.
Panoramic radiography stands out among the extraoral techniques enable the interpretation all
the maxillomandibular region in a single incidence and presents advantages such as lower
radiation dose, lower costs for the patient and easier perform ',

Of the points raised about the anatomical variations, became relevant their
identification on panoramic radiographs in order to avoid misinterpretations that lead to
misdiagnosis and treatment failures, so being essential to the success of surgical procedures
4.7.14,18,19

The aim of this study was to evaluate the prevalence of anatomical variation of

mandibular canal in panoramic radiographs, in relation to the presence, classification and

laterality of the bifid canals, relating to sex and age.
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2. Materials and Methods

The project was approved by the Research Ethics Committee of PUCPR
(480468/2013). The study population included patients of Dental Clinic - PUCPR (Curitiba,
Parana, Brazil) from December 2013 to November 2014, whose records were chosen
randomly. The sample was calculated considering a confidence level of 95% and maximum
margin of error of 3% and assuming a percentage of presence of anatomical variations of P =
50 %. The exclusion criteria were: records that did not contain the following information: age,
sex and panoramic radiography. Also excluded radiographs with not acceptable density and
contrast patterns, in addition to inappropriate positioning of the patient, and radiographs to
present difficulty in observing the canal.

A total of 1,589 panoramic radiographs were analyzed. Were excluded 83 panoramic
radiographs due to low technical quality of the panoramic radiograph and/or by not observing
the cortical boundaries of the canal. Patient identification- related data were collected from
medical records and panoramic radiographs were interpreted regarding the presence of the
bifid mandibular canal.

The technique for image acquisition was performed in a standard way: head position
with the median sagittal plane perpendicular to the ground and Frankfurt plane parallel to the
ground. The films used were 15x24cm (Kodak, Rochester, USA). For the processing of
images an automatic processor Multi X 36 (Glunz & Jensen of Brazil, Curitiba, Brazil) was
used with developer and fixer (Kodak RP X-OMAT, Rochester, USA).

The radiographs interpretation was performed by two examiners (experts in Dental
and Imaging Radiology), separately, in the dark room, using light box Luna (Luna, Cristofoli
Medical Equipment CO LTD, Zhejiang, China) and mask. Agreement evaluation between the
examiners was verified by statistical test Cohen Kappa (k = 0.84).

As variables of study the following data were used: sex, age, presence of bifid
mandibular canal, classification, laterality (unilateral or bilateral) and side (right and / or left).
The analysis of the mandibular canal was performed by classification recommended by
Langlais et al.'®. The sample was divided into eight groups, divided into nine, to obtain the
percentiles.

Statistical analysis

The prevalence for each variable was obtained through the distribution of dichotomous

or polytomous categorical frequency. Student's t test was used for independent samples in
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order to assess the average age of the population studied showed statistically significant
differences in relation to sex. For the other variables with nominal scale dichotomous or
polytomous verifying according to sex or age dependency was made using the chi-square test.
The pairwise comparison of the ratios for all variables according to sex or age range was
made using the test differences between two proportions. The significance level for all tests

was 5%.
3. Results

The sample consisted of 1506 patients, 944 (62.65 %) females and 562 (37.35%)
males, whose panoramic radiographs were evaluated bilaterally. The mean age was 42.16
years (+ 16.5), distributed in eight intervals of nine years. In 92(6.1%) radiographs were
found anatomical variations of the mandibular canal, 46 (3.05%) women and 46 (3.05%) men.
There was a significant difference between the presence of mandibular canal variation and sex
(p = 0.009). Table 1 shows the distribution of the mandibular canal classification regarding
sex. In 1 (1.1%) case was observed the presence of type I and II on the same side (table 1).

Figures 1-5 illustrate the radiographs with the different types.

Figures 1-5. 1.Panoramic radiograph of 43-year-old female patient, showed anatomical

variation of the mandibular canal, classification, type I, bilateral. 2. Panoramic radiograph of
24-year-old male patient, showed anatomical variation, type II, right side. 3. Panoramic
radiograph of 24-year-old female patient, showed anatomical variation, type IIl. 4. Panoramic
radiograph of 24-year-old male patient, showed anatomical variation, type IV, right side. 5.
Panoramic radiograph 33-year-old female patient, showed anatomical variation, type I and II ,

right side.
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Table 1: Mandibular canal variation in relation to the classification and sex.

SEX

MANDIBULAR Total

Male Female

CANAL

n(%) n(%) n(%)
Type I 21(22.8) 10 (10.9) 31(33.7)
Type I 23 (25.0) 32 (34.7) 55(59.7)
Type 111 2(2.2) 1(1.1) 3(3.3)
Type IV 0(0.0) 2(2.2) 2(2.2)
Typelell 0(0.0) 1(1.1) 1(1.1)
Total 46 (50) 46 (50) 92 (100)

As the laterality, 77(83.7%) were unilateral cases, 37(40.2%) right side, 40 (43.5%)
left side and 15 (16.3%) bilateral. The frequency of anatomical variations of the mandibular
canal in relation to the side and the classification is shown in table 2. The age groups most
frequent variation of mandibular canal ranges of 33-42 and 43-52 year-old, with 22 and 24
cases, respectively. Table 3 shows the distribution of frequencies of the mandibular canal
variations relating to age. There was no significant difference between the presence of

anatomical variations of the mandibular canal and age (p> 0.05)

Table 2: Frequency of mandibular canal variation in relation to the laterality, sides and

classification.
CLASSIFICATION
Type I and
Type I Typell TypeIlL Type IV Total
Laterality Side I
n(%) n(%) n(%) n(%) n(%) n(%)
Right 16 (17.4) 18 (19.5) 0(0.0) 2(2.2) 1 (1.1 37 (40.2)
Unilateral
Left 11 (12.0) 29 (31.5) 0(0.0) 0(0,0) 0(0,0) 40 (43.5)
Bilateral 4 (4.3) 8(8.7) 3(3.3) 0(0.0) 0(0.0) 15 (16.3)
Total 31 (33.7) 55(59.7) 3(3.3) 2(22) 1(1.1) 92 (100)
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Table 3. Mandibular canal variation relating to age.
AGE GROUP

MANDIBULAR 3al2 13222 23222 33a42 $3as2 53a62  63a72  73a87 TOTAL
CANAL n (%) n (%) n (%) n (%) n (%) n (%) 1 (%) 1 (%) n (%)
With anatomic
variation 61(40) 120(8.0) 229(152) 290(19.2) 348(23.1) 220(146) 103(6.8) 43(3.0) 1414 (93.9)
Without anatomic 000)  6(0.4) 19(1.3)  19(1.3) 24(1.6)  16(1.1)  4(02)  1(0.01) 92 (6.1)
variation
TOTAL 61(40) 126(8.4) 248(165) 312(20.7) 372(247) 236(157) 107(7.0)  44(3.0) 1506 (100)

4. Discussion

In the present study, was observed a prevalence of 6.1% (92/1506) of bifid mandibular
canal. This result was considerably higher than previous reports: 0.038% (4/1040) °; 0.35%
(7/2012) *°; 0.95% (57/6000) '® and 0.98% (41/2400) '. However, other results, 8.3%
(85/1024)*, 7.4% (19/254)% and 5% (35/700)* came from to the results of this study. In view
of that the prevalence of anatomical variations of the mandibular canal varies considerably”, it
is assumed that the explanation for this discrepancy may be due to differences in sample
characteristics. In this study, men were more affected when compared to women (p = 0.009).
These results are not consistent with the findings in the literature reviewed, which shows a
higher prevalence in women: Sanchis et al.*’ found a statistically significant and higher
prevalence, the seven radiographs showed evidence, all were in women. Other studies*'***
also showed female predominance, however, did not mean a relationship statistically

significant. All of these studies™***’

the sample was considerably higher for women.
According to the classification of Langlais et al.'®, type II, 55(60%), was found as compared
with other types, in the present study. Our results are in agreement with those obtained by
Langlais et al.'® found that type II in 31 (54.5%) cases. But are not consistent with other
studies that found a higher prevalence of type I, with the following results: 50 (83.3%)", 24

(68.57%)* and 18 (41.9%)*. In our study, we also observed a case of anatomical variation
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not belonging to Langlais classification: type I and II on the same side of the mandible so, an
evidence of a trifid mandibular canal. Similar findings were reported by Auluck et al."”; and
Lopez et al. *° and Mizbah et al.”, on CT images. In the present study, the majority of cases
were unilateral (83.7%). The results are consistent with studies of Langlais et al. '® 92%
(46/57), Kasabah et al.*' 73.1% (30/41), Lara et al.”> 83.3% (25/30) and the findings of
Kuczynski et al.'” who found only unilateral bifid mandibular canals 100% (60/60).

Our results revealed no statistically significant association between the presence of
anatomical variations of the mandibular canal and age, but showed higher incidence in the
mean age group 33-42 years-old.

Despite the valuable of panoramic radiograph in observing these variations®, brings
some limitations that may contribute to misinterpretation: overlapping structures, inadequate
patient positioning and distortion or magnification of the image *°. Both milohiodea line™ as
milohioideo groove’ can difficult the interpretation of anatomical variations of the mandibular
canal and can mimic the limits of the canal showing a false image. Therefore, it is noteworthy
that the findings in the panoramic radiograph represent only evidence® and not a confirmation
of the real presence of the variation’’. However it is important to alert professionals of
possible changes in the course of the mandibular canal.

Because of the inherent limitations of panoramic technique, many studies have used
cone beam computed tomography in assessing to the variations of the mandibular
canal"**>?*?% With CT images, the prevalence show is actually higher, ranging from 15.6
to 69%>"*’, which shows that CT is more accurate when compared to panoramic radiography.

However, when the two techniques were compared on the interpretation of the
variations of the mandibular canal, there was no significant difference between both,
suggesting the panoramic radiographs as useful in observing this variation®. It is important to
remember that eventhough a cone beam computer tomography is more accurate than
panoramic radiograph, for providing better observation of anatomical structures such as
diameter, exact location and direction of the bifid canals in relationship to adjacent
structures’, it has a higher radiation dose to the patient, requiring caution in its indication and
can be used for planning surgeries involving the region’. Therefore, the panoramic radiograph
is still the first choice for probably observation to the bifid mandibular canals. There is a
consensus that the mandibular canal is a structure of great importance for the dental practice,

15,16

since it pass by vital structures such as the inferior alveolatr neurovascular bundle > . During

surgical procedures such as bone windows openings for removal of mandibular third molar,
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osteotomies in the posterior mandible of dental implant placement, if the inferior alveolar
neurovascular bundle is injured, patient complications can occur as traumatic neuroma,

- . 47,1422
paresthesia, and bleeding®”'*

. Thus, his observation becomes necessary for planning
procedures involving the lower region. Knowledge of these variations is important and
provides valuable information for professionals about the success of surgical and anesthetic

procedures to be performed®>'®,
5. Conclusion

Based on the methodology and the results found, the bifid mandibular canal occurred
in 6.1% of radiographs; most cases has predominantly unilateral occurrence type II. Men were
significantly more affected than women. There was no statistically significant difference in

relation to age.
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