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A RADIOGRAPHIC STUDY ON DETECTION OF ANTERIOR LOOP PATTERN OF ENTRY
OF MENTAL NERVE INTO MENTAL FORAMEN IN DIGITAL ORTHOPANTOMOGRAPHY
AMONG SOUTH INDIAN POPULATION

Running Title: Identification of anterior loop pattern of entry of mental nerve.

ABSTRACT:

Background: The entry of the mental nerve into the mental foramen pattern is an important
landmark in the mandibular premolar location. Different patterns of entry of the mental nerve are
identified. As presurgical evaluation involves panoramic radiographs , the present study was

taken to detect the various entry patterns of the mental nerve into the mental foramen.

Materials and Methods: Total 200 panoramic radiographs taken for diagnostic purposes were
selected for this study. The radiographs were assessed and the position and the entry pattern
of the mental nerve on the left and right side were recorded. The entry patterns recorded were
differentiated as straight, looping, or perpendicular. The collected data is tabulated and

analysed statistically using Chi-square in SPSS software.

Results: The study revealed that the most common pattern of entry of the mental nerve was a
straight one accounting for a total of 79%, followed by the presence of an anterior loop of 21%
and perpendicular pattern 6% of the total radiographs examined. The p value is 0.432 and p

value 0.309, with respect to age and gender respectively which is statistically not significant.

Conclusion: From the results obtained within the limitations of the study,It can be concluded that
the more frequent pattern of anterior loop of mental nerve observed was the straight one. For
identifying the presence of anterior loop, panoramic radiograph may be a reliable imaging
modality that needs to be determined for preoperative planning of surgical procedures in the

mandibular premolar location.
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INTRODUCTION:

A branch of the mandibular nerve is the inferior alveolar nerve that enters the mandibular
ramus at the lingual aspect and runs down to the mandibular canal, mandibular teeth are being
supplied by this, and the associated soft tissue structures(l). One of the terminal branches is
the mental nerve , that belongs to the inferior alveolar nerve, arises from the mental foramen to
supply the skin and mucous membrane of the buccal vestibule from the medial border of the

masseter muscle to the midline.(2)

Some authors recorded an anterior loop to the nerve before it arises from the mental foramen
When inferior alveolar nerve arises from the mandibular canal and runs outward, upward, and
backward to open at the mental foramen (MF) it was called as anterior loop(3).Before it was
reported by Bavitz and Misch who described anterior loop as the structure "where the inferior
and anterior to the mental foramen has been crossed by mental neurovascular bundle then it
doubles or loops back to exit the mental foramen This can be visualized in about 11-60% of
panoramic radiographs. More of this has not been described about the other paths of the
mental nerve before it exits through the mental foramen. Some studies divided the pattern into
loop type and non loop types,or described various patterns such as a posteriorly directed, an
anteriorly  directed(4). The experience from our previous studies (5) (6,7)
(6)(8)(9)(10)(11)(9,11)(12)(13) (14) have led us to focus on the current topic.

The neurosensory alterations in the chin and lower lip is the most important complication during
implant placement in the mandibular premolar region. When important vital structures such as
mental foramen and anterior mental loop are not properly identified and protected these

complications may occur.(15)The exact localization of the anatomical structures should be
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identified prior to surgery to avoid damage to these vital structures, using appropriate
radiographic techniques.(15,16) Though a number of morphometric studies have recorded the
entry pattern of mental nerve into mental foramen, only a few radiographic studies have been
performed in this respect. (17)Anatomic landmarks are routinely located using panoramic
radiographs,for planning these surgical procedures, To determine if a panoramic radiograph is
sufficient to identify the presence of anterior loop and other patterns of entry of mental nerve or
is there a need for using advanced imaging techniques for the same, is the reason to take this
study.Our team has extensive knowledge and research experience that has translate into high
quality publications (18-25),(26),(27),(28),(29,30),(31),(32),(33-37). The aim of this study is to
identify the anterior loop pattern of entry of the mental nerve into mental foramen in digital

orthopantomography.

MATERIALS AND METHODS:

This is a retrospective study conducted in a private dental college hospital in chennai and the
study was approved by the institutional reveal board. Total 200 panoramic radiographs obtained
from records maintained in the Department of Oral Medicine and Radiology were randomly
selected for the study. Only high-quality radiographs with respect to geometric accuracy and
contrast of image were selected for the study. Radiographs showing radiolucent or radiopaque
lesions in the mental foramen region of mandible and evidence of fracture around the mental
foramen and mandibular canal region, radiographs showing supernumerary or unerupted teeth
in the mental foramen region and radiographs showing processing or exposure errors and
artifacts obscuring visibility of structures in the mandible were excluded from the study. The
radiographs were evaluated for the pattern of entry of the mental nerve into the mental foramen
on either side of the mandible. The observations thus made were recorded as Anterior loop(AL),
straight(S), or Perpendicular(P) and the total numbers of patterns observed on both sides were
recorded. Interobserver variability was assessed using the kappa test. Tabulations for the
presence of each pattern were done for both sides and the percentages calculated and

analysed using the SPSS tool.

RESULTS: The study revealed that the most common pattern of entry of the mental nerve was
a straight one accounting for a total of 79%, followed by the presence of an anterior loop of 21%

and perpendicular pattern 6% of the total radiographs examined. The p value is 0.432 and p
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value 0.309, with respect to age and gender respectively which is statistically not significant.
(Figure 1,2)
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Fig 1- The bar graph represents the frequency distribution with respect to age. The X axis
represents the age and the y axis represents the number of samples. Type | is anterior loop
(blue), type Il is straight (green), type lll is perpendicular (yellow). Anterior loop pattern is
observed in more frequency among age group 20-40 yrs. The Chi square test was observed

with p value 0.432, which is statistically not significant.
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Figure 2: The bar graph represents the frequency distribution with respect to gender. In the X
axis, 1 represents male and 2 represents female. In the y axis the numbers represent the
number of samples. Type | is anterior (blue), type Il is straight (green), type lll is perpendicular
(yellow), among which anterior loop and straight pattern are more in males when compared to

females.Chi square test was done with p value 0.309, which is statistically not significant.

DISCUSSION:
The result of this study is that maximum samples account for the straight pattern of entry of
mental nerves into mental foramen. The transitional part of the inferior alveolar nerve has been

addressed in few studies between the mandibular canal and the mental foramen in cadaveric



mandibles. Solar, et al.,divided their cases simply into loop and non loop types. (38) The author
studied the actual path of arising of the mental nerve and divided it into posterior, anterior, right
angled, or multiple. Investigation on the path of emergence of the mental nerve in a number of
human population groups. Slight curve of the mental canal opening directly into the mental
foramen was observed as a straight pattern. When the mental canal bent perpendicularly into
the foramen the vertical pattern was seen.(39)

To determine if such patterns are visible as such on the radiographs, no radiographic studies
have been done so far. Although radiographic studies have not addressed the various patterns
of entry of the mental nerve into the mental foramen, the presence of anterior loop has been a
subject of interest in studies comparing cadaveric and radiographic findings. The fact that the
tomographic layer may not capture the entire area appropriately is the only reason for the
unreliability of mental foramen region assessment based on panoramic imaging. By accounting
for the different criteria used to define the anterior loop,the variability in the radiographic
assessment of the anterior loop may be explained by dissimilar diagnostic techniques,
equipment and poor radiographic quality. The inability to distinguish it from normal trabecular
patterns is the most probable explanation.(40)

Since, panoramic radiographs give only a 2-dimensional view of the area examined, there are
advantages of using CT images in identifying the mandibular canal and anterior loop of the
mental nerve, although contradictory results have also been found.Studies conducted to
determine the visibility of anterior loop on 3-dimensional cone beam CT have revealed
considerably better results (41)

An important point noted in the present study was that in the radiographs where an anterior loop
was seen, the mental foramen was located closer to the alveolar crest as compared to the
radiographs where no loop was observed. Thus, based on this finding, it may be assumed that
in cases where the position of the mental foramen is higher up in the vertical plane, the mental
nerve has to loop back to enter the foramen. Further studies involving cadaveric and
radiographic comparisons of this observation may be required to prove the same.

Lastly, the anatomy of the mandibular premolar region has clinical significance in pretreatment
planning of surgical procedures due to the presence of the anterior loop. Damage to this nerve
bundle may cause neurosensory alterations in the chin and lower lip. Of particular interest has
been the placement of endosseous implants in the anterior interforaminal region. To maximize
the distance between implants, the most posterior implant should be placed as close as
possible to the mental foramen(42). The greater the distance between the interforaminal

implants, the better the anterior implants can counteract the forces generated on the distal
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cantilevers of the fixed prosthesis. According to Bavitz, et al., an implant in the mental region is
best positioned, so that its distal aspect is 1mm anterior to anterior border of mental
foramen(43). However, some authors have recommended a minimum distance of 6 mm
between the mental foramen and the most posterior implant. The reason behind this large
safety margin is to prevent damage to the anterior loop of the mental nerve that has been
documented to extend anteriorly upto 5 mm.The results are inconclusive due to limited sample

size to make the context evident the study can be proceeded in large scale studies in future.

CONCLUSION:

From the results obtained within the limitations of the study,It can be concluded that the more
frequent pattern of anterior loop of mental nerve observed was the straight one. For identifying
the presence of anterior loop, panoramic radiograph may be a reliable imaging modality that
needs to be determined for preoperative planning of surgical procedures in the mandibular
premolar location. Studies taking into account various ethnic groups may be required to actually
determine how predictive the conventional as well as advanced imaging modalities prove useful
in assessment of exact anatomy of the mandibular premolar region, which holds immense

importance for planning any surgical procedures in this region.
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