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SUMMARY: Accessory mental foramen (AMF) is a rare anatomical variation with particular importance in local anesthesia and
surgical procedures, especially the placement of dental implants. We report the cases of two adult patients, which déyeCefieere
Beam Computed tomography (CBCT) evaluation, which revealed the presence of three AMFs connected to the mandibular canal, one
case with one AMF on the right side unilaterally, and another case was bilateral. The mean diameter measured for the Z4Fs was 1
(£0.45) mm, and the mean distance from the mandibular foramen to the AMF wak.3)3r(m, with the AMF located in the premolar
area superiorly or distally to the MF. CBCT is an effective tool for tridimensional assessment of AMF. A CBCT should lbmitaine
to mandibular surgeries so that the presence of accessory mental foramen can be detected, and to avoid the occurresepsufrgt neur
disturbance or hemorrhage. The AMF is a rare, but considering relevant anatomic variation, this structure should be &&pt in min
dental practice.
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INTRODUCTION

The mental foramen is located on the anterolateral generally the most common choice for presurgical
aspect of the mandible, through which the mental nergganning, its limitations must be taken into consideration.
emerges, a somatic afferent sensory branch of the alveddFs are rarely observed with conventional radiography
inferior nerve. This nerve plays an important role inechniques, because the long axis of an AMF is generally
procedures in this area, such as administration of lodaks than 1.5 mm, and it is difficult to recognize this structure
anesthesia and surgical intervention. (Sismaret al).

In general, a human has a pair of mental foramina, a With the recent marked progress in imaging
single foramen on either side. However, when it is doublaoddities, nondestructive investigations should allow for
or multiple, and smaller than the mental foramen, thgrecise observations, and tridimensional techniques can be
additional foramen is termed accessory mental foramerry helpful for the detection of accessory foramina
(AMF) (Sismaret al, 2012). An AMF foramen is reported (Greenstein & Tarnow, 2006; Imadsal, 2012). Cone Beam
to be rare, with prevalence ranging from 1.4 to 10%omputed tomography (CBCT) can help to obtain in-depth
(Balcioglu & Kocaelli, 2009). Bidimensional radiographinformation on maxillofacial structures; particularly in the
examinations, such as intraoral and panoramic radiographsndible; it is clinically significant to accurately identify the
are limited and depend on the geometric projection of thecation of the mental foramen and AMFs (lgarashal,
structure (Mraiwaet al, 2003; Angelopoulost al, 2008), 2004). Naitohet al. (2009) and Katakamet al classified
and can underestimate the presence or extension of thisessory foramina according to their continuity with the
variation and are not entirely reliable for presurgical planningandibular canal. According to these reports, an AMF showing
(Katakamiet al, 2008). Although panoramic radiographya connection with the mandibular canal, and some authors
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found an AMF using preoperative CBCT (Igarash
et al), with few reported cases of bilateral AMF.

The evaluations of AMF are clinically
important in endodontic treatments and surgicd
procedures such as dental implant insertion, bo
grafting and mandibular anterior segmente
osteotomy (Sismaet al). The detection of AMFs
may reduce the rates of haemorrhage, pos s e
operative pain and paralysis risk in surgica |
procedures (Naitoht al).

cases with unilateral and bilateral AMFs seen o}
CBCT and discuss the relevance of this anatomick
variation.

CASE REPORTS

Two patients were referred to the
Department of Oral and Maxillofacial Radiology
in the Faculty of Dentistry at Universidad de LaFig. 1. The accessory mental foramen and canal on the female patient's right
Frontera for Cone-Beam Computed Tomograph§ide are seen in the CBCT coronal cross-section. Images show the mental
(CBCT) evaluation. First case was a 44-year-ol ramen and accessory mental foramen (arrows). An inferior image shows the

female referred to evaluate the mandibular Secoﬁl’@ree-dlmensmnal with the location of the accessory mental foramen.

right premolar root, and the second case was
60-year-old man referred to evaluate the mandibl
prior to possible insertion of dental implants. Theiis ‘.ﬁ
intended areas for the implants were the mandib
right and left premolars.

Reconstructed three-dimensional CBC
images revealed the presence of two openings
the cortical bone of the mandible in both cases.
reconstructed sagittal image showed thg
accessory openings leading to the bucca
mandibular canal. The images demonstrated t
presence of an obvious connection to th
mandibular canal, confirming that the opening
were an AMF.

A total of three AMFs were found on
CBCT images; one case was unilateral (femal
patient), with one AMF on the right side (Fig. 1),

and one case was bilateral (male patient) (Fig. zviig. 2. The accessory mental foramen on the male patient's right and left sides

fe seen in axial CBCT images, and show the mental foramen and accessory
mental foramen (arrows). Inferior images show the Three-dimensional

The mean diameter measured on CBCT fqreconstruction with the location of the accessory mental foramen in each side.
the AMFs was 1.23#0.45) mm, and mean

diameter of MF was 3.4:0.7) mm. The mean .
ratio between their diameters (AMF diameter/MHrom the MF to the AMF was 3.31.5) mm, with the AMF located

diameter) was 0.4. The mean vertical distancéght above or distally to the MF (Table I).
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Table |. Diameter of accessory mental foramina (AMF) and mental foramen (MF), AMF/MF diameter ratio
and distance, and description about AMF location related to MF and to the teeth observed on cone-beam
computed tomography (CBCT) images.

Casel Case2 Right Side Case?2 Left Side
MF diameter (mm) 2.8 4.2 3.2
AMF diameter (mm) 0.8 17 12
AMF/MF diameter ratio 0.29 04 0.38
AMF-MF distance (mm) 15 4.4 3.9
Locationrel ated to MF Right above Distaly Distaly
L ocationrel ated to teeth Between premolars Below 2nd premol ar Below 2nd premolar

DISCUSSION

Anatomical variations in the mandible, in the fornconsistent with the previous study that reported a mean
of accessory foramen located in the region surroundigigmeter of 0.8—-1.5 mm. The mean long axis of the AMF
the mental foramen and showing a connection with thignged from 0.8—1.7 mm, in accordance with previous CT-
mandibular canal is defined as AMF (Sisneral), can based studies (Sismahal), and the mean long axis was
cause complications in successful anesthesia and surgfeaind to be 1.23 (SD 0.45) mm. The ratio between
procedures if not properly identified (Kaufmetral, 2000; diameters of ipsilateral foramina (AMF/MF) was 0.4,
Imadaet al). The most accurate way to diagnose thghowing that AMF was significantly smaller than MF,
presence of AMF is by visual inspection during dissectidnence, discriminating between them was not difficult.
or by examination of dry mandibles (Singh & Srivastawrevious studies have reported AMF diameters equal to or
2010). However, this method is not applicable to patiegreater than half of the MF diameter in 37% of cases, with
management. This report demonstrates the presencghsf maximum AMF/MF ratio reaching 0.99, meaning that
AMF, their diameter, distance to the MF, and location iin Some cases, the AMF had virtually the same diameter
relation to the MF and to teeth on CBCT images. as the MF (Oliveira-Santest al, 2011). The mean diameter

of MF found on our study, was 2.34 mm, consistent with

AMFs have been reported to be detected bipe results of anatomical studies that found the mean
macroscopic investigations on dry skulls, investigatiordameter to range from 2.38-2.64 mm (Oguz & Bozkir,
with plane radiography (periapical and panorami2002), always greater than AMF.
radiography), and computed tomography. As far as we are
concerned, unbiased radiological interpretation of an AMF In the cases reported here, two AMF were located
is possible on CBCT images since the disadvantagesusider the second premolar. This finding is consistent with
low image quality, low magnification, and distortionarghe findings of previous study in which the highest
overcome. Some previous anatomic studies showed tpgrcentage (42.3%) of AMF were found under the second
occurrence of the AMF in 6.62—12.5% of cases (Hanihapgemolar (Balcioglu & Kocaelli). The position found in the
& Ishida, 2001). Imaging modalities that provide nompilateral case coincides with the most frequently reported,
invasive tridimensional data of sections of the human bodly the distal region of mental foramen (frequency of 41%),
have enhanced new studies on anatomic features awiile the upper position, found unilaterally, reached a
variations, contributing to safer presurgical planninffequency of 6%. Bilateral AMFs are rare and have been
(Suazoet al, 2011). On previous CT or CBCT, AMF described in 6-8% of the cases of presence of AMF,
presence ranged from 2% to 10.7% (Kataketral; Naitoh ~ corresponding to approximately 0.53% of total population
et al; Sismanet al). In our cases, AMF could not be(Katakamiet al; Oliveira-Santo®t al)
detected on panoramic view of CBCT (Imadaal).

The presence of AMF may be explained because it

Our data study (mean MF and AMF, AMF/MF ratio,seems that mandibular neurovascularization may show
vertical and horizontal position), comparing with cadaveribistoric variation comparing human Neolithic, Medieval and
and others CBCT examinations show similar results (Imad®-20th century mandible samples showing that
et al), without gender differences (Balcioglu & Kocaelli).neurovascularization is becoming more complex over time
The mean diameter of AMF in this study was 0.93 mnflLiang et al, 2009). In addition, during the embryonic
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development, the mental foramen is incomplete until the 12th If the AMF cannot be clearly identified on panoramic

gestational week, when the mental nerve separates iméaiographs, a CBCT should be utilized to determine the

several fasciculi at that site, suggesting that separationefistence, extent and location of the AMF (Fuakatal,

the mental nerve earlier than the formation of the menta011; Thakuet al, 2011), and it is the best tool in order to

foramen could be a reason for the AMF formation (Naitohvoid neurovascular complications during dental implant and

et al). bone graft placement, regional anesthesia, surgical correction

of jaw deformities and periapical surgery, and probability

In patients presenting accessory innervation due tf the existence of an accessory mental foramen should be

presence of AMF, anesthetic failure is expected to occur kept in mind in dentistry (Balcioglu & Kocaelli).

10-20% of cases if only the inferior alveolar nerve is blocked

(Boronat Lopez & Penarrocha Diago, 2006), and reports of

neurosensory disturbances during surgical procedure©NCLUSION

involving the mandible are not rare. Sensory dysfunction

due to nerve damage can occur if the inferior alveolar nerve,

mental nerve or its accessory branches are damaged The results of this report demonstrate that CBCT is a

(Greenstein & Tarnow). Therefore, an AMF and its potentialseful tool for the anatomic assessment of the MF region

variations may give way to important neurovasculaand particularly in the detection of AMF. It is essential to be

anatomic structures, and their detection is fundamental dware of the possibility of these anatomical variations already

safe and successful surgical procedures. when planning surgery and when viewing the pre-operative

radiological examination.

GARAY, |. & CANTIN, M. Foramenes mentales accesorios evaluados mediante tomografia computarizada Cone-Beam: Reporte de su
deteccion unilateral y bilateralnt. J. Morphol., 31(3)1104-1108, 2013.

RESUMEN: El foramen mental accesorio (FMA) es una variacion anatémica rara, con especial importancia en la anestesia local
y los procedimientos quirdrgicos, sobre todo la colocacion de implantes dentales. Presentamos los casos de dos pasidotes adulto
cuales fueron derivados para ser evaluados mediante Tomografia Computarizada Cone-Beam (TCCB), la cual revel6 la pessencia de t
FMA conectados al canal mandibular, un caso con FMA en el lado derecho unilateral y el otro caso bilateralmente. El diéomktro me
los FMAs fue 1,23%0,45) mm, y la distancia media desde el foramen mental a los FMAs fugl Brom, con el FMA situado en la
zona premolar, superior o distal al foramen mental. La TCCB es una herramienta eficaz para la evaluacion tridimension&stel FMA
examen debe ser obtenido antes de las cirugias mandibulares, de modo que la presencia del FMA pueda ser detectadoeyaige la ocu
de una alteracién neurosensorial o hemorragia pueda ser evitado. EI FMA es una inusual pero relevante variacion an&dieliea que s
tener en cuenta en la préactica clinica y quirdrgica.

PALABRAS CLAVE: Foramen mental accesorio; Variacion anatdmica; Foramen mental; Tomografia computarizada
Cone-Beam.
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