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ABSTRACT

Background: Mandibular foramen is leading to mandibular canal through which inferior alveolar nerve and
vessels will transmit and supply the teeth of lower jaw.Inferior alveolar nerve block is common anesthetic
procedure prior to dental surgeries on lower jaw. Failure in mandibular anesthesia or injury to neurovascular
bundle may be resulted by inaccurate localization of mandibular foramen. Hence this study is aimed to locate
the mandibular foramen and its distances from different bone landmarks on internal surface of ramus of dry
mandible of South Indian origin.

Objective: Study to determine the precise position of mandibular foramen in 100 dry mandibles, which is
essential for successful inferior alveolar nerve block prior to dental procedures.

Materials and Methods: This descriptive study was done on 100 dentulous South Indian origin adult dry human
mandibles of unknown sex and age. Distance of mandibular foramen from the mandibular notch, anterior border
of the ramus of mandible, posterior border of the ramus of the mandible(angle of mandible), posterior border of
the 3 molar socket and meeting point of base with posterior border of ramus were measured. Further observation
regarding the presence of accessory mandibular foramen was done. The observations were tabulated and
descriptive statistics was used analyze the data.

Result: In the present study, totally 100 mandibular foramina and 18 accessory foramina were observed in the
100 mandible. The mean distance of mandibular foramina to anterior border of ramus is 14.63+3.16 (R) mm and
15.31+3.11 mm(L), to posterior border is (R):12.34+3.10 mm and (L):13.51+3.92 mm, to mandibular notch is
(R):21.23+4.56 mm and (L):21.16+3.12 mm, to angle of mandible (R):22.14+3.18 mm and (L):22.1+4.12 mm, to
posterior border of 3" molar socket is (R):14.37+3.16 mm and (L):19.26+2.57 mm.

Conclusion: The present study on the precise location of mandibular foramen and on the incidence of accessory
mandibular foramen will help the dental surgeons for more successful anesthesia and to perform safer surgeries
on the ramus of mandible.
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INTRODUCTION

Mandibular foramen is an irregular foramen
located just above the center of the medial
surface of the ramus of the mandible. Mandibu-
lar foramen is leading to mandibular canal
through which inferior alveolar nerve and ves-
sels will transmit and supply the teeth of lower
jaw [1]. Inferior alveolar nerve block is a com-
mon anesthetic procedure prior to dental sur-
geries on lower jaw. The success of this
technique highly depends on the needle tip to
the MF at the time of anaesthetic injection [3].
Failure in Mandibular anesthesia and injury to
neurovascular bundle may be resulted by
inaccurate localization of mandibular foramen
or by marked variability in their location [2-4].
Usually by palpation of lingual [5] or by using
radiographs [6,7] the localization of foramen is
done. Hence this study is aimed to locate the
mandibular foramen and its distances from
different bone landmarks on internal surface of
ramus of dry mandible. As the dry mandibles
were obtained from Malabar medical college
Calicut, the study gives the position of mandibu-
lar foramen in the local population.

MATERIALS AND METHODS

This descriptive study was performed with the
approbation by the Institutional Ethical Commit-
tee of Malabar Medical College and Research
Centre, Calicut (MMCRC/IEC/2013/ dated
04.11.2013). A total of 100 dentulous adult dry
human mandibles of unknown sex and age were
collected and studied in Department of Anatomy,
Malabar Medical College and Research, Calicut.

Mandibles with sockets for third molar teeth,
those regular in shape, and devoid of deformi-
ties were selected. The damaged bones and
those having pathological abnormalities were
excluded. The mandibles were observed for the
presence, prevalence rate and laterality of
mandibular foramen. Magnifying lens, metallic
probe, Vernier calipers of 1/20 mm accuracy were
used for taking measurements. Irrespective of
shape of lingula, the center of mandibular fora-
men was taken as reference point. The
position of the center of mandibular foramen
was measured from various landmarks like,

1. Mandibular notch
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2. Anterior border of the ramus of mandible
3. Posterior border of the ramus of the mandible
4. Posterior border of the 39 molar socket.

5. Meeting point of base with posterior border
of ramus (Angle of mandible).

Further observation was done for the presence
of accessory mandibular foramen. The distances
from the mandibular foramen to various bone
landmarks were recorded as an average of three
independent measurements. The mean and
standard deviation were calculated separately
for right and left sides and tabulated [8].

RESULTS

A total of 100 dentulous adult dry human man-
dibles were studied for the position of mandibu-
lar foramen. The minimum, maximum, average
and standard deviation values of the various
parameters which were studied on either side
of the mandible are shown in Table 2.

The mean distance of mandibular foramen from,

1. Mandibular notch is 21.23mm on right side
and 21.16 mm on left side

2. Anterior border of the ramus of mandible is
14.63 mm on right side and 15.31 mm on left
side

3. Posterior border of the ramus of the mandible
is 12.34 mm on right side and 13.51 mm on left
side

4. Posterior border of the 3 molar socket is
22.14 mmon right side and 19.26mm on left side

5. Angle of mandible is 22.14 mm on right side
and 22.10 mm on left side
Accessory mandibular foramina was observed

in the 15 mandible.

Fig. 1: Showing the morphological features of the
mandible.
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Fig. 2: Showing the mandibular and accessory
mandibular foramen.
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Table 1: General findings of present study on mandibular
foramen.

SINo| Findings | Description | Numbers | Percent | Total
Sample size Right 100 100% 100
! (n=100 Bones
mandible Left 100 100%
Incidence of Right 100 100%
. 100
2 | mandibular Foramina
foramen. Left 100 100%
Incidence Oneperbone| 18 - 18
3 accessory Formina
foramen | Two per bone 0

Table 2: Position of mandibular foramen from different
bone landmarks.

Position of ) Mean | Standard | Max-Min
SI.No . Side .-
mandibular foramen (mm) | deviation (mm)
Anterior borderto | Right | 1463 | 316 | 124215
1 .
Mandibular foramen Left 1531 311 10.6-204
Posterior border to Right 1234 31 16148
2 Mandibular foramen
Left 1351 3.92 6.8-18.2
5 |Mandioular notch to Right | 2123 | 436 | 184251
Mandibular foramen Left 2116 312 13.6-26.4
Angle of mandible | Right | 22.14 3.18 143-28.8
4 to Mandibular
foramen Left 22.1 412 135-27.4
POSted”Or borderof | pight | 1437 | 316 | 107-303
5 the 3" molar socket
toMandbular { et | 1026 | 257 | 101227.28
foramen
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Table 3: The comparisons of results of different studies
on mandibular foramen.

Position of ‘ ' ‘
mancibulr Side Prajnaparamitasa | Varshasheno] C.Lavanyavar [Padmavat]hi G Present sty
mantaetal[9] | yetal[10] | maetal[L1] | etal[12]
foramen
Anteriorborderto]  pight | 15724292 161 165 | 16828 | 1463316
mandibular
foramen Left 16.23:2.88 163 16.94 169125 15311311
Posteriorbordertof  pight | 13.29¢1.74 17 1335 107820 | 12348310
mandibular
foramen Left 12.73:2.04 113 1346 121124 13511392
Mandibularnoteh | pight | 2270:300 | 236 B | 2080 | 223456
to mandibular
foramen Left 22129 236 44 223134 21.16:3.12
Angle of mandble | gy | 91 541292 264 | nuBS
tomandibular
foramen Left 21.13:343 22429 214412
Posterior border of|
4 Right . . 156 14374316
3" molar socket to
mandibular et "7 R
foramen - ’ ’ : 926225
DISCUSSION

The location of mandibular foramen is clinically
crucial in achieving inferior alveolar block.
Failure of locate neurovascular bundle will
result due to inaccurate localization of mandibu-
lar foramen. In the present study, the location
of the mandibular foramen and its distances
from different bony landmarks on mandibles of
South Indian origin was done. This study was
compared with the studies done in other parts
of India and also one study from Pakistan to
know any geographical difference.

According to Pragna Paramitha et al [9] study
on 60 mandibles from North part of India, the
mandibular foramen was located 15.75+2.92 mm
(R) and 16.23+2.88mm(L) from the anterior
border, 13.29+1.74mm (R) and 12.73+2.04mm
(L) from the posterior border. It was positioned
22.7£3.0mm (R) and 22.27+2.62mm (L) from
mandibular notch. The distance of mandibular
foramen from the angle of mandible was
21.54+2.92mm (R) and 21.13+3.43mm (L).

Karan Shah et al [10] studied on 100 human man-
dibles from Ahmadabad and found the
average distance of mandibular foramen was
23-25mm from mandibular notch, 16-18mm from
anterior border, 12-13mm from posterior border
and 27-30mm from the angle of mandible.

A study done on mandibles from South Indian
population by C. Lavanya Varma et al [11], the
following observations were made. The average
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PadmavathiG et al [12] studied on mandibles
from South Indian population found that the
distance of mandibular foramen from various
landmarks are 16.9+2.5mm (R), 16.8+2.8mm (L)
fromanterior border; 12.1+2.4mm (R), 11.7£2.0
(L) from posterior border; 22.3+3.4mm (R),
22.0£3.0 (L) from mandibular notch; 22.2+2.9mm
(R), 22.6£3.4 (L) from the angle of mandible.

Another study from Pakistan by AsmoSaher
Ansari et al [13] on 152 panaramic radiograph
of mandibles, it was found that mean distance
from mandibular foramen to anterior border was
17.69+0.61mm on right side, 17.65+0.63mm on
left side in females and was 17.55+0.68mm on
right side, 17.56£0.81mm on left side in males.
From posterior border it was 12.03+1.02mm on
right side, 11.84+0.70mm on left side in females
and was 12.66+1.23mm on right side,
12.52+1.84mm on left side in males. From man-
dibular notch the distance was 20.51+0.92mm
on right side, 21.03£0.90mm on left side in fe-
males and was 20.45+£1.02mm on right side,
21.28+0.85mm on left side in males.

The values recorded in the present study on 100
mandibles on South Indian population maintains
bilateral symmetry which is in parallel to other
studies. The geographical difference in the
position of MF was ruled out in this assessment
by considering studies from South and North
Indian population with the present study.
Further it was assessed with study from
Pakisthan population [9-13].

Single accessory mandibular foramina was
observed in 18% of the cases. The reported cases
of accessory mandibular foramina is less. Other
South Indian study reported 16.5% of the cases.
The presence of accessory mandibular foramen
could be associated with additional branches of
inferior alveolar nerve. Branch arising from in-
ferior alveolar nerve proximal to the mandibu-
lar foramen or in the infratemporal fossa will
transmit through this foramen to supply the 3rd
molar teeth [14-17]. Hence it will escape local
anesthesia and result with inadequate or failure
toachieve nerve block. Also accessory mandibular fo-
ramina may provide aroute for the spread of infections
and tumor following radiotherapy.

CONCLUSION
Precise localization of mandibular foramen is
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clinically very important to achieve effective
inferior alveolar nerve block, prior to dental
surgeries in the lower jaw like osteotomy,
orthognathic reconstruction surgeries of the
mandible and dental implant procedures[18]
and to avoid injury to the neurovascular contents
passing through it. Accessory mandibular
foramina will serve as a route for spread of
infection and tumor cells [19].The present study
concludes that the pinpoint knowledge on the
position of mandibular foramen with its
normality and laterality is important for
planning and conducting dental surgeries, which
will help for effective management, better
result and prognosis.
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