IOSR Journal of Dental and Medical Sciences (IOSR-JDMS)
e-1SSN: 2279-0853, p-ISSN: 2279-0861.Volume 16, Issue 12 Ver. VII (Dec. 2017), PP 39-45
www.iosrjournals.org

A Morphometric Study of the Mandibular Foramen in Dry Adult
Human Mandibles - A Study in RIMS, Imphal.

Rajkumari K*,Nongthombam SS? Chongtham RS®,Huidrom SD*,

Tharani P°,Sanjenbam SD°.

'post Graduate Trainee, 2Professor, *Professor&HOD, “Post Graduate Trainee,
°Post Graduate Trainee, ®Senior Resident.
Department of Anatomy, Regional Institute of Medical Sciences, Imphal, Manipur, India.
Corresponding Author: Rajkumari K

Abstract:

Background/ Introduction: The mandibular foramen is present on the medial surface of the mandibular ramus.
It leads into the mandibular canal which contains the inferior alveolar neurovascular bundle. It is an important
landmark for inferior alveolar local anaesthetic block injection prior to dental surgeries on lower jaw.
Inaccurate localization of mandibular foramen may lead to failure and injury to the inferior alveolar
neurovascular bundle. Therefore, this study is aimed to determine the precise position of the mandibular
foramen from various anatomical landmarks.

Methods and Materials: 50 dry adult mandibles of unknown sex and age were obtained from Department of
Anatomy, Regional Institute of Medical Sciences, Imphal, Manipur. Distances from mandibular foramen to 1)
Anterior border of ramus 2) Posterior border of ramus 3)Mandibular notch 4)Gonial angle and 5)Mandibular
base were measured using a digital vernier calliper to determine the position of the mandibular foramen. Data
obtained was statistically analysed.

Results: A total of 100 mandibular foramina and 13 accessory mandibular foraminas were observed .The mean
distance of Mandibular foramen to 1) Anterior border of the ramus is 16.9+1.92 mm (Left side) and 16.77+1.92
mm (Right side) 2) Posterior border of the ramus is 11.21+1.40 mm (Left side) and 11.05+1.24 mm (Right side)
3) Mandibular notch is 23.15£3.65 mm (Left side) and 22.93+3.88 mm (Right side) 4) Gonial angle is
21.8+3.09 mm (Left side) and 21.02+3.43 mm (Right side) 5) Mandibular base is 23.64+£3.29 mm (Left side)
and 22.96+3.21 mm (Right side).

Conclusion: Precise position of the mandibular foramen for successful inferior alveolar neurovascular block is
essential for performing various dental surgeries.

Keywords: Mandibular foramen, Inferior alveolar nerve, local anaesthesia, neurovascular block, dental
surgeries.
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I.  Introduction

The mandibular foramen is an irregular foramen present on the medial surface of the mandibular ramus
and is sited midway between the anterior and posterior borders of the ramus about level with the occlusal
surfaces of the teeth. Mandibular foramen leads into the mandibular canal through which inferior alveolar nerve
and vessels traverses and comes out through the mental foramen as mental vessels and nerve.[1] The inferior
alveolar nerve innervates the lower jaw, teeth, periodontal tissues and buccal soft tissues of the premolars and
anterior teeth, the skin of the chin and the mucosa of the lower lip.[2] The inferior alveolar nerve block is the
most commonly used technique in dentistry and involves the insertion of a needle near the mandibular foramen
in order to deposit a solution of local anaesthetic near to the nerve before it enters the foramen. The failure rate
of inferior alveolar nerve block has been reported to be 20-25%.[3]

The most frequent technique failure in anaesthesia of the inferior alveolar nerve lies in the
inappropriate setting of the needle, due to the inaccurate location of mandibular foramen [4] and presence of
accessory mandibular foramina’s which indicates the presence of additional branches of inferior alveolar nerves
or vessels which is responsible for failure of inferior alveolar nerve block.[5] Furthermore, description of the
location of mandibular foramen are described by various author and reveals the importance of mandibular
foramen in inferior alveolar nerve block, dentoalveolar surgery like osteotomy, orthonagthic reconstructive
surgeries of the mandible, dental implant procedures and anthropometric assessment.[5,6,7,8] Therefore, the
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present study has been conducted to investigate the exact location of mandibular foramen and its distances from
various bony landmarks on the internal surface of dry mandibular ramus.

I1. Materials And Method
The study was carried out in the Department of Anatomy, Regional Institute of Medical Sciences,

Imphal, Manipur. A total number of 50 dry adult human mandibles consisting of 100 mandibular foramina (50
right and 50 left) of unknown sex and age were collected and studied. Mandibles which are damaged and with
abnormalities were excluded from the study. A Digital Vernier Calliper of 0.001lmm accuracy was used for
taking the measurements. The position of the mandibular foramen was measured from various landmarks as
shown in Fig 1.
(Observations were noted using the following legends: MF- Mandibular Foramen; AB — Anterior border of the
mandibular ramus; PB — Posterior border of the mandibular ramus; MN — Mandibular Notch of the mandibular
ramus; AG — Angle of the mandible; MB — Mandibular Base.)
1. AB — MF - A distance from the centre of the anterior limit of the MF to the nearest point on AB of

mandibular ramus.
2. PB - MF - A distance from the centre of the posterior margin of MF to the nearest point on the PB of

mandibular ramus.
3. MN — MF - A distance from the lowest point of mandibular notch to the inferior limit of the MF.
4. AG — MF - A distance from the inferior limit of the MF to the angle of the mandible.
5. MB-MF - A distance from the inferior limit of MF to the mandibular base.

Further observations was done for the presence of accessory mandibular foramen. The measurement were taken
by two indivisuals independently and the mean was taken to remove observer’s bias. Measurements were
recorded to the nearest millimetre. The mean and SD were calculated separately for right and left sides and
tabulated.

Figure 1. Showing various measurements from different landmarks on the mandible.

Figure 2. Showing distance from Mandibular foramen to Anterior border. (MF-AB)
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Figure 4. Showing Distance from Mandibular foramen to Mandibular Notch. (MF- MN)

- A A

Figure 5. Showing distance from Mandibular foramen to angle of mandible.(MF - AG)
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Figure 6. Showing distance from Mandibular Foramen to Mandibular Base. (MF - MB)

I11. Results

A total of 100 mandibular foramina (50 right and 50 left) were studied for the position of mandibular
foramen from various landmarks. The mean, standard deviation values and P values of various parameters
studied are shown in Table 1.The mean distance of Mandibular foramen to Anterior border of mandibular
ramus is 16.9£1.92 mm (Left side), 16.77+1.92 mm (Right side), from the Posterior border of the mandibular
ramus is 11.21+1.40 mm (Left side), 11.05+1.24 mm (Right side), from the Mandibular notch of the mandibular
ramus is 23.15+3.65 mm (Left side), 22.93+3.88 mm (Right side); from the Gonial angle is 21.8+3.09 mm (Left
side), 21.02+3.43 mm (Right side); from the Mandibular base is 23.64+3.29 mm (Left side), 22.96+3.21 mm
(Right side) respectively.
The study also found that the mandibular foramen is mostly located at the level or below the level of the
occlusal plane.

Accessory mandibular foramina (AMF) were present in 13 (26 %) of mandibles. Out of these, in 9(18
%) of mandibles, AMF were found to be observed bilaterally and in 5(10%) of mandibles, AMF were observed
to be unilateral.

Table 1. Measurement Of The Mandibular Foramen (MF) From Various Parameters From The
Medial Surface Of The Mandibular Ramus.

Parameters Side Mean(mm) +Sd(mm) P-Value
Right 16.77 1.92

Ab - Mf Left 16.90 1.92 0.49 Ns
Right 11.05 1.24

Pb — Mf Left 11.21 1.40 0.30 Ns
Right 22.93 3.88

Mn - Mf Left 23.15 3.65 0.53 Ns
Right 21.02 3.43

Ag - Mf Left 21.80 3.09 0.69 Ns
Right 24.96 3.21

Mb - Mf Left 24.64 3.29 0.28 Ns

(Following legends have been used where MF- Mandibular Foramen, AB — Anterior border of the mandibular
ramus, PB — Posterior border of the mandibular ramus, MN — Mandibular Notch of the mandibular ramus , AG
— Angle of the mandible, MB — Mandibular Base.)

V. Discussion
The location of the mandibular foramen is essential for achieving inferior alveolar block, dentoalveolar
surgery like osteotomy, orthonagthic reconstructive surgeries of the mandible, dental implant procedures and
anthropometric assessment.[5,6,7,8,9,10]
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In the present study, the position of the mandibular foramen were located by measuring the distances of
the Mandibular foramen from various parameters from the mandibular ramus and the findings of this study may
be utilized by the dental surgeons in assessing the position of the MF in the local population while using the
inferior alveolar block for local anesthesia. This study was compared with other studies done by various authors
in India and also study done in other countries to know any geographical difference as shown in Table 2.

PadmavathiG et al[8] 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) from anterior 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. This finding was consistent with the findings of the
present study.

According to Shenoy V et al[11], in a study on mandibles of Indian population found that the distance
of mandibular foramen from various landmarks are 16.14+2.0mm (R), 16.34+1.8mm (L) from anterior border;
11.68+2.1mm (R), 11.30+1.9mm (L) from posterior border; 23.58+3.1mm (R), 23.56+3.1mm (L) from
mandibular notch.

According to Oguz O, Bozkir MG[12], in a study of human mandibles of Turkish population found the
distance of the mandibular foramen to the anterior border of ramus were 16.9 mm on the right and 16.78 mm on
the left. The distance to the posterior side of the ramus was 14.09 mm on the right, and 14.37 mm on the left.
The distance of the lowest point of mandibular notch to the foramen was 22.37 mm on the right and 22.17 mm
on the left. The distance from the mandibular foramen to the inferior border of the ramus in the mid position of
the ramus was 30.97 mm on the right and 29.75 mm on the left.

Ennes J.P et al[13], studied in Brazilian human mandibles and found the distance of the mandibular
foramen to the anterior border of the ramus were 14.6 mm on the right and left. The distance to the posterior
border of the ramus was 12.1 mm on the right, and 12.3 mm on the left. The distance of the lowest point of
mandibular notch to the foramen was 24.3 mm on the right and 24.4 mm on the left. The distance from the
mandibular foramen to the inferior border of the ramus was 22.3 mm on the right and on the left.

According to Md Mesbhahul Haque et al[14], a study in mandibles of Bangladesh population, found that
the distance of mandibular foramen from various landmarks are 16.34+1.9mm (R), 16.27£1.9mm (L) from
anterior border; 14.1+2.3mm (R), 14.04+2.3mm (L) from posterior border; 22.29+3.4mm (R), 22.18+3.3mm(L)
from mandibular notch.

According to Kilarkaje et al[15], a study in mandibles of Kuwait population, found that the distance of
mandibular foramen from various landmarks are 18.5+1.9mm (R), 18.5+2.6mm (L) from anterior border;
21.6£3.1mm (R), 21.6£3.4mm(L) from mandibular notch; 25.1+4.2mm (R), 24.7+4.4mm (L) from gonial angle.

According to Thangavelu K et al[7], the mandibular foramen was always located at the level of the
occlusal plane or below the occlusal plane which is similar to the findings of this present study, however,
according to Nicholson ML19, the mandibular foramen was predominantly located at the center of the
mandibular ramus. Thangavelu K et al[7] also stated that in the IANB (inferior alveolar nerve block) technique,
insertion of needle 10mm above the occlusal plane (posterior to anterior border in the medial side of ramus) and
deposition of anaesthetic solution at a distance of 19mm from the anterior border should anaesthesize the
inferior alveolar nerve. Therefore, when a patient opens the mouth, the inferior alveolar nerve moves a few mms
posteriorly, therefore, 23 mm (19mm plus 4mm) distance of needle insertion inside the tissues from the anterior
border of ramus would take the needle tip nearer to the alveolar nerve.

According to the results of this present study, it was concluded that the right and left mandibular rami
presented symmetry in the location of the mandibular foramen which is similar to the findings of Padmavathi et
al[8] and Ennes JP et al[13] , however, according to Nicholson ML[16] and Hetson et al[17], there is variability
of the mandibular foramen of the two mandibular rami in the same person. Significant differences in the
location of Mandibular foramen has been reported in different ethnic groups, which could be due to differences
in the age, sex, population and methodologies used in the studies conducted by various authors.[8,18] Therefore,
the variability of the position of the mandibular foramen makes it difficult to anaesthesize the inferior alveolar
nerve.[19]

The presence of accessory mandibular foramen could be associated with additional branches of inferior
alveolar nerve which may a cause for the failure of inferior alveolar nerve block. Branch arising from inferior
alveolar nerve proximal to the mandibular foramen or in the infratemporal fossa will transmit through this
foramen to supply the 3rd molar teeth. Hence it will escape local anesthesia and result with inadequate or failure
to achieve nerve block. Also accessory mandibular foramina may provide a route for the spread of infections
and tumor following radiotherapy.[19] Our present study is mainly concentrated on identifying the specific
location of the mandibular foramen by measuring the mean distances of the mandibular foramen from various
bony landmarks on the mandible. It was found that the location of the mandibular foramen maintains bilateral
symmetry of both sides of the ramus.
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Parameter | Side | Padmavati | Oguzet Ennes)P, | MdMesbahal | ShenoyVetal | Prajua Kilarkajeet | Present
G etal[5) al[11] Medeiros Hague [11] Paramita al[15] study
(South (Turkish) | pm[13] etal[14] Indian etal[18] (Karwait)
Indian) (Brazil) Bangladesh population Indian Indian
population population
AR-MF R 16,5218 16.9 14.6:19 16.34219 16142210 15.72:229 183219 16.7+19
L 16.9+15 16.78 14 632 16.27=19 16.34=1 8 16.23=2) 18320 16919
PB-MF i 12.1+14 14 09 12.1+2 3 1414=23 11.68+21 13.25=17 - 112414
L 12.1224 1437 123123 1404223 11.30:19 12.73220 . 11.2+14
MN-MF R 1237 243433 1229434 1338431 11.643.1 11943 %
L 1217 14436 1218433 13.36:11 13.153 6
AG-MF i - - 11053 4
L 111534
ME-MF i 149432
223248
L 14838 - 77451 - - - 146232

Table 2. Showing the comparison of the findings of different authors with the present study.

V. Conclusion

In the present study, the mean distance of Mandibular foramen to :- 1) Anterior border of ramus is
16.9£1.92mm (Left side), 16.77+1.92mm(Right side), 2) Posterior border of ramus is 11.21+1.40mm (Left
side), 11.05+1.24mm(Right side), 3) Mandibular notch is 23.15+3.65mm (Left side), 22.93+3.88mm (Right
side), 4) Gonial angle is 21.80£3.09mm (Left side), 21.02+3.43mm (Right side),5) Mandibular base is
23.64+3.29mm (Left side), 22.96+3.21mm (Right side). The position of mandibular foramen was mostly found
at the level of the occlusal plane or below the level of the occlusal plane. Also, the position of the mandibular
foramen was at same distance from each anatomical landmark on both sides demonstrating bilateral symmetry.
The present study also observed the presence of Accessory Mandibular Foramina (AMF) in 13 (26%)
mandibles.

Owing to variability in the position of MF, it is essential to have a thorough knowledge of the precise
location of MF to determine the accurate site of local anaesthesia prior to dental surgeries on lower
jaw.Therefore, in inferior alveolar nerve block technique, insertion of needle about 10mm above the level of
occlusal plane [7] and deposition of anaesthetic solution at a distance of 20.77mm on the right ramus (mean
16.77 mm + 4 mm for posterior movement of inferior alveolar nerve in open position of mandible) and 20.90
mm on the left ramus (mean 16.90 mm + 4 mm for posterior movement of inferior alveolar nerve in open
position of mandible ) from the anterior border of the mandibular ramus would anaesthesize the inferior alveolar
nerve. The dental surgeons can utilize this information during the local anesthesia involving the inferior alveolar
nerve (IAN) for different procedures such as dental extraction, placement of mandibular implants, and other
therapeutic procedures involving mandibles. Also awareness of the presence of accessory mandibular foramen is
important as it may lead to the failure of inferior alveolar nerve block and may serve as an alternate route for
spread of tumor cells.[7,8,9,10]

Therefore, the present study concludes that the precise position of MF is essential to dental surgeons,
oro- maxillofacial surgeons for performing successful dental surgeries (IAN block, reconstuctive surgeries etc)
and also helps prevent damage to the neurovascular bundles.
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