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Analysis of the mandibular foramen position and its implications to the 
inferior alveolar nerve block
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ABSTRACT
The aim of this study was analyze the positioning of the man-

dibular foramen in men and women, relating it to the inferior al-
veolar nerve block. Were analyzed CBCT scans of the mandible 
of 25 women and 25 men, aged between 20 and 40 years, with 
toothed jaws, presence of the second molar erupted and in occlu-
sion. To determine the position of the mandibular foramen, three 
measurements were taken in millimeters, Point A - distance from 
the foramen to the anterior border of the mandible; Point B - dis-
tance between the foramen to the base of the mandible and Point 

C - distance between the foramen and the mandibular notch. The 
mean measure point A was 11.8 mm and when compared the 
points A, B and C between the right and left sides, there was no 
significant difference, however men and women have significant 
differences were detected for point B and point C. Conclude that 
in men and women, can use needles with at least 21mm in length 
with the insertion in the level of occlusal plane for blocking the 
inferior alveolar nerve, enhancing the success of this procedure.

KEYWORDS: Mandible; Cone-Bean computed tomography; 
Nerve block; Mandibular nerve.

INTRODUCTION
The knowledge of the topography of the nervous structures 

of the head and neck, especially the branches of the trigeminal 
nerve is of extreme importance to the execution of local anesthe-
tic techniques in dentistry.

The foramen through which penetrates the inferior alveolar 
nerve is located on the medial aspect of the mandibular ramus, a 
few millimeters above the occlusal plane of the molars, and ap-
proximatelly at the midpoint of the mandibular ramus, closer to 
the coronoid notch. However, the location of the foramen is not 
the same in all subjects, presenting some anatomical variations1. 
To obtain the inferior alveolar nerve block is necessary a rapid 
distribution of local anesthetic solution from the infratemporal 
fossa to the mandibular foramen, and the needle positioned far 
from the mandibular foramen, prevents the local anesthetic to 
reach the inferior alveolar nerve. Some authors report that diffi-
culty in obtaining anesthesia of the inferior alveolar nerve usu-
ally is reason of failing to observe the position of the foramen2,3. 
Textbooks of local anesthesia in dentistry have suggested the 
use of long needle for the execution of anesthetic technique for 
the inferior alveolar nerve block3. However, the Nery de Lima & 
Céspedes1 in their study analysing dry mandibles, observed the 
possibility of use of short needles (25mm) for the inferior alveo-
lar nerve block due to the position of the mandibular foramen.

Thus, the objective of this study was to analyze the position 
of the mandibular foramen in men and women by Cone-Bean 
Computed Tomography (CBCT) and to relate the information 

to the anesthesia technique of the inferior alveolar nerve block.

METHODOLOGY
We analyzed 50 CBCT scans of the mandible, including 25 

women and 25 men ranging from 20 to 40 years, presenting non-
edentulous jaws with the presence of the second molar erupted 
and in occlusion, from a database of a Dental Radiography Cen-
ter. Thus, patients were not unnecessarily exposed to radiation 
and their identities remained confidential. CBCT imaging of 
patients who had missing teeth or a pathologic lesion causing 
asymmetry and deviation of the mandible were excluded from 
the study.

To obtain CBCT images a CBCT scanner model classic i-CAT 
(Imaging Science Int’l, Hatfield, Pa, USA) was used, which car-
ried out the procedure with 120kV, 8mA and an exposure time 
of 20s, a voxel size of 0.3mm and the panoramic thickness was 
20.1mm. 

 After proper positioning, the device was activated so that the 
detector tube system perform a 360° turn around the patient’s 
head, scanning the structures in slices of 0.25 mm module with 
a high resolution and accuracy, without magnification or dis-
tortion. The 3D volumetric images of the maxilla and mandible 
were reformatted and displayed using the iCAT software de-
veloped by the manufacturer of the equipment. With the same 
processing software measurements of the images were taken to 
the study.

Initially, for determining the position of the mandibular fora-
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men two lines were drawn, one horizontal, parallel to the oc-
clusal surface of the lower teeth and another vertical passing 
through the foramen of both jaws. From these lines, the follow-
ing measures were taken in millimeters: Point A - distance be-
tween the lateral border of the mandibular foramen to the exter-
nal cortex of the anterior border of the mandible branch; Point B 
- distance between the bottom edge of the mandibular foramen 
to the outer cortical base jaw and Point C - distance between the 
upper edge of the mandibular foramen until the lowest point of 
the notch of the jaw, as shown in Figure 1.

Statistical analysis was performed using the software Graph-
Pad Prism 5.00 (GraphPad Software, San Diego, Ca, USA). De-
scriptive statistics were determined for each variable. Compari-
sons were made for each variable left and right sides, using the 
Student t test. The level of statistical significance for the study 
was 5%.

RESULTS
The mean and standard deviation of the points A, B and C 

are shown in Table 1. By comparing the points A, B and C be-
tween the right and left sides, no significant diferences were de-
tected, as shown in Table 2.

Among men and women only significant difference was de-
tected for Point B and Point C, as shown in Table 3.

DISCUSSION
To obtain the inferior alveolar nerve block is necessary a ra-

pid distribution of the anesthetic solution from infratemporal 
fossa to the mandibular foramen, so the needle should be po-
sitioned next to it, allowing the anesthetic to reach the inferior 
alveolar nerve4.

The success rate of the inferior alveolar nerve block is smal-
ler than most of the maxillary nerve blocks due to factors such 
as the depth of needle penetration into the soft tissues, acces-
sory innervation5 and anatomical variation of the position of 
the mandibular foramen4, therefore the correct positioning of 
the needle is crucial, thus avoiding the anesthetic to be depo-
sited far below or beyond the target area. The deposition of the 
anesthetic solution into the posterior region of the mandibular 
ramus can reach part of the parotid gland and the facial nerve, 
causing paralysis and great discomfort to the patient. 

The clinical importance in knowing the position of the man-
dibular foramen, has been emphasized since 1984 by Bennet6, 
which advocated a bi-digital measurement of the thickness of 

the mandibular ramus, because they considered that the fora-
men would be positioned in the middle of it in a anteroposterior 
direction. However, in 2006, Strini et al.7, analyzing dry mandi-
bles, found that the mandibular foramen presents itself in the 
intermediate third of the mandibular ramus in height and pos-
terior in a anteroposterior direction.

In the present study, the mandible was not divided in thirds, 
instead a measurement in the anteroposterior direction was 
taken, with reference to its anterior border (point A), which is 
the anatomical structure used as a reference for needle insertion 
during the inferior alveolar nerve block8. The results showed an 
overall average, in men and women, of 11.81 mm to Point A. It 

Table 1 - Mean values in millimeters and standard deviation at Points A, B e C.

Point

A B C 

n 50 50 50

Mean 11.81 21.45 15.,03

Standard 
deviation

2.54 3.90 2.97

Table 2 - Mean in millimeters, standard deviation, lower values, maximum and P 
values of points on the right and left sides

Measure-
ments Side Mean SD Minimum Maximum P

value

A
R 11.36 2.376 7.50 17.11

0.081
L 12.26 2.728 6.10 19.20

B
R 21.68 4.103 15.00 34.21

0.562
L 21.22 3.716 14.40 32.10

C
R 14.76 2.756 9.60 23.41

0.367
L 15.30 3.193 9.30 22.50

No statistical difference was observerd betwen the groups (p>0,05).
SD: standard deviation

Figure 1 - CBCT scan panoramic view, showing points A, B and C.

Table 3 - Mean values in millimeters and standard deviation at Points A, B e C 
accoding to gender.

Point A Point  B Point C

n Mean SD Mean SD Mean SD

Women 50 11.58 2.489 20.11 2.551 13.94 2.453

Men 50 12.04 2.683 22.79* 4.537 16.12* 3.080

 P 
Value

0.374 0.004 0,0002

*Statistical difference (p<0,05).
SD: standard deviation
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was also observed that there was no significant difference when 
compared between genders and between the right and left sides. 
This average value, together with the approximatelly 7 mm soft 
tissue1, may give a value of 18.8 mm for the distance between 
the puncture site and the mandibular foramen. As needles may 
present lengths ranging from 21 to 25mm depending on the 
manufacturer, you could successfully use them to perform this 
technique with a lower risk for the parotid gland and reducing 
patient discomfort as well. Similar results were found by Nery 
de Lima & Céspede1, in their study using dry skulls.

Some authors found higher values   for the point A, as is the 
case in Lima et al.9, which measured the distance between the an-
terior border of the ramus to the lingula, finding a mean value of 
19.48 mm. Smaller values   were described by Prado et al.10, who 
found average distances of approximatelly 18 mm between the 
center of the mandibular foramen and the anterior border of the 
ramus in dentaded jaws and Chrcanovic et al.11, who found in 
their measurements, a distance of 17.5 mm between the anterior 
border of the ramus and the anterior wall of the mandibular fora-
men. This difference between the results of previous studies may 
be related to anatomical structures used by them as a reference 
for the measurements. In the present study we used the anterior 
border of the mandibular foramen and the anterior border of the 
mandibular ramus, on the same level of the occlusal plane line 
of the posterior rmandibular teeth, because drawing this line, it 
was noted that the mandibular foramen was always on the same 
height. This line is the same used as a clinical reference, refut-
ing the findinds from Kang et al.12. Another feature of the present 
study was the use of CBCT scan examination of patients and not 
the use of photographic images of skulls, as in studies of Ennes e 
Medeiros8 and Lima et al.9 or directly on dry skulls as Mendoza et 
al.13, Strini et al.7 and Nery de Lima e Céspedes1.

The presence of the mandibular foramen in the middle third 
of the ascending ramus, at the level of the occlusal line of the 
posterior teeth, was confirmed by the values   found for the poin-
ts B and C and also by a line parallel to the occlusal plane before 
initiating measures. This result is also consistent with literature 
reports7,8.

When comparing the points A, B and C between right and 
left sides, although there was little difference, no statistical dif-
ference was observed (Table 2), demonstrating symmetry be-
tween the sides. A similar result was also observed in the study 
by Valente et al.14, in skulls. Only points B and C exhibited sig-
nificant differences between men and women. Kane et al.15 and 
Lo et al.16 also found significant differences between the position 
of the mandibular foramen in relation to gender. In adults it can 
be said that the differences observed in the skull, refer to the 
female muscle frailty. This condition determines a smaller de-
velopment of the mandibular ramus, which affects the position 
of the mandibular foramen10.

CONCLUSION
According to the results obtained and literature review on 

the subject, it is concluded that in men and women, despite of 
the difference in positioning of the foramen of the mandible, ne-
edles 21mm to 25mm long can be used with minimum trauma 
during its insertion, which should accomplished be at the level 
of the occlusal plane in the retromolar area for inferior alveolar 

nerve block and thereby minimizing the risk of violating adja-
cent anatomical structures favoring the success of the technique.
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RESUMO
O objetivo do presente estudo foi analisar o posicionamento 

do forame da mandíbula em homens e mulheres, relacionando-
-o ao bloqueio do nervo alveolar inferior. Foram analisados exa-
mes tomográficos da mandíbula de 25 mulheres e 25 homens 
com idade entre 20 e 40 anos, com mandíbula dentada, presença 
do segundo molar inferior irrompido e em oclusão. Para a de-
terminação do posicionamento do forame da mandíbula, foram 
realizadas três medidas em milímetros, sendo: Ponto A – distân-
cia do forame até a borda anterior do ramo da mandíbula; Ponto 
B – distância entre o forame até a base da mandíbula e Ponto C 

– distância entre o forame e a incisura da mandíbula. A medida 
média do Ponto A foi de 11,8mm e ao comparar os Pontos A, 
B e C entre os antímeros direito e esquerdo, não foi observada 
diferença significativa, já entre homens e mulheres foi detecta-
da diferença significativa para o ponto B e ponto C. Conclui-se 
que em homens e mulheres, pode-se utilizar agulhas com no 
mínimo 21mm de comprimento com  inserção ao nível do plano 
oclusal para o bloqueio do nervo alveolar inferior, melhorando 
o êxito deste procedimento.

PALAVRAS-CHAVE: Mandíbula; Tomografia computadori-
zada Cone-Bean; Bloqueio nervoso; Nervo mandibular.
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