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ABSTRACT
Aim and Objective: The aim of the present study is to observe and analyze the morphological variations found in retromolar 
foramen and to assess the average width of Retromolar foramen.
Material and Methods: In this study all available 72 dry, fully ossified adult mandibles from the department of Anatomy, Shri 
Guru Ram Rai institute of medical and health sciences, Dehradun, Uttarakhand north region of India were included without 
gender and age distinction. In 72 dry mandibles, the mandible which has retromolar foramen was studied for its diameter along 
with side preference.
Result: The diameter of the Retromolar foramen varies between 0.53 to 1.64 mm and the mean Diameter of foramen was 
1.01mm.The mean width of Retromolar foramen in right side was 1.01mm which is same as of Left side (1.01mm).
Conclusion: The retromolar foramen and canal act as a common risk factor while performing conventional anesthetic techniques 
so the knowledge of the variation is relevant and after evaluating the width of the foramen which is not negligible surgeons must 
be careful about the anatomical structures that enter via Retromolar foramen, which can be injured during surgical approaches..
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INTRODUCTION

A triangular area posterior to the third molar tooth on the 
alveolar surface of mandible known as retromolar triangle. 
Posterior to the lower third molar is a cribose triangle, the 
retromolar triangle, and laterally, the retromolar fossa.1 The 
boundary of retromolar fossa is formed from the medial side 
by temporal crest &from the lateral side by the anterior bor-
der of ramus.2The retromolar foramen (RMF) of the mandi-
ble is a variant anatomical structure which is present on the 
retromolar fossa along with retromolar canal in Retromolar 
Triangle. It is sharp and narrow, and medially borders the 
extramolar sulcus (at the buccal edge of the third molar).3 

This foramen runs straightly to the retromolar canal (RMC), 
which diverges from the mandibular canal and present as a 
morphologic and morphometrical variability.4 In the content 
of the Retromolar canal there is an artery which is a branch 
of the inferior alveolar artery, and a nerve derived from the 

inferior alveolar nerve and went towards the third molar re-
gion, the retromolar triangle mucosa, the buccal mucosa, the 
vestibular gingiva of the premolar region, and the inferior 
molars.5 Some researchers4,6,7 studied about the content of 
the canal and suggested that they emerges from the man-
dibular neurovascular bundlebefore enters into the mandibu-
lar canal and some other researchers5,8,9,10studied that it arise 
from neurovascular bundle in mandibular canal and lie in 
buccal area.

According to the Japanese research studies retromolar canal 
is an extension through retromolar foramen on retromolar 
fossa of the body of the mandible through which the neu-
rovascular bundle passed which has nerve and artery. This 
neurovascular bundle provided supply to the lower third mo-
lar, mucosa of retromolar triangle and the buccal gingival of 
premolar and molar area. The artery anastomosed with the 
branches of buccal artery and the facial artery after arising from 
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the mandibular canal. Anthropological studies conducted 
that included 2500 number of mandibles of different human 
groups indicated that the Retromolar foramen can be found 
in diverse populations more common in native populations 
of North America than other populations of Africa, Europe, 
India and Northeast Asia.11 The information about the mor-
phology of the mandible and its anatomical differences is 
very important in the preparation of various dental clinical 
procedures which rests on the presence of the neurovascular 
bundle, which passes through it. 

MATERIAL AND METHOD

In this study all available 72 dry, fully ossified adult mandi-
bles from the department of Anatomy, Shri Guru Ram Rai 
institute of medical and health sciences, Dehradun, Uttara-
khand north region of India were included without gender 
and age distinction. In 72 dry mandibles each mandible 
was observed for morphological variations that is retromo-
lar foramen and the mandible with foramen were evalu-
ate for the diameter of retromolar foramen along with side 
preference(Fig no.1 & 2).

Figure 1: Retromolar Foramen on the Right Side of Mandible 
in Triangular Fossa.

Figure 2: Retromolar Foramen on the Left Side of Mandiblein 
Triangular Fossa.

Mandibles showing signs of pathology or other processes 
which may have influenced result (osteopetrosis, advanced 
alveolar bone resorption in the retromolar area) etc. and 
mandibles with the signs of damage to the retromolar area 
whether due to the ageing or handling of mandibles were 
excluded.

RESULT

In our findings it shows that the diameter of the Retromolar 
foramen varies between 0.53 to 1.64 mm and the mean di-
ameter of the Retromolar foramen is 1.0 mm and the mean 
width of the RMF on right side (1.01mm) is same as that 
of the left side (1.01mm) showing in Table no.1,2 & Graph 
no.1.

Table 1: Measurements of Diameter of Retromolar 
Foramen

Total No. of Foramens Min. 
Width

Max. 
Width

Mean 
Width

SD

30 0.53 1.64 1.01 ±0.35

Table 2: Comparison of Retromolar Foramen width 
between Right and Left sideon mandible

Right side Left side

Number of 
foramen

Mean 
width

SD Number of 
foramen

Mean 
width

SD

13 1.01 0.45 17 1.01 0.37

Min - 0.69
Max - 1.48

Min – 0.53
Max – 1.64

Graph 1: Compression Between the Right side and left side 
width of retromolar foramen on mandible.

DISCUSSION

A triangular area behind the third molar tooth on the alveolar 
surface of mandible known as retromolar triangle. 72 human 
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mandibles are examined in the present study for the diameter 
of the retromolar foramen along with the side preference. The 
diameter of the Retromolar foramen varies between 0.53 to 
1.64 mm and the mean Diameter of foramen is 1.01mm. The 
mean width of Retromolar foramen in right side is 1.01mm 
which is same as of Left side (1.01mm).The above findings 
show that the right Retromolar Foramen is of same width as 
Left foramen.

In findings it shows that the mean diameter of the Retromo-
lar foramen is 1.01 mm which was in part accordance with 
the study conducted by Md. A. Khan12 which showed that the 
mean diameter of the Retromolar foramen was 1.25 mm. The 
variation is possible because of the sample size.  In our find-
ing it is showed that the width of the Retromolar foramen on 
right side (1.01mm) is same as that of the left side (1.01mm), 
which was not in accordance with the study conducted by 
the Md. A. Ashraf Khan and Senthil Kumar.S13 both stated 
that the left Retromolar foramen was larger than right. The 
differences in these studies may be due to differential origin 
in Indian population and their sample size.

CONCLUSION

The diameter of Retromolar foramen through which the 
nerves and artery passes less than 1mm was not considered 
as foramen and the diameter of the Retromolar foramen on 
both right and left side were found same. The constituent of 
retromolar foramen and canal are the nerves that provides 
innervation to the pulp of third molar, retromolar area, fibers 
of the temporalis and buccinator muscle.14 Presence of retro-
molar foramen and canal and its contents have great clinical 
implication and can be damaged in various surgical activities 
like flap lifting, bone tissue for autologous bone grafts, oste-
otomy for the surgical removal of third molar, placement of 
Osseo integrated implants for orthodontic or in sagittal split 
osteotomy surgeries15 so retromolar foramen is considered as 
potential route for further innervation to the lower third mo-
lar area causing failure in anesthetic mandibular blocking.  
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