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Abstract - Maxillary artery is one the important contents of the infratemporal fossa. Mandibular nerve and its branches 
form a clinically important relation of maxillary artery in this region.   Sound knowledge of variations of maxillary artery 
in is of special importance in oral maxillofacial surgeries, epistaxis management, and intractable neuralgias. In the present 
case we report a unique variation in the course of the maxillary artery which was not reported in the available literature. 
During routine dissection in an adult male cadaver on the right side the maxillary artery passed through the loop of the 
auriculotemporal nerve. Maxillary artery gave its middle meningeal artery as it traversed through the nerve loop. In rest of 
the course of the artery passed deep to the posterior division of mandibular nerve. The knowledge of these variations is 
important for surgeons and it would also explain the possible involvement of these variations in etiology of the 
craniomandibular pain. 
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I. INTRODUCTION 
 
Infratemporal fossa (ITF) is an irregular area in base 
of the skull containing major structures: Pterygoid 
muscles, mandibular nerve, chorda tympani nerve, 
otic ganglion and maxillary artery (MA). Detailed 
anatomical knowledge of structures in ITF is 
imperative to gain access to benign and malignant 
tumors at the base of skull (Isolan Gr et al., 
2007).MA is one of the main vessels involved in 
intractable oronasal bleeding following multiple 
facial fractures. Damage to MA due to trauma to 
head and neck can sometimes be life threatening 
requiring endovascular embolization (Kim DY et 
al., 2001). 
MA is a large terminal branch of the external carotid 
artery. After its course in the infratemporal fossa it 
enters the pterygopalatine fossa by passing through 
pterygo-maxillary fissure. It arises behind the neck 
of mandible and is widely distributed to mandible, 
maxilla, teeth, masticatory muscles, nose and 
cerebral dura mater. Conventionally, the course of 
the artery is studied in three parts: by means of 
lateral pterygoid muscle, mandibular, pterygoid, 
pterygopalatine (Beale TJ., 2008). 
The first part runs horizontally medial to ramus of 
mandible, lateral to lower head of lateral pterygoid, 
parallel to and slightly below the auriculo-temporal 
nerve. The second part passes between the two heads 
of lateral pterygoid to reach the pterygo-maxillary 
fissure before it passes into the pterygo-palatine 
fossa, where it continues as the third part. (Standring, 
2008). 
 
Anatomical variations in the course of the maxillary 
artery might complicate major procedures such as 
radical maxillectomy and minor procedures such as 
nerve blocks (inferior alveolar or lingual nerves). MA 

and its variations are of great importance during face 
surgeries, intra-arterial chemotherapy in treatment for 
head and neck cancers, diagnosis and treatment for 
diseases appearing in the MA dominating regions 
(Otake et al, 2011). Here we report a case where the 
maxillary artery had a unique course passing through 
the roots of auriculotemporal nerves and posterior 
division of mandibular nerve which was not 
documented in the available literature. 
 
II.MATERIALS AND METHODS 
 
CADAVERIC SPECIMENS 
The present study was carried in the Department of 
Anatomy of Kasturba Medical College, Manipal on 
50 formalin fixed adult human cadaver hands. The 
age of the cadavers ranged from 35 to 65 years. No 
specimen with any pathology and abnormality of 
upper limb was included. 
 
DISSECTION PROCEDURE 
ITF was dissected by dividing Zygomatic arch, 
masseter stripped from the ramus of the mandible by 
exposing the temporalis. Temporalis muscle was 
reflected upwards with cut coronoid process. Lateral 
pterygoid muscle was exposed Neurovascular bundle 
and deeper structures of the infratemporal fossa were 
dissected carefully and variations were noted. 
 
RESULTS 
Out of 50 formalin fixed cadavers aged between 35-
65 Years (50 cadavers) (25 on right side and 25 on 
left side), a unique variation was encountered in the 
course of maxillary artery. The MA  passed straight 
forwards and further the artery was directed upwards, 
crossing inferior root of loop of auriculotemporal 
nerve (AT).Here the artery entered  the loop formed 
by two roots of AT and posterior division of 
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mandibular nerve. After the loop, the artery passed 
deep to the posterior division of mandibular nerve 
and ran forward and gradually upwards to enter 
pterygomaxillary fissure. Origin of the auriculo-
temporal nerve is by thin two superior roots and 
single inferior root which later divided into two 
branches which winded around MA to join upper root 
enclosing MA (Fig.2).Middle meningeal artery was 
given off when MA was passing through the 
auriculotemporal nerve loop. (Figure 2). The other 
branching pattern of MA and mandibular nerve was 
found to be normal and no such anomaly was 
observed on the left side. 
 

 
Figure 1: Showing course of maxillary artery through loop of 

auriculotemporal nerve and deep to posterior division of 
mandibular nerve.MA: Maxillary artery;IAA:Inferior alveolar 

artery;IA: Inferior alveolar nerve;LN: Lingual nerve;AT: 
Auriculotemporalnerve;PMN: Posterior division of 

mandibular nerve. 
 

 
Figure 2: Showing splitting of lower root of auriculotemporal 

nerve into two branches, MA: Maxillary artery; MMA: Middle 
meningeal artery 

 
III. DISCUSSION 
 
Many authors have described variations in the course 
of MA in relation to the branches of mandibular 
nerve and to lateral pterygoid muscle. According to 
Standring (2008) the first part of maxillary artery 
passes between the neck of mandible and 

sphenomandibular ligament parallel to and slightly 
below auriculo-temporal nerve (ATN), but in the 
present case the MA was passing through the loop of 
ATN. MA often seen superficial to the branches of 
mandibular nerve but in the present case the artery 
was passing deep to posterior division of mandibular 
nerve. Variations in the course of the MA were 
mainly focused on its relation to the lower head of the 
lateral pterygoid muscle. According to Bergman et 
al., (1988) the MA was found medial to the lateral 
pterygoid muscle in 30.5% of the cases and lateral to 
it in 69.5%. In another study, the MA was deep to the 
lateral pterygoid muscle in 46% of 447 dissections 
and superficial to it in 54% (Bergman et al., 1988). In 
a study of 14 heamiheads by Uysal et al., (2011) the 
MA was found superficial to the lateral pterygoid 
muscle and passed between its two heads in 57.1% of 
cases. The MA was superficial to lingual and inferior 
alveolar nerve in all the cases. Origin of the inferior 
alveolar artery was before that of middle meningeal 
artery in 35.7% In another study by Hussain et 
al.,(2008) the artery was found superficial to the 
lower head of the lateral pterygoid muscle (71% in 
men and 65% in women) and deep to the lower head 
of the lateral pterygoid muscle in only 14 of the cases 
(29% in men and 35% in women). The results of all 
these studies are consistent and help to conclude that 
the MA more often passed superficial to the lower 
head of the lateral pterygoid muscle on its way to 
pterygo-palatine fossa. Further referring to the 
relations of MA to the branches of the mandibular 
nerve, the commonest pattern was the artery passing 
superficial (lateral) to the inferior alveolar and lingual 
nerves (Standring , 2008). 
An interesting report about the bifurcation of 
maxillary artery was divided into a superficial and 
deep branch in relation to lateral pterygoid muscle. 
The larger deep branch crossed medial to the 
branches of the mandibular nerve as cited by 
Tadokoro et al., 2008. In contrast, our case shows 
that right arteries passed through loop formed by AT 
and posterior division of mandibular nerve, then 
progressed deep to posterior division of mandibular 
nerve. 
In a case report by Pai et al., 2010, inferior alveolar 
nerve took origin from multiple roots in right ITF of 
a cadaver. Maxillary artery was noted to traverse the 
loop formed by roots from posterior division of 
mandibular nerve and ATN. 
Quain reported a case cited by Bergman et al., (1988) 
about the maxillary artery providing two branches 
that entered the cranial cavity (one branch through the 
foramen rotundum and second through the foramen 
ovale) to compensate for the absence of the internal 
carotid artery. Variations in the course of the 
maxillary artery are of importance in many surgical 
procedures. Refractory epistaxis is managed by 
ligation of the sphenopalatine artery via a 
transmaxillary - transantral approach; there is a 
considerable risk of complications associated with 
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such invasive surgical approaches added on by 
variations in the course of the maxillary artery (Kwak 
et al., 2010). In cases of persistent epistaxis 
angiography guided arterial embolization of 
maxillary artery is mentioned as an efficient, alternate 
method to arterial ligation (Uysal et al, 2011) but 
knowledge of variations in the course of the artery is 
also important. The role of hypertrophy of the two 
bellies of the lateral pterygoid muscles is assessed in 
the etiology of craniomandibular pain and vascular 
headache. There were noted signs of vascular stenosis 
due to mechanical compression within the 
infratemporal fossa. The effect of this vascular flow 
disturbance resulted in ischemia to the trigeminal 
ganglion and the duramater. Mechanical stimulation 
of the maxillary artery and its branches also 
contributed to pain development (Kolotyluk, 2013). 
In the present case similar complaints could have 
manifested by traction pressure on maxillary artery 
by the loop of the ATN. It is also possible that the 
traction pull of the ATN by maxillary artery could 
manifest as pain in the area of the distribution of the 
nerve. Such variation could explain the cause of 
undiagnosed persistent pain rather than any 
pathological causes. The auriculo-temporal nerve 
usually arises by two roots from the posterior division 
of the mandibular nerve, which encircles the middle 
meningeal artery then runs laterally behind the 
temporomandibular joint (Standring, 2008). In a 
cadaveric study of the auriculo-temporal nerve in the 
infratemporal fossa conducted by Gulecon et al 
(2005) variations in the number of roots have been 
reported but did not mention the course of maxillary 
artery. Tumours arising into the infratemporal fossa 
via foramen ovale or foramen rotundum, such as 
juvenile nasopharyngeal angiofibromas, are 
commonly excised by infratemporal approaches 
(Hussain et al, 2008). In these approaches, the entire 
contents of the infratemporal fossa are exposed, 
including the maxillary artery and its branches along 
with the mandibular nerve and its divisions, which 
may be greatly susceptible to damage. 
In the present case, posterior division of mandibular 
nerve is lateral to MA and is likely to be compressed 
between artery and lateral pterygoid muscle. 
Pulsations from artery are also likely to irritate the 
nerve in close proximity possibly leading to 
intractable neuralgia (Pai MM et al., (2010);,Rodella 
LF et al., (2012). Also, the artery takes a tortuous 
course and runs close to the base of skull while 
passing deep to the posterior division of the 
mandibular nerve, this makes it more liable to direct 
injury in fractures of these bones as cited by Singam 
P et al., (2011). 
 
According to Tandler (as cited in Maeda et al., 
2012), developing maxillary artery forms a loop 
around mandibular nerve. The primary medial loop 
disappears later so maxillary artery assumes a 
position lateral to nerve. In our case, perhaps only 

the primary medial loop has persisted so the artery 
is situated medial to the mandibular nerve. 
AT surrounds the maxillomandibular division of 
stapedial artery. This part of stapedial artery 
anastomoses with the internal maxillary artery and 
forms middle meningeal artery. So, AT forms a ring 
around middle meningeal artery. It appears that in 
the present case, either anastomosis between 
maxillary artery and maxillomandibular division of 
stapedial artery has formed at a higher level or part 
of the stapedial artery (which forms middle 
meningeal artery) is incorporated in the formation of 
the main trunk of MA. 
 
IV.CLINICAL SIGNIFICANCE 
 
A comprehensive knowledge of the relations of 
maxillary artery to branches of mandibular nerve in 
the fossa is of special relevance in oral maxillofacial 
surgeries. Awareness of variations would aid in 
avoiding hemorrhagic complications during 
surgeries on maxilla, such as radical maxillectomy 
and removal of tumors from the infratemporal 
region. Approach to maxillary artery might be 
difficult in ITF surgeries due to its tortuous course 
through mandibular nerve branches like in the case 
presented here. MA beings a major arterial system in 
a deeper region of the head and any variation is worth 
noting to etiology of the mandibular pain as well as 
surgical procedures. 
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