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The maxillary artery (MA) is the main vascular source for the maxillary and mandibular tooth-gum-

alveolar bone units, running adjacent to the lateral pterygoid muscle.  

The purpose of this review is to bring evidence-based knowledge on the topography and trajectory 

variations of the MA in the infratemporal region, with emphasis on clinically relevant findings.  

The MA is the most important vascular element in the infratemporal region due to its relationships with 

the nerve branches encountered at this level. The variability of the topographical relationships of the MA within 

the infratemporal region can lead to complications in oral and maxillofacial surgery. Knowledge of the 

anatomical variations of the MA contributes to the prevention and reduction of a wide variety of surgical 

complications.    
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Introduction 

The maxillary artery (MA) is a 

terminal branch of the external carotid 

artery that detaches into the 

retromandibular fossa posteriorly and 

medially to the neck of the mandible 

(collum mandibulae), being the main 

source that ensures the vascularization of 

the maxilla, mandible, teeth and 

periodontium [1-2]. 

It has a larger caliber and a wider 

distribution territory than the superficial 

temporal artery. At its origin, the MA 

departs from the superficial temporal 

artery in a right angle, perpendicular to the 

direction of the external carotid artery [3]. 
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The maxillary artery develops from 

the first aortic arch [4]. The structure of 

the vessels is highly specialized to suit 

their individual functions and anatomic 

relationships [5]. Unlike the normal 

vascularization vessels, the neoformed 

vessels in tumors have an altered 

morphology [6, 7].  

During its course, the maxillary 

artery crosses the infratemporal region, 

initially having an infratemporal segment, 

along which the maxillary artery runs 

adjacent to the lateral pterygoid muscle, 

and then a pterygopalatine segment that 

ends with the sphenopalatine artery. The 

maxillary artery travels from the neck of 

the mandible to the superomedial 

pterygopalatine fossa, this route being 

variable [3].   

Although variations in the course 

of the MA have been studied by many 

authors, there have been inconsistencies 

between reported observations [8-10]. 

Knowledge of the trajectory 

variations of the MA provides valuable 

information which will help prevent 

bleeding that may occur during osteotomy 

of the mandibular or maxillary bones [10]. 

Anatomical variations in the 

trajectory of the MA could complicate 

major surgical procedures such as radical 

maxillectomy and minor surgical 

procedures requiring the inferior alveolar 

nerve or lingual nerve blocks [11].   

The MA is a key component of the 

infratemporal region, while the mandibular 

and maxillary nerves and their branches 

present clinically important relationships 

with the MA in this region. Knowledge of 

MA variations in this region is particularly 

relevant in oral and maxillofacial surgery, 

or in the management of epistaxis, 

refractory neuralgias and headaches [12]. 

The purpose of this study was to 

bring evidence-based knowledge on the 

topography and trajectory variations of the 

MA in the infratemporal region with 

emphasis on clinically relevant findings.  

 

Materials and methods  

A systematic search was performed 

across the Web of Science Core 

Collection, Google Scholar and PubMed 

databases, with the aim of identifying 

relevant articles on the topographical 

anatomy of the maxillary artery. The study 

was conducted using the following 

keywords: maxillary artery, topographic 

variations, infratemporal fossa. All types 

of articles, reviews, anatomical studies and 

clinical studies, were included in the 

research. Moreover, some of the references 

of the initially retrieved articles were 

further analyzed and added to this review. 

Anatomy books, either in printed or 

electronic form, were also analyzed for 

information on the studied topic.  

The observations gathered from the 

scientific literature were supplemented 

with data obtained through personal 

research.  

The same research methodology 

used in previous studies was implemented 

in this paper [13-16]. 

 

 

Results and discussion    

According to the retrieved 

scientific evidence, the MA has a variable 

course in the infratemporal region. The 

most important and frequent trajectory 

variations of the MA, which are of great 

clinical significance, are discussed below.   

Thus, Maeda S et al in 2012 [8], 

showed that the path of the MA in the 

infratemporal region should be 
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reclassified. According to these authors, 

the MA is located most frequently laterally 

to the lateral pterygoid muscle, in 61.6% 

of cases, and is less frequently found 

medially to the lateral pterygoid muscle, in 

only 38% of the studied cases. The 

trajectory of the MA falls into three 

categories: the lateral type, the 

intermediate type and the medial type. In 

the lateral type, the MA goes laterally 

from the lateral pterygoid muscle (90.4% 

of cases), in the intermediate type the MA 

travels through the lower head of the 

lateral pterygoid muscle (1.4% of cases) 

and in the medial type the MA passes 

medially (internally) to the lateral 

pterygoid muscle (8.2% of cases). The 

authors also stated that the MA is 

encountered close to the buccal and the 

auriculotemporal nerves in the 

infratemporal region [8].     

Also, Kim JK et al. in 2010 [10], 

divided the path of the MA into three 

portions based on its relationship with the 

lateral pterygoid muscle: the first portion 

in which the artery is located posterior to 

the lower border of this muscle, the second 

portion in which the MA may have a deep 

or superficial course to the lateral 

pterygoid muscle and the third portion, the 

pterygopalatine portion, in which the MA 

crosses the pterygopalatine fossa. When 

the path of the MA was lateral to the 

lateral pterygoid muscle, the inferior 

alveolar nerve and the lingual nerve were 

always located medial to the maxillary 

artery, while the position of the buccal 

nerve was quite variable, the buccal nerve 

being more frequently situated medial to 

the maxillary artery (in 61 specimens) and 

more rarely, lateral to the maxillary artery 

(in 21 specimens) [10].   

Regarding the relationships of the 

maxillary artery to the branches of the 

mandibular nerve, the most common 

pattern was described by Standring S, 

2008 [17], who wrote that the MA is 

located lateral to the inferior alveolar and 

lingual nerves in the infratemporal region. 

In its initial course in the 

infratemporal region, the MA is situated 

near the subcondylar area of the mandible 

and lateral to the lateral pterygoid muscle 

in 82% of cases [10]. Therefore, accidental 

puncture of the MA during surgical 

treatment of subcondylar mandibular 

fractures is a common complication [10]. 

In addition, the MA has a risk of injury 

during vertical and oblique osteotomy of 

the mandibular ramus [18]. Orbay H et al. 

in 2007, also emphasized the risk of injury 

to the maxillary artery during surgical 

interventions carried out in the 

subcondylar region, such as internal 

fixation of subcondylar and condylar 

fractures, mandibular osteotomies, and 

temporomandibular joint arthroplasties 

[19].  

Sashi R et al. in 1996 [20] reported 

that the MA usually passes laterally to the 

lateral pterygoid muscle, in 93% of the 

cases. According to Sashi R. et al, the MA 

travels deep to the lateral pterygoid muscle 

in only 7% of the cases [20].    

Hussain A et al. in 2008 [9] 

described that the MA was found lateral to 

the inferior head of the lateral pterygoid 

muscle in the majority of the cases (68%), 

71% in men and 65% in women. The MA 

was noted medial to the inferior head of 

the lateral pterygoid muscle in only 32% 

of the cases (29% in men and 35% in 

women). Interestingly, no variations in the 

course of the MA were observed between 

the two sides and between both genders. 
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Also, Hwang SH et al. in 2014 [21] 

reported that the MA usually passes 

laterally to the lateral pterygoid muscle, in 

82% of the cases, and medially to this 

muscle in only 18% of the cases. 

Nimigean V et al. in 2020 [3] 

described that, along its infratemporal 

segment, the MA travels from the neck of 

the mandible to the pterygomaxillary 

fissure. The infratemporal segment has 

two subsegments: the mandibular 

subsegment which is in relation to the neck 

of the mandible and the auriculotemporal 

nerve, and the pterygoid subsegment 

which goes laterally to the lateral 

pterygoid muscle in 65% of the cases or it 

passes between the lateral pterygoid and 

the medial pterygoid muscles in 35% of 

the cases [3]. The pterygopalatine segment 

of the MA has a frequent medial and 

superior trajectory through the 

pterygopalatine fossa, running from the 

pterygomaxillary fissure to the 

sphenopalatine foramen [3]. Along its 

pterygopalatine segment, the maxillary 

artery lies inferior to the maxillary nerve 

and posterior to the maxillary tuberosity 

[3].      

Navarro JA et al. in 1982 [22] 

observed that the MA is always located 

near the maxillary tuberosity, where it has 

a sinuous trajectory in relation to the nerve 

branches at this level. 

Other research groups have also 

shown that the pterygoid segment of the 

MA is more frequently located lateral to 

the lateral pterygoid muscle [23, 24]. 

Long before, Lasker GW et al., in 

1951 [25], stated that the relationship 

between the MA and the lateral pterygoid 

muscle also differs in subjects of different 

racial origin. 

Concerning the relationships of the 

MA with the parotid gland, Warui TM in 

2017  [26] reported that the MA was 

located within the parotid gland in 67% of 

the cases and it was situated  medial to the 

parotid gland in 33% of the studied cases. 

Moreover, in the same paper, various 

average distances between the MA and 

different anatomic landmarks were also 

determined. The average distance between 

the MA and the center of the condylar 

neck of the mandible was 8.58 ± 2.69 mm, 

while the average distance between the 

MA and the inferior part of the mandibular 

sigmoid notch was 5.76 ± 2.8 mm. The 

average measured distance from the MA to 

the inferior extremity of the articular 

eminence was 14.20 ± 3.89 mm and the 

observed average distance from the MA to 

the inferior part of the pterygoid fovea was 

14.28 ± 6.62 mm. The measured distances 

from the maxillary artery to the mentioned 

anatomical bony landmarks were 

comparable between the left and the right 

sides. Regarding the relationships of the 

MA with the lateral pterygoid muscle, in 

37.63% of the cases the MA was located 

medial to the lateral pterygoid muscle, and 

in 62.37% of the cases the MA was found 

lateral to the lateral pterygoid muscle. 

Interestingly, 8.9% of the cases showed 

asymmetry, the MA being located medial 

to the lateral pterygoid muscle on one side, 

and on the other side lateral to this muscle 

[26].   

Daimi SR et al., in 2011 [27], 

referring to the infratemporal segment of 

the MA, presented an unusual case in 

which MA was found deep (medial) to the 

lateral pterygoid muscle. The lingual nerve 

originated from two roots (anterior and 

posterior roots). The anterior root 

originated from a common trunk with the 
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inferior alveolar nerve, while the posterior 

root directly originated from the 

mandibular nerve. The branches of the 

mandibular nerve (the inferior alveolar 

nerve and the lingual nerve) formed a loop 

through which the second part of the MA 

passed. Detailed knowledge of variations 

in neurovascular relationships in the 

infratemporal region can be useful to avoid 

complications of the surgical interventions.  

Other studies reported that the MA 

is usually located 17.3 mm, on average, 

above the mandibular foramen [28]. But in 

cases with proximal “downward looping” 

of the MA, this distance was reduced to 

9.3 mm, on average [28]. The relative 

closeness of the MA with the mandibular 

foramen, encountered in some cases with 

proximal “downward looping” of the MA, 

leads to a higher risk of intra-arterial 

injection for mandibular block anesthesia 

techniques [28, 29].   

Moreover, another paper showed 

the fact that, for mandibular loco-regional 

anesthesia techniques such as Gow-Gates 

or Vazirani-Akinosi, the injection site is 

close to the MA, which can lead to 

involuntary arterial puncture with 

consequent bleeding and intra-arterial 

injection of the local anesthetic [9]. 

Balcioglu HA et al. in 2010 [30] 

pointed out that the possibility of 

maxillary artery damage is associated with 

mandibular block anesthesia techniques 

and with surgical interventions like 

internal rigid fixation for subcondylar 

fractures, release of temporomandibular 

joint ankylosis, sagittal split ramus 

osteotomy and intraoral vertical ramus 

osteotomy.    

No consistent identification 

landmarks were described in literature for 

the trajectory of the MA in the 

pterygopalatine segment, due to the 

sinuous and variable course of the MA at 

this level [31, 32]. 

However, the medial third and the 

superior third of the posterior surface of 

the body of maxilla could be defined as 

important landmarks for the location of the 

MA in the pterygopalatine segment [10]. 

If all the anatomical landmarks 

related to the path of the MA were taken 

into account, maxillary and mandibular 

osteotomy could be performed safely 

without affecting this artery [10].  

Thus, knowledge of the 

topographic variations of the MA is of 

particular importance during various oral 

and maxillofacial surgery procedures, in 

the diagnosis and treatment of diseases 

that occur in the regions crossed by the 

MA and also for intra-arterial 

chemotherapy for head and neck cancers 

[33]. 

As reported by Dennison J et al., 

2009 [34], lack of awareness of the 

variations in the MA pathway leads to 

other negative clinical consequences, such 

as arterial ligation failure in severe 

epistaxis. 

Variations in maxillary artery 

topography are less common than 

variations in other branches of the external 

carotid artery presented in similar studies 

[13-16, 35, 36]. 

In the past, conventional 

angiography was the standard imaging 

technique for describing the topography of 

the MA and its related pathological 

conditions. Recently, nuclear magnetic 

resonance, computed tomography and 

rotational angiography have elucidated the 

topography of the MA through three-

dimensional representations. Thus, the 

imaging anatomy of the MA offers safety 
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and success in the treatment of 

pathological conditions in the distribution 

areas of the maxillary artery [37].   

 

 

 

Conclusions 

This study presents relevant 

information on the topographical 

variations of the MA in the infratemporal 

region that could be useful in preventing or 

reducing bleeding following oral and 

maxillofacial surgery procedures such as 

maxillary and mandibular osteotomy, 

subcondylar fracture osteosynthesis, 

temporomandibular joint ankylosis surgery 

and dentoalveolar surgery, thereby 

reducing intraoperative and postoperative 

complications.   

Given its path in the infratemporal 

region, the maxillary artery is a vulnerable 

vascular structure during various 

maxillofacial surgery procedures.   
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