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Abstract

The pterygopalatine fossa, located on both sides of the skull, is a neurovascular crossroad between the middle cranial fossa, the

orbit, the nasopharynx, the nasal and oral cavities, and the infratemporal fossa. It is considered a strategically complex region

given its small size and the numerous structures that pass through it. This review aims to describe its skeletal framework,

content, and communications with other regions.
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ABSTRACT 

The pterygopalatine fossa, located on both sides of the skull, is a neurovascular crossroad 

between the middle cranial fossa, the orbit, the nasopharynx, the nasal and oral cavities, and the 

infratemporal fossa. It is considered a strategically complex region given its small size and the 

numerous structures that pass through it. This review aims to describe its skeletal framework, 

content, and communications with other regions.  
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BACKGROUND 

The pterygopalatine fossa (PPF) is a depression located on both sides of the skull. It is a main 

neurovascular crossroad between the middle cranial fossa, the orbit, the nasopharynx, the nasal 

and oral cavities, and the infratemporal fossa. Given its small size and the numerous structures 

that pass through it, the PPF is considered a strategically complex region. This review aims to 

describe the skeletal framework, the content, and how the PPF constitutes access to other regions 

of the skull [1-3].  
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ANATOMY 

Skeletal framework  

The PPF is a paired, inverted pyramidal-shaped space, located between the pterygoid process and 

the maxillary tuberosity, close to the orbital apex [2]. It is surrounded by the sphenoid, maxillary, 

and palatine bones. The posterior wall of the maxillary sinus forms the anterior border and the 

palatine bone its floor and antero-medial wall. The roof is formed by the sphenoid bone. More 

specifically, the sphenoid body and the orbital process of the palatine bone form the superior 

boundary. The posterior wall of the maxillary sinus constitutes the anterior boundary. The 

pterygoid process and greater wing of the sphenoid form the posterior boundary. The medial 

boundary is made up of the palatine bone and nasal mucoperiosteum. Finally, the temporalis 

muscle, through the pterygomaxillary fissure, constitutes its lateral boundary [1]. 

The PPF communicates with the middle cranial fossa, the nasopharynx, the nasal cavity, the 

orbit, the infratemporal fossa, and the oral cavity through the foramen rotundum and the vidian 

canal, also known as the pterygoid canal, the sphenopalatine foramen, the palatovaginal canal, 

the inferior orbital fissure, the pterygomaxillary fissure, and the greater palatine canal [3, 4]. 

Communications and content 

The PPF contains fat, the pterygopalatine ganglion (PPG), the maxillary division (CN V2) of the 

trigeminal nerve and its branches, the vidian nerve, the terminal third segment of the maxillary 

artery, and a few veins. These anatomic elements arrive at the PPF through different passageways 

(fissures, foramina, and canals) that communicate the PPF with many other regions [1-3, 5].  

The communications between the PPF and other regions and the nerves and vessels passing 

through them are summarized in Table 1. 

Opening Communication 

with 

Passing nerves Passing vessels 

Pterygomaxillary fissure Infratemporal fossa Posterior superior 

alveolar nerve 

Third segment of the 

maxillary artery 

Foramen rotundum Middle cranial fossa Maxillary nerve 

 

- 

Vidian canal  Middle cranial fossa Vidian nerve  Vidian artery and vein  

Palatovaginal canal 

 

Nasopharynx 

 

Pharyngeal branch of 

the maxillary nerve 

Pharyngeal branch of 

the maxillary artery 



Inferior orbital fissure Obit Zygomatic branch of the 

maxillary nerve 

Infraorbital artery and 

vein 

Greater palatine canal Oral cavity 

 

Greater and lesser 

palatine nerves 

Superior palatine artery 

(Greater) 

Sphenopalatine foramen Nasal cavity 

 

Nasopalatine nerve Sphenopalatine vein and 

artery 

Table 1: The communications between the PPF and other regions and the nerves and vessels passing 

through 

The pterygopalatine ganglion 

Located within the PPF, the PPG, also referred to as the sphenopalatine ganglion, is the largest 

parasympathetic ganglion among four ganglia located within the head region [6, 7]. Roots from 

the maxillary nerve suspend this ganglion near the sphenopalatine foramen, anterior to the vidian 

canal. The PPG includes parasympathetic, sympathetic, and somatosensory nerve fibers [3, 6]. It 

receives pre-ganglionic parasympathetic fibers from the vidian nerve, houses post-ganglionic 

parasympathetic fibers, and acts as a pathway for post-ganglionic sympathetic and sensory 

axonal fibers. It is to be noted that the post-ganglionic sympathetic and the somatic sensory 

fibers pass without synapse through the PPG [8]. The fibers that arise from the PPG regulate 

secretomotor functions and provide sensation from many structures that include the lacrimal 

glands, the mucous membranes of the oropharynx, nasopharynx, nasal cavity, and upper part of 

the oral cavity [6]. 

The maxillary nerve 

After leaving the skull through the foramen rotundum, the maxillary nerve crosses the superior 

part of the PPF and swings laterally to traverse the inferior orbital fissure toward the maxillary 

sinus, which it supplies along with the anterior teeth of the upper jaw via the anterior and middle 

superior alveolar nerves. The nerve then exits through the infraorbital foramen where it becomes 

the infraorbital nerve, a terminal branch, which provides sensory innervation to the skin of the 

face and the underlying mucosa extending from the lower eyelid to the upper lip [7-9].  

While in the PPF, the maxillary nerve is connected to the PPG, through which it gives off 

branches to the nasal cavity, pharynx, and palate. Additionally, the nerve gives off the zygomatic 

nerve and the posterior superior alveolar nerve.  

https://www.sciencedirect.com/topics/medicine-and-dentistry/maxillary-sinus
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The branches of the maxillary nerve/PPG in the PPF, their pathways, and destinations are 

summarized in Table 2. 

Branch Passage through  Destination  

Pterygopalatine nerves - PPG 

Zygomatic nerve Inferior orbital fissure The skin over the temporal and the zygomatic 

bones 

Nasopalatine nerve Sphenopalatine foramen The nasal septum and the anterior part of the 

palate 

Posterior superior 

alveolar nerve 

Descends on the tuberosity 

of the maxilla  

The maxillary sinus, the posterior maxillary 

oral mucosa, and the maxillary molar teeth 

Pharyngeal nerve Palatovaginal canal The mucous membrane of the nasal part of the 

pharynx 

Greater palatine nerve Greater palatine canal 

(greater palatine foramen) 

The hard palate 

Lesser palatine nerve Greater palatine canal (lesser 

palatine foramina) 

 The soft palate, the tonsil, and the uvula. 

Table 2: The branches of the maxillary nerve/PPG in the PPF, their pathways, and destinations 

The vidian nerve 

The vidian nerve, also known as the nerve of the pterygoid canal, is formed by the junction of 

the greater petrosal and deep petrosal nerves. It reaches the PPF through the vidian canal. 

The greater petrosal nerve, also referred to as the superficial petrosal nerve, is a branch of the 

intermediate nerve (nerve of Wrisberg; nervus intermedius). It conveys presynaptic 

parasympathetic fibers from the superior salivatory nucleus located in the pons of the brainstem 

to the PPG and sensory fibers proximally to the geniculate ganglion [9, 10]. The greater petrosal 

nerve branches from the intermediate nerve at the anterior aspect of the geniculate ganlion, 

enters the middle cranial fossa extradurally, runs anteromedially inferior to the trigeminal 

ganglion, and arrives at the foramen lacerum [11, 12]. The parasympathetic fibers do not synapse 

before reaching the PPG [11]; within the PPG, they synapse with post-ganglionic fibers.  

The deep petrosal nerve, a branch from the internal carotid plexus located on the lateral side of 

the internal carotid as it courses superiorly, consists of postsynaptic sympathetic fibers derived 

from neuronal cell bodies found in the superior cervical ganglion located around the level of C2-
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C3. It enters the skull through the carotid canal with the internal carotid artery and heads towards 

the foramen lacerum, where it joins the greater petrosal nerve to form the vidian nerve [11, 12].  

The maxillary artery 

The maxillary artery is a terminal branch of the external carotid artery. It is divided into three 

distinct segments (mandibular, pterygoid, and pterygopalatine) depending on its location relative 

to the lateral pterygoid muscle. The pterygopalatine segment lies within the PPF where it gives 

rise to the pharyngeal artery, the sphenopalatine artery, the vidian artery, the greater palatine 

artery, which gives rise to the lesser palatine artery branches, the posterior superior alveolar 

artery, and the infraorbital artery [13].  

The branches of the third segment of the maxillary artery, their pathways, and destinations are 

summarized in Table 3. 

Branch Passage Through Destination 

Pharyngeal artery Palatovaginal canal Pharynx 

Sphenopalatine artery Sphenopalatine foramen Nasal cavity 

Vidian artery Pterygoid canal Participates in two major vascular 

networks located in the PPF and 

oropharyngeal mucosa. 

Descending palatine 

artery gives rise to the 

greater and lesser 

palatine arteries) 

 

Greater palatine canal 

Lesser palatine foramina 

 

Hard palate 

Soft palate and tonsils 

Posterior superior 

alveolar artery 

Descends on the tuberosity 

and the posterior surface 

of the maxilla 

It devides into numerous branches that 

supply the upper molars and 

premolars, their alveolar process, and 

the lining of the maxillary sinus 

Infraorbital artery Infraorbital groove, canal, 

and foramen 

Lower eyelid and upper lip 

Table 3: The branches of the third segment of the maxillary artery, their pathways, and destinations 

CONCLUSION 

The PPF is a strategic region in the deep face where a variety of neurovascular crossroads meet. 

Its complexity lies in its relevant anatomy, including its bony landmarks, communications, and 

content. 
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