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Abstract: 

 

Although the anatomy of the paranasal sinuses has been well 

documented for endoscopic sinus surgery, little has been published on 

the endoscopic anatomy of the anterior skull base. This anatomical 

information is critical when removing tumors that breach the bony limits 

of the sinuses as major neurovascular structures lie on the dorsal side of 

the skull base. 
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List of abbreviations 

(ITF): infratemporal fossa 

(PPF):  pterygopalatine fossa 

(JNA):  juvenile nasopharyngeal angiofibromas 

(BPP): base of pterygoid process 

(GWS): greater wing of sphenoid 

(FO): foramen ovale 

(FS): foramen spinosum 

(FL): foramen lacerum 

(CC): carotid canal 

(JF): jugular foramen 

(FM): foramen magnum 

(IMA): internal maxillary artery 

(V2): maxillary nerve 

(PC): pharyngeal canal 

(VC):  vidian canal 

(FR): foramen rotundum 

(SS): sphenoid sinus 

(PPG): pterygopalatine ganglion 

(GPN): greater palatine nerve 

(ION): infraorbital nerve 

(PSAA): posterior superior alveolar artery 

(IOA): infraorbital artery 



(LBr): lateral pterygoid branch of IMA; 

(TM): temporalis muscle 

(LPM): lateral pterygoid muscle 

(V3): mandibular nerve 

(MMA): middle meningeal artery 

(FO): foramen ovale 

(BB):  bony bridge 

(FS): foramen spinosum 

(BS): bony spine 

(ICA): internal carotid artery 

(EAC): external auditory canal 

(MCF): middle cranial fossa 
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List of figures 

Figure 1: The left infratemporal fossa: seen from the side after 

detachment of the mandible and removal of the zygomatic arch. Blue: 

frontal bone; yellow: sphenoid and lacrimal bones; brown: temporal and 

nasal bones; green: maxilla. The parts shown of the parietal, zygomatic, 

ethmoid and palatine bones are uncoloured. [P.8] 

 

Figure 2: Left pterygoid muscles: the zygomatic arch and part of the 

ramus of the mandible have been removed, and temporalis has been 

reflected back. [P.10] 

 

Figure 3: The principal immediate deep relations of the parotid gland. 

The outline of the parotid gland is indicated by the interrupted black 

line. [P.12] 

 

Figure 4: Left temporalis: the zygomatic arch and masseter have been 

removed. Note the changing orientations of the muscle fibres, from 

vertical anteriorly to horizontal posteriorly. [P.14] 

 

Figure 5: dissection of the left pterygoid region, showing some of the 

branches of the mandibular nerve and maxillary artery. Temporalis and 

the coronoid process of the mandible have been reflected upwards. 



Masseter has been removed (with the exception of a small inferior 

portion). The zygomatic arch has been removed. [P.19] 

 

Figure 6: transverse section through the anterior part of the head at a 

level just inferior to the apex of the odontoid process: inferior aspect. 

[P.20] 

 

Figure 7: The left ophthalmic, maxillary and mandibular nerves and the 

submandibular and pterygopalatine ganglia (semi-diagrammatic). [P.24] 

 

Figure 8: The right otic and pterygopalatine ganglia and their branches 

displayed from the medial side (semi-diagrammatic). [P.34] 

 

Figure 9: The parasympathetic connections of the pterygopalatine, otic 

and submandibular ganglia. The parasympathetic fibres, both pre-and 

postganglionic, are shown as blue lines. The parasympathetic fibres in 

the palatine nerves are secretomotor to the nasal, palatine and 

pharyngeal glands. [P.37] 

 

Figure 10: MRI axial (A), coronal (B), and (C) sagittal views 

demonstrating a space-occupying lesion in the ITF with extension 

superiorly to the sphenoid sinus. [P.47] 

 



Figure 11: Lateral and inferior of views of the operative specimen of 

tumor. The main mass of the tumor is retromaxillary and extends into 

the maxillary sinus through the posterior wall, which is totally 

destroyed. The intracranial and sphenoid sinus extensions are removed 

en bloc. [P.48] 

 

Figure 12: Inferior view of the skull base. BPP, base of pterygoid 

process; GWS, infratemporal surface of the greater wing of sphenoid 

FO, foramen ovale; FS, foramen spinosum; FL, foramen lacerum; CC, 

carotid canal; JF, jugular foramen; FM, foramen. [P.51] 

 

Figure 13: Diagrammatic anterior view of the sphenoid bone including its 

pterygoid process and greater wing (GWS). The base of the pterygoid process 

(BPP) forms the posterior boundary of the pterygopalatine fossa. Three 

foramina open into the back wall of the fossa. These are the pharyngeal canal 

(PC) most medially, the vidian canal (VC) immediately lateral to this in the 

base of the pterygoid process, and the foramen rotundum (FR) superolateral 

to VC. The dashed arrow represents the course of endoscopic dissection on 

the pterygoid base and then along the infratemporal surface of the GWS 

towards the foramen ovale. The yellow and red arrows on the right side 

depict the course of the maxillary nerve (V2) and the tortuous internal 

maxillary artery (IMA) in the pterygopalatine fossa. [P.55] 

 



Figure 14: Endoscopic view after removal of the left posterior and 

posterolateral maxillary wall. PC, posterior choana; VC, vidian canal; 

SS, sphenoid sinus; PPG, pterygopalatine ganglion; GPN, greater 

palatine nerve; V2, maxillary nerve; ION, infraorbital nerve; IMA, 

internal maxillary artery; PSAA, posterior superior alveolar artery; IOA, 

infraorbital artery; LBr, lateral pterygoid branch of IMA; TBr, branch of 

IMA to the deep belly of temporalis muscle (TM); 

LPM, lateral pterygoid muscle with its two heads partially separated 

from the lateral surface of the pterygoid base and the infratemporal 

surface of the greater wing of sphenoid bone (GWS). [P.57] 

 

 

Figure 15: Diagrammatic views of the left lateral and medial pterygoid 

muscles and the deep belly of the temporalis muscle. [P.58] 

 

Figure 16: Endoscopic view of the left medial infratemporal fossa. (A) 

The upper and lower heads of the lateral pterygoid muscle are dissected 

from The infratemporal surface of the greater wing of the sphenoid 

(GWS) and from the lateral surface of the base of pterygoid process 

(BPP). FR, foramen rotundum; VC, vidian canal; IMA, internal 

maxillary artery retracted inferolaterally. (B) Further dissection of the 

LPM allows identification of the mandibular nerve (V3) as it emerges 

from the foramen ovale. The dashed black line depicts an area of the 



lateral pterygoid base that could be drilled to provide a wider access to 

the medial infratemporal fossa. [P.59] 

 

Figure 17: Endoscopic view of the left infratemporal fossa 

posterolateral to the base of the pterygoid process (BPP). The labeled 

structures have been confirmed by an open lateral approach. (A) The 

lateral pterygoid muscle (LPM) is dissected of the lateral surface of the 

BPP and of the infratemporal surface of the greater wing of the sphenoid 

bone (GWS). The mandibular nerve (V3) and the middle meningeal 

artery (MMA) are identified.BBP, base of pterygoid process; FR, 

foramen rotundum; VC, vidian canal; MC, mandibular condyle in its 

articular fossa. (B) A closer view showing the V3 emerging from the 

foramen ovale (FO). Posterolateral to the FO is a bony bridge (BB) 

separating the latter from the foramen spinosum (FS) that transmits the 

MMA. Of note also is the bony spine (BS) at the posterolateral edge of 

the FS, MC, and mandibular condyle. [P.62] 

 

 

Figure 18: Skin incision for Fisch type A infratemporal fossa 

dissection. B, Anteriorly based periosteal flap elevation. C to E, 

Cartilaginous canal skin elevated, everted and blind sac closure of 

external canal. F, Blind sac closure reenforced with periosteal flap. 

[P.63] 


