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22Endoscopic Endonasal Approach 
to the Infratemporal Fossa

Stefan Lieber and Sébastien Froelich

Abstract

The infratemporal and pterygopalatine fossae are anatom-
ically and functionally linked and highly significant for 
skull base surgery and other specialties including otolar-
yngology, ophthalmology, maxillofacial surgery, and 
radiation oncology due to their central location and their 
extensive connections with neighboring skull base 
regions. Endoscopic surgery is rendered possible by 
advanced endoscopic instrumentation, dependable strate-
gies for closure and reconstruction, and an intimate 
knowledge of the surgical anatomy; this holds particu-
larly true for the complex anatomical contents of the pter-
ygopalatine and infratemporal fossae. Four figures have 
been included in this chapter with the aim to provide a 
review of the relevant anatomy, to identify reliable surgi-
cal landmarks, and to illustrate the surgical steps of the 
expanded endoscopic endonasal transpterygoid- 
transmaxillary approach to the pterygopalatine and infra-
temporal fossae (Figs. 22.1, 22.2, 22.3, and 22.4).
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22.1  Introduction

The infratemporal fossa (ITF) is a deep-seated, retromaxil-
lary space that contains the pterygoid muscles, the maxillary 
artery with its branches, the mandibular division of the tri-
geminal nerve with its branches, the otic ganglion, and the 
pterygoid venous plexus [1–8]. It is bounded by the lateral 
pterygoid plate medially, the posterolateral surface of the 
maxillary sinus anteriorly, the infratemporal crest laterally, 
and the mandibular fossa posterolaterally. The roof of the 
infratemporal fossa is formed by the greater wing of the 
sphenoid bone, posteromedially it is separated from the post-
styloid compartment of the parapharyngeal space by the sty-
lopharyngeal and sphenopharyngeal fasciae; the plane of 
these fasciae largely corresponds to the petrosphenoidal 
fissure.

Functionally and anatomically, the infratemporal fossa is 
closely linked to the pterygopalatine fossa (PPF), a small 
space in the shape of an inverted quadrangular pyramid, 
which is located at the angle of the inferior orbital and ptery-
gomaxillary fissures. The pterygopalatine fossa accommo-
dates terminal branches of the maxillary artery, the Vidian 
nerve, the maxillary division of the trigeminal nerve, and the 
pterygopalatine ganglion. The pterygopalatine fossa repre-
sents a critical crossroad of the skull base as it communicates 
with the orbit (via the orbital apex and the posteromedial 
segment of the inferior orbital fissure), the nasal cavity (via 
the sphenopalatine foramen), the middle cranial fossa (via 
the foramen rotundum, and the Vidian canal), the nasophar-
ynx (via the palatosphenoidal canal), and the oropharynx 
(via the greater and lesser pterygopalatine canals). It is in 
continuum with the infratemporal fossa through the pterygo-
maxillary fissure which in turn communicates with the orbit 
(via the anteromedial segment of the inferior orbital fissure), 
the middle cranial fossa (via the foramen ovale, spinosum, 
and venosum Vesalii), and the parapharyngeal space [9–17]. 
Pathological processes and neoplasms can arise primarily or 
extend into the infratemporal fossa from these adjacent 
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regions and include vascular tumors such as juvenile naso-
pharyngeal angiofibroma and hemangiopericytoma, menin-
gioma with extracranial extension, schwannoma originating 
primarily from the extracranial portion of the mandibular 
nerve, lymphoproliferative disorders, and sinonasal carci-
noma [18–20].

Numerous surgical corridors to the infratemporal fossa 
have been described, among them the anterior transmaxillary 
approach (Le Fort I and II osteotomies with a sublabial or 
facial incision), the transmandibular approach (requiring a 
facial degloving), the transcranial extension of the fronto- 
temporo- orbito-zygomatic approach (through the anterolat-
eral triangle and the middle cranial fossa floor), and the 
lateral transtemporal approaches (Fisch type A-C) [21–28]. 
While a comprehensive review of all these approaches is 
beyond the scope of this chapter, some are discussed 
 elsewhere in this volume (Chap. 22: transcranial approaches, 
and Chap. 25: endoscopic transorbital approaches).

This chapter addresses the endoscopic endonasal approach 
to the pterygopalatine and infratemporal fossae. Expanded 
endoscopic approaches (EEA) have become an important 
part in the armamentarium of skull base surgeons and can be 
classified into approach modules in the sagittal plane (cranio- 
caudal) and coronal plane (medio-lateral).

Extended endoscopic approaches to the paramedian skull 
base, including the transpterygoid-transmaxillary approach 
to the PPF and ITF, are approaches of minimal access but 
rarely of minimally invasiveness [6, 19]. However, they 
avoid the cosmetic and (at least partially) the functional mor-
bidity associated with more traditional open approaches, 
shorten postoperative recovery time, and thereby accelerate 
transition to adjuvant radiotherapy. EEAs provide a well- 
illuminated, magnified, and multiangled view for safe and 
effective manipulation of tissues in a deep-seated region, and 
thereby maximize the probability of complete resection.

The expanded transpterygoid-transmaxillary approach 
entails the following steps:

 – Exposure of the maxillary sinus
 – Identification of the sphenopalatine artery
 – Removal of the posterior wall of the maxillary sinus
 – Removal of the perpendicular plate and the pyramidal 

process of the palatine bone
 – Exposure of the periosteum wrapping the content of the 

pterygopalatine fossa
 – Identification of the Vidian and maxillary nerve
 – Identification of vascular structures (branches of the max-

illary artery)
 – Transposition or removal of the contents of the pterygo-

palatine fossa
 – Removal of the pterygoid base with transposition or tran-

section of the Vidian nerve
 – Closure and reconstruction

22.2  Principles of Approach Selection, 
Modifications, and Limitations

Although the initial steps are similar, each surgical target 
requires slight modification to the endoscopic endonasal 
transpterygoid-transmaxillary approach for access to the 
PPT and ITF.  These modifications largely depend on the 
topography, morphology, and anticipated pathology of the 
targeted lesion, the patient’s individual anatomy and preex-
isting loss of function, and the skull base surgeon’s prefer-
ence and experience.

For resection of malignant tumors, adequate surgical 
exposure should not be compromised by efforts to limit the 
invasiveness of the approach or by concerns for subsequent 
loss of sinonasal function since insufficient maneuverability, 
and loss of visualization and control over tumor margins 
invariably hampers oncologic integrity of the resection 
[18–20].

The addition of a posterior septectomy has various advan-
tages: first, it is the prerequisite for a binostril, 2-surgeon, 
4-hand technique. Second, it permits the elevation of a naso-
septal flap on the contralateral side for later reconstruction 
since the vascular pedicle on the ipsilateral side is usually 
sacrificed during the approach. Third, it greatly improves 
angulation and therefore lateral reach. Access lateral to the 
infraorbital nerve is possible with a maxillary antrostomy, 
modified medial maxillectomy, or total maxillectomy in 
63.3% of cases; this is improved to 97.6% when a posterior 
transseptal approach is used [18].

While the PPF can be reached by limited endoscopic 
approaches such as the medial transpalatine approach (for 
the medial aspect of the PPF) or a middle meatal transantral 
approach (for a more lateral exposure where the infraorbital 
nerve is the first landmark to be identified), lateral access to 
the ITF usually requires at least an inferior turbinectomy and 
a modified medial maxillectomy. The lateral pterygoid plate 
is considered the lateral boundary accessible via a purely 
endonasal approach, further lateral and posterior reach is 
limited by the nasal osseous pyramid and the nasolacrimal 
canal.

In addition to the use of angled endoscopes and instru-
ments, the exposure of the posterior and posterolateral wall 
of the maxillary sinus and laterally toward the ITF can be 
maximized by the following approach modules:

 – The addition of a posterior septectomy (as detailed above)
 – Using a total rather than a modified medial maxillectomy, 

where the maxillary sinus is entered anterior to the naso-
lacrimal duct

 – The addition of an endoscopic anterior maxillotomy 
(Denker’s procedure), where the entire medial buttress is 
removed without the need for a separate sublabial 
incision
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 – The addition of a prelacrimal approach, which usually 
permits to preserve function of the nasolacrimal duct 
without the need for further reconstruction

 – The addition of a Caldwell-Luc approach, an anterior 
transmaxillary approach through the canine fossa with a 
sublabial incision (providing direct lateral access and per-
mitting removal of anteriorly based lesions in the maxil-
lary sinus)

 – The combination of some of these approach adjuncts, 
e.g., access via a contralateral transmaxillary corridor

Major challenges of the endoscopic endonasal 
transpterygoid- transmaxillary approach remain the technical 
difficulty in controlling hemorrhage from the abundant and 
highly variable vasculature and the limitation in reaching the 
lateral aspect of the infratemporal fossa.

22.3  Surgical Comorbidity

Nasal crusting, impaired sense of olfaction, empty nose syn-
drome, and bad smell are well-established sequelae of endo-
scopic endonasal surgery. The transpterygoid-transmaxillary 
approach and removal of lesions in the PPF and ITF invari-
ably result in sacrifice of functional tissues, and the follow-
ing postoperative comorbidities are to be expected for this 
type of surgery; patients need to be counseled accordingly. 
Sacrifice of the Vidian nerve results in xerophthalmia, which 
carries the risk of corneal dysfunction, especially in conjunc-
tion with functional loss of the ophthalmic branch of the tri-
geminal nerve. Transection of the descending palatine nerves 
results in a variety of sensory dysfunctions of the palate 
(hypoesthesia, anesthesia, or deafferentation pain). Surgical 
manipulation within the masticator space with partial resec-
tion of the lateral and medial pterygoid muscles leads to 
immediate postoperative muscle swelling or permanent tris-
mus. Facial numbness, oroantral fistulas, recurrent sinusitis, 
and devitalized teeth can result from the medial access to the 
maxillary sinus; dacryocystitis can develop due to the dis-
ruption of the nasolacrimal duct. Complications related to 
the Caldwell-Luc approach and Denker’s endoscopic maxil-
lotomy include injury to the anterior superior alveolar nerve, 
the canine roots, and facial deformity. The latter is due to the 
loss of lateral support of the alar cartilage to the pyriform 
aperture when the medial buttress is removed during an 
endoscopic anterior maxillotomy (Denker’s procedure).

22.4  Surgical Setup

Following the administration of preoperative antibiotics, and 
disinfection and decongestion of the nasal cavity, the 
patient’s head is secured in a Mayfield head holder. For EEA, 
we usually position the patient in a slight reverse 

Trendelenburg with the head elevated to 15° to decrease cen-
tral venous pressure and to aid hemostasis. An MRI- and 
CT-based neuronavigation system is referenced, for lesions 
originating in the orbit, PPF and ITF fat suppressed T1 post-
contrast MRI sequences are useful due to the high content of 
fat in these regions. Neuromonitoring for the relevant cranial 
nerves is installed.

If the harvest of autologous tissue for reconstruction or 
obliteration of a resection cavity is anticipated (e.g., abdomi-
nal fat, fascia lata, temporoparietal flap), the respective sur-
gical sites are prepared accordingly. We use angled 
endoscopes (30° and 45°) for all skull base procedures 
including the nasal stage because of the dynamic multidirec-
tional visualization and the minimization of interference 
between instruments and the endoscope.

22.5  Nasal Stage, Access to the Maxillary 
Sinus, Considerations 
for Reconstruction (Figs. 22.1 and 22.2)

Expansive lesions often invade, distort, or obliterate normal 
anatomy that usually guides endoscopic surgery. Following 
stable anatomic landmarks and establishing the boundaries 
of the lesion are key principles to ensure safe surgery. In the 
nasal cavity, nasal floor, posterior choana, Eustachian tube 
orifice, and nasal crest can aid in orientation [29].

The nasal stage of the endoscopic transpterygoid- 
transmaxillary approach begins with an uncinectomy, a wide 
maxillary antrostomy and a sphenoethmoidectomy until the 
medial wall of the maxillary sinus and its transition into the 
medial orbital wall (lamina papyracea) is reached. A modi-
fied medial maxillectomy is performed and the inferior turbi-
nate resected; its mucosa can be used for a free flap 
reconstruction. Similarly, a flap from the nasal floor can be 
harvested and reflected medially. A posterior septectomy is 
added and the ethmoid’s perpendicular plate saved for recon-
struction. If a nasoseptal flap is to be harvested, this can be 
done on the contralateral side and the flap stored in the oro-
pharynx [30–32]. The medial maxillary wall is resected pos-
teriorly to the level of the greater palatine canal and anteriorly 
to the level of the nasolacrimal duct; the maxillectomy 
should be flush with the nasal floor to ensure free movement 
of instruments. The mucosa is elevated from the orbital pro-
cess of the palatine bone to identify the crista ethmoidalis 
and to expose the sphenopalatine foramen with the posterior 
septal and posterior lateral nasal arteries emerging from it; 
these branches of the maxillary artery are usually coagulated 
for hemostatic control. The sphenopalatine artery provides 
90% of the blood supply to the nasal cavity and commonly 
branches before exiting the sphenopalatine foramen. Its 
branches can serve as landmarks to identify the sphenopala-
tine foramen (toward the PPF), as well as the palatosphenoi-
dal and Vidian canals [33–36].

22 Endoscopic Endonasal Approach to the Infratemporal Fossa
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Fig. 22.1 Osteology, endoscopic endonasal approach to the pterygo-
palatine and infratemporal fossae. Dry skull specimen. Bilateral maxil-
lary antrostomies and a nasal septectomy have been conducted, on the 
left side supplemented by a sphenoidotomy and removal of the maxil-
lary sinus’ posterior wall. (a) The osseous nasal septum consists of the 
perpendicular plate of the ethmoid bone and the vomer, it inserts at the 
sphenoidal rostrum (1) and the nasal crest (2). The horizontal plates of 
each palatine bone (3) merge in the midline to form the posterior part of 
the hard palate and the nasal crest. (b) (view toward the right) The pyra-
midal process of the palatine bone (4) accommodates the pterygopala-
tine canal and the greater palatine foramen. The palatine processes of 
the maxillary bone (5) represent the anterior part of the hard palate. The 
perpendicular plate of the palatine bone connects anteriorly with the 
rough surface of the maxillary bone to form the maxillary sinus’ medial 
wall (6); its conchal crest (7) serves as the attachment for the inferior 
turbinate. (c) (zoomed detail of b) The middle turbinate belongs to the 
ethmoid bone, yet the most posterior aspect of its basal lamella blends 
into the ethmoidal crest of the palatine bone (8) which terminates just 
anteroinferior to the sphenopalatine foramen (9). (d) (zoomed detail of 
c) The anatomy of the palatine bone is central to the understanding of 
endoscopic endonasal approaches in the coronal plane. Superolaterally, 
the orbital process (10) attaches to the orbital surface of the maxillary 
bone, superomedially, the sphenoidal process (11) attaches to the base 
of the medial pterygoid plate. The orbital and sphenoidal processes are 
separated by the sphenopalatine notch, which becomes the sphenopala-
tine foramen when covered by the sphenoid bone superiorly. A shallow 
recess in the anterior surface of the base of the pterygoid process repre-
sents the posterior wall of the pterygopalatine fossa (12) and contains 
the orifices of the foramen rotundum (13, view obstructed by the orbital 
process) superolaterally, the Vidian/pterygoid canal (14) posteriorly, 
and the palatosphenoidal canal (15, view obstructed by the sphenoidal 

process) medially. The anterior wall of the pterygopalatine fossa is 
formed by the maxillary bone. (e) (view toward the left) The maxillary 
sinus’ posterior wall (16) has been removed to expose the pterygopala-
tine fossa medially and the infratemporal fossa (17) laterally. (f) (more 
medial view when compared with e) The foramen rotundum (13) con-
nects the middle cranial fossa with the pterygopalatine fossa; it opens 
into its superolateral aspect. The infraorbital canal in the roof of the 
maxillary sinus is often dehiscent and joins the posteromedial aspect of 
the inferior orbital fissure. It accommodates the infraorbital nerve 
(orbitomaxillary segment of the maxillary nerve), which courses pos-
teromedially to enter the pterygopalatine fossa (see also Figs. 22.3 and 
22.4. (g) (lateral extracranial view onto the left side, posterior wall of 
the maxillary sinus removed) at the junction of the perpendicular and 
horizontal plates, the pyramidal process of the palatine bone attaches to 
the maxillary bone (19) anteriorly and to the oblique inferior margins of 
the lateral pterygoid plate (20) posterolaterally; the pterygomaxillary 
fissure (18) lies superior. The pterygoid process of the sphenoid bone 
connects superiorly to the body and greater wing; it consists of the base 
and the medial and lateral pterygoid plates. The infratemporal fossa is 
bounded by the lateral pterygoid plate medially, the posterolateral sur-
face of the maxillary sinus anteromedially, the infratemporal crest (21) 
laterally, and the mandibular fossa (22) posterolaterally. (h) (extracra-
nial view from below, left side) The greater wing of the sphenoid bone 
(23) forms the roof of the infratemporal fossa, whereas the squamous 
part of the temporal bone (24) overlies the poststyloid compartment of 
the parapharyngeal space. In the pterygoid fossa, the depression 
between the medial and lateral (20) pterygoid plates, an inconstant fora-
men venosum Vesalii (25) can be found, more posterolaterally and ante-
rior to the petrosphenoidal fissure (26), foramen ovale (27) and foramen 
spinosum (28) are located
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Fig. 22.1 (continued)
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Fig. 22.2 Nasal stage, terminal branches of the maxillary and spheno-
palatine arteries. Color-injected, fixed specimen. (a–f) right side, (g, h) 
left side. (a) The maxillary ostium (1) is located inferior to the bulla 
ethmoidalis (2) and is partially covered by the inferior aspect of the 
uncinate process (3). (b) The middle turbinate (4) is medialized to 
expose the medial wall of the maxillary sinus and the afore mentioned 
structures. (c) View after middle turbinectomy (5 showing the residual 
of its basal lamella), uncinectomy (6), and partial ethmoidectomy (7). 
(d) The sphenoidal ostium (8) opens into the sphenoethmoidal recess 
(9). The sphenopalatine artery represents a terminal branch of the ptery-
gopalatine segment of maxillary artery, it divides into the posterior lat-
eral nasal artery and the posterior septal artery within the pterygopalatine 
fossa, both branches exit into the nasal cavity via the sphenopalatine 
foramen. The posterior septal artery (10) courses on the anterior wall of 
the sphenoid sinus (11) between the sphenoidal ostium and the choana 
to reach the posterior aspect of the nasal septum; it usually divides into 
a superior and inferior branch. The inferior turbinate is supplied by a 

branch of the posterior lateral nasal artery (12). (e) The mucosa overly-
ing the ethmoidal crest (13) has been elevated to expose the spheno-
palatine foramen and the posterior lateral nasal and the posterior septal 
arteries emerging from the pterygopalatine fossa (14). (f) The terminal 
segment of the pterygopalatine segment of maxillary artery (16) bifur-
cates into the sphenopalatine artery (17) and the descending palatine 
arteries (18). The sphenopalatine artery then branches into the posterior 
lateral nasal artery (12) and the posterior septal artery (10). Direct 
branches can often be identified such as the artery of the foramen rotun-
dum (19), the Vidian artery, or the palatosphenoidal arteries; they 
emerge variably from the pterygopalatine segment of maxillary artery. 
(g, h) If a nasoseptal flap (20) is to be harvested, this is usually done on 
the contralateral side since its vascular pedicle consisting of the inferior 
and superior posterior septal arteries (10), would be sacrificed during 
the surgical approach to the pterygopalatine fossa. The harvested flap 
can be stored in the nasopharynx (21) or the contralateral maxillary 
antrum
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Fig. 22.2  (continued)

e

g

f

h

22 Endoscopic Endonasal Approach to the Infratemporal Fossa



218

22.6  Pterygopalatine Fossa 
(Figs. 22.1, 22.2, and 22.3)

Drilling continues through the perpendicular plate of the pal-
atine bone, the descending greater and lesser palatine nerves 
and their artery usually need to be transected for transposition 
of the PPF contents. The medial pterygoid plate and muscle 
lie just posterior. The sphenopalatine foramen is largely 
formed by the orbital and sphenoidal processes of the palatine 
bone, these can be reduced to expose the pterygopalatine 
fossa in a medial to lateral direction. The fibrous tissues 

encountered superolaterally correspond to the Mueller mus-
cle, which is a vestigial muscle surrounded by a thin perios-
teal sheath that covers the posteromedial segment of the 
inferior orbital fissure and separates the pterygopalatine fossa 
from the orbit; manipulation should be minimized to not dis-
rupt postganglionic fibers coursing into the orbit [37, 38]. 
Once the mucosa is elevated off the maxillary sinus, the infra-
orbital artery and nerve are readily visualized coursing anter-
osuperior toward the floor of the orbit. Further resection of 
the posterior wall of the maxilla exposes the periosteum of 
the pterygopalatine and infratemporal fossae [39].

c d

a b

Fig. 22.3 Pterygopalatine and infratemporal fossae I. Color-injected, 
fixed specimen. Stepwise exposure, right side. (a) View following 
removal of the maxillary sinus’ medial wall (medial maxillectomy), 
from the level of the hard palate (1) inferiorly to the lamina papyracea 
(2) superiorly. The torus tubarius (3), the nasopharyngeal ostium of the 
Eustachian tube, is located posterior to the perpendicular plate of the 
palatine bone (4). (b) Removal of the mucosa reveals the infraorbital 
nerve and artery (5). The orbitomaxillary segment of the infraorbital 
nerve gives off the middle superior (6) and the anterior superior alveolar 
nerves (7) which descend on the maxillary tuberosity. (c) Removal of 
the thin maxillary sinus’ posterior wall exposes the subjacent perios-
teum (8). (d) Incision of the periosteum reveals a fat pad (9) that over-
lies the pterygopalatine and infratemporal fossae. Within this fat pad, 
the pterygopalatine fossa is organized in two distinct compartments: a 
superficial vascular compartment and a deep neural compartment. (e, f) 
Lateral dissection exposes contents of the pterygopalatine and infra-
temporal fossae. The junction of the infraorbital canal (10) and the 
maxillary sinus’ posterior wall is just medial to the vertical fibers of the 
temporalis muscle (11); this point can be used as a landmark to divide 

the infratemporal fossa and the pterygopalatine fossa from the endo-
scopic perspective. The pterygopalatine ganglion consists of an assort-
ment of parasympathetic, sympathetic, and somatosensory nerve fibers 
that regulate secretomotor functions to and provide sensation from vari-
ous structures including lacrimal glands, and mucous membranes of the 
oropharynx, nasopharynx, nasal cavity, and the oral cavity. 
Pterygopalatine segment of the maxillary nerve (12), infraorbital nerve 
and artery (5), greater and lesser palatine nerves and artery (13), and 
middle superior alveolar nerve (6). (g) Detail of the posterior aspect of 
the pterygopalatine fossa. The maxillary nerve enters superolaterally 
via the foramen rotundum (14), while the Vidian nerve enters posteri-
orly via the Vidian/pterygoid canal (15). The pneumatized lateral recess 
of the sphenoid sinus (16) belongs to the pterygoid bone. Mueller’s 
muscle (17) covers the inferior orbital fissure and serves as a landmark 
between orbit and pterygopalatine fossa. The zygomatic nerve (18) 
courses into Muller’s muscle, essentially dividing it into a superior and 
an inferior part. (h) Detail of the perpendicular plate (4) and the 
descending greater and lesser palatine nerves (13). For details on the 
pterygopalatine segment of the maxillary artery see Fig. 22.2
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The contents of the pterygopalatine fossa are organized in 
two distinct compartments: gentle dissection of the fat at first 
exposes the superficial vascular compartment. The vascular 
compartment contains the pterygopalatine segment of the 
maxillary artery which traverses the PPF in a characteristic 
corkscrew loop (coursing anteriorly, medially, then superi-
orly); its branches are usually encountered prior to the main 
artery [40]. The neural compartment lies deeper, its most 
important structures are the pterygopalatine ganglion, the 
maxillary and infraorbital branches of the trigeminal nerve, 
the Vidian nerve, and the greater and lesser descending pala-
tine nerves. Three obliquely oriented foramina are consis-
tently found on the posterior aspect of the pterygopalatine 
fossa: superolaterally the foramen rotundum, medially the 
Vidian canal, and inferomedially the palatosphenoidal canal 
[41]. The Vidian nerve is formed by the union of the greater 
superficial petrosal and the deep petrosal nerves. It is readily 
identified at the inferolateral aspect of the sphenoid sinus 
floor at the junction of the sphenoid body and the pterygoid 
process. The Vidian canal and the fibrous tissues of the ptery-
gosphenoidal fissure serve as excellent surgical guides to 
identify the lacerum segment of the internal carotid artery if 
the approach is taken more posteriorly [42, 43]. The transpo-
sition of the pterygopalatine fossa contents with preservation 
of a mobilized Vidian nerve is generally feasible after tran-

section of the greater and lesser descending palatine nerves, 
in malignant tumors or for extended exposure its sacrifice is 
necessary.

22.7  Infratemporal Fossa 
(Figs. 22.1, 22.3, and 22.4)

The pterygoid plates can be followed to their base and attach-
ment to the middle cranial fossa. During the endonasal endo-
scopic transpterygoid-transmaxillary approach, the medial 
pterygoid muscle can be recognized by fibers coursing in the 
vertical plane, complete drilling of the perpendicular plate of 
the palatine bone and the lateral pterygoid plate is required 
for its exposure. Its two heads descend in a posterior and 
lateral direction to insert at the medial surface of the ramus 
and angle of the mandible. The lateral pterygoid muscle, 
which occupies most of the superior aspect of the ITF, 
equally consists of two heads: the superior head originates 
on the infratemporal surface and crest of the greater wing of 
the sphenoid bone, just posterolaterally of the inferior orbital 
fissure, its lower head originates from the lateral surface of 
the lateral pterygoid plate [44]. Both course posterolaterally, 
their fibers directed in the horizontal plane. The lateral ptery-
goid plate is the most useful landmark for the location of the 

Fig. 22.3 (continued)
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Fig. 22.4 Pterygopalatine and infratemporal fossae II. Color-injected, 
fixed specimen. Stepwise exposure, right side. (a) The infratemporal 
fossa is largely occupied by the medial and lateral (1) pterygoid muscles; 
its lateral boundary is formed by the inner fascia of the temporal muscle 
(2) which inserts at the infratemporal crest. (b) The maxillary artery (3) 
arises from the external carotid artery and courses anteromedially to 
enter the infratemporal fossa via an orifice formed by the condylar pro-
cess of the mandible (4) and the sphenomandibular ligament. There are 
three named segments to the maxillary artery: mandibular, pterygoid, 
and pterygopalatine. The mandibular segment spans from the external 
carotid artery to the lateral aspect of the lateral pterygoid muscle; five 
branches originate: the deep auricular, anterior tympanic, middle (5) and 
accessory meningeal, and inferior alveolar arteries. The pterygoid seg-
ment continues to the pterygomaxillary fissure; it gives rise to a variable 
number of muscular branches: the anterior and posterior deep temporal, 
masseteric, buccal, and pterygoid arteries (see Figs. 22.2 and 22.3 for a 
description of the pterygopalatine segment). (c) The lateral pterygoid 
muscle consists of two heads: the superior head (1 sup) originates on the 
infratemporal surface and crest of the greater wing of the sphenoid bone, 
just posterolateral of the inferior orbital fissure, whereas the lower head 
(1 inf) originates from the lateral surface of the lateral pterygoid plate. 
Both course in a posterolateral direction, their fibers directed in the hori-
zontal plane, to inserts at the temporomandibular joint (superior head) 
and at the condylar process (inferior head). The medial pterygoid muscle 
passes inferior to the lateral pterygoid muscle on is posterolateral course 
toward the mandible. Depending on the course of the maxillary artery in 
relation to the inferior head of the lateral pterygoid muscle, there is a 
lateral/superficial variant and a medial/deep variant; the latter being less 
common. (6) perpendicular plate of the palatine bone. (d) (extreme lat-
eral view) The masseter muscle (7) is located lateral to the temporalis 
muscle (2); its fibers oriented in a more oblique direction. (e, f) The 
medial pterygoid muscle (not shown) is recognized by fibers coursing in 
the vertical plane, complete drilling of the perpendicular plate of the 
palatine bone and the lateral pterygoid plate is required for its exposure 
from the endonasal perspective. Its smaller superficial head originates 
from the lateral aspect of the palatine pyramidal process and the maxil-

lary tuberosity, whereas its bigger deep head originates from the medial 
surface of the lateral pterygoid plate and the pterygoid fossa. The medial 
pterygoid muscle (8) inserts at the medial surface of the ramus and angle 
of the mandible (9). The mandibular nerve (10) represents the largest of 
the three trigeminal divisions; it consists of a sensory root and a smaller 
motor root. Inferior to the foramen ovale (11), the mandibular nerve 
courses between the tensor veli palatini muscle and the Eustachian tube 
(12) posteromedially and the lateral pterygoid muscle anterolaterally; it 
provides meningeal and muscular branches and then divides into a 
smaller anterior trunk (13) and a larger posterior trunk (14). The anterior 
trunk courses laterally just below the roof of the infratemporal fossa; its 
provides various motor branches (deep temporal, masseteric, pterygoid) 
and the sensory buccal nerve. The otic ganglion is a peripheral ganglion 
formed by preganglionic parasympathetic fibers of the lesser petrosal 
nerve and sympathetic fibers from the plexus on the middle meningeal 
artery (5); the ganglion is located extracranially just inferior to the fora-
men ovale (11). The stylopharyngeal fascia originates on the styloid pro-
cess and the base of the spina sphenoidalis, anterolateral to the external 
opening of the carotid canal. It blends into the sphenopharyngeal fascia 
(15) anteromedially to insert at the lateral pterygoid plate. It extends 
along the anterior aspect of the Eustachian tube and the tensor veli pala-
tini muscle to separate the infratemporal fossa anteriorly from the post-
styloid compartment of the parapharyngeal space posteriorly. From the 
endonasal endoscopic perspective, the Eustachian tube traverses the 
parapharyngeal space always anterior to the petrous segment of the 
internal carotid artery. (g, h) Detail of the region around the foramen 
ovale. The posterior trunk (14) provides the auriculotemporal nerve (16), 
as well as the lingual, mylohyoid, and inferior alveolar nerves (not iden-
tified in ambiguity). The middle meningeal artery (5) ascends medial to 
the lateral pterygoid muscle to enter the middle cranial fossa via the 
foramen spinosum (17). Due to the anteromedial to posterolateral line of 
sight of the endoscopic approach, the middle meningeal artery is usually 
found posterior to the mandibular nerve and the foramen ovale. The 
accessory meningeal artery reaches the middle cranial fossa either via 
the foramen ovale or the foramen venosum Vesalii
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foramen ovale and the mandibular branch of the trigeminal 
nerve, when drilled flush to the cranial base the foramen 
ovale is found just posterolateral to it. The foramen spino-
sum is situated immediately posterolaterally to the foramen 
ovale, however, due to the anteromedial to posterolateral line 
of sight of the endoscopic approach, the foramen spinosum 
is encountered just behind the mandibular nerve as the mid-
dle meningeal artery traversing it enters the middle cranial 
fossa. Alternatively the inferior alveolar nerve can be fol-
lowed as its courses under the lateral pterygoid muscle 
toward the foramen ovale [45]. The medial pterygoid plate 
also serves as the attachment of the superior constrictor mus-
cle of the pharynx and the fibrous raphe to form the lateral 
layers of the wall of the nasopharynx; its medial plate there-
fore represents the lateral wall of the nasopharynx [46].
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