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KEYWORDS Abstract Introduction: Multiple surgical approaches have been described to access the infratem-
Infratemporal fossa; poral fossa. One of them is the endoscopic endonasal transpterygoid approach to the infratemporal
Transpterygoid approach; fossa. The endoscopic endonasal transpterygoid approach is considered the best to access the mid-
Internal maxillary artery; line structures such as the nasopharynx, Eustachian tube, sella, and clivus. Through this work, we
V2, try to describe the anatomical structures and landmarks of the infratemporal fossa from the endos-
V3 opic endonasal transpterygoid point of view.

Methods: A cadaveric study was performed on five adult specimens. Endoscopic medial maxillec-
tomy and complete resection of the posterior wall of the maxillary antrum were performed. Exten-
sion of the medial maxillectomy anteriorly was done to reach the lateral part of the infratemporal
fossa. Endoscopic Denker’s or Sturman—Canfield approach was done. Dissection of the pterygopal-
atine fossa was done with identification of maxillary artery branches, V2 (maxillary nerve) and mas-
ticatory muscles. Resection of the lateral pterygoid muscle and drilling the lateral pterygoid plate
improve exposure of the infratemporal fossa, including V3 (mandibular nerve), which lies posterior
to the lateral pterygoid plate.

Results: A total of ten infratemporal and pterygopalatine fossae (five cadaveric specimens) were
dissected endoscopically using a transpterygoid approach. Dissection of different anatomical struc-
tures in the infratemporal fossa was done to describe the anatomical structures and landmarks of
the infratemporal fossa.

Abbreviations: LPM, lateral pterygoid muscle; ICA, internal carotid
artery; IMA, internal maxillary artery; TMJ, tempromandibular joint.

* Corresponding author. Present address: Department of Otolaryn-
gology-Head and Neck Surgery, Faculty of Medicine, Alexandria
University, Champollion St, El azareeta 21131, Egypt. Tel.: +20
1110003881.

E-mail addresses: ahmedyouseef2002@yahoo.com (A. Youssef),
Ricardo.Carrau@osumc.edu, carraurl@gmail.com (R.L. Carrau),
ahmedtantawy@ahmedtantawy.com (A. Tantawy), aly284(@hotmail.
com (A.A. Ibrahim).

Peer review under responsibility of Alexandria University Faculty of
Medicine.

FLSEVIER Production and hosting by Elsevier

2090-5068 © 2014 Alexandria University Faculty of Medicine. Production and hosting by Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.ajme.2013.12.001


http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajme.2013.12.001&domain=pdf
mailto:ahmedyouseef2002@yahoo.com
mailto:Ricardo.Carrau@osumc.edu
mailto:carraurl@gmail.com
mailto:ahmedtantawy@ahmedtantawy.com
mailto:aly284@hotmail.com
mailto:aly284@hotmail.com
http://dx.doi.org/10.1016/j.ajme.2013.12.001
http://www.sciencedirect.com/science/journal/20905068
http://dx.doi.org/10.1016/j.ajme.2013.12.001

128

A. Youssef et al.

Conclusions: Endoscopic endonasal transpterygoid approach is considered one of the most useful
surgical solutions to manage selected tumors that involve the infratemporal fossa. A good under-
standing of the endoscopic anatomy of infratemporal fossa allows safe and complete resection of
lesions arising or extending to infratemporal fossa.

© 2014 Alexandria University Faculty of Medicine. Production and hosting by Elsevier B.V. All rights

reserved.

1. Introduction

The infratemporal fossa is present below the middle cranial
fossa floor, posterior to the maxillary sinus, medial to the ra-
mus of the mandible, and lateral to the nasopharynx. The
infratemporal surface of the greater wing of the sphenoid bone
forms its roof. The lateral pterygoid plate forms its medial
wall. The insertion of temporalis muscle into the coronoid
process, the mandibular ramus and condylar process of
mandible constitute the lateral boundary of the infratemporal
fossa.'

The infratemporal fossa contains the lateral and medial
pterygoid muscles, and important neurovascular structures,
such as the mandibular nerve (V3) and the internal maxillary
artery. Caudally, the infratemporal fossa is occupied by the
medial pterygoid muscle, that inserts into the angle of mandi-
ble. Posteromedially, the infratemporal fossa contains the car-
otid sheath (internal carotid artery [ICA], internal jugular vein,
and cranial nerves IX—XII) in the poststyloid part of parapha-
ryngeal space.' * Other contents of the infratemporal fossa in-
clude the pterygoid venous plexus, maxillary vein, and the
branches of mandibular nerve and chorda tympani nerves.
Medially, the infratemporal fossa communicates with the
pterygopalatine fossa via the pterygomaxillary fissure.”>

Multiple surgical approaches to the infratemporal fossa
have been described including lateral preauricular and postau-
ricular approaches, anterior trans-maxillary, and inferior
transmandibular approaches.> Anterior surgical approaches
to the infratemporal fossa include the sublabial transmaxillary
approach, Le Fort osteotomies, maxillary swing, and facial
translocation.* Endoscopic endonasal transpterygoid ap-
proaches have been described to manage multiple pathologies
in the paramedian and lateral skull base.’

Endoscopic endonasal transpterygoid approaches were first
described to access the lateral recess of the sphenoid sinus and
was then expanded to manage lesions of the middle cranial fos-
sa and infratemporal fossa.” ’ Understanding the anatomic
landmarks of the infratemporal fossa from the endoscopic
view is important before doing the endoscopic endonasal
transpterygoid approaches.® '

In this work, we studied the anatomy of the infratemporal
fossa from the endoscopic view through applying the endo-
scopic endonasal transpterygoid approach.

2. Materials and methods

We studied five human anatomic specimens, dissecting the
infratemporal fossa and pterygopalatine fossa bilaterally, in
accordance with institutional protocols. Using a standardized
method, all specimens were injected with red and blue silicone,
through the internal carotid artery and internal jugular vein,
respectively.

Visualization was facilitated by the use 0°, 30°, and 45° rod
lens endoscopes coupled to a high definition camera and
monitor (Storz Endoscopy, Tuttlingen, Germany). The surgi-
cal dissection was performed using paranasal sinus and skull
base/neurosurgical endoscopic instruments (Storz), and a
high-speed drill with angled hand-piece, and diamond and cut-
ting burrs (Total Performance System, Stryker, Kalamazoo,
MI, USA).

Photographs were taken with 0°, 30°, and 45° rod lens
endoscopes coupled to an HD camera and monitor (Storz
Endoscopy, Tuttlingen, Germany).

3. Results

A total of ten infratemporal and pterygopalatine fossae (five
cadaveric specimens) were dissected endoscopically using a
transpterygoid approach. Access was obtained after perform-
ing an endoscopic medial maxillectomy and the complete
resection of the posterior wall of the antrum. The latter was
accomplished using Kerrison rongeurs, starting its removal
at the anterior aspect of the sphenopalatine foramen, and pro-
ceeding in a medial to lateral direction.

The lateral exposure provided by a medial maxillectomy,
performing posterior septectomy may enhance this angle of ap-
proach. To dissect the most lateral aspect of the infratemporal
fossa, however, it is best to extend the medial maxillectomy
anteriorly with or without displacing the nasolacrimal duct.
To reach the most lateral part of the infratemporal fossa, we
remove the pyriform aperture and ascending process of the
maxilla (endoscopic Denker’s or Sturman—Canfield approach).
This is done by making a vertical incision just anterior to the
head of the inferior turbinate, directly over the edge of the
aperture. Extension of the dissection laterally, following a sub-
periosteal plane, exposes the entire anterior maxilla till the
infraorbital foramen and its corresponding nerve and vessel.

After dissecting the periosteum and the fat of the pteryg-
opalatine fossa, the main branches of the third part of the
internal maxillary artery were identified including the infraor-
bital, descending palatine, vidian, sphenopalatine, and poster-
ior nasal arteries (Fig. 1). All branches were transected to
expose the underlying neural structures including the infraor-
bital, descending palatine, vidian, and pharyngeal nerves.

The infraorbital nerve traversing the infraorbital fissure is
dissected, just after arising from the maxillary nerve near the
foramen rotundum, and before entering the infraorbital canal.
This portion of the infraorbital nerve accurately defines the
border between the infratemporal fossa and pterygopalatine
fossa.

Wide exposure of the infratemporal fossa requires complete
removal of the posterior wall from floor to roof of the maxil-
lary sinus. Removal of bone from the floor and lateral wall of
the sphenoid sinus exposes the bone comprising the floor of
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