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				Prologue

			

		

		
			
				Transorbital surgery is an evolving frontier in skull base surgery that has drawn increasing interest from ENT surgeons, neurosurgeons, ophthalmologists, and maxillofacial surgeons alike. The transorbital portals offer novel surgical pathways to regions traditionally considered difficult to access - areas where previous approaches often carried significant morbidity.

				By mastering these distinct incisions, surgeons across specialties can safely reach and visualise critical pathologies, enabling resections that were once thought nearly impossible. One of the most compelling advantages of transorbital approaches is their suitability in resource-limited environments, where access to highly specialised instrumentation, intensive post-operative care, or subspecialty teams may be constrained.

				This manual addresses a key gap in anatomical education, where conventional textbooks and static images often fall short. We hope it serves as a practical and accessible guide for both those beginning their journey in transorbital surgery and for seasoned surgeons seeking new perspectives.

				My sincere thanks to Medtronic Inc. for their support in the development of this educational resource.

				Darlene LubbeCape Town, South Africa
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				Transorbital Neuroendoscopic surgery (TONES) is a 

			

		

		
			
				These procedures have resulted in decreased intensive care unit stays, shortened hospitalizations, decreased pain and swelling, and a more rapid return to the patient’s normal lifestyle and quality of life. 

				The techniques of TONES grew out of, and expand upon, the field of transnasal endoscopic skull base surgery. The basic navigation guidance systems, instrumentation, and endoscopes are very similar in both techniques, though more heavily skewed toward the use of zero-degree endoscopes in TONES. Navigation is very important for TONES cases, particularly at the beginning when vector analytics is used to choose the appropriate orbital quadrant for the approach, as well as for centering the skin incision over the chosen vector. Transorbital approaches may be used alone, or in multiportal combination with transnasal approaches when transnasal access alone is limited or 

			

		

		
			
				risky due to the location of pathology. Such regions include areas in the superior or lateral orbit, superior infratemporal fossa, lateral frontal sinus, superior or lateral to the optic nerve, or involving regions in or posterior / lateral to the lateral aspect of the cavernous sinus. 

				The conceptual foundations for TONES were laid in the mid-2000’s through anatomic and computer-aided cadaver studies. With favorable feasibility studies, clinical studies began cautiously for the treatment of skull base and orbit trauma, CSF leaks, benign and then malignant lesions, validating the safety and efficacy of the techniques. The frontier of access spread from the anterior cranial fossa to the middle cranial fossa and more recently the temporal bone, posterior cranial fossa and brainstem. Among the most common current neurosurgical indications for TONES is the treatment of meningiomas in the greater sphenoid wing, orbital roof, 

			

		

		
			
				Foreword

			

		

		
			[image: ]
		

		
			
				field of surgery that was developed to provide minimally disruptive approaches to the orbit, adjacent sinuses and skull base (anterior, middle and posterior cranial fossae), and neighboring sections of the brain, while offering equal or improved surgical safety and efficacy relative to traditional open approaches. TONES offers 4 categories of approaches based on the quadrant of the orbit on which they are centered: superior, medial, inferior and lateral. It is a multidisciplinary field including the specialties of otolaryngology – head & neck surgery, neurological surgery, and ophthalmology. Working in teams, surgeons use small, scarless incisions through the eye lids or conjunctiva to access areas that might otherwise require large open approaches with significant retraction of the brain, eye, or other critical neurovascular structures. 
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				anterior clinoid and lateral cavernous sinus as well as those extending posteriorly in the anterior and middle cranial fossae. Surgical treatment of schwannomas, and pituitary adenomas with extension into the lateral cavernous sinus is also commonly performed. Among the most common applications in otolaryngology-head & neck surgery are the repair of orbital and skull base trauma; tumors and abscesses extending into the orbit, frontal sinus and cranium; mucoceles and CSF leaks; and resection of benign and malignant skull base tumors. 

				With international and multidisciplinary collaboration, research and didactic presentations have increased dramatically. Originally appearing as the occasional oddity, they are now the subject of day-long sessions at national meetings as well as international meetings that last several days organized by the internationally recognized Endoscopic Transorbital 

			

		

		
			
				Society (ETOS). This is highly important, given the unique skill set that is required for performance of these approaches and their unique anatomic perspectives. Surgeons who did not have a structured education on these techniques in their residency or fellowship should seek additional educational opportunities such as these before attempting to perform these approaches. The ETOS is an excellent resource for this, providing detailed information on learning opportunities such as courses, papers and books (https://endo-orbit.com/).

				TONES is now an integral part of an evolving paradigm shift in minimally disruptive skull base surgery that leverages advances in technology, techniques and anatomic knowledge to provide improved outcomes and safety. These procedures are not intended to replace traditional open field surgery or transnasal endoscopic approaches; rather 

			

		

		
			
				they provide a complementary strategy that should be incorporated into the options of the modern skull base surgeon for carefully selected pathology.

				Kris. S. Moe MDProfessor and ChiefDivision of Facial Plastic SurgeryDepartments of Otolaryngology & Neurological SurgeryUniversity of Washington School of Medicine
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				Like a book, unlike a book

			

		

		
			
				The eBook contains additional information. Throughout this eBook, interactive icons enhance the learning experience:

			

		

		
			
				Important takeaways and tips

			

		

		
			
				Dive deeper and test yourself

			

		

		
			
				Questions, answers, explanations

			

		

		
			
				Skills in motion

			

		

		
			
				Back to chapter start & contents

			

		

		
			
				Suggested reading

			

		

		
			
				Interactive items

			

		

		
			
				Explore labelled 3D structures

			

		

		
			
				An internet connection is necessary to access Video, 3D Anatomy & Curated references.
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				This manual is part of a series focused on relevant surgical techniques of modern Otorhinolaryngology, Head & Neck surgery.

				The series will help skull base surgeons explore increasing medical advances in this exciting area by presenting trending surgeries by experienced medical professionals from around the world. 

				The expressed opinions reflect each practitioner’s own ideas and expertise. 

			

		

		
			
				The techniques described herein and the use of instructions for the related procedures are made available by Medtronic ENT to the healthcare professional to illustrate the author’s suggested treatment for the appropriate patient. In the final analysis, the preferred treatment is that which, in the healthcare professional’s judgment, addresses the needs of the individual. 

				Each practitioner should practice within their own comfort zone.
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				Nota Bene

			

		

		
			
				Disclaimer

			

		

		
			
				The content in this eBook is based on the faculty’s clinical judgment. Medtronic does not take a position on matters of clinical practice, outside the scope of the safe and effective use of its products.

				This eBook is provided for general educational purposes only and should not be considered the exclusive source for this type of information. This eBook does not replace or supersede approved labeling. At all times, it is the professional responsibility of the practitioner to exercise independent clinical judgment in a particular situation.

				Important Reminder This information is intended only for users in markets where Medtronic products and therapies are approved or available for use as indicated within the respective product manuals. Content on specific Medtronic products and therapies is not intended for users in markets that do not have authorization for use.
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				Introduction | Historical perspective

			

		

		
			
				Early Transorbital surgery

				Transorbital (neuroendoscopic) surgery was first attempted, as frontal lobotomy, in 1937 by Italian psychosurgeon Amarro Fiamberti. He inserted a tube or leukotome through the eye socket and injected alcohol into the frontal lobe.1 

				American neurologist Walter Jackson Freeman II, along with neurosurgeon James W. Watts, introduced prefrontal lobotomy to the United States. By 1945, Freeman doubted its efficacy and modified the procedure. His transorbital approach was less expensive, faster, and more effective than standard lobotomy.

				On January 19, 1946, Freeman performed his first transorbital lobotomy on a 29-year-old woman with depression and violent behaviour. The procedure was described as successful; the patient returned to a relatively normal life.2

			

		

		
			
				Historical perspective

			

		

		
			
				Endoscopic orbital surgery

				The concept of using endoscopy in the orbit was first proposed by Norris and Cleasby in 1983. They approached intraconal and extraconal lesions with handheld or mounted endoscopes.1 

				The Endonasal routeAdvances in imaging technology, illumination, and instrumentation, and the rapid development of endonasal sinus surgery, have resulted in a renewed interest and the adoption of these technologies for orbital surgery.

				In the early 2000’s, the feasibility of the transnasal endoscopic route had been proven to treat some kinds of diseases within the orbit by the ethmoidal-lamina papyracea approach and put forward the basic principle of surgical management.3, 4

			

		

		
			
				Endoscopic Transorbital Surgery

				In 2010, a cadaveric study by J.N. Ciporen, K.S. Moe et al., concluded that the medial approach (precaruncular transorbital approach) provided rapid, direct, coplanar access to the clivus, sella, and suprasellar/parasellar regions.5

				Also in 2010, K.S. Moe et al. reported on 16 patients that underwent 20 transorbital procedures to treat cerebrospinal leaks, optic nerve decompressions, repair of cranial base fractures, and removal of 3 skull base tumours. There were no significant complications or treatment failures in any of the 20 procedures.6
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					https://www.endo-orbit.com/
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				The Endoscopic TransOrbital Society - ETOS

				Since then, the rapid adoption of these techniques by numerous international teams has facilitated substantial expansion of knowledge and experience of transorbital surgery as a minimally disruptive procedure. These approaches are now also utilised in the paediatric population, and their application to robotic surgery is currently under investigation. The Endoscopic TransOrbital Society organises annual international meetings and educational content to share growing knowledge in this field and to network with experienced colleagues worldwide.

				ETOS - Mission

				Introducing The Endoscopic TransOrbital Society - ETOS, a multidisciplinary society pioneering the future of minimally invasive surgery.

			

		

		
			
				ETOS - Vision

				A confluence for experts in neurosurgery, maxillofacial, ENT, ophthalmology, and oculoplastic surgery, dedicated to advancing endoscopic techniques.
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					Dry lab model

					Orbital apex and surrounding structures from posterior

						Orbital fat (apex)

						Internal carotid artery

						Cavernous sinus

					Model design: D. Lubbe
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				Visualisation and access

				Endoscopic transnasal approaches allow access to all the paranasal sinuses, medial orbit, pterygopalatine and infratemporal fossa, midline anterior skull base structures from cribriform area to pituitary fossa and beyond. However, there are limitations to reaching pathology in 

				Lateral locations of well-pneumatised frontal and sphenoid sinuses

				The middle cranial fossa (cavernous sinus, Meckel’s cave)

				The petrous apex 

				The orbit limits visualisation and access to these lateral lesions and pathologies of the ventral skull base. The concept of transorbital approaches addresses this limitation by bypassing the contents of the orbit while taking advantage of the natural tissue planes to reach these areas with 0-30 degree endoscopes and straight instruments (coplanar). 

			

		

		
			
				Rationale

			

		

		
			
				Temporarily displacing the globe and orbital soft tissues without compromising these delicate structures creates pathways for visualisation, access and adequate handling of instruments to deal with lesions in these areas.1, 2
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				Multiportal ApproachEndoscopic transnasal surgery offers two sinonasal corridors. Transorbital surgery adds four standardised surgical pathways.Consequently, multiportal surgery offers a diverse range of combinations to augment the visualisation, access, and manipulation of instruments, thereby addressing both ipsilateral and contralateral pathology that was previously inaccessible or situated beyond or across surgical boundaries (e.g. orbit, inferior orbital fissure, pterygo-palatine fossa, infratemporal fossa).Thus, a tumour of the maxillary sinus invading the orbital floor, inferior orbital structures and extending along the infraorbital nerve would be readily accessible with an endonasal and a transorbital inferior approach up to the foramen rotundum. The lateral transorbital approach can then be used to visualise the maxillary nerve (CN V2) as it enters foramen rotundum from the intracranial 

			

		

		
			
				space. It is important to remember that oncologic principles should always be followed, regardless of the surgical approach.3, 4

				Minimally invasive accessTraditional open procedures, such as the Lynch-Howarth incision for accessing the ethmoidal arteries, are increasingly being replaced by less invasive transorbital techniques. The medial transcaruncular approach is particularly advantageous, as it leaves no external scar and provides direct access to the vessels while avoiding trauma to the orbicularis muscle, the lacrimal system, and nearby neurovascular structures.
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						Multiportal options

						The illustration shows the different transorbital and endonasal approaches. Combinations of all approaches (also ipsi-/contralteral) are possible.
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						Multiportal options - Planning

						The illustration indicates the regions to be reached by different approaches or combinations of approaches
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				Approach

				The strategy chosen to reach the target, any type of access, pathway or corridor

				INCISIONThe cut made in tissue (skin/mucosa/conjunctiva) that allows entry

				PortalThe entry point for transorbital surgery after the incision is made, for example:

				Lateral portal can be accessed through the superior eyelid incision / brow or sub-brow incisions.

				Medial portal can be accessed through the pre-, trans- or retrocaruncular and Lynch Howarth incisions

				Inferior portal can be accessed through a conjunctival or skin incision

			

		

		
			
				DEFINITIONS

			

		

		
			
				Corridor An anatomical channel traversed after entering that naturally remains open like the endonasal route

				PathwayThe trajectory/line of dissection within that corridor or portal

				MultiportalUsing more than one entry point/portal in combination

				ExtraorbitalNormal tissue or pathology outside the bony orbit

				TRansorbitalThe route to pathology within and beyond the orbit, e.g. paranasal sinuses, anterior, middle, posterior fossa

			

		

		
			
				Extraperiosteal Normal tissue or pathology outside the periosteum of the orbit

				ExtraconalNormal tissue or pathology outside the muscle cone of the orbit

				IntraconalNormal tissue or pathology inside the muscle cone of the orbit

				BiplanarAngled visualisation (30 degree and more) and angled instruments to reach a target pathology

				CoplanarDirect visualisation (0 - 30 degree) and use of mostly, but not exclusively, straight instruments
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						Transorbital portals

						Transorbital routes, approaches that require instruments to remain open during surgery
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					Endonasal corridor
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					Medial approach

					Transorbital pathway
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				Introduction

				The bony borders of the orbits are pyramid-shaped and serve as protective walls for the soft tissues within.

				The extraconal muscles enable the globe to move in three dimensions: horizontally, vertically, and torsionally.

				Three cranial nerves are responsible for the movement of the globe:

				Oculomotor nerve (CN III)

				Trochlear nerve (CN IV)

				Abducens nerve (CN VI)

				Intraocular muscles are within the eye itself and control functions like:

				Pupil size (sphincter pupillae - constriction, CN III), and dilator pupillae - mydriasis, sympathetic V1)

				Lens shape (accommodation - ciliary muscle, CN III

			

		

		
			
				The orbit

			

		

		
			
				Two cranial nerves move the eyelid:

				Oculomotor nerve (CN III)

				Facial nerve (CN VII)

				The visual function is provided by the optic nerve (CN II).

				The sensation is controlled by the trigeminal nerve (CN V) and its two branches: 

				The ophthalmic branch (CN V1)

				The maxillary branch (CN V2) 

				The blood supply to the eye originates from two distinct sources: 

				The ophthalmic artery is a branch of the internal carotid artery.

				The infraorbital artery originates from the internal maxillary artery, which is one of the eight branches of the external carotid artery.
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					Trochlear nerve
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				Bones of the orbit

				The orbit is a paired, transversely oval, and cone-shaped osseous cavity. Seven bones form each orbit: frontal, sphenoid, maxillary, zygomatic, palatine, ethmoid, and lacrimal. They function as a physical barrier from blunt trauma to the eye, an anchor for muscles and ligaments to attach.

				Cranial (superior) boundaryThe lesser wing of the sphenoid bone and the frontal bone form the roof. 

				Lateral boundaryThe lateral wall consists of the greater wing of the sphenoid bone, the frontal and the zygomatic bone. The lateral wall is the strongest of the four orbital walls.

				Medial boundaryThe medial orbital wall comprises the lacrimal, ethmoid, maxillary, and lesser wing of the sphenoid bones. 

			

		

		
			
				Caudal (inferior) boundaryThe orbital floor is formed by the maxillary, palatine, and zygomatic bones.

				Foraminae and fissures allow nerves, vessels, and the lacrimal system to enter or leave the orbital cavity.

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				
					Palatinal bone

				

			

		

		
			
				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				
					Frontal bone

				

			

		

		
			
				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				
					Sphenoid bone

				

			

		

		
			
				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				
					Zygoma

				

			

		

		
			
				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				
					Sphenoid bone

				

			

		

		
			
				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				
					Maxillary bone

				

			

		

		
			
				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				
					Lacrimal bone

				

			

		

		
			
				
					Temporal bone

				

			

		

		
			
				
					[image: ]
				

				
					[image: ]
				

			

		

	
		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				18

			

		

		
			
				Anatomy | The Orbit

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Left orbit - lateral side
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				Entries to the orbit - the orbital apex

				Optic canal

				The optic canal is a funnel-shaped structure that is part of the sphenoid bone. It extends from the optic foramen to the orbital apex, the posterior-most part of the orbit. 

				The orbital apex includes both the optic canal and the superior orbital fissure. The optic canal is located medial to the superior orbital fissure. The lesser wing of the sphenoid bone separates both openings. 

				Superior orbital fissure (SOF)

				The SOF is bordered laterally by the greater wing of the sphenoid bone. Both openings (Optic canal, SOF) connect orbit and middle cranial fossa. 

			

		

		
			
				Inferior orbital fissure (IOF)

				The IOF lies at the junction between the lateral wall and the floor of the orbit, inferior to the SOF.

				It is bounded by the lower margin of the orbital surface of the greater wing of the sphenoid, laterally by the zygoma, posteromedially by the orbital process of the palatine bone, and anteriorly by the maxilla.

				The IOF communicates mainly with the pterygopalatine fossa (posteromedial part) and infratemporal fossa (anterolateral part).

				The anterolateral segment allows access to the temporal fossa.

				EXITS FROM THE ORBIT

				Supraorbital foramen superiorly

				Infraorbital foramen inferiorly

				Foraminae ethmoidales medially

				Lacrimal sac and duct medially
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				Muscles of the orbit

				The extraocular muscles, responsible for the movement of the globe are:

				Superior rectus: Elevates, adducts and rotates medially

				Medial rectus: Adducts

				Inferior rectus: Depresses, adducts and rotates laterally

				Lateral rectus: Abducts

				Superior oblique: Depresses, abducts, and rotates medially

				Inferior oblique: Elevates, abducts, and rotates laterally 

				The levator palpebrae superioris muscle elevates the upper eyelid. It is superior to the superior rectus muscle at the roof of the orbit. The two muscles join in a common aponeurosis anteriorly.
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				Click all buttons first, then try the Radiology overlay
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						MRI overlay orbit
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				Nerves of the orbit

				Five out of the twelve cranial nerves run through the orbit that have functions linked to the eye.

				The superior orbital fissure gives passage to the orbit for most of the cranial nerves. Only the optic nerve (CN II) has its own canal, which is part of the sphenoid bone. The maxillary nerve (CN V2) leaves the skull base through foramen rotundum into the pterygopalatine fossa, where it gives off several branches. The continuation of CN V2 that enters the orbit via the IOF is then called the infraorbital nerve.

				SPECIAL SENSORY - VISIONOptic nerve (CN II)

				The optic nerve transmits visual input from the retina to the brain.

			

		

		
			
				MOTOR FUNCTIONOculomotor nerve (CN III) 

				Innervation to the pupil and lens (autonomic, parasympathetic)

				Innervation to the upper eyelid (levator palpabrae)

				Innervation of the eye muscles that allow for visual tracking and gaze fixation (superior rectus muscle, medial rectus muscle, inferior rectus muscle, and inferior oblique muscle)

				Trochlear nerve (CN IV)

				Innervation of the superior oblique muscle

				Abducens nerve (CN VI)

				Innervation of the lateral rectus muscle
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					Abducens nerve (CN IV)

				

			

		

		
			
				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				
					Nasociliary nerve (CN V1)
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					Lacrimal nerve (CN V1)
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				SENSORYTrigeminal nerve (CN V)

				Ophthalmic nerve (CN V1)The ophthalmic nerve (CN V1) enters the orbit via the superior orbital fissure and runs through the orbit cranially. It gives off the

				Frontal nerve (the largest branch) that runs forward on top of the levator palpebrae superior end divides into:

				Supraorbital nerve and the

				Supratrochlear nerve 

				Both guarantee the sensation function of the ipsilateral forehead.

				Maxillary nerve (CN V2)The maxillary nerve (CN V2) passes through the foramen rotundum, runs through the infraorbital fissure to enter the orbit caudally. from foramen rotundum it runs to the pterygopalatine fossa and the inferior orbital fissure. In the infraorbital groove/canal it continues anteriorly to the infraorbital foramen to become the infraorbital nerve and supplies the face and cranial oral cavity.

				It provides sensory perception to the maxillary region of the face and cranial oral cavity, then called Infraorbital nerve.
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					Supratrochlear nerve (CN V1)
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					Supraorbital nerve (CN V1)
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					Lacrimal nerve (CN V1)
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				Vessels of the orbit

				ARTERIESOphthalmic artery (from the internal carotid artery)It enters the orbit through the optic canal of the sphenoid bone. The artery pierces the dura of the optic nerve. It supplies the central retinal artery. The lacrimal artery supplies the lateral rectus muscle, lacrimal gland, eyelids, temporal fossa, and cheeks. The superior and inferior muscular arteries supply the superior rectus and superior oblique muscles, as well as the inferior rectus and medial rectus muscles, respectively. The anterior and posterior ethmoidal arteries are medial branches of the ophthalmic artery. They exit the orbit through the fronto-ethmoidal fissure. Depending on the pneumatisation of the sinuses, they run within the ventral skull base or freely below, crossing the ethmoidal sinus on their way to the lateral lamina of the cribriform plate. 

			

		

		
			
				Infraorbital artery, a branch of the maxillary artery (from the external carotid artery)It courses through the inferior orbital fissure through the infraorbital canal alongside the infraorbital nerve. 

				VEINSThe superior ophthalmic vein (SOV) connects the facial vein to the cavernous sinus and is important as it drains the danger triangle of the face. SOV runs above the optic nerve, beneath levator, between it and superior rectus. It passes through the SOF but above the annulus of Zinn, i.e. in the part of the SOF outside the tendinous ring. The inferior ophthalmic vein drains the venous plexus on the orbital floor, runs along the floor via the IOF to the pterygoid venous plexus or it can drain directly into the cavernous sinus via the superior ophthalmic vein.

			

		

		
			
				The central retinal vein drains the retina and runs within the optic nerve to the cavernous sinus or superior ophthalmic vein.
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				Lacrimal system

				The lacrimal gland is located in a groove of the frontal bone in the superior-lateral orbit. The lacrimal canaliculi start medially in the upper and lower eyelids. They confluence into the lacrimal sac, which is found in a groove of the lacrimal bone. From here, the lacrimal sac continues caudally as the lacrimal duct and opens under the inferior turbinate endonasally. The lacrimal sac and nasolacrimal duct lie below the frontoethmoidal suture line.
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					Superior canaliculus
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				Connective tissue

				The medial and the lateral canthus are where the upper and lower eyelids meet.

				Medial canthusIt includes the canthal tendon and lacrimal canaliculi. The canaliculi and tendon are superficial to the area of dissection in a case of a medial approach and should be preserved. The medial canthus is difficult to reconstruct.

				Lateral canthusThe lateral canthal tendon attaches the upper and lower tarsal plates to Whitnall’s tubercle inside the orbital rim deep to the septum. The fibers of the lateral canthus insert into the periosteum but not beyond it. The lateral canthus is well-known for being cut in case of acute bleeding into the orbit to lower the intraorbital pressure (Lateral canthotomy).
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					Lacrimal gland
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				The Annulus of ZinnAn annular tendon, also known as the “Annulus of Zinn,” is located in the apex of the orbit. The four rectus muscles originate from this tendon. It is attached to the superior, inferior, and medial sides of the optic canal, as well as the most medial aspect of the lateral margin of the superior orbital fissure, which is formed by the greater wing of the sphenoid. The annular tendon encloses the optic nerve, the ophthalmic artery, and cranial nerves associated with vision, eye movement, and accommodation. Other structures in this “outside-the-ring” compartment: 

				Trochlear nerve (CN IV)

				Lacrimal nerve (from CN V1)

				Frontal nerve (from CN V1) 
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				Background

				Interactive buttons below for the background illustration and the 3D model
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				The orbit, as a complex anatomical structure itself, has the following bony relationships:

				Superior: Frontal sinus (anterior) and frontal lobe of the brain (posterior), separated from orbit by the orbital plate of the frontal bone

				Medial: Ethmoidal and medial sphenoid sinus and anterior cranial fossa

				Inferior: Maxillary sinus and pterygopalatine fossa

				Laterally, the temporal fossa and the temporalis muscle can be reached after crossing the bony boundary of the greater wing of the sphenoid bone and zygomatic bone.

				A fundamental principle reigns over the choice of approach for orbital access (via the endonasal corridor) and transorbital access (to the orbit and regions beyond 

			

		

		
			
				Surrounding regions

			

		

		
			
				the orbit): the surgical pathway should not cross the optic nerve to avoid direct manipulation and subsequent deficit. Based on that principle, the best accessible lesions for the endonasal corridor to pathology of the orbit and beyond are located medially and inferiorly to the optic nerve.Transorbital access to the paranasal sinusesThe endonasal route offers optimal access to the paranasal sinuses. However, well-pneumatised lateral recesses of the sphenoid and frontal sinuses present challenges for visualisation and access. Instrument handling in these areas necessitates extending the endonasal route (Draf 3 procedures for the frontal sinus with or without orbital transposition and partial resection of the piriform aperture, sphenoidectomy, posterior septectomy, and transpterygoid access for 

			

		

		
			
				the sphenoid sinus). Biplanar instrument handling is intricate. 

				In contrast, the transorbital route provides visualisation and access more directly. Coplanar instrument handling is more straightforward. The transorbital approach does not compromise endonasal structures. In combination with a standard endonasal corridor, it facilitates less compromising access to the pathology.
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				Transorbital access to anterior and middle cranial fossa

				After drilling the osseous borders of the orbit, the medial and superolateral approaches give access to the anterior (and middle cranial) fossa. Several bony landmarks are used in the literature to perform the craniectomy and are also key landmarks for transorbital surgery. The most common landmark is the superior orbital fissure (SOF). Via the SOF, the orbit communicates with the middle cranial fossa.

				Nerves of the SOF

				Lacrimal nerve (from the ophthalmic nerve CN V1)

				Frontal nerve (from the ophthalmic nerve CN V1)

				Trochlear nerve (CN IV)

				Superior and inferior branches of the oculomotor nerve (CN III)

				Abducens nerve (CN VI)

			

		

		
			
				Veins of the SOF

				Superior ophthalmic vein

				Inferior ophthalmic vein

				Other landmarks are:

				The optic strut which is part of the lesser wing of the sphenoid separates the SOF from the optic canal. The sagittal crest is a piece of bone that is formed by drilling the greater wing of the sphenoid away and you eventually just have a thin piece of bone left that separates you from the SOF and the meningo-orbital band (MOB).

				The optic canal contains the optic nerve and the ophthalmic artery (from the internal carotid artery). It begins in the orbital apex, goes throug the optic canal and enters the middle cranial fossa

				The inferior orbital fissure (IOF) is located inferior to the SOF.

			

		

		
			
				The meningoorbital band

				The meningoorbital band (MOB) is the most superficial dural band that tethers the fronto-temporal dura to the periorbita. 

				The superolateral transorbital approach, after removing part of the greater wing of the sphenoid and opening the meningoorbital band, exposes the lateral wall of the cavernous sinus from the trigeminal root to the petrous bone, and laterally to the foramen spinosum with the middle meningeal artery. This interdural pathway lies in the same sagittal plane as the lateral wall of the cavernous sinus. Advantages include a favorable angle of attack, minimal brain retraction, and the possibility for dissection through the interdural space without entering the neurovascular compartment of the cavernous sinus.
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				Meckel’s cave

			

		

		
			
				The cavernous sinusThe cavernous sinus is part of the middle cranial fossa and the brain’s dural venous sinus and contains multiple neurovascular bundles. It is situated bilaterally to the sella turcica. It extends from the superior orbital fissure anteriorly to the petrous part of the temporal bone posteriorly and is about 1 cm wide and 2 cm long. The venous blood that flows to the cavernous sinus is from the superior and inferior ophthalmic veins, superficial middle cerebral vein, and sphenoparietal sinus. The intercavernous sinuses communicate between the left and right cavernous sinuses anterior and posterior to the infundibulum of the pituitary gland.

				The oculomotor nerve (CN III), the trochlear nerve (CN IV) and the abducens nerve (CN VI) pass the cavernous sinus in a posterior-anterior direction. The oculomotor nerve (CN III), the trochlear 

			

		

		
			
				nerve (CN IV), the ophthalmic nerve (CN V1), the maxillary nerve (CN V2) run embedded in the dura mater of the lateral wall of the cavernous sinus. The abducens nerve (CN VI) runs within the cavernous sinus with the ICA.

				Meckel’s CaveThe trigeminal cave, or Meckel’s cave, first described by Johann Friedrich Meckel, the Elder, in 1748, is a cerebrospinal-fluid-containing dural pouch in the medial portion of the middle cranial fossa adjacent to the cavernous sinus. It opens to the posterior cranial fossa and houses the trigeminal ganglion. Its deep location, the presence of the temporal lobe, and the anatomical proximity to vital neurovascular structures make its surgical access challenging.

				The endoscopic approaches, through (the endonasal and) transorbital routes, can 

			

		

		
			
				provide adequate exposure to Meckel’s cave, especially for its more medial portions, bypassing the impediment of major neurovascular structures and significant brain retraction.
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				Transorbital access to the Pterygopalatine fossa (PPF), the infratemporal fossa (ITF) and the temporal fossa (TF)

				The transorbital approach can provide access to all three regions that would otherwise require morbid transfacial or transcranial approaches. The temporal fossa is reached by removal of the lateral orbital wall, while the pterygopalatine and infratemporal fossae are accessed by resection of the inferolateral orbital wall. An alternative, and often more advisable, route to the PPF and ITF is the transmaxillary approach.

				Nerves of the IOF

				Infraorbital nerve (from CN V2 in PPF), passes through IOF, onto orbital floor in infraorbital groove, exits infraorbital foramen on face

				Zygomatic nerve (from maxillary nerve (CN V2))

			

		

		
			
				Artery of the IOF

				Infraorbital artery from the maxillary artery, that comes from the external carotid artery

				Veins of the IOF

				Inferior ophthalmic veins

				Infraorbital vein

				The IOF is an important landmark for access to the infratemporal fossa. Using the transorbital approach offers wide exposure to structures and pathology of the ITF. The most important anatomical structures that can be found in the infratemporal fossa in different planes are: 

				The second part of the maxillary artery (from the external carotid artery)

				The branches of the mandibular nerve (CN V3)

				The middle meningeal artery 

				The medial pterygoid muscle and the tensor veli palatini muscle

			

		

		
			
				The prestyloid segment is composed mainly of fat and lymph nodes. 

				The parapharyngeal carotid artery in the poststyloid segment. The mandibular nerve (CN V3) and the origin of the levator and tensor veli palatini muscles serve as landmarks for identification of the parapharyngeal carotid artery.
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				3.1.	Medial approach

				3.2.	Superolateral approach

				3.3.	Inferior approach

				3.4.	The surgeons’ learning curve

			

		

		
			
				Indications
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				Indications | The Medial Approach
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				MEDIAL ORBITal WALL ACCESS

				To address blow-out fractures of the medial orbit and to reconstruct the medial orbital wall.DRAINAGE of ORBITAL COLLECTIONS

				Medially located subperiosteal, intraconcal and extraconal hematomas and abscesses secondary to complicated sinusitis.

				EpistaxisLigation of anterior and posterior ethmoidal arteries.

				Intraorbital lesionsMinimally invasive surgery for removal of medial intra en extraconal lesions – cavernous haemangiomas, pseudotumours and to biopsy medially located lesions.

			

		

		
			
				The medial approach

			

		

		
			
				paranasal sinuses

				Encephaloceles, inverted papillomas, skull base fracutures. Access to the:

				Frontal recess

				Lateral aspect of the ipsilateral sphenoid sinus

				Contralateral sphenoid sinus for spontaneous cerebrospinal fluid (CSF) leaks from well pneumatised sinuses

				Medial cavernous sinus
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						Anterior ethmoidal artery and nerve right orbit
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				Indications | The Medial Approach

			

		

		
			
				Optic nerve decompression

				As a single portal approach or as part of multiportal surgery for optic nerve decompression. The medial (transcaruncular) portal is especially useful to retract herniating fat and muscle laterally to allow for both posterior orbital and optic nerve decompression. In contrast, the picture shows the endonasal view of the optic nerve.intracranial Regions

				Access to the:

				Ipsilateral anterior cranial fossa

				Cribriform area

				Olfactory fossa
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					Optic nerve
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					Ophthalmic artery
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					Sup. oblique muscle
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					Ant. ethmoidal artery
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					Internal carotid artery
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					Opticocarotid recess
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					Post. ethmoidal artery

				

			

		

		
			
				
					Endonasal view into the left orbit and ventral skull base 

					seen with an angled endoscope
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				Indications | The Medial Approach

			

		

		
			
				Medical history

				A 92-year-old male presented with severe epistaxis after a fall. He continued to bleed despite adequate nasal packing.

				Examination

				Aside from facial bruising and a continuous ooze past the nasal packing, the physical and ENT examination were normal.

				Investigation – CT

				A nasoethmoid fracture could be visualised on an uncontrasted CT of the sinuses, in close approximation to the AEA.

				Preparation

				Patient and team positioning

				Infiltration of precaruncular site with 1:80000 Lignocaine with Adrenaline

				Prophylactic antibiotics

				Instrumentation medial portal AEA with fracture

			

		

		
			
				Case 1

				PersistenT epistaxis
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						Medial approach

						Exposure AEA
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							Fracture anterior ethmoidal foramen

						

					

				

			

		

		
			
				
					[image: ]
				

				
					
						Medial approach

						Exposure AEA
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							Anterior ethmoidal nerve
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							Lamina papyracea fracture
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							Anterior ethmoidal artery

						

					

				

			

		

		
			
				
					
						Medial approach

						Exposure transcaruncular portal
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						Medial approach

						Normal examination, some bruising
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						QUESTION

						What are the origin and the function of the anterior ethmoidal nerve?

						ANSWER

						The origin of the anterior ethmoidal nerve is the trigeminal nerve (CN V1). It carries sensory innervation from the anterior and middle ethmoidal air cells as well as from the frontal sinus. The anterior ethmoidal nerve terminates by dividing to form internal and external nasal nerves, and the latter supplies the skin of the dorsum of the nose.

						Source

						B.C. Anderson, L.K. McLoon in Encyclopedia of the eye, Elsevier 2010
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				Indications | The Medial Approach
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				Medical history

				A 51-year-old male presented with orbital pain, proptosis and loss of vision. The episodes lasts 4-5 days and settled with resolution of symptoms.

				Examination

				Mild proptosis, normal range of movement, vision appeared intact and no diplopia was observed.

				Investigation - MRI

				Uniformly enhancing DW hyperintense cystic lesion in retro-ocular intraconal space. The lesion displaces the optic nerve superiorly.

				Challenge

				The challenge was to determine the most suitable approach to avoid damage to the superiorly displaced optic nerve, using a medial, superior, or endonasal approach. We considered a medial transcaruncular approach as the best option. 

			

		

		
			
				Case 2

				Cavernous hemangioma of The medial orbit
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						MRI cor

						Optic nerve displaced cranially
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							Hemangioma

						

					

				

				
					
						[image: ]
					

					
						
							Optic nerve

						

					

				

			

		

		
			
				
					
						MRI cor

						Hemangioma accessible between medial and inferior rectus muscle
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							Hemangioma
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							Inferior rectus muscle
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							Medial rectus muscle
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						MRI ax

						Hemangioma displacing the muscles at the orbital apex
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							Hemangioma
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							Lateral rectus muscle
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							Medial rectus muscle
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						MRI sag

						Hemangioma posterior to the globe
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							Hemangioma
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						Medial approach, transcaruncular incision
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				Indications | The Medial Approach

			

		

		
			
				Medical history

				A 40-year-old female presented with severe TED and decreased vision, right more than left. Previously, lateral, medial and inferior decompressions were done.

				Examination

				She had a normal ENT- examination, but proptosis and all signs of an orbital apex syndrome.

				Investigation

				MRI and CT: Congestion of the orbital apex, caused by large inferior, superior, medial and lateral rectus muscles.

				CHallenge

				There is a clear indication for an optic nerve decompression. However, the posterior orbital contents and the medial rectus muscle herniate into the posterior ethmoid and nasal cavity, obscuring the view of the optic nerve canal for decompression.  

			

		

		
			
				Case 3

				Thyroid Eye disease (TED) - Multiportal approach
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						MRI ax

						Lateral and medial rectus muscles, obstructed optic nerve
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							Lateral rectus muscles
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							Medial rectus muscles
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							Right optic nerve

						

					

				

			

		

		
			
				
					
						CT ax

						Enlarged medial and lateral rectus muscles
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							Lateral rectus muscles
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							Medial rectus muscles
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							Apex orbit
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						CT sag

						Enlarged intraorbital muscles, herniation orbita content into maxillary sinus after decompression before
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							Inferior rectus muscle
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							Inferior decompression
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							Superior rectus muscle
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				Indications | The Superolateral Approach
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				LACRIMAL GLAND ACCESS

				To biopsy and/or remove lesions involving the lacrimal gland.THYROID EYE DISEASEAs part of a balanced decompression (medial and lateral) for patients with proptosis secondary to thyroid eye disease.PARANASAL SINUSESEncephaloceles, inverted papillomas, skull base fracutures. Access to the:

				Lateral aspect of well pneumatised frontal sinus for mucoceles, inverting papillomas, etc.

				Lateral aspect of well pneumatised sphenoid sinus for spontaneous CSF leaks

				INTRAORBITAL LESIONSMinimally invasive surgery for removal of superior and lateral extra- and intraconal 

			

		

		
			
				The superolateral approach

			

		

		
			
				lesions – cavernous haemangiomas, pseudotumours and to biopsy laterally located lesions.LESIONS CROSSING PLANESThe superolateral approach, mostly as part of a multiportal approach, provides access to lesions that cross boundaries between the orbit, sinuses and brain - through the IOF, SOF, optic canal, so that lesions can be followed to the:

				Temporal fossa

				Pterygopalatine fossa

				Infratemporal fossa

				Middle cranial fossa

				INTRACRANIAL REGIONS

				Access to the:

				Ipsilateral anterior cranial fossa

				Middle cranial fossa

				Temporal lobe

				Cavernous sinus

			

		

		
			
				DRAINAGE MUCOCOELES AND INTRAORBITAL ABSCESSES

				Laterally located mucocoeles, subperiosteal and intraorbital abscesses secondary to complicated sinusitis.
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				Indications | The Superolateral Approach

			

		

		
			
				Medical history

				A 40-year-old male presented with left-sided proptosis. He had a history of a previous craniotomy for a middle cranial fossa meningioma.

				Examination

				Aside from noticeable proptosis, his vision was intact and he had a normal ENT- examination.

				Investigation

				MRI: A large mass, presumably a meningioma, was seen on T1W and T2W gadolinium enhanced MRI scan (1,2).

				Challenge

				The previous craniotomy would make revision surgery difficult using the same approach due to the previous reconstruction. The lateral transorbital approach would obviate the need for plate and screw removal and further reconstruction.

			

		

		
			
				Case 1

				Orbital Meningioma
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						Superolateral approach

						Residual orbital meningioma post craniotomy
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						Superolateral approach

						Residual orbital meningioma post craniotomy
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						Orbital meningioma
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						Postoperative resection cavity
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						Hyperostotic bone
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				Indications | The Superolateral Approach
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				Medical history

				A 55-year-old male patient had spontaneous CSF leakage for months, without trauma or meningitis.

				Examination

				The ENT examination was normal. 

				Investigation

				CT: Bony defect in the lateral wall of the right sphenoid, also opacification of the right sphenoid. MRI: A T2-weighted image shows hyperintense signal in the right sphenoid signifying CSF. Intrathecal fluorescein was used intraoperatively to help delineate the defect. 

				Challenge

				A well pneumatised LRSS can be difficult to access, working with angled endoscopes and instruments. The lateral transorbital approach offers a direct approach and preserves the sinonasal structures.

			

		

		
			
				Case 2

				CSF leak from lateral recess of sphenoid Sinus (LRSS)
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						MRI cor

						Extracranial liquorcollection sphenoid right
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							Right sphenoid
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							Left sphenoid
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						Sphenoid right: bony defect lateral wall and opacification
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							Foramen rotundum
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							Bony defect

						

					

				

				
					
						[image: ]
					

					
						
							Right sphenoid

						

					

				

			

		

		
			
				
					[image: ]
				

				
					
						CT ax

						Sphenoid right: bony defect lateral wall and opacification
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							Right sphenoid
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							Bony defect
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							Left sphenoid
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						CT sag

						Sphenoid right: bony defect lateral wall and opacification
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							Opacification
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							Middle cranial fossa
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				Indications | The Superolateral Approach
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				Medical history

				A 43-year-old lady presented with left proptosis, orbital pain and visual loss. She had a long history of using Medroxy-progesterone acetate injections for birth control and a previous craniotomy for sphenoid wing meningioma. 

				Examination

				The patient had a 4mm proptosis, decreased vision 6/18 but otherwise a normal ENT exam.

				Investigation

				CT, MRI: Bony hyperostosis of the lateral orbital wall, hyperintense orbital and middle cranial fossa tumour.

				Challenge

				The challenge was to perform a single-stage operation that would stabilize or improve her decreasing vision and her proptosis by resecting the orbital and intracranial tumour.

			

		

		
			
				Case 3

				Sphenoid wing meningioma

			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				
					
						MRI ax

						Meningioma invading lateral orbit causing proptosis
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							Optic nerve compressed
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							Intraorbital meningioma
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						Comparison right and left lateral orbit
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							Greater wing sphenoid
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							Superior orbital fissure
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							Hyperostotic bone
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						Comparison right and left orbit
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							Optic nerve
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							Orbital meningioma
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						Extensive bony involvement
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							Orbital meningioma
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							Infiltrated lateral orbital wall
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							Previous craniotomy
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				Indications | The Inferior Approach
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				The inferior transorbital approach gives access to pathology within the lower orbit, the superior maxilla or maxillary sinus. 

				This approach may give more evident information on the invasion of maxillary tumours into the soft tissue of the orbit or, vice versa, tumours from the orbit that expand to the maxillary sinus.ORBITAL FLOOR FRACTURES

				The orbital floor is accessible from the maxillary sinus. However, the inferior transorbital pathway is a more direct route without the necessity of a nasal antral window. This pathway also offers better access to the anterior part of the orbital floor than the endonasal corridor.INTRAORBITAL LESIONS

				The inferior pathway provides minimally invasive access for biopsy of 

			

		

		
			
				The inferior approach

			

		

		
			
				lesions situated in the inferior orbital region. It offers the opportunity to remove inferiorly located extra- and intraconal lesions – cavernous haemangiomas, pseudotumours and benign or malignant tumours. LESIONS CROSSING PLANESAs part of a multiportal approach, the inferior approach provides access to lesions that cross boundaries between the orbit and the maxillary sinus. 

				In the posterior part, via the inferior orbital fissure (IOF), the maxillary nerve (CN V2) or lesions can be followed to and beyond the foramen rotundum to Meckel’s cave, but also, via the IOF to the pterygopalatine fossa (PPF) and the infratemporal fossa (ITF).
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						QUESTION

						What kind of pathology is shown in the CT-scan on the right side?

						A	Orbital fracture with intraorbital bleeding

						B	Intraorbital lesion

						C	Lesion crossing the plane

						ANSWER

						B, C

						For explanation, see Case 1, next page
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				Medical history

				A 40-year-old man with a long history of neurofibromatosis, both intracranial and extracranial on the left-hand side of the face. He experienced pain in the left maxilla, zygomatic and temporal area. 

				Examination

				Very prominent proptosis of the left eye, slight swelling on the left cheek, the left masseter muscle and the left temporo-mandibular joint are tender to palpation.

				Investigation

				CT: Two masses in the left orbit and a large mass in the infratemporal fossa. 

				Challenge

				Multiportal approach:

				Inferior transorbitally

				Endonasal transmaxillary

			

		

		
			
				Case 1

				Neurofibroma
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						Intraorbital mass with compression of the optic nerve
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							Intraorbital mass
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							Medial rectus muscle
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						Intra- and extraorbital masses
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							Infratemporal masses
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							Intraorbital mass
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						CT sag

						Intraorbital mass with signs of proptosis, 

						long-lasting compression of optic nerve en orbital bone 

					

				

				
					
						[image: ]
					

					
						
							Optic nerve
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							Intraorbital mass
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							Remodeling of orbit bone
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						Extended case description

						A 40-year-old male patient with a long history of neurofibromatosis, both intracranial and extracranial, on the left side of his face underwent a surgical procedure for neurofibroma removal.

						History

						The patient had undergone multiple surgeries in the past. Notably, in 2007, he underwent an intracranial removal with a craniotomy to remove the neurofibroma masses. In 2013, he consulted an ophthalmologist, who assessed the orbital and ophthalmic aspects and concluded that there was no indication for surgical intervention.

						Examination

						In 2015, the patient experienced pain in the left maxilla, zygomatic, and temporal regions. He also complained of sporadic clicking in the left jaw joint. The joint range of motion was normal, and there was no locking or crepitus observed during my examination. The patient achieved an easy 45mm interincisal opening. Intra-orally, the occlusion was within normal limits, but the patient exhibited severe attrition, consistent with bruxism. 

						Investigation

						A computed tomography (CT) scan revealed two masses in the left orbit and a large mass in the infra-temporal fossa. This finding explained the proptosis and potentially contributed to the swelling in the cheek.

						Surgery

						The patient underwent a multiportal approach: An inferior transorbital and an endonasal transmaxillary approach.
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				Indications | The Inferior Approach
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				Medical history

				A 76-year-old man with history of an adenoid cystic carcinoma presented with nasal bleeding on the right side. 

				Examination

				Mild nasal bleeding at time of presentation, loss of loss of sensation in the infraorbital region (CN V2) on the right side. The supraorbital (CN V1) and the submandibular regions (CN V3) were not affected.

				Investigation

				CT: Intraorbital, inferior mass, following the infraorbital nerve to the foramen rotundum and vidian canal, tumour tracking through IOF and tracking into pterygopalatine fossa.

				Challenge

				Multiportal approach:

				Inferior conjunctival approach

				Endonasal transmaxillary

			

		

		
			
				Case 2

				Recurrent adenoid cystic carcinoma
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						CT ax

						Bony destruction of the posterior maxillary wall
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							Vidian canal
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							Pterygopalatine fossa
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							Posterior maxillary wall

						

					

				

			

		

		
			
				
					
						CT ax

						Foramen rotundum, possibly bony destruction
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							Foramen rotundum
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							Internal carotid artery
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							Middle cranial fossa
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						CT sag

						Intraorbital mass with signs of proptosis, 

						long-lasting compression of optic nerve en orbital bone 
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							Orbital apex
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							Posterior maxillary wall
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							Foramen rotundum
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						Extended case description

						A 76-year-old male presented herself with a nasal bleeding on the right side. 

						History

						In 2021 he underwent an inferior maxillectomy and radial free forearm flap reconstruction for adenoid cystic carcinoma. Postoperative radiotheray with 30 sessions.

						Examination

						Mild nasal bleeding at time of the presentation, loss of sensibility infraorbital region (CN V2) on the right side. The supraorbital (CN V1) and the submandibular regions (CN V3) were not suspect for loss of sensibility.

						Investigation

						MRI: Thickened involved nerve, but no invasion into the orbit; the tumour is confined to the infraorbital nerve canal. The entire PTF is filled with tumour and scar formation (possibly due to radiation therapy). The tumour tracks through the IOF and into the SOF.

						Surgery

						The patient underwent a multiportal approach: An inferior transorbital and an endonasal transmaxillary approach.
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				Indications | The Inferior Approach
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				Medical history

				A 71-year-old man with decreased vision, proptosis, known with CLL and amyloidosis. Differential diagnose unclear: Amyloidosis or recurrence of CLL.

				ExaminationLeft eye counting fingers only with proptosis of left eye, limited inferior movement of globe.

				Investigation

				Contrasted CT orbits: Lesions straddles intraconal and extraconal compartments, associated with the belly of the inferior rectus muscle. At level of orbital apex, no discernible plane.

				Challenge

				An optic nerve decompression was necessary to prevent visual loss during debulking of the orbital mass. Lesion was debulked using a ultrasonic dissection device with good outcome.

			

		

		
			
				Case 3

				Inferior orbital amyloidosis
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						CT ax

						Tumour visible in orbital apex
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							Posterior apex tumour
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							Lacrimal gland
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							Medial rectus muscle

						

					

				

			

		

		
			
				
					
						CT cor

						Intraorbital muscles difficult to delineate
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							Inferior orbital fissure
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							Orbital tumour
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						CT sag
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						[image: ]
					

					
						
							Optic nerve
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							Inferior rectus muscle
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							Lesion
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				Indications | The Inferior Approach
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				Indications | Learning Curve and Expanding Indications
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				Transorbital surgery, as a recognised approach, began gaining traction in 2010, with Kris Moe pioneering its use from an ENT perspective. In its early stages, adoption was slow. 

				While ENT surgeons cautiously explored these new corridors, it was only over time that the lateral transorbital route was acknowledged as a viable and valuable pathway to access the middle cranial fossa and lateral cavernous sinus. From there, neurosurgeons helped to refine and expand the technique, pushing its boundaries further. For the initial group of surgeons, the learning curve was steep. 

				Making incisions through the eyelid and operating within the orbit required adapting to anatomical territory outside the traditional scope of both ENT and neurosurgery. 

			

		

		
			
				The surgeons’ learning curve

			

		

		
			
				Working close to delicate orbital structures brought a sense of uncertainty and caution that could only be overcome through experience - and, importantly, collaboration. It took years of combined effort between ENT surgeons, oculoplastic specialists, and neurosurgeons to build mutual understanding and develop safe, reproducible techniques.

				Today, the path is clearer. What once took years to conceptualise and cautiously adopt can now be learned more efficiently, thanks to high-quality teaching, hands-on courses, and resources like this manual. Interactive 3D models have accelerated anatomical understanding, helping to reduce the fear that previously surrounded the orbit and its unfamiliar perspectives. Still, this remains a field where experience, teamwork, and respect for anatomical principles are essential. 

			

		

		
			
				Progressing deeper - exploring the olfactory system, petrous apex, and the posterior fossa - demands sound judgement and the support of an experienced team.
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						Intraorbital bleeding 
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							Lateral canthotomy
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							Haematoma
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				4.1.	Preoperative planning

				4.2.	Contraindications

			

		

		
			
				Planning
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				Planning | Preoperative Planning
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				Teamwork

				Transorbital surgery is a complex procedure that relies heavily on exceptional multidisciplinary teamwork. Each case is discussed and planned collaboratively, considering factors such as the anticipated histology, the location of the pathology and its extent, as well as the patient’s specific characteristics and comorbidities.

				Typically and depending on the case, the following specialties participate in varying collaborations in most cases: 

				Otolaryngologist 

				Ophthalmologist

				Neurosurgeon

				Radiologist / Interventional Radiologist

				Pathologist

				Anesthesiologist 

				Radiotherapist 

				Oncologist

				Pediatrician

			

		

		
			
				Preoperative planning

			

		

		
			
				Preoperative assessment

				The optimal surgical approach is one that allows the best access to the lesion for complete resection while minimizing collateral damage to healthy structures unaffected by the pathology. Preoperative imaging studies include a CT-scan with contrast to identify vessels and lesions and a MRI-scan in most cases. Furthermore, it is crucial to conduct a thorough visual assessment, which includes in most cases:

				Visual acuity

				Fundoscopy

				Intra-orbital pressure measurement 

				Proptosis measurement 

				Optical coherence tomography (OCT)

				Contraindications to general anaesthesia need to be excluded, and patients need to be warned against using aspirin or other anti-coagulants prior to surgery. Image- guided systems (IGS) are useful, although not essential. 
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						Optical Coherence Tomography (OCT)
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				Planning | Contraindications
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				The risks associated with ocular pathology must be carefully considered by each patient before deciding on transorbital surgery. Transorbital approaches create surgical pathways within adnexal tissue planes to access pathology within or beyond the orbit. Pressure on the globe is required perioperatively to open the pathways. It is crucial to collaborate with an ophthalmologist preoperatively to exclude any concurrent ocular pathology before the transorbital procedure.Temporary contraindicationsAcute infective conditions such as acute dacryocystitis or conjunctivitis need to be treated prior to transorbital surgery.

			

		

		
			
				Contraindications

			

		

		
			
				Relative contraindicationsIn general, intra-ocular or transorbital surgery within a 6-month period is a relative contraindication as it may increase the risk of wound rupture during retraction of the globe. Corneal ectasia, glaucoma, shallow orbit, single eye patients and a previous retinal or optic nerve vascular event are other relative contraindications.Absolute contraindicationsAbsolute contraindications include intra-ocular surgery within 6 weeks (high risk of wound dehiscence), advanced glaucoma, severe corneal ectasia, scleromalacia and ocular ischemic syndrome. 
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				5.1.	Patient preparation

				5.2.	Instruments

				5.3.	Medial approach

				5.4.	Superolateral approach

				5.5.	Inferior approach

			

		

		
			
				Surgery
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				Surgery | Patient Preparation
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				POSITIONING of the patient

				The patient’s positioning is consistent across all approaches, similar to standard endoscopic sinus surgery. The head is slightly flexed and turned towards the surgeon, but extended when frontal sinus pathology is encountered.

				General Anaesthesia Multiportal surgery is frequently a combination of the endonasal route and the transorbital route. Total Intravenous Anaesthesia (TIVA) is recommended.

			

		

		
			
				Patient preparation

			

		

		
			
				Positioning of the surgeon

				The surgeon typically stands to the right of the patient for the superolateral and medial approaches, similar to FESS. For the inferior approach, the surgeon may stand at the patient’s head. However, during the initial incision, it’s more convenient to stand on the same side as the eye being operated on. Once the endoscope is inserted, it’s more practical to operate on the right side.

			

		

		
			
				Endonasal preparation

				If the endonasal route is used as part of a multiportal strategy, standard packing techniques are used, e.g. using 2ml of 1:1000 Adrenaline topically on neurosurgical patties preoperatively.
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				haemostasis during the initial dissection of the transcaruncular portal.

				Superolateral approach

				Injection of 2-3ml local anaesthetic (1:80 000 Adrenaline with 2% Lidocaine) at the start of surgery into the upper eyelid. It is helpful to use a marking pen to delineate the superolateral crease line while the patient is still awake since the crease lines are more readily visible in awake patients. After marking the incision line, the skin infiltration is only done once the patient is asleep.

				Inferior approach

				Injection of 0,2ml local anaesthetic (1:80 000 Adrenaline with 2% Lidocaine) at the start of surgery.

			

		

		
			
				Protection of the eye

				Cleaning of the eye prior to draping with either normal saline or diluted Betadine solution (unless allergic to iodine). It is important to instruct the scrub nurse NOT to clean the eye with any products that could potentially damage the cornea or irritate the sclera (e.g. Chlorhexidine solution).

				It is important to keep the cornea moist or to protect it with a corneal protector throughout the procedure to prevent any corneal trauma, as drying of the cornea can cause corneal ulceration or keratitis.Local infiltrationMedial approachInjection of 0,2ml local anaesthetic (1:80 000 Adrenaline with 2% Lidocaine) at the start of surgery, between the caruncle and the skin edge of the eye for 
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				Surgery | Patient Preparation
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				Essential instruments for the transorbital access include the following:

				Camera system 

				Zero degree 4mm standard 18cm endoscope (sinuscope) is required

				Image guided surgery

				High speed endonasal drill with short-shafted burrs (to prevent shaft catching orbital fat and muscle)

				Standard FESS set

				Ribbon retractors / Dural retractors (found on neurosurgery tray)

				Malleable retractors - sizes 8, 10, 12, 15 mm diameter

				Small cat’s paw retractor

				Bipolar forceps coagulation set

				Ligaclips and Ligaclips applicator

				Dental syringe for injecting local anesthetic 

				Scalpel 15

				Sharp-tipped curved iris scissors

				Fine-tipped forceps 

			

		

		
			
				Instruments

			

		

		
			
				Kerrison upcut punches - sizes 1, 2, 3mm

				Suction elevator

				Freer elevator

				Cottle elevator

				Managing pathology after the completion of the transorbital approach may require the use of additional neurosurgical instruments.
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				Surgery | Instruments
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				Surgery | The Medial Approach
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				Superior canaliculus
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				Inferior canaliculus

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Step by step medial (transcaruncular) approach

				Incision and initial dissection

				Identify and grasp the caruncle in the medial canthus using fine forceps.

				Retract the caruncle laterally to expose the medial canthus.

				Make a vertical transcaruncular incision to avoid injury to the lacrimal system.

				Perform sharp dissection with iris scissors toward the lamina papyracea and nasal bone.

			

		

		
			
				The medial approach
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				Surgery | The Medial Approach
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				2.	Periosteal elevation and exposure

				Gently stretch subconjunctival tissue until bone is palpated.

				Use a Freer elevator to perform subperiosteal dissection along the medial orbital wall.

				Ensure dissection is at the level of the nasion, to align with the anterior and posterior ethmoidal arteries.

				Avoid breaching the lamina papyracea during this step.
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				Lamina papyracea
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						Separation of the periorbit and the lamina papyracea
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				Surgery | The Medial Approach
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				Anterior ethmoidal artery
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				Periorbit
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				Lamina papyracea
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				3.	Ligation of the ethmoidal arteries

				Identify the anterior and posterior ethmoidal arteries at the frontoethmoidal suture line (visible in ~50% of cases), approximately 24 mm posterior to the lacrimal crest (not seen), and just posterior to Horner’s muscle (also often not seen).

				Ligate both arteries once identified.

			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				
					[image: ]
				

				
					
						Coagulation of the anterior ethmoidal artery (AEA)
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				Surgery | The Medial Approach
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				Intraconal hemangioma

			

		

		
			[image: ]
		

		
			
				4.	Proceed based on pathology

				Orbital tumour: breach the periorbital fascia to access lesion.

				Ethmoid sinus access: breach the lamina papyracea.

				Optic nerve decompression or sphenoid access: Dissect posteriorly toward the orbital apex.

				Anterior cranial fossa: Dissect superior to the ethmoidal arteries to enter intracranially.

				5.	Closure

				Closure consists of the caruncle being repositioned into the medial canthus without the need for sutures.
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						Intraconal hemangioma, removed
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				Surgery | The Superolateral Approach
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				Step by step Superolateral Approach 

				Incision and initial dissection

				Make an incision in the natural superior eyelid crease using a No. 15 blade.

				Incise through skin and orbicularis oculi muscle along the full length of the incision.

				At the lateral aspect of the incision, use a Colorado needle to dissect through soft tissue until the bone just lateral to the lateral orbital rim is reached.

			

		

		
			
				The superolateral approach

			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				
					[image: ]
				

				
					
						Superolateral approach

						Superior eyelid crease incision
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						Superolateral approach

						Identify orbicularis muscle
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						Superolateral approach

						Orbicularis muscle exposure
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				Surgery | The Superolateral Approach

			

		

		
			
				2.	Periosteal elevation and exposure

				Elevate the periosteum superiorly and inferiorly at the lateral aspect of the incision using a Freer elevator.

				Insert scissors into the subperiosteal plane and spread them to disrupt the orbital retaining ligaments.

				Incise the periosteum just lateral to the lateral orbital rim.

				Elevate the periosteum from lateral to medial over the orbital rim, preserving sufficient tissue for later closure.

				Carefully incise soft tissue above the superior orbital rim, staying superior to the rim to avoid damage to the levator palpebrae superioris.

				Enlarge the exposure as needed for adequate access.
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				Surgery | The Superolateral Approach

			

		

		
			
				3.	Deep orbital and bony dissection

				Identify Whitnall’s tubercle and release periosteum off it in the subperiosteal plane.

				Identify the recurrent meningeal branch of the middle meningeal artery and coagulate it with bipolar cautery.

				Locate the superior orbital fissure (SOF) approximately 1 cm posterior to the recurrent branch.
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						Whitnall’s tubercle

						Whitnall’s tubercle is a small bony prominence on the lateral orbital wall, specifically on the frontal process of the zygomatic bone. 

						It is the attachment point for the lateral canthal tendon, which helps 

						maintain eyelid position and contour. 

						There were no significant differences between left and the right sides. The combined mean length of Whitnall’s tubercle was 4.9 mm ± 23%. The combined mean distance from the frontozygomatic suture was 7.8 mm ± 25%. The orbital height was found to be the measurement with the highest congruence between the two sides having a combined mean of 32.3 mm ± 7%. Although 6 out of 20 skulls were found to have no tubercle, five out of twenty skulls had a tubercle only on one side. Even though human skulls develop from bilateral symmetric osteogenesis, surgeons should always be aware of possible asymmetry and possible absence of Whitnall’s tubercle between sides or among individuals. 

						The frontozygomatic suture was found to be a useful landmark in identifying the position of Whitnall’s tubercle in the majority of specimens.

						Fries FN, Youssef P, Irwin PA, Tubbs RI, Loukas M, Tubbs RS. Comparing the left and right Whitnall’s tubercles and their relation to the frontozygomatic suture: Application to symmetry following lateral orbital surgery. Orbit. 2016 Dec;35(6):305-308.
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						Whitnall’s tubercle
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						Superolateral approach

						Whitnall’s tubercle
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				Surgery | The Superolateral Approach

			

		

		
			[image: ]
		

		
			
				4.	Rim-preserving bone work

				Start drilling 5 mm posterior to the lateral orbital rim to expose temporalis muscle.

				Identify the anterior cranial fossa dura (superiorly) and the middle cranial fossa dura (posterior to the temporalis).

				Drill away remaining greater wing of sphenoid bone between the temporalis muscle, the anterior and middle cranial fossa dura

				Drill away the sagittal crest (a bony crest created by drilling away the greater wing of the sphenoid bone, just anterior to the SOF).

				Use a Kerrison rongeur or small diamond burr to remove this bone and fully expose the SOF.
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						Access areas transorbital approaches

						The access to the surrounding regions includes the removal of the bony boundaries of the orbit.

						Drilling of the frontal process of the zygomatic bone gives access to the temporal fossa.

						Drilling of the greater sphenoid wing gives access to the middle cranial fossa.

						Drilling of the roof of the orbit gives access to the anterior cranial fossa. Removal of the saggital crest and cutting of the meningoorbital band are possible.

						Schwartz TH, Kong DS, Moe KS. Endoscopic Transorbital Surgery of the Orbit, the Skull Base and the Brain. Springer 2024
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						Anterior cranial fossa
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						Middle cranial fossa
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						Temporal fossa
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				Surgery | The Superolateral Approach
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				Recurrent medial meningeal artery
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				Superior orbital fissure

			

		

		
			
				5.	The meningoorbital band (MOB) and cavernous sinus exposure

				Identify the meningoorbital band (MOB); divide it to expose the lateral wall of the cavernous sinus.

				6.	Extradural middle fossa dissection (if performed)

				Identify:

				Maxillary nerve (CN V2): 1st as it exits via the foramen rotundum

				Ophthalmic nerve (CN V1): More medially, entering the SOF

				Mandibular nerve (CN V3): More posteriorly, via the foramen ovale

			

		

		
			
				7.	Access to surgical triangles (for neurosurgeons)

				After MOB division and cavernous sinus exposure, the following surgical triangles become accessible:

				Anteromedial triangle:Between CN V1 and CN V2

				Anterolateral triangle: Between CN V2 and CN V3

				Posterolateral triangle:Around CN V3 and the greater superficial petrosal nerve

				Parkinson’s triangle:Between the trochlear nerve and CN V1

				Clinoidal triangle: Bounded by the Optic nerve (CN II,) Oculomotor nerve (CN III), and Internal carotid artery (ICA)

				Mullan’s triangle:Bounded by the cavernous ICA, CN V1 and CN V2
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						The meningoorbital band

						The meningo-orbital band (MOB), also known as the frontotemporal dural fold (FTDF), is a dural fold tethering the temporal and frontal dura with the periorbita and running along the superolateral portion of the superior orbital fissure (Anania et al., 2022; Fukuda et al., 2014; Yoon et al., 2012). 

						The MOB could be considered the “anatomical key” that opens the interdural space between the lateral wall of the cavernous sinus (LWCS) and the medial side of the temporal pole. Opening the MOB is a necessary step to begin peeling the cavernous sinus and, therefore, the interdural dissection (Di Somma et al., 2018).

						Roberto Manfrellotti, Dario Gagliano, Roberta Costanzo et al. The meningo-orbital band from an endoscopic transorbital approach: an anatomical studyFront Neuroanat. 2025 May 14;19:1578959
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						Meningoorbital band

					

				

				
					
						Temporal lobe

					

				

				
					
						Middle cranial fossa
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				8.	Closure

				The incision will be closed in two layers with resorbable 4.0 and 5.0 non-resorbable sutures. 
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				Surgery | The Superolateral Approach
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				Surgery | The Inferior Approach
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				Step by step Inferior Subconjunctival Approach

				This approach alone or in combination with an ipsilateral endonasal approach provides excellent access for lesions in the maxillary sinus and/or the orbital floor and beyond. For indications, see chapter 3.1

				Incision and initial dissection

				Retract the lower eyelid. Use a Desmarres lid retractor to pull the lid anteriorly (not shown in picture).

				Make the conjunctival incision. Use Stevens’ scissors to incise ~4 mm below the inferior tarsal border. Extend the incision horizontally across the lid; extend through the caruncle if more exposure is needed.

				Dissect to the inferior orbital rim. Use blunt and sharp scissors for dissection.

				Optional: Place a 4-0 silk traction suture in the lower lid for better exposure.

			

		

		
			
				The inferior approach
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						Desmarres lid retractors
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				Orbital rim

			

		

		
			
				2.	Periosteal elevation and exposure

				Stay within the correct dissection plane. Dissect within or just behind the orbital septum to keep orbital fat posterior.

				Retract the anterior lamella. The assistant holds the anterior lamella with a Desmarres retractor, away from the dissection plane.

				Identify key anatomy. Locate the arcus marginalis at the inferior orbital rim.

				Incise the periosteum. Use a #15 blade or monopolar cautery along the inferior orbital rim.
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				Surgery | The Inferior Approach
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				Orbital rim
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				Palpation orbital floor

			

		

		
			
				Begin subperiosteal dissection. Start with a periosteal elevator. Grasp the thicker periosteum at the arcus marginalis with forceps to assist.

				Retract orbital contents. Insert a malleable retractor to gently lift contents superiorly once a pocket is created.

				Preserve the periorbita. Keeping it intact helps maintain wide exposure to the entire orbital floor.
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						Use of image-guided system
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				Surgery | The Inferior Approach
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				2.	Proceed based on pathology

				Orbital tumour: breach the periorbital fascia to access the lesion.

				Maxillary sinus access: breach the orbital floor.

				Infraorbital and maxillary nerve tracking posteriorly to the foramen rotundum.

				Pterygopalatine or infratemporal fossa: Follow lesions crossing boundaries from the orbit or extending into the orbit.

				3.	Closure

				Periorbita closure is not usually required.
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						Neurofibroma
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				Surgery | The Inferior Approach
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				Complications
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				Endoscopic Transorbital Surgery | Complications
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				Transorbital interventions are overall associated with notable neurological improvement of deficits suh as extraocular movements and visual acuity.

				Possible complications of transorbital approaches are: 

				Proptosis

				Diplopia

				Levator muscle dysfunction

				Infraorbital numbness

				Epiphora

				Orbital pseudomeningoceles

				Meningitis

				Surgical site infections

				CSF leaks

				The most common sequelae are transient.

			

		

		
			
				Complications

			

		

		
			
				Loss of Blood

				The mean intraoperative blood loss is reported between 60 ml (for orbital tumours) to 103 mL (for cavernous sinus and Meckel’s cave lesions).Damage of NervesSuperior orbital fissure syndromeToo much retraction during the superolateral approach, trying to provide a wider surgical pathway, can lead to a superior orbital fissure syndrome with CN III, IV, V1, VI palsies. Vision lossDamage of the optic nerve by a retractor or by traction to provide a better pathway.

				HOW TO AVOID?

				Checking the pupil regularly for changes in shape and size.

				Relaxing the retraction every few minutes.
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						QUESTION

						There are two findings in the right photograph. 

						ANSWER

						1. ChemosisChemosis is the swelling of the conjunctiva, the clear membrane that covers the white part of your eye and the inside of the eyelids. It appears as a fluid-filled swelling. Chemosis is usually a sign of eye irritation, inflammation, allergies or eye infections. 

						2. Pupil shape

						The pupil is not circular, due to the pressure of the retractor during surgery.
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				Endoscopic Transorbital Surgery | Complications
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				Enophthalmos

				Enophthalmos can occur if reconstruction of the floor or medial orbit is required post resection of these walls in patients without exophthalmic conditions (such as thyroid eye disease). 

				HOW TO AVOID?Enophthalmos can occur in patients without exophthalmic conditions (e.g. middle cranial fossa lesions). Removing the inferior wall will, depending on the size of the defect, require reconstruction in most cases. Removing the lateral wall may require reconstruction. Plates or fat may be used. The medial and superior walls usually do not require reconstruction. 

			

		

		
			
				Damage of MusclesUpper eyelid retraction can lead to temporary damage of the levator palpebrae muscle with ptosis. Dissection through the orbital septum can lead to permanent damage to the muscle which will require a blepharoplasty.

				HOW TO AVOID?After making a skin crease incision at the superolateral portal, it is crucial to carefully open the pathway beneath the orbicularis muscle. Once the dissection proceeds deeper and exposes also the lateral part, it is important to identify and follow the subperiosteal plane.
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						QUESTION

						A rare, but serious complication is seen in the picture on the right side. A postoperative MRI was requested, after the patient reported diplopia on looking to the left.

						ANSWER

						The patient underwent endonasal surgery using a microdebrider. While the left side shows a thin and intact medial rectus muscle, a transected and damaged right medial rectus muscle is visible. The posterior aspect of the muscle is absent.

						The optic nerve is close, but was not affected.

						The damage was permanent. 
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				Persistent ocular complicationsEye movementLimitation of eye abduction was detected in one case of intraconal lesion (5%).

				Persistent painOcular neuropathic pain was reported in another case of an intraconal lesion (5%).

				AesthethicsSlight enophthalmus was observed in two cases of petroclival meningiomas, who were also treated with a ventriculo-peritoneal shunt (10%).Patient satisfaction

				The results are, according to the patients’ satisfaction, fairly acceptable.

			

		

		
			
				commonly performed incision. A recently published article demonstrated that the superolateral approach is a safe and satisfactory technique for a diversity of skull base tumours. A broad range of pathologies was included in a retrospective and consecutive cohort of 20 patients between 2017 and 2022 (spheno-orbital and intradiploic meningioma, intraconal lesions, temporal pole lesion, trigeminal schwannomas, cavernous sinus lesions, and petroclival lesions). Temporary ocular complications Resolving in the most cases after 3-8 weeks:

				Upper eyelid edema in all patients (100%)

				Associated with diplopia (30%)

				Periorbital edema (15%).

			

		

		
			
				Damage of the lacrimal system

				The lacrimal system can be injured if the dissection is too superficial during the pre- and transcaruncular approach. 

				How to avoid?Inserting probes into the canaliculi can prevent injury. The transcaruncular approach is safer to avoid the lacrimal system.CSF leakageCSF leaks can ensue if the anterior cranial fossa is breached during the precaruncular or superior approach and the middle cranial fossa during the lateral approach.

				Among the approaches, the superolateral approach is associated with the highest rate of complications, but it is unclear whether this is due to it being the most 
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						QUESTION

						Orbital apex syndrome is a crucial differential diagnosis for superior orbital fissure syndrome. What are the differences between these two syndromes?

						ANSWER

						The orbital apex syndrome includes the optic nerve (CN II). 
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						QUESTION

						What are the symptoms of a superior orbital fissure syndrome?

						ANSWER

						OphthalmoplegiaCompression or damage to oculomotor, trochlear and abducens nerves

						PtosisLoss of oculomotor motor supply to the levator palpebrae superioris

						Proptosis Decreased tension in the extraocular muscles with loss of innervation

						Fixed dilated pupilLoss of parasympathetic supply to the pupil by the oculomotor nerve (please note, this is different than relative afferent pupillary defect (rAPD)

						Lacrimal hyposecretion and eyelid or forehead anaesthesiaDamage to branches of the ophthalmic division of the trigeminal nerve

						Loss of corneal reflexLoss of afferent input from the ophthalmic division of the trigeminal nerve 
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				Specific postoperative care is essential to ensure good outcomes and reduce recovery time. The postoperative regime varies depending on the pathology’s location, type, and extent. 

				Postoperative management, like admission times and antibiotic treatment regimes, may also depend on national or regional guidelines. The following recommendations reflect the author’s personal experiences.Nasal bleedingPrecautions are taken to prevent postoperative nasal bleeding by using haemostatic compounds or placing a nasal balloon if required. Nasal packing should be removed after 24 hours. In case of a postoperative swelling of the eye, immediate control of postoperative intraorbital bleeding and removal of the nasal packing is necessary.

			

		

		
			
				Postoperative management

			

		

		
			
				Suction drains

				When using the superolateral approach, a small suction drain is recommended to prevent a lateral orbital hematoma and also to reduce post-operative bruising or echymoses. If a CSF leak has been repaired, a suction drain is contraindicated.ChemosisPostoperative care of excessive chemosis (usually encountered preoperatively with proptosis) is treated with a suspension (Frost) suture and by keeping the conjunctiva moist with antibiotic ointment.Postop swelling and dry eyeLocal lubricant eye ointment is used to prevent dry eye. Ice packs are used directly over the eye for a few minutes every hour for 24 hours to reduce swelling and orbital ecchymosis. 

			

		

		
			
				Local steroid-antibiotic ophthalmic treatment (ointment or drops) is administered 6-hourly for the first 2 weeks.ExtubationPatients are awakened and extubated immediately after surgery. Feeding and mobiliSationOral feeding and mobilisation are resumed 6 hours after surgery. SuturingThe pre/transcaruncular and inferior conjunctival wounds do not require suturing. The superolateral eyelid incision is closed in a standard layered fashion, and a corrugated drain is placed for the first 24 hours to prevent hematoma formation.
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				Multiportal approach for orbital and skull base traumas

				Antibiotics are usually given for one week.

				Steroids are given to minimize swelling.

				Postoperative imaging is not indicated in most cases.

				Discharge from hospital is possible within a few days, depending on the extent of other possible injuries

				TRANSORBITALL APPROACH FOR INTRAORBITAL TUMOURS

				Antibiotics are usually given for one week.

				Steroids are given to minimize swelling.

				Postoperative imaging is usually not indicated as postoperative care but may be indicated during the follow-up.

				Discharge is possible within a few days.

			

		

		
			
				Transorbital Approach for SphenoOrbital Tumours

				Patients who have had extradural surgery can be nursed in the general ward.

				Antibiotics may be considered or given on indication, usually for one week.

				Steroids are given to minimize swelling.

				Postoperative imaging: A computed tomography scan is recommended 6 hours after surgery, and an MRI scan with gadolinium is recommended within 72 hours.

				Discharge: In cases with no complications, patients are discharged from the hospital on postoperative day 2 or 3.

				OPHTHALMOLOGIC CONTROLSAn ophthalmology clinical review is required postoperatively to assess vision. 

			

		

		
			
				Transorbital approach for intradural pathology

				Patients who have had intradural surgery should be admitted to a high acuity care floor or ICU depending on the extent of resection, patient stability and risk of complications.

				Patients are nursed with the head elevated for the first week.

				Observations during the first 24 – 48 hours include:

				Neurological observations at least every 4 hours for transorbital intradural cases

				Ophthalmic assessment should be performed at least every 4 hours, including pupil assessment, gross visual assessment, and motility.
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				Emerging questions

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				[image: ]
			

		
	
		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				76

			

		

		
			
				Transorbital surgery is a relatively new and rapidly developing area within the surgical field, which explains the variety of opinions surrounding its use. 

				Over the past decade, increased attention and progress on transorbital surgery suggests that answers to ongoing questions may soon be found. 

				Comparative efficacy

				How does transorbital surgery compare to traditional craniofacial or endonasal routes in terms of morbidity, recurrence, and cosmesis?

				Orbital and skull base reconstruction

				How much reconstruction is needed to prevent enophthalmos?

				How much orbital or skull base bone can be safely removed without compromising function or stability?

			

		

		
			
				Emerging questions

			

		

		
			
				Approach to lateral sphenoid CSF leaks

				Will the lateral transorbital approach replace the transpterygoid route?

				Optic nerve decompression

				Should decompression become the routine before lateral transorbital surgery in cases with visual loss?

				Posterior inferior orbital wall fractures

				What are the benefits of endoscopic visualisation compared to the use of IGS in trauma cases? 

				Role of image-guided surgery (IGS)

				What value can IGS add to the safety and improvement of clinical outcomes of intraorbital tumours?

				Postoperative complications and surveillance

				Are subtle functional or cosmetic changes being underreported?
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				Transorbital surgery provides extensive access to pathology in the paranasal sinuses (lateral frontal sinus and sphenoid sinus) and the anterior and middle cranial fossae, where conventional approaches such as the endonasal route encounter difficulties or will not provide access. 

				Transorbital surgery also provides standardised access to intraorbital extraconal and intraconal lesions.

				Transorbital approaches are skull base surgical routes, that pass through the orbit, using four main corridors, aligned with the orbital quadrants.

			

		

		
			
				Learning points

			

		

		
			
				The transorbital approaches can be combined with transnasal approaches to provide multiportal access for optimised visualisation, extended access to the pathology and improved instrumentation handling.

				While the borders between otolaryngology, ophthalmology, and neurosurgery seem to be fading, a close collaboration is needed to reach the full potential of the clinical advantages.

				Transorbital surgery offers a simpler route to hard-to-reach areas, especially when neurosurgical or highly specialised ENT expertise is unavailable - making access easier than with traditional approaches.

			

		

		
			
				The procedures are safe, highly effective, scarless, and minimally disruptive, enabling patients to resume normal activities quickly.

				The technique of transorbital surgery has seen a fast development over the last ten years. It is now well-defined to become a valuable approach for tertiary centres in skull base surgery.
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addClass(element, '_idGenStateHide');
}
}
function onShow(id) {
var element=document.getElementById(id);
if(element) {
handleMSOStateParentOfObject(element);
removeClass(element, '_idGenStateHide');
}
}
function handleMSOStateParentOfObject(element) {
var prev = element;
var parent = prev.parentNode;
var found;
while(parent && !found) {
var cn = parent.className;
if(cn && cn.indexOf('_idGenMSO') != -1)
found = true;
else
prev = parent;
parent = prev.parentNode;
}
if(found) {
var nextState = prev;
var mso_states = parent.children;
for (var i = 0, state; state = mso_states[i]; i++) {
var cn = state.className;
if (cn.indexOf('_idGenCurrentState') != -1 ) {
handleMediaInMSOState(state);
removeClass(state, '_idGenCurrentState');
addClass(state, '_idGenStateHide');
removeClass(nextState, '_idGenStateHide');
addClass(nextState, '_idGenCurrentState');
return;
}
}
}
}
async function goToDestination(ref) {
window.location.href = ref;
}
function handleMediaInMSOState(element) {
/*This function is used to stop playing media present in current state when we move from current state to another state.*/
var descendants = element.getElementsByTagName('*');
for(var i = 0; i < descendants.length; i++) {
var e = descendants[i];
var tagName = e.tagName.toLowerCase();
if(tagName == 'video' || tagName == 'audio') {
if(!(e.paused)) {
e.currentTime = 0;
e.pause();
}
}
}
}
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