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Abstract 

When the neurosurgeon have to deal with an orbital lesion, it is imperative to know how to perform distinct surgical approaches 

in order to carry out properly the most adequate one for each case. The objective of this article is to help the neurosurgeon in 

the hard task of selecting the best approach for each patient. Furthermore, we make a review of the main approaches to the 

orbit, making special remarks in the unification of nomenclature, which is a current source of confusion, as well as the 

description of the surgical technique. Also, the intraorbital microsurgical routes are explained. We divided the approaches to 

the orbit into three categories: extracranial, extra/intracranial and transcranial approaches. We describe in the text the following 

orbital approaches: lateral, transconjunctival , transmaxillary, medial, supraorbital approach through an eyebrow incision and 

transcranial ones (subfrontal, superolateral, pterional and orbitozygomatic). Each orbital lesion can be reached through one or 

more approaches depending, principally, on its location. When several approaches are available, the neurosurgeon can select 

which one to use depending on his preference, his training and other characteristics of the lesion to treat. 
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Introduction 

Sometimes, a neurosurgeon must deal with space-

occupying orbital lesions and thus, it is essential to 

know the orbital anatomy and how to make an 

approach to this region properly, since it will lead to 

achieve better surgical outcomes. The objective of this 

article is to help the neurosurgeon in the hard task of 

selecting the best approach for each patient. 

Furthermore, we make a review of the main 

approaches to the orbit, making special remarks in the 

unification of nomenclature, which is a current source 

of confusion, as well as the description of the surgical 

technique. 

General Anatomy of the Orbit and its Compartments 

The orbit is a cavity located in the face, which contains 

the eyeball along with its annexes. It is in close 

relationship with the paranasal sinuses, the intracranial 

space and the pterygopalatine fossa, among other 

regions. It has the shape of a quadrilateral pyramid 

with its base directed forward and it presents four 

walls. The base, which is the orbital opening, has four 

borders (Table 1). The accurate knowledge of the 

walls is essential, since most of the surgical approaches 

are performed through them. It must be taken in 

mind that the most common neurosurgical 

approaches are made by opening the lateral and 

superior walls. 

The orbit is filled by the eyeball, nerves, vessels and 

several accessory visual structures, such as: extraocular 

muscles, orbital periosteum, orbital capsule, fat, and 

others. It is known that the eyeball is closer to the 

lateral and superior walls than to the medial and 

inferior ones.   

There are seven extraocular muscles. Apart from the 

most superior one, the levator palpebrae superioris, all 

of them are destined to the movements of the eyeball 

(Table 2). The four rectus muscles form a pyramid 

whose axis corresponds to the optic nerve. They 

originate in the common tendinous ring (or Zinn´s 

ring) and go not only forward, but also in diverging 

directions, taking the shape of a cone and surrounding 

the main neurovascular structures of the orbit. This 

cone allows physicians to classify the space-occupying 

orbital lesions topographically, according to its 

location (Figure 1). In order to this, the orbit is divided 

into three compartments: intraconal (inside the muscle 

cone), conal (at the muscle cone) and extraconal 

(ouside the muscle cone) ones. Then, for example, the 

optic nerve is intraconal, whereas the lacrimal gland is 

an extraconal structure [1]. Several neurovascular 

structures enter the orbit through the common 

tendinous ring including: the optic nerve, the 

ophthalmic artery and the nasociliary, oculomotor and 

abductor nerves. The superior and inferior 

ophthalmic veins may also pass through it. 

Nevertheless, there are three nerves which pass to the 

orbit outside the common tendinous ring: the lacrimal, 

the frontal and the trochlear nerves [2-4].   

Approaches to the Orbit 

There are several approaches to the orbit described in 

the literature. It must be borne in mind that it is 

essential to take the best way to approach each lesion 

in the orbit, since it will make the surgery easier as well 

as protect the intraorbital normal tissues and 

anatomical entities. The approaches to the orbit may 

be divided into three categories: extracranial, 

extra/intracranial and transcranial approaches. 

Extracranial Approaches 

Lateral approach 

This approach allows an excellent exposition of intra 

and extraconal lesions in the two posterior thirds of 

the orbit, which are located lateral to the optic nerve,  
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Table 1: Borders of the orbital opening and walls of the orbit. 

Borders of the orbital opening (base) 

Border Bone 

Upper  Frontal 

Lateral Frontal process of the zygomatic bone (lower part) and zygomatic process of the frontal 

bone (upper part) 

Lower Zygomatic bone externally and the superior maxillary bone medially 

Medial The frontal process of the maxilla and the frontal bone inferiorly and superiorly, 

respectively 

Orbital walls 

Wall Bone 

Superior (roof) The anterior portion is represented by the frontal bone, which is part of the floor of the 

anterior cranial fossa, whereas the posterior part is formed by the lesser wing of the 

sphenoid. Anteriorly, the frontal bone divides itself into two bone laminas giving place to 

the frontal sinus. 

Inferior (floor) It is formed by the malar or zygomatic bone, superior maxillary bone and the orbital 

process of palatine bone. Posteriorly, it is interrupted by the inferior orbital fissure, 

where we can find the infraorbital nerve and artery as well as the zygomatic nerve. The 

infraorbital nerve crosses the orbital floor to reach the infraorbital canal. 

Lateral It is constituted by the frontal process of the zygomatic bone and the greater wing of the 

sphenoid bone. 

Medial From anterior to posterior, it is composed by the frontal process of the superior 

maxillary bone, the lacrimal bone, the ethmoid bone and the body of the sphenoid 

bone.   

Apex There is the optic canal, which contains the ophthalmic artery and the optic nerve, and it 

is separated of the superior orbital fissure by the optic strut. The common tendinous 

ring is inserted on the inferior, superior and medial borders of the optic canal and the 

medial border of the superior orbital fissure. 

 

 

Figure 1: Axial CT scans showing extraconal (A), conal (B) and intraconal (C) lesions. 
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as well as above and below it. The lesion to be treated 

may be within or outside the periorbit. Also, the 

orbital apex and the superior orbital fissure can be 

reached. The patient is positioned supine with his/her 

head turned 30-45 degrees towards the opposite side. 

There are two options for the incision: a 

frontotemporal incision or an S-shaped one. The 

former, which is also used for performing other 

approaches such as the frontopterional one, begins in 

front of the tragus at the level of the upper edge of the 

zigomatic arch. Then, it is prolonged upward until it 

reaches the level of the superior temporal line, where 

it is curved towards the hairline of the forehead. It can 

be finished at the midline or it can be extended 

beyond this line in order to reach the parasagittal 

plane which passes through the contralateral pupil. 

However, we rarely choose this last option. It must be 

taken in mind that a better esthetic outcome is 

achieved if the incision does not exceed the hair 

implantation line. After that, the scalp is detached 

from the subjacent bone. It is essential to preserve the 

frontal branch of the facial nerve by performing an 

interfascial or subfascial dissection, in order to avoid 

forehead paralysis. When an S-shaped incision is 

chosen, it is started at the middle of the eyebrow and it 

is extended towards the superolateral edge of the orbit, 

where it must be bent downward. At the upper edge of 

the zygomatic process, it is turned posteriorly. The 

incision is carried on along this edge, forming the S-

shape, for approximately 35-40 mm (Figure 2A). If it 

is prolonged beyond this limit, the frontal branch of 

the facial nerve may result damaged [5]. 

After exposing the bone of the lateral wall of the orbit, 

one of the two different types of lateral orbitotomy is 

performed. In one type, the edge of the orbit is 

sectioned (osteoplastic techniques), whereas in the 

other type this is not carried out (non-osteoplastic 

techniques) [5,6]. Periorbit is separated from the inner 

surface of the lateral wall of the orbit by using a 

neurosurgical dissector such as a Penfield. If the 

purpose is to section the lateral edge of the orbit, a cut 

is made in this edge just above the frontozygomatic 

suture, using a craniotome, a drill or an oscillating saw. 

Next, a second cut is accomplished at the level of the 

upper edge of the zygomatic arch. Both cuts are 

continued back as far as possible in order to achieve a 

wide opening. Then, the bone flap is removed and 

thus, the underlying periorbit is brought into view 

(Figure 2B). Finally, the osteotomy may be extended 

up to the superior and inferior orbital fissures with a 

drill. When the orbital rim is wanted to be preserved, 

a burr hole is made behind the zygomatic process of 

the frontal bone in order to expose the frontal dura 

and the periorbit. From this hole, the lateral wall of 

the orbit is opened using a drill, a bone rounger or a 

gouge. The superior and inferior orbital fissures may 

be reached, while the orbital rim is left intact (Figure 

2C).    

Once the orbitotomy has been performed, the 

periorbit is opened with a T-shaped incision, which is 

formed by a cut parallel to the orbital rim and the 

other perpendicular to it. The lateral rectus muscle is a 

great landmark in this step of the approach. Finally, 

there are two intraorbital routes available: a superior 

route between the superior and lateral rectus muscles 

and an inferior one below this last muscle [7]. We do 

not encourage the central way, which includes the 

desinsertion of the lateral rectus muscle (Figure 2D). 

Transconjunctival approach 

Although the transconjunctival approach needs neither 

bone resection nor skin incision, it is not commonly 

used by the neurosurgeon. Nevertheless, if the 

neurological surgeon is not used to perform this 

approach, it may be carried out with the aid of other  
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Table 2: Extraocular muscles. 

 

Muscle Characteristics Function 

Levator 

palpebrae 

superioris * 

It runs inferiorly to the roof of the orbit from the 

lesser wing of the sphenoid bone close to the 

optic canal and in the ligament of Zinn to the 

eyelid. It progressively becomes an aponeurosis, 

which is known as anterior tendon.  

It elevates and retracts the upper eyelid. 

Lateral rectus From its origin at the common tendinous ring 

and the greater wing of the sphenoid, it takes a 

straight direction to the sclera, behind the 

corneal border. 

It moves the eye away from the nose 

(abduction). 

Medial rectus It goes from the common tendinous ring to the 

sclera. 

It moves the eye toward the nose 

(adduction).  

Inferior rectus It inserts on the common tendinous ring and on 

the sclera. 

It depends on the position of the eye. If 

the eye is in its primary position (neither 

adducted, nor abducted), elevation of the 

eye is carried out by the action of the 

superior rectus and inferior oblique 

muscles, whereas its depression is due to 

the inferior rectus and superior oblique 

muscles. If the eye is abducted, elevation 

is due to the action of the superior rectus 

muscle, while depression is due to the 

action of the inferior rectus muscle. 

However, when the eye is adducted, 

elevation and depression are due to the 

action of the inferior oblique and the 

superior oblique muscles, respectively. 

Furthermore, the main actions of the 

oblique muscles are intorsion (internal 

rotation; superior oblique) and extorsion 

(outward rotation; inferior oblique) of the 

eye.   

Superior 

rectus * 

It goes from the common tendinous ring to the 

sclera just behind the border of the cornea. 

Superior 

oblique 

muscle 

It runs through the superomedial part of the 

orbit from its insertion at the orbital part of the 

sphenoid body, superior and medial to the optic 

canal, to the trochlea, where the muscle makes a 

loop and changes its direction. Then, it goes 

from anterior to posterior and from medial to 

lateral in order to reach the sclera between the 

superior rectus and the lateral rectus muscles. 

Inferior 

oblique 

muscle 

From its insertion on the floor of the orbit, 

lateral to the lacrimal duct, it runs between the 

inferior rectus and the eyeball to reach its 

insertion on the sclera between the superior and 

lateral rectus muscles.   

*These muscles together form the superior muscle complex.  
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specialists such as head and neck surgeons and 

ophthalmologists. It may be useful for intra and 

extraconal lesions within the inferior and medial 

regions of the orbit. However, lesions located at the 

orbital apex cannot be treated through this approach. 

This approach has two variants: it may be preseptal or 

postseptal. The preseptal one is performed with an 

incision in conjunctiva of the lower eyelid and further 

dissection is made through the preseptal space, 

anteriorly to the inferior orbital fat. It is used for 

access to the orbital floor, for example, in order to 

repair an orbital floor fracture. The postseptal (or 

retroseptal) incision, which can be used either to reach 

the orbital floor as well as intraorbital lesions, is made 

in the conjunctiva along the inferior margin of the 

cornea with a number 15 blade. The subconjuctival 

plane is opened with scissors and if it is needed, the 

periosteum over the inferior orbital rim is reached 

through the inferior orbital fat. Then, the flap is 

retracted downward and the orbital floor is 

approached. Next, an orbital floor fracture may be 

treated. The intraorbital route is between the inferior 

rectus and inferior oblique muscles. The conjunctiva 

must be properly closed at the end of the surgery, 

which is carried out with a running absorbable suture, 

using commonly a 6-0 one [8-10]. 

Transmaxillary (or transantral) approach 

This approach, which may be done with endoscopic 

assistance, is used for basal intra or extraconal lesions 

located nearby the maxillary sinus. The sublabial 

incision is made and the anterior wall of the maxillary 

sinus is opened (Figure 3). This opening may be 

extended up to the orbital rim, if a wide opening is 

desired. After that, the medial orbital floor and the 

bone of the inferior part of the apex are removed 

(Figure 4). The infraorbital nerve must be preserved 

during this maneuver. The periorbit is incised in a 

longitudinal fashion, allowing the exposure of the 

intraorbital structures.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Medial orbital approach 

The medial orbital approach is mainly used for 

extraconal lesions located medial to the optic nerve, 

although it may also allow performing optic nerve 

decompression. A medial orbital incision is made 

between the medial orbit and the nose. The exposure 

is extended backward by subperiorbital dissection 

(Figure 5). The lagrimal sac, which is the upper and 

wide portion of the nasolacrimal duct, should be 

elevated. The anterior and posterior ethmoidal 

arteries are found and they may be coagulated and 

divided, if necessary. Beyond the posterior ethmoidal 

artery, the optic nerve can be exposed in the optic 

canal by removing the overlying bone with a drill. This 

bone is formed by the ethmoid and sphenoid ones.   

Extra/Intracranial approach (Supraorbital approach 

through an eyebrow incision) 

 

Figure 2:  Lateral approach. A: CT scan 3D reconstruction in which the S-

shaped incision of the lateral approach is marked.  B: Osteoplastic 

technique. The location of both cuts in the lateral edge of the orbit is 

exposed. C: The bone flap which is removed in both the osteoplastic and 

non- osteoplastic techniques is showed in red. D: Coronal T1-weighted 

MRI image showing the 3 intraorbital routes of this approach: superior (red 

arrow), inferior (green arrow) and central (white arrow) ones. 

 



 

Citation: Bendersky D, Arguen J. (2017). Surgical Approaches to the Orbit: How to Select the Best One for Each Case. SciTz Neurosurg Spine. 2017. 2(1): 1004. 

It is an intermediate approach, since it is neither a 

pure extracranial approach nor a transcranial one, 

although it has some features of both. Indeed, it 

maintains the advantages of a low invasive approach, 

like the extracranial ones, which are added to the 

advantages of a supraorbital craniotomy. On the other 

hand, a disadvantage of this approach is the fact that it 

produces postoperative hypoesthesia in the territory of 

the supraorbital nerve, although it is generally only 

temporary. This approach is indicated for intra or 

extraconal lesions, which are placed above the optic 

nerve. Initially, an eyebrow incision is carried out 

along the superior orbital rim. Then, the supraorbital 

nerve is exposed. The periorbit is separated from the 

inner surface of the orbital roof. An osteotomy of the 

middle part of the superior orbital rim and a small 

frontal craniotomy, which should not be bigger than 2 

x 3 cm, are performed (Figure 6A). Care must be 

taken in making the craniotomy, since the surgeon 

must avoid opening the frontal sinus during this 

maneuver. If it happens, the sinus mucosa must be 

removed, which is followed by coagulation of the inner 

surface of the sinus walls. After frontal sinus 

cranialization, the defect is closed with muscle, 

absorbable haemostatic gelatin sponge soaked with 

povidone iodine and, finally, fibrin glue. Sometimes, a 

periosteal flap may be helpful to close it. It is essential 

to make this step properly in order to avoid serious 

complications. Afterwards, the dura mater of the basal 

frontal lobe is retracted with a brain spatula. Thus, the 

orbital roof is exposed and subsequently removed 

(Figure 6B). Next, the periorbit is incised, allowing us 

to recognize the superior muscle complex. During the 

closure, the orbital roof is not necessarily 

reconstructed, but the orbital rim and the frontal 

craniotomy must be accurately closed in order to 

achieve a good esthetic outcome.  

Transcranial Approaches 

Subfrontal approach 

The subfrontal approach, also known as superior or 

orbitofrontal approaches, is useful for lesions involving 

the optic nerve, the optic canal and the orbital apex, as 

well as space-occupying masses located above and 

lateral to the optic nerve. The medial extension of this 

approach may be limited by a large frontal sinus, 

which can be seen in the preoperative images. The 

patient is positioned supine with his/her head 

hyperextended.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Transmaxillary approach. A: The sublabial 

incision is marked in white.  

 

 

Figure 4: Transmaxillary approach. Parasagittal T1-weighted MRI 

image in which an arrow shows the direction of the transmaxillary 

(or transantral) approach. 
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Figure 5: Medial orbital approach. The red arrow shows the direction 

of the approach.  

 

Figure 7: Subfrontal approach. A: Initial frontal craniotomy 

performed for a two-pieces approach. The superior orbital rim is 

removed in the second bone flap in addition to the orbital roof. B: 

Intracranial view of the orbital roofs in a CT scan 3D 

reconstruction. In the right orbital roof, an illustrative bone 

resection is marked. In the left, the place where the optic canal may 

be opened using a diamond drill is showed. C: Coronal T1-

weighted MRI image showing the 3 intraorbital routes of this 

approach: medial (red arrow), lateral (green arrow) and central 

(white arrow) ones. D: Axial T1-weighted MRI image in which the 

regions who are better reached through the lateral (right orbit) and 

medial (left orbit) routes are exposed.  

 

 

Figure 6: Extra/Intracranial approach. A: Cranial CT scan 3D 

reconstruction in which an illustrative osteotomy of the middle 

part of the superior orbital rim with the small frontal 

craniotomy is showed in red. B: Intraorbital view of the orbital 

roof in a Cranial CT scan 3D reconstruction, where an 

example of orbital roof resection during a left extra/intracranial 

approach is exposed. The amount of bone resection is tailored 

for each case.  

 

 

Figure 8: Superolateral approach. An external anterolateral view of 

the superolateral craniotomy, which also includes also includes the 

superior orbital rim, the upper portion of the lateral orbital rim and 

a wide part of the orbital roof. The later is not shown in this picture. 

The decision about the amount of orbital roof and lateral wall 

opened may be done in a tailored fashion.  
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The rationale of this position is to allow gravity to 

separate the frontal lobe from the orbital roof. Once 

the patient is properly positioned, a coronal incision is 

performed, although a frontotemporal one (as was 

described above) may be also used. The skin flap is 

retracted until reaching the supraorbital nerve. The 

supraorbital canal is carefully converted into a groove, 

using a gouge or a drill. Thus, this nerve became 

released. First, a frontal craniotomy, which should be 

bigger than that carried out during a supraorbital 

approach through an eyebrow incision in order to 

allow a wider exposure, is accomplished (Figure 7A). 

Then, the periorbit is detached from the lower surface 

of the orbital roof as well as the frontal dura is 

separated from its upper or cranial surface. A self-

retaining retractor may be used to elevate the frontal 

lobe. The next step consists in making two cuts in the 

superior orbital rim: a lateral one, which has to be 

done above the fronto-malar suture, and a medial one. 

If the frontal sinus is opened when the superomedial 

cut of the orbital rim is made, it must be treated as it 

was explained above. These cuts must be continued 

backward as far as possible into the orbital roof. 

Thereupon, this second bone flap is removed and the 

remaining orbital roof is taken away using a gouge or a 

drill. Another option is to make a single orbito-frontal 

osteotomy, which should include the frontal bone, the 

upper orbital rim and part of the orbital roof. The 

optic canal may be opened using a diamond drill 

(Figure 7B). In an anatomical study, it was found that 

the angle of the optic canal in relation to the midline 

was approximately 29° [11]. This is an important 

landmark when we will open the optic canal with a 

drill. The usage of proper irrigation is mandatory to 

avoid optic nerve damage while its canal is being 

opened. A T-shaped incision is performed in the 

periorbit, in which the short branch of the T is parallel 

to the removed upper orbital rim, whereas its long 

branch is parallel to the axis of the orbit.  

Once the periorbit is opened, there are three routes to 

follow (Figure 7C and D). The lateral one, which is the 

most commonly used, should be opened between the 

superior muscle complex, medially, and the lateral 

rectus muscle, laterally. Lesions located lateral to the 

optic nerve as well as those of the superior orbital 

fissure and the apex can be reached through this way. 

The superior muscle complex is retracted medially. 

The orbital fat can be coagulated and dissected when it 

is needed, although it may be a dangerous maneuver. 

The superior ophthalmic vein is retracted laterally. 

The ophthalmic artery and the nasociliary nerve are 

seen crossing above the optic nerve from lateral to 

medial. Care must be taken in not damaging these 

structures during dissection. Furthermore, it must be 

remembered that the abducens nerve lies on the 

medial side of the posterior half of the lateral rectus 

muscle. If the superior orbital fissure is desired to be 

opened, the annular tendon is incised between the 

lateral rectus muscle and the superior rectus muscle. It 

is essential to identify the trochlear nerve before 

opening the annular tendon in order to avoid its 

section, since it crosses over the optic nerve where it 

passes through this tendon. The medial route, 

between the superior oblique muscle and the superior 

muscle complex, allows access to the medial part of 

the cone. The fourth cranial nerve is the principal 

hurdle. Moreover, the ophthalmic artery, the 

nasociliary nerve and the ophthalmic vein pass above 

the optic nerve from lateral to medial. The annular 

tendon may be incised if it is needed [12]. The central 

route is very narrow because it is opened between the 

levator palpebrae and the superior rectus muscles. 

The former is pushed medially, whereas the latter is 

retracted laterally. The frontal nerve may be pushed 

either medially or laterally. This way does not allow 
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for a wide exposition, since only the middle third of 

the cone and the optic nerve can be approached. 

However, it may be useful to perform a biopsy. 

Superolateral craniotomy 

The patient is positioned supine with his/her head 

hyperextended and turned 10 degrees towards the 

contralateral side. A frontopterional incision (as was 

described above) is performed. The skin flap is 

detached from the pericranium and from the 

temporalis muscle fascia. It is essential to preserve the 

frontal branch of the facial nerve by performing an 

interfascial or subfascial dissection. The pericranium is 

incised and separated from the subjacent bone. The 

supraorbital canal must be converted into a groove to 

avoid damaging the supraorbital nerve. Then, the 

anterior portion of the temporal muscle is 

undermined from the skull. The first burr hole is 

made behind the zigomatic process of the frontal bone 

in order to expose the frontal dura and the periorbit. 

The second burr hole is performed above the 

superomedial angle of the orbital rim. A third burr 

hole may be made between these holes and 

approximately 4-5 cm from the orbital rim. Then, a 

cut is made between these three burr holes, using a 

craniotome or a Gigli saw. Instead of making a third 

hole, the first one may be connected directly to the 

second one with a craniotome. Once the periorbit was 

detached from the inner surface of the lateral wall of 

the orbit, another cut is performed from the first burr 

hole to the lateral rim of the orbit. The orbital roof is 

sectioned from this last opening to the midline, using a 

gouge or a drill. The periorbit is dissected from the 

lower surface of the orbital roof. Afterwards, a cut is 

carried out from the second burr hole to the 

posteromedial part of the orbital roof. The goal is to 

connect this cut with the previous one, which was 

made in the posterior part of the orbital roof. Finally, 

the bone flap is removed. It is a supraorbital 

craniotomy which also includes the superior orbital 

rim, the upper portion of the lateral orbital rim and a 

wide part of the orbital roof (Figure 8). The lateral wall 

osteotomy may be extended with a gouge or a drill. 

Furthermore, the optic canal may be opened using a 

diamond drill if it is needed. The periorbit is incised 

in a longitudinal fashion, medially to the levator 

palpebrae muscle. Another incision may be 

performed perpendicular to the last one. Therefore, a 

T-shaped opening is achieved.   

Intradural or extradural pterional approach 

Pterional approach is described elsewhere in the 

literature [13]. When the objective is to approach the 

orbit and its lesions, it may be performed in two ways: 

extradural or intradural. The extradural approach 

consists in carrying out a pterional craniotomy without 

sectioning the orbital rim. Then, a tailored resection of 

the posterior and lateral orbital walls as well as of its 

roof is performed, but the orbital rim is spared. The 

extent of the orbital opening depends on the lesion 

being treated. Intradural pterional approach is usually 

used for optic nerve meningiomas. Once the sylvian 

fissure was opened, the intracranial component of the 

tumor is dissected and removed. Thereupon, the optic 

canal is opened and the intracanalicular portion of the 

tumor is removed. Those lesions which are located in 

the posteromedial part of the orbit and below and 

medial to the optic nerve can be reached through a 

contralateral intradural approach, in which the 

sphenoid sinus and the posterior ethmoidal cells are 

removed with drill without opening its mucosa. Then, 

the posterior portion of the medial wall of the 

contralateral orbit is exposed. The periorbit is incised 

and access to the orbit is achieved between the 

superior oblique and medial rectus muscles.  
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Orbitozygomatic approach 

Orbitozygomatic approach is described elsewhere in 

the literature [14-20]. Despite not being commonly 

used for pure intraorbital lesions, it may be useful to 

treat some orbital tumors, principally those which 

extend from the orbit to the middle fossa through the 

superior orbital fissure. Nevertheless, the goal of this 

approach is to achieve wide exposure of lesions of the 

middle cranial base, requiring little brain retraction. It 

may be performed in one, two or three pieces, 

depending on the preference and skills of each 

neurosurgeon. Both the superior and lateral parts of 

the orbital rim are removed during this approach.  

Selecting the approach 

Each orbital lesion can be reached through one or 

more approaches depending, principally, on its 

location. When several approaches are available, the 

neurosurgeon can select which one to use depending 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

on his preference, his training and other characteristics 

of the lesion to treat. It should be borne in mind that 

not always a less invasive approach is better than a 

more aggressive one. Table (3) shows a practical 

resume, which can help the neurosurgeon to select the 

approach. Transcranial approaches are commonly 

used when the orbital lesion is involving the optic 

nerve. The orbital apex can be reached with the 

lateral, medial, subfrontal, superolateral, pterional and 

orbitozygomatic approaches. Furthermore, Table (4) 

compares advantages, disadvantages and possible 

complications of each approach.  

Conclusion 

There are several approaches to the orbit. When the 

neurosurgeon have to deal with an orbital lesion, it is 

imperative to know how to perform distinct surgical 

approaches in order to carry out properly the most 

adequate one for each case.  

Table 3: Selecting the approach. 

Approach Location of the lesion with respect to the optic nerve Lesion 

Involving 

the optic 

nerve 

Orbital 

apex Above Below Lateral Medial 

Lateral Yes Yes Yes No Yes/No*
 

 Yes 

Transconjunctival No Yes No Yes/No*
 

 No No 

Transmaxillary No Yes No No No No 

Medial No No No Yes Yes/No* Yes 

Supraorbital Yes No No No No No 

Subfrontal Yes No Yes No Yes Yes 

Superolateral Yes No Yes No Yes/No* Yes 

Pterional Yes Yes† Yes Yes† Yes Yes 

Orbitozygomatic Yes Yes/No*
 

 Yes No Yes Yes 

 *It depends on the specific characteristics of each lesion. 

†They can be reached through a contralateral approach. 
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Table 4: Advantages, disadvantages and possible complications of each approach. 

Approach Advantages Disadvantages Complications* 

Lateral It is one of the easiest 

and fastest approaches 

to the orbit.  It is a 

direct approach to the 

lateral aspect of the 

orbit, in which 

anatomical structures 

are easy to recognize.  

The skin incision over the 

lateral orbital rim is in a 

visible zone of the face. It 

allows for a minor exposure 

than a more invasive 

approach, such as a 

transcranial one.  

Visual loss, malalignment of the lateral 

orbital rim (poor cosmetic outcome), late 

enophthalmos due to poor lateral wall 

reconstruction (bone-volume 

expansion) and soft tissue atrophy, transient 

or permanent lateral gaze palsy due to  

lateral rectus muscle traumatic injury, frontal 

branch of the facial nerve damage. 

Transconjunctival It needs neither bone 

resection nor skin 

incision. 

This is not a common 

approach for the 

neurosurgeon and may need 

the aid of an 

ophthalmologist. 

Infraorbital nerve dysfunction (if an orbital 

floor repair is performed), conjunctival 

granuloma, entropion, chemosis, 

conjunctival inclusion cyst, lacrimal system 

injury. 

Transmaxillary It avoids carrying out a 

skin incision. It allows 

for a direct 

visualization of the 

inferior orbital wall 

and the intraorbital 

basal structures. 

It is properly performed with 

endoscopic assistance, so the 

neurosurgeon needs 

endoscopic technique 

training.   

Infraorbital nerve damage, enophthalmos, 

dental injury, recurrent maxillar sinus 

infection. 

Medial It is a fast and wide 

enough approach in 

order to reach medial 

extraconal lesions.  

The skin incision is 

performed in a visible zone 

of the face, which may lead 

to visible scarring. Although 

wide enough, it allows for a 

little exposure comparing 

with other alternatives. 

Lacrimal sac damage, visible scarring, 

desinsertion of the medial canthal tendon, 

injury or the trochlea of the superior oblique 

muscle, diplopia. 

Supraorbital The incision is occult 

by the eyebrow. It is a 

low invasive approach, 

like the extracranial 

ones, but has the 

advantage of a better 

anatomical exposure 

due to a supraorbital 

craniotomy. 

It produces transient or 

permanent postoperative 

hypoesthesia in the territory 

of the supraorbital nerve. It 

requires dura mater 

exposure. 

Transient or permanent injury of the 

supraorbital nerve (hypo/anesthesia, 

neuropathic pain), frontal lobe injury, 

extradural hematoma, CSF leakage, CSF 

rhinorrhea or meningitis (if the frontal sinus 

is opened), not proper reconstruction 

leading to poor esthetic outcome, 

enophthalmos.  

Transcranial 

approaches 

(Subfrontal, 

Superolateral, 

Pterional, 

Orbitozygomatic) 

These are typical 

neurosurgical 

approaches, thus all 

neurosurgeons are 

trained in these 

surgical skills.  

Transcranial approaches 

requires dura exposure, with 

the risk of an unintended 

durotomy and/or brain 

injury. The orbitozygomatic 

is the most invasive approach 

described in this text; 

however, it may be 

performed in order to avoid 

damage of important 

intraorbital tissues, which is 

more relevant than the 

invasiveness of the approach. 

Transient or permanent injury of the 

supraorbital nerve (more common in 

subfrontal, superolateral and 

orbitozygomatic ones), brain injury, 

extradural hematoma, CSF leakage, CSF 

rhinorrhea or meningitis (if the frontal sinus 

is opened), enophthalmos, optic nerve 

damage (if the optic canal is opened with a 

drill), poor esthetic outcome, facial nerve 

injury, ophtalmoplegia, diplopia, visual loss. 

*General complications such as hematoma, hemorrhage or local infection are not mentioned in each approach since they 

are general possible complications of any surgical procedure. Other complications like orbital cellulitis and iatrogenic 

intraorbital structures damage are also possible with all orbital approaches. Iatrogenic damage not only depends on the 

approach used, but also on the intraorbital procedure itself.  
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