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Abstract
Background The endoscopic endonasal approach for optic nerve decompression is suited for the management of non-traumatic
optic neuropathy but remains underreported, presumably due to transcranial approaches still being favoured at individual centres.
Method The optic canal is approached endoscopically and transsphenoidally through the contralateral nostril. Its inferomedial
wall is opened using an irrigated diamond drill, and neuronavigation is used to confirm anatomical bearings.
Conclusion This technique provides rapid and easy access to the inferomedial aspect of the optic canal and nerve. Optic nerve
decompression through this approach is associated with low morbidity and should be considered as an alternative to transcranial
approaches.

Keywords Skull base surgery;Endoscopic endonasal approach;Transsphenoidal approach;Tumours of optic nerve
sheath;Neuronavigation;Minimally invasive

Abbreviations
ICA Internal carotid artery
OC Optic canal
ON Optic nerve
LOCR Lateral opt ico-carot id

recess
MOCR Medial opt ico-carot id

recess
OA Ophthalmic artery
CSF Cerebrospinal fluid leak

Introduction

Endoscopic transnasal optic canal decompression is a
well-described technique for traumatic optic neuropathy
due to the easier access and view that it provides of the
orbital apex and optic canal as compared with transcra-
nial approaches [6, 9]. Reports of its use in non-traumat-
ic, compressive pathology of the optic nerve have further
expanded its indications [7, 9, 5]. Nonetheless, such re-
ports remain few, presumably reflecting the technique’s
underuse in individual centres. The reasons for this may
be unawareness of the indications, which are rare, as
well as unease with the endoscopic approach. Here we
describe this versatile technique and provide our own
adaptations.

Relevant surgical anatomy

The sphenoid ostium (Fig. 1) is located medial to the postero-
inferior aspect of the superior turbinate and within 1 cm of the
midline [3].

The sellar, optic and carotid prominences constitute the
sellar wall of the sphenoid sinus (Fig. 1f; Fig. 2). The
carotid prominence corresponds to the cavernous segment
of the ICA. The tuberculum recess is a depression in the
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wall of the sella between the sellar prominence and the
planum sphenoidale superiorly. Bilaterally, this recess be-
comes the MOCR. The MOCR is flanked by sellar prom-
inence inferiorly, carotid prominence laterally and optic
prominence superiorly. It accesses the superomedial as-
pect of the ICA’s clinoid and supraclinoid (ophthalmic)
segments. The LOCR is a bony indentation between the
optic prominence and the lateral aspect of the carotid
prominence. It may be difficult to discern due to the var-
iation in septations within the sphenoid sinus and their

frequent relation with the carotid prominence [8]. The
LOCR is endocranially in relation with the base of the
optic strut, and its medial projection is in relation with
the clinoid segment of the ICA. The OC’s endocranial
opening is situated superiorly to the medial border of
the LOCR [8, 1] (Fig. 2b).

The intracanalicular ON measures approximately
10 mm in length [4]. Seeing that it is an extension of
the central nervous system, it is also surrounded by an
arachnoid space in communication with the chiasmatic

Fig. 1 0-degree endoscopic view through left nostril of a 41-year-old
patient with a right-sided intracanalicular ON sheath meningioma. a
The nasal septum is on the left of the caption and the Freer dissector is
in contact with the left middle turbinate. b The left middle turbinate is
pushed aside with the Freer dissector, revealing the superior turbinate
above and behind it. c The superior turbinate is in turn gently displaced
superolaterally to reveal the sphenoid ostium. The left choana is also seen
in the inferior part of this panel. d Same view as in c following enlarge-
ment of the left sphenoid ostium superiorly and contralaterally. Its expan-
sion inferiorly is more modest than when performed for pituitary surgery
where the aim is to reach the floor of the sella. e The mucosa inferomedial

to the ostium is elevated to avoid injury to the branches of the
sphenopalatine artery, the base of the anterior sphenoid wall is weakened
with the punch up and down cuts, and the posterior nasal septum is
disarticulated from its base and displaced into the contralateral nostril. f
Same view as in d and e with the superior turbinate seen on the top right.
The contralateral sphenoid ostium is joined to the anterior sphenoidotomy
and itself expanded. The right-sided posterior ethmoid cells are opened
retrogradely from the sphenoid sinus, as seen here where the upcut is
removing the posterior-most wall of the posterior ethmoid cells to gain
access to the orbital apex (see also Fig. 2). Elements of the sellar wall
anatomy are appreciable on this caption
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cistern. The dura is continuous with the periorbita at the
orbital apex [1].

The OA takes an intradural, inferolateral course within the
OC. However, seeing that it branches off the anteromedial
aspect of the ICA, it can be found inferomedially to the ON
at the intracranial end of the OC [1]. And in 50% of these
cases, it will pursue a medial course within the OC [10].

An Onodi air cell—or spheno-ethmoid air cell—is a pos-
terior ethmoid air cell that extends superolaterally to the sphe-
noid sinus, to involve the ON or even the ICA. This variant is
not infrequent and requires recognition to avoid inadvertent
damage to the ON or ICA [7].

Description of the technique

Anaesthetic phase and positioning

Following intubation, the nasal mucosa is prepared with
Moffett’s solution. The patient’s head is fixed in a head hold-
er, in a slightly less flexed “conversational position” [2], and is
registered to the neuronavigation station.

Transnasal phase

In contrast to the previous reports [7, 5], we perform a
contralateral mononostril approach enabling a greater angle
of access to the OC; also, the middle turbinate is not removed
but only displaced laterally with the Freer dissector (Fig. 1a–
b). The sphenoid ostium (Fig. 1c) is enlarged (Fig. 1d–e), the

posterior septum is disarticulated and a wide anterior
sphenoidotomy is made using punch-cuts towards the patho-
logical side (Fig. 1f).

Transsphenoidal phase

Septations are removed as necessary. The optico-carotid
prominences and recesses are identified anatomically and
confirmed with neuronavigation. The posterior-most eth-
moid cells (Fig. 2) are opened in a retrograde fashion to
obtain access to the orbital apex; this is in contrast to other
techniques where a posterior ethmoidectomy is performed
as a first step and independently of the sphenoidotomy [5].
The endoscope is fixed in the anterior sphenoidotomy’s
supero-external corner, on the side of the approach. A
high-speed diamond drill, with integrated irrigation, is
used to remove or thin down the OC’s medial wall and
floor, from the orbital apex to the OC’s endocranial open-
ing, steering clear of the optic prominence’s inferior aspect
at the endocranial end (Fig. 3). During drilling the sphe-
noid sinus is allowed to fill up with saline to the level of the
optic canal such that the drill is partly submerged so reduc-
ing the risk of heat damage to the ON. A microcurette/
dissector can be used to remove the thinned out layers of
the bone.

Closure

Haemostatic gelatin sponge is apposed over the opening. The
septal wall is medialised. No nasal packing.

*

a b

Fig. 2 a Axial, bone-windowed computed tomography slice through the
ethmoid and sphenoid sinuses in the patient from Fig. 1. The red arrows
indicate the posterior-most wall of the right posterior ethmoid sinus. This
same wall is indicated in b by the three white arrow heads. b Same
trajectory of view as in Fig. 1f, showing sphenoid sinus anatomy.
Asterisk, sphenoid septum; diamonds, carotid prominences; star, sellar
prominence; cross, clival recess. The black dotted trapezoid shows the
contour of the tuberculum recess. The medial optico-carotid recesses
(MOCR) correspond to the bottom angles of the trapezoid, bilaterally.

The dotted white lines delineate the superior and inferior aspects of the
right optic prominence. The angle between the inferior dotted white line
and the dotted blue line corresponds to the right lateral optico-carotid
recess (LOCR). The white arrow heads point to the remaining
posterior-most wall of the right posterior ethmoid sinus, which has been
opened in a retrograde fashion to gain access to the orbital apex. The
hollow arrow points to a defect made in the lamina papyracea, through
which a lobule of orbital fat is seen to protrude
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Indications

Aside from traumatic optic neuropathy [6], indications
include inflammatory or tumoural intracanalicular pathol-
ogy compressing the ON and causing visual disturbance,
such as meningioma of the ON sheath prior to adjuvant
radiotherapy (Fig. 4), sphenoid sinus pathology with OC
extension and sphenoid fibro-osseous lesions [5, 7, 9].

The risk of ON damage from radiotherapy is reduced
when the nerve is uncompressed. Patients with visual de-
terioration due to endocrine orbitopathy (Graves’ disease)
generally require decompression of the orbital apex alone
without opening of the OC [9].

The technique is particularly suited for pathology located in
the inferomedial OC quadrants [1] (Fig. 4).

Limitations

Pathology with intracranial extension: In such cases a
transsphenoidal transtubercular endoscopic approach may
also be indicated or a two-staged management with (a)
transcranial resection of the intracranial pathology and
(b) endoscopic endonasal OC decompression (if OC can-
not be opened through the transcranial approach).

How to avoid complications

& Detailed study of preoperative imaging (CT and MRI):

– Sphenoid sinus pneumatisation and septation pattern;
presence of Onodi cell

– Variation in sphenoid sinus anatomy:

Attention to dehiscent ICA/ON
Absence of optic prominence when ICA is anterior to the
ON in the medial aspect of the OC [8]

– Course of OA

& Use neuronavigation.
& Drilling:

– Copious irrigation
– Leaving a thin shell of bone that can subsequently be

removed with a blunt dissector

& Doppler for ICA identification, in case of doubt.
& Respect the periorbita to avoid outflow of orbital fat oblit-

erating surgical view.
& Prep abdomen for harvesting of fat graft in case of CSF

leak.
& Close association of the lesion with the ON sheath usually

precludes its resection and even biopsy.
& The questionable benefit of optic sheath opening should

be weighed against its risks (injury to OA; CSF leak). If
performed, should be in the superomedial quadrant to
avoid the OA [7].

Fig. 3 Same view as in Fig. 2b. a The drill is used to remove the remnant
posterior and posteromedial walls of the right posterior ethmoid sinus, b
thereby opening the orbital apex. The exposed ON sheath is followed
posteriorly, and the medial OC wall is drilled off (c) all the way to its
endocranial opening, located superiorly to the medial border of the
LOCR.
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Specific perioperative considerations

– Pre- and postoperative ophthalmological assessments.
– Discharge is possible from postoperative day 1.

Specific information to give to the patient
about surgery and potential risks

& Expectations:

– Extent of salvageable vision is difficult to predict.
Eventual preoperative response to corticosteroids may
provide an indication.

& Risks:

– CSF leak
– Meningitis
– Loss of monocular vision
– Injury to ICA
– Epistaxis

& Post-operatively:

– Avoid blowing of nose and other Valsalva manoeuvres
for 4 weeks.
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10 key points

1) Endoscopic endonasal approach provides minimally invasive
access to the OC’s inferomedial quadrants.

2) Although rare, its indications include non-traumatic compressive
pathology of the intracanalicular ON.

3) Its aim is to prevent further deterioration of vision and possibly to
recover lost function.

4) Its morbidity is low.

5) Detailed study of preoperative imaging and the use of
neuronavigation are essential.

6) Approach is through the contralateral nostril, to augment the angle
of access to the pathological ON.

7) Transsphenoidal retrograde opening of the posterior ethmoid cells
is usually sufficient.

8) Copious irrigation during drilling to prevent thermal injury of ON.

9) Vertical projection of LOCR’s medial border marks OC’s
endocranial opening.

10) Intracanalicular pathology is usually unresectable due to the risk
of injury to ON; the procedure is therefore often only intended as a means
of decompression.
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