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Endoscopic Management of Skull Base 
Fibro-Osseous Pathologies

Chapter 
42

History

An 8-year-old boy presented with blurred vision in the right 
eye, epiphora, and progressively swollen eye. On examina-
tion, the right eye had reduced visual acuity to 6/9 and mild 
proptosis with no diplopia. Nasal examination was normal. 
Computed tomography (CT) scan (Fig. 42A.1a–d) and 

magnetic resonance imaging (MRI) (Fig. 42A.2a, b) revealed 
an extra-axial fibro-osseous lesion arising from the right 
ethmoid air cells and extending intracranially. The lesion 
involves the right supraorbital bone with mass effect onto 
the right extraconal space. A large proportion of this lesion 
is considered intracranial and therefore conventionally 
this would likely have involved a supraorbital incision and 
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Fig. 42A.1 (a) Coronal com-
puted tomography (CT) bone-
weighted section showing 
fibro-osseous lesion attached to 
right skull base and right orbital 
process of frontal bone. (b) Axial 
bone-weighted CT section 
show ing orbital mass effect. 
(c) Sagittal bone-weighted CT 
section showing intraorbital 
extension. (d) Sagittal bone-
weighted CT section showing 
intracranial extension.
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craniotomy to excise this. With improvement in endoscopic 
techniques and close cooperation between otolaryngology 
and neurosurgery, it is possible to excise this endoscopically 
thus avoiding morbidity from the former approach.

Surgical Steps

1. The patient is placed under general anesthesia in 
supine position and the head is fixed slightly retro-
flexed within a NORAS frame for intraoperative MRI 

(ioMRI). Registration for neuronavigation (Brainlab, 
Munich, Germany) is performed.

2. The nose is decongested with nasal packing as per the 
institution’s usual methods.

3. For improved access, a septal window is performed 
by raising an inferiorly based mucosal flap, and excis-
ing a window of cartilage (Fig. 42A.3a). This can then 
be widened to improve access with a microdebrider 
(Fig. 42A.3b).

4. To access the skull base, a right-sided uncinectomy, 
anterior and posterior ethmoidectomy is performed.

Fig. 42A.2 (a) Fat-suppressed sagittal T2 MRI showing lesion is centrally solid (S), with cystic surrounding enhancement (*).  
(b) Axial T2 MRI showing solid and cystic elements to lesion.

Fig. 42A.3 (a) Septal window (W) created with an inferiorly based mucosal flap (M). (b) Window is widened with a microdebrider.
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5. The middle turbinate is divided and pushed inferiorly 
(Fig. 42A.4) keeping its posterior attachment intact; 
this will act as a vascularized pedicled flap later for 
reconstruction. This exposes the skull base and lamina 
papyracea where the lesion can be seen between the 
two (Fig. 42A.5).

6. The mucosa over the lesion is cauterized with mono-
polar diathermy, and the lesion is uncapped using a 
Freer elevator and a curette (Fig. 42A.6a, b).

7. The anterior ethmoid artery can be seen embedded 
within tumor (Fig. 42A.7); this is later cauterized and 
divided to continue tumor dissection.

8. To achieve tumor removal, abnormal bone attached to 
lamina papyracea is removed with a cuff of uninvolved 
lamina papyracea inferior to tumor to achieve clear 
margins (Fig. 42A.8)

9. Clearance is also obtained medially by removing bone 
toward the cribriform plate and exposing healthy dura 
(Fig. 42A.9a). A plane between bone and dura is dis-
sected with a right-angled dissector, followed by a 
Kerrison punch to remove bone (Fig. 42A.9b).

10. Once a cuff of bone has been excised around the mouth 
of the tumor, access to the tumor bulk becomes much 
more straightforward (Fig. 42A.10a, b).

11. Orbital fat protrusion is dealt with by surface bipolar 
cautery to shrink this and allow further dissection.

12. Abnormal bone can now be flicked inward until 
healthy bone is reached laterally onto the supraorbital 
bones. Care to be taken not to injure the exposed supe-
rior oblique muscles (Fig. 42A.11).

Fig. 42A.4 Division of the middle turbinate (MT) to facilitate 
access to skull base and fibro-osseous lesion (FOL).

Fig. 42A.5 Fibro-osseous lesion (FOL) is seen attached to 
both lamina papyracea (LP) and skull base (SB).

Fig. 42A.6 (a, b) Monopolar diathermy of mucosa overlying fibro-osseous lesion, then uncapping with a Freer elevator.
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Fig. 42A.7 Anterior ethmoidal artery is seen embedded in 
tumor (*). White arrows, tumor capsule.

Fig. 42A.8 Cuff of healthy lamina papyracea (LP) is removed 
inferior to tumor cavity (TC) to achieve bony clearance.

Fig. 42A.9 (a, b) Dissection around the tumor and removal of bone with healthy margin medially (white arrows).

Fig. 42A.10 (a, b) Medial clearance is achieved with dura exposed.
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Fig. 42A.13 Abdominal fat graft is applied into defect.

Fig. 42A.11 Lateral bone removal onto supraorbital bones 
(b) with superior oblique (SO) muscles visible and dura (D) 
superiorly and medially. *, small dural tear.

Fig. 42A.14 Middle turbinate (MT) is covering reconstruction 
with DuraSeal (DS).

Fig. 42A.12 Dural tear is identified (*) and superior oblique 
(SO) muscle is clearly demonstrated. Olfactory nerves are 
visible (white arrow).

13. Saline wash is performed and bone spicules are 
removed. Inspection reveals a small dural tear and 
exposure of the olfactory nerves (Fig. 42A.12).

14. Abdominal autologous graft is harvested and used to 
seal the defect with DuraSeal Dural Sealant System 
applied on top of this (Fig. 42A.13).

15. The middle turbinate is placed back on top of the 
reconstruction to act as a vascularized pedicled flap 
(Fig. 42A.14).

16. The nose is packed lightly with Nasopore.
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