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Sphenoorbital meningiomas (SOMs) are slow-grow-
ing tumors that originate from the dura surrounding 
the sphenoid wing. They account for approximately 

9% of all intracranial meningiomas12,37 and may present 
as “en plaque” tumors, usually associated with hyperos-
tosis, intraosseous tumor growth, and soft-tissue growth 
adherent to the dura.25,26,37,43 Progressive enlargement of 
those tumors is followed by compression of surrounding 
structures, such as the orbit, superior orbital fissure, optic 

canal, and cavernous sinus, which may lead to visual dete-
rioration, disturbance of ocular movements, proptosis, and 
cosmetic alterations.25,43

Resection with functional preservation is the main 
treatment option for SOMs. Different skull base approach-
es may be used for excision of those lesions, including the 
pterional, orbitozygomatic, and subfrontal approaches. 
However, gross-total resection, with removal of the af-
fected dura and drilling of the hyperostotic bone, might 
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Sphenoorbital meningiomas (SOMs) are slow-growing tumors that originate from the sphenoidal wing and are associat-
ed with visual deterioration, extrinsic ocular movement disorders, and proptosis caused by hyperostosis of the lateral wall 
of the orbit. In some cases, the intracranial component is quite small or “en plaque,” and the majority of the symptoms 
arise from adjacent hyperostosis. Craniotomy has traditionally been the standard of care, but new minimally invasive 
multiportal endoscopic approaches offer an alternative. In the current study, the authors to present their experience with 
the transorbital endoscopic eyelid approach for the treatment of 2 patients with SOMs and sphenoid wing hyperostosis.
Clinical and radiological data for patients with SOMs who underwent a transorbital endoscopic eyelid approach were 
retrospectively reviewed. Surgical technique and clinical and radiographic outcomes were analyzed.
The authors report the cases of 2 patients with SOMs and proptosis due to sphenoid wing hyperostosis. One patient un-
derwent prior craniotomy to debulk the intracranial portion of the tumor, and the other had a minimal intracranial compo-
nent. Both patients were discharged 2 days after surgery. MR images and CT scans demonstrated a large debulking of 
the hyperostotic bone. Postoperative measurement of the proptosis with the aid of an exophthalmometer demonstrated 
significant reduction of the proptosis in one of the cases. Persistence of intraconal tumor in the orbital apex limited the 
efficacy of the procedure in the other case. A review of the literature revealed 1 publication with 3 reports of the transor-
bital eyelid approach for SOMs. No measure of relief of proptosis after this surgery had been previously reported.
The transorbital endoscopic approach, combined with endonasal decompression of the medial orbit, may be a use-
ful minimally invasive alternative to craniotomy in a subset of SOMs with a predominantly hyperostotic orbital wall and 
minimal intracranial bulky or merely en plaque disease. In these cases, relief of proptosis and optic nerve compression 
are the primary goals of surgery, rather than gross-total resection, which may have high morbidity or be unachievable. In 
cases with significant residual intraconal tumor, orbital bone removal alone may not be sufficient to reduce proptosis.
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not be safely achieved in more than 50% of patients.29,43,46 
Therefore, residual tumor and recurrence are not uncom-
mon, and reoperation and adjuvant radiotherapy play im-
portant roles in the management of these lesions.38,40,43,46,49 
Moreover, in patients with a predominantly hyperostotic 
orbital wall and minimal intradural disease, an extradural 
approach would be favored.

In the past few decades, the evolution of minimally in-
vasive techniques has contributed to the development of 
new approaches to the skull base. Currently, endoscopic 
endonasal approaches are validated options for resection of 
midline tumors, from the cribriform plate to the craniover-
tebral junction, including lesions at the medial and inferior 
portion of the orbit and inferomedial components of SOMs 
that may enter into the infratemporal fossa and lateral sphe-
noid sinus.13–15,39,50,52 However, resection of lateral skull base 
lesions, such as lateral sphenoid meningiomas, remains one 
of the major limitations of the endoscopic endonasal ap-
proach. Recently, a multiportal transorbital and endonasal 
approach has been proposed as a new minimally invasive 
option to reach the lateral orbit and middle fossa.20,22,41 
These approaches are particularly suited for patients with 
predominant hyperostosis and minimal intracranial or “en 
plaque” disease in whom relief of proptosis and optic ca-
nal compression are the primary goals of surgery. Here, we 
report the cases of 2 patients with SOMs that were treated 
via a combined transorbital and endonasal endoscopic ap-
proach, and we discuss the advantages, disadvantages, and 
indications for this approach in the context of a review of 
the published literature on the topic.

Methods
Clinical and radiological data for patients who had un-

dergone a transorbital endoscopic eyelid approach were 
retrospectively reviewed. Surgical technique and clinical 
and radiographic outcomes were analyzed. In this paper, 
we present surgical videos and illustrations to demonstrate 
the nuances of the approach. A retrospective review of the 
literature regarding multiportal approaches for skull base 
lesions was performed to illustrate the clinical applica-
tions of the technique in recent years.

Case Reports
Case 1

A 53-year-old woman who had undergone a crani-
otomy for resection of an SOM (Grade I) at an outside 
institution 3 years earlier presented with a 2-month his-
tory of visual deterioration and progressive proptosis. The 
patient’s clinical examination revealed right-sided propto-
sis, visual field testing revealed a developing superolateral 
quadrant scotoma in the right eye, and visual acuity ac-
cording to the Snellen Eye Test was symmetrical (20/25 in 
both eyes). MR images and CT scans revealed a partially 
resected right-sided SOM, with significant hyperostosis at 
the orbital roof, lateral wall, and greater sphenoidal wing, 
narrowing of the superior orbital fissure and optic canal, 
and right eye proptosis (Fig. 1). Preoperatively, 3.5 mm of 
proptosis was measured on the axial MR image, and the 
oculoplastic surgeon graded the patient’s proptosis as 3+. 

Considering the history of a previous unsuccessful trans-
cranial approach, the location of the lesion, and the di-
agnosis of a Grade I meningioma, we elected to proceed 
with a combined endoscopic transorbital and endonasal 
approach for resection of the hyperostotic bone and orbital 
decompression.

The operation involved collaboration of neurosurgery, 
ENT, and oculoplastic surgery (Video 1).

VIDEO 1. Case 1. Surgical video demonstrating the technique for 
combined endoscopic transorbital and endonasal management 
of SOMs. Copyright Weill Cornell Medical College, NewYork-
Presbyterian Hospital. Published with permission. Click here to 
view.

After induction of general anesthesia, the patient was 
placed supine, and her head was fixed after gentle el-
evation with a Mayfield head holder. A sterile protective 
corneal shield lubricated with ophthalmic ointment was 
placed in the right eye. The initial part of the procedure 
consisted of the endoscopic endonasal approach. As previ-
ously described, an endonasal approach to the medial orbit 
was performed, the lamina papyracea was removed, and 
the medial optic canal was decompressed (Fig. 2). Remov-
al of the lamina papyracea helped to mobilize the globe 
medially during the transorbital approach and the decom-
pression of the medical optic canal helped to decompress 
the optic nerve.

A superior eyelid approach was then performed. The 
orbicularis layer was opened along the length of the inci-
sion to expose the periosteum of the lateral orbital rim. 
The periorbita was elevated along the inner aspect of the 
lateral orbital rim using a freer elevator. The orbit was 

FIG. 1. Case 1. Preoperative images. A and B: Axial (A) and coronal 
(B) CT scans demonstrating extensive hyperostosis centered within the 
right sphenoid involving the greater and lesser right sphenoid wings as 
well as the orbital, frontal, and zygoma bones. There is increased bone 
formation and mineralization in this region likely from hyperostosis due 
to a known meningioma. C and D: Preoperative axial (C) and coronal 
(D) MR images showing tumor that is compatible with meningioma in the 
right orbit and superior orbital fissure, and extending intracranially over 
the right greater wing into the right middle fossa.
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protected by a silastic sheet. The hyperostotic bone of 
the orbit was exposed along the lateral orbit posteriorly 
to the level of the superior orbital fissure and superiorly 
under the anterior cranial fossa. CT image guidance was 
used to aid in identifying the orbital landmarks. Once ad-
equate exposure was obtained, decompression of the hy-
perostotic bone and tumor removal were done using high-
speed drills and Kerrison rongeurs (Fig. 3). The medial 
landmarks were the superior and inferior orbital fissures 
(Fig. 4). At the end of the procedure, a dural defect with a 
small CSF leak was seen in the supraorbital region. A fat 
graft was harvested from the central preaponeurotic fat 
pad of the upper lid (Fig. 5). The fat graft was then placed 
over the area of dural exposure and secured in place using 
Tisseel glue (Baxter). After the transorbital and endonasal 
approaches, a lateral canthal dystopia, secondary to the 
disease process, was additionally corrected. The eyelid 
incision was closed using interrupted 6-0 nylon sutures. 
Erythromycin ophthalmic ointment was applied the surgi-
cal site and to the left eye.

The patient was discharged 2 days after surgery, with 
subjective improvement in her vision and no complica-
tions. MR images and CT scans demonstrated a signifi-
cant debulking of the hyperostotic bone (Fig. 6). At the 
1-month postoperative surgical evaluation, the patient 
exhibited improvement of proptosis to 1+ and improve-
ment in her visual symptoms. Visual field evaluation 
demonstrated a partial improvement in the preoperative 
superolaterally localized deficit, and the patient’s visual 
acuity was stable after surgery (20/25 in both eyes). At 

3 months, MRI showed remaining soft tissue, consistent 
with intraconal tumor in the orbital apex, and no further 
improvement of the proptosis. The final pathology result 
was compatible with a Grade I meningioma. The patient 
was referred to the radiosurgery service for control of the 
residual intradural tumor.

FIG. 3. Case 1. Transorbital endoscopic drilling of the hyperostotic bone 
at the greater sphenoidal wing and orbital roof. This intraoperative view 
shows the spatula over the orbital contents to improve the surgical ex-
posure of the orbital roof and lateral wall of the orbit (1), drilling over the 
greater sphenoidal wing (2), and orbital roof (3). Figure is available in 
color online only.

FIG. 2. Case 1. Endoscopic endonasal exposure after medioinferior orbital decompression. The lamina papyracea (1) was re-
moved, exposing the medial orbit, and the optic canal (2) was drilled and decompressed. The sphenoid sinus is also observed (3). 
Figure is available in color online only.
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FIG. 4. Illustration demonstrating the transorbital endoscopic technique for treatment of SOMs. The hyperostotic bone over the 
orbital roof and lateral wall of the orbit, between the superior orbital and inferior orbital fissures, is removed after extensive drilling. 
Copyright Weill Cornell Medical College, NewYork-Presbyterian Hospital. Published with permission. Figure is available in color 
online only.

FIG. 5. Case 1. Extraction of a fat graft from the central pre-aponeurotic fat pad of the upper eyelid. The orbital contents (1), fat 
graft (2), and orbital roof (3) are shown. Figure is available in color online only.
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Case 2
A 65-year-old woman presented with proptosis diag-

nosed by her ophthalmologist 1 month prior to presen-
tation, at which point she recalled symptom progression 
over the course of 5 years. The patient’s examination re-
vealed left facial numbness and left eye proptosis, with 
visual testing showing 20/40 in the right eye and 20/50 in 
the left eye but no deterioration of visual fields or ocular 
movements. Preoperative evaluation of the proptosis with 
the aid of a Hertel exophthalmometer revealed a measure-
ment of 21 mm in the left eye and 18 mm in the right eye. 
CT scanning revealed an irregular sclerotic mass involv-
ing the left greater wing of the sphenoid with associated 
hyperostosis around the optic canal, superior orbital fis-
sure, and middle fossa, and regional mass effect on the left 
lateral rectus muscle and optic nerve (Fig. 7). MRI dem-
onstrated an enhancing lesion suggestive of an en plaque 
meningioma within the orbit and anterior part of the left 
middle fossa that was associated with hyperostosis, caus-
ing proptosis and compression of structures at the orbital 
apex (Fig. 7). The patient underwent a combined endo-
scopic transorbital and endonasal procedure, as described 
in Case 1, without complications (Fig. 8 and Video 2). 

VIDEO 2. Case 2. Video demonstrating the surgical technique 
for transorbital endoscopic decompression applied in Case 2. 
Copyright Weill Cornell Medical College, NewYork-Presbyterian 
Hospital. Published with permission. Click here to view.

Postoperative CT and MRI showed extensive bone de-
bulking with decompression of the superior orbital fissure 
(Figs. 9 and 10). The patient was discharge 2 days after 
surgery, without complications. Pathological examination 
revealed a Grade I meningioma.

At early follow-up consult with ophthalmology (post-
operative Day 6), the patient was still experiencing left 

postoperative ptosis and swelling. Visual fields and intrin-
sic ocular movements were fully preserved after surgery. 
Postoperative visual acuity results (left eye 20/40) showed 
a partial improvement when compared with the preopera-
tive status (left eye 20/50). One month later, a 3-mm im-
provement of the proptosis in the left eye was noted, and 
her eyes were symmetric. As in Case 1, the pathological 
result was compatible with a Grade I meningioma, and the 
patient was referred to the radiosurgery service for treat-
ment of the residual intradural component of the tumor.

Discussion
In this report, we demonstrate the utility of the trans-

orbital endoscopic approach to relieve proptosis caused by 
SOM-associated hyperostosis of the lateral orbital wall. 
This approach is suited for cases in which there is limited 
intracranial disease that does not require significant intra-
cranial debulking. Resection of en plaque meningiomas of 
the skull base can cause significant morbidity, and com-
plete resection is often unattainable. Progressive growth is 
manageable with fractionated radiation therapy, but relief 
of proptosis and optic nerve decompression requires sur-
gery. In situations in which proptosis and visual deficits 
are the main symptoms, transorbital decompression may 
be adequate. Unroofing of the optic nerve is aided by the 
associated endonasal surgery, which can also serve to re-
move the lamina papyracea and facilitate medial retrac-
tion of the globe.

The evolution of minimally invasive techniques and, 
especially, endoscopic endonasal surgery, has changed the 
management of skull base lesions over the last 15 years. 
Endoscopic endonasal approaches have become a useful 
option for the management of midline skull base tumors, 
with improved rates of resection and complications com-
pared with open approaches in well-selected cases.13,14,32 
Lesions located in the lateral aspect of the coronal plane 

FIG. 6. Case 1. Postoperative images. A and B: Axial (A) and coronal 
(B) CT scans showing significant interval reduction of multiple areas of 
previously noted hyperostotic bone, particularly along the lateral wall 
and orbital roof. C and D: Postoperative axial (C) and coronal (D) MR 
images demonstrating extensive debulking of the lesion, with residual 
disease near the orbital apex.

FIG. 7. Case 2. Preoperative studies. A and B: Axial (A) and coronal 
(B) CT scans showing a significant hyperostosis at the greater sphenoi-
dal wing and roof of the orbit. C and D: Axial (C) and coronal (D) MR 
images demonstrating an en plaque meningioma in the anterior portion 
of the left middle fossa with intraorbital extension.
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remain generally not amenable to a minimally invasive 
or minimal access approach. The lateral limits of the en-
donasal approaches are restricted by the presence of the 

orbits, optic nerve, and superior orbital fissure.32 There-
fore, lesions located lateral to those structures are gener-
ally reached via a craniotomy, such as the orbitozigomatic, 
pterional, or supraorbital approach.20 Classic transcranial 
approaches have the advantage of a wide lateral exposure, 
but they may be associated with postoperative functional 
and cosmetic sequelae. Hence, new minimally invasive 
approaches have been proposed to resect lateral anterior 
cranial fossa lesions.4,5,31,41

The concept of surgical approaches through and around 
the orbit is not new. The field of ophthalmology initially 
led the development of the “pure” transorbital or orbitot-
omy approaches. The concept of an anterior orbitotomy 
was devised by Knapp in 1874 and popularized by Bene-
dict.7,18 This approach, initially designed for resection of 
lesions in the anterior two-thirds of the orbit, may be per-
formed through a superior (superior eyelid or eyebrow) or 
inferior (transconjunctival or inferior eyelid) incision. In 
1889, the lateral orbitotomy was originally described by 
Kronlein and later modified by Berke.8 In 1976, Maroon 
and Kennerdell revolutionized the transorbital approach, 
with the introduction of the surgical microscope, develop-
ment of new dissection tools, and use of self-retractors in 

FIG. 9. Case 2. CT scans (A and B) and MR images (C and D) dem-
onstrating significant debulking of the hyperostotic lesion and orbital 
decompression.

FIG. 8. Case 2. Transorbital endoscopic approach. A: A superior eyelid incision is marked from the mid aspect of the superior 
eyelid to the level of the lateral canthus. B: The orbital contents are retracted medially to expose the roof and posterior wall of the 
orbit. C and D: Anatomical images demonstrating the orbital roof, greater sphenoidal wing, optic canal (1), superior orbital fissure 
(2), and inferior orbital fissure (3). Drilling should be directed at the orbital roof and sphenoidal wing with preservation of the orbital 
fissures and their contents. Figure is available in color online only.
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a modified microsurgical lateral orbitotomy.33,36 Through a 
lateral upper brow incision and removal of the lateral and 
posterior walls of the orbit, selected retrobulbar and skull 
base lesions may be safely resected through this approach. 
Designed for optic nerve decompression and also applied 
for resection of anterior and medial intraconal lesions, the 
transconjunctival medial orbitotomy approach was initial-
ly described in 1973 by Galbraith and Sullivan.27

Neurosurgical approaches through the orbital roof were 
developed in answer to the limited exposure of most of 
the anterior fossa due to the orbits as well as the thinness 
of orbital rim. In 1913, Frazier described the orbital roof 
craniotomy technique,24 which allowed surgical access 
to the orbital contents via the lateral wall and roof of the 
orbit, through a modification of Dandy’s original fronto-
lateral craniotomy. To improve the access to the anterior 
skull base, several authors modified this technique in the 
following years. Classic techniques include the pterional 
approach as described by Yaşargil et al.,54 the supraorbital 
approach by Jane et al.,30 and the orbitozigomatic approach 
by Hakuba et al.28

More recently, minimally invasive microsurgical ap-

proaches to the orbit and anterior skull base have been pro-
posed, including the modified orbital roof craniotomy via 
an eyebrow incision, as described by Jho,31 and orbital roof 
craniotomy via eyelid approaches.1,5,42,45 In all different ap-
proaches, the addition of the orbital osteotomy has proven 
effective in decreasing brain retraction and improving the 
surgical exposure.2,5,19,23,31,45 Lew et al. reported their suc-
cess with the transorbital microsurgical approach without 
craniotomy for resection of orbitocranial lesions.35 In that 
study, 9 SOMs were treated via an eyelid approach, with 
complete or partial correction of orbital hyperostosis and 
improvement of proptosis. Only 2 patients in the series had 
tumor recurrence during follow-up and required reopera-
tion via a transcranial approach.

Pure transorbital endoscopic approaches to the skull 
base were first proposed by Moe et al. in 2010.41 Without 
the need for large skin incisions or removal of the orbital 
rim and frontal bone, this might be considered the first 
description of a “true” transorbital endoscopic approach.53 
As proposed by the authors, the orbit may be divided into 
4 different quadrants, each with its specific approach: 
medial (precaruncular approach), superior (superior eye-
lid approach), lateral (lateral retrocanthal approach), and 
inferior (preseptal lower eyelid). Medial approaches were 
proposed to access the superior orbital fissure and optic 
nerve, superior approaches to the anterior cranial fossa, 
lateral approaches to the middle cranial fossa and in-
fratemporal fossa, and inferior approaches to the orbital 
floor.11,41 This group reported the use of transorbital neu-
roendoscopic surgery in 16 patients. Although 14 patients 
(88% of the cases) underwent surgery for CSF leaks and 
skull base trauma repair, a recurrent adenoid cyst resec-
tion and an infraorbital nerve biopsy were also performed 
via this approach.41 Regarding complications, 1 patient de-
veloped a mild unilateral enophthalmos after surgery; no 
major complication or postoperative neurological deficits 
was reported.

Cadaver dissection studies have demonstrated the util-
ity of these approaches to reach the lateral cavernous si-
nus11 and mesial temporal lobe.16 Additional clinical series 
published by Dallan et al.21,22 and Rivkin et al.47 mostly 
focused on intraorbital pathology (Table 1). Ramakrishna 
et al.,44 in a follow-up of the original study by Moe et al.,41 
reported the use of transorbital endoscopic surgery in 45 

FIG. 10. Case 2. Upper: Preoperative 3D reconstructed CT scan 
showing the hypersostosis at the right greater sphenoid wing and orbital 
roof. Lower: Postoperative 3D CT scan demonstrating the large de-
compression of the hyperostotic bone achieved after endoscopic trans-
orbital surgery. Figure is available in color online only.

TABLE 1. Pure transorbital endoscopic studies

Authors & Year
No. of 

Patients Indications Effectiveness Safety

Moe et al., 2010 20 CSF leaks, skull base fracture, tumor, optic 
nerve decompression

Improvement of symptoms in 
all; all CSF leaks resolved

1 postop enophthalmia

Dallan et al., 201522 1 Superior orbital fissure, cavernous hemangioma Total tumor resection Transient partial CN III palsy
Rivkin et al., 2013 1 Posterior lacrimal gland tumor, pleomorphic 

adenoma
Total tumor resection No significant complications

Ramakrishna et al., 
2016*

27 CSF leaks, skull base fracture, tumor, infection, 
meningoencephalocele

Op goal achieved in all cases 3 persistent complications: enoph-
thalmos, ptosis, & epiphora

CN = cranial nerve.
* The complete series reported by the authors includes 45 patients. The patients not included here underwent a combined transorbital endonasal endoscopic ap-
proach. Six of 10 patients with skull base tumors underwent a pure transorbital endoscopic procedure.
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patients with different pathologies (CSF leaks, tumor/in-
flammation, trauma, meningoencephalocele, and hemato-
mas), including 11 tumor/inflammation cases.

The combination of lateral and medial corridor ex-
posure provided by the endoscopic transorbital and en-
doscopic endonasal approaches, respectively, has been 
shown to improve the exposure of anterior and middle 
fossa contents in anatomical studies.3,17,20 However, reports 
of clinical application of the multiportal technique remain 
scarce.20,34,44,48 To our knowledge, only 2 papers have been 
published regarding its application for resection of skull 
base tumors.20,44 The largest is the recently published study 
by Ramakrishna et al.,44 who reported the use of a mul-
tiportal approach in 18 cases, including 5 skull base tu-
mors, followed by Dallan et al.,20 who reported the results 
of multiportal transorbital and endonasal endoscopic sur-
gery for the treatment of 1 malignant schwannoma and 3 
SOMs, with no complications (Table 2).

SOMs have a growth pattern that makes them good can-
didates for a combined endoscopic transorbital and endo-
nasal approaches. They may extend from the greater wing 
of the sphenoid into the lateral and medial aspects of the 
superior orbital fissure and, in 8%–12% of the cases, they 
run into the pterygopalatine and infratemporal fossae.9,51 
Although it is possible to remove the nasal and paranasal 
tumor through a single craniotomy, in our experience such 
tumors with lateral and medial components benefit from a 
combined transcranial-endonasal approach.6

With the development of endoscopic techniques, the 
transorbital endoscopic approaches may replace a lateral 
craniotomy in select circumstances. It is important to no-
tice that transcranial, transorbital, and endoscopic endo-
nasal approaches have different benefits and limitations 
and should be carefully selected according to the tumor 
characteristics (Table 3). In the cases described here, hy-
perostosis of the greater sphenoidal wing due to en plaque 
meningiomas led to compression of the optic canal, supe-
rior orbital fissure, and orbital compartment, resulting in 
visual deterioration and proptosis. In such cases, symptom 
relief is the main surgical goal since gross-total resection 
is not easily achieved with reasonable morbidity through 
any approach. Debulking of the hyperostosis and orbital 
decompression were the primary goals of surgery, rather 
than complete tumor removal, which was the indication 
for the combined transorbital and endonasal surgery. We 

were able to remove most of the hyperostotic bone at the 
orbital roof and sphenoidal wing via the transorbital en-
doscopic approach; medial orbital decompression was ob-
tained through endoscopic endonasal drilling of the optic 
canal and removal of the lamina papyracea was removed. 
As in previously reported studies,20,44 no clinical or neuro-
logical complications were associated with the procedure. 
Postoperative ophthalmological evaluation revealed visual 
and proptosis improvement. In Case 1, however, it was not 
possible to achieve complete reduction of the proptosis due 
to the persistence of soft-tissue enlargement in the orbital 
apex, consistent with persistent intraconal tumor causing 
proptosis. Although ocular symmetry was not achieved, 
significant improvement of orbital compression and visual 
symptoms were obtained after transorbital surgery, and no 
further surgical treatment was indicated. Transorbital en-
doscopic drilling may not be sufficient for all cases, and 
complementary surgical treatment may be necessary based 
on the extension of the remaining proptosis and visual 
symptoms. Development of surgical instruments dedicated 
to endoscopic transorbital surgery and further experience 
with this technique will likely improve the results of the 
procedure. As more experienced is acquired, medial de-
compression via an endoscopic endonasal approach may 
become unnecessary in most patients, with the exception 
of those who present with 360° involvement of the optic ca-
nal. At this point in our surgical experience, medial decom-
pression seems important to improve the surgical corridor 
for the transorbital endoscopic approach. However, as ex-
pertise is gained, a pure transorbital endoscopic approach 
may be performed for decompression of such lesion.

When compared with previous reports, it is notice-
able that the multiportal technique is effective in improv-
ing symptoms and obtaining tumor decompression;20,44 
however, further refinement of this technique is required 
if practitioners hope to significantly debulk intracranial 
disease (Table 2). Concerns related to postoperative CSF 
leakage and orbital damage should also be carefully ana-
lyzed. Because of the paucity of data regarding the mul-
tiportal approach, it is difficult to draw definitive conclu-
sions regarding those complications. Thus far, however, 
CSF leaks have not been reported as a major complica-
tion.10,20,34,48 Fat grafts and fascia lata may be used to oc-
clude dural defects and seem to have higher success rates 
when used with the multiportal technique than when used 

TABLE 2. Multiportal transorbital endonasal endoscopic approach for resection of skull base tumors

Authors & Year No. of Patients Indications (no.) Effectiveness (no.) Safety

Dallan et al., 201520 4 Malignant V2 schwannoma (1);
SOM (3)

GTR;
GTR (1); STR (2)

No significant complications

Ramakrishna et al., 
2016*

5 Esthesioneuroblastoma
Cystic adenocarcinoma
Ethmoidal squamous cell carcinoma
Sinonasal melanoma
Anterior fossa meningioma

STR
STR 
GTR
GTR
GTR

No significant complications

Current study 2 SOM STR No significant complications

GTR = gross-total resection; STR = subtotal resection.
* The complete series reported by the authors include 45 cases. The cases patients not included here underwent a pure transorbital endonasal endoscopic approach. 
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for extended endoscopic approaches. The presence of the 
orbit and its contents keep the skull base reconstruction 
in place, which may explain the lower CSF leak rates af-
ter transorbital approaches. Orbital damage has not been 
observed in the current or previous multiportal approach 
studies.10,20,48 Collaboration with oculoplastic surgeons 
may be useful but is not required once familiarity with the 
approach is achieved.

Conclusions
The combined endoscopic transorbital endonasal ap-

proach represents a novel, minimally invasive option for 
the treatment of anterior and middle fossa lesions. The 
transorbital endoscopic approach provides access to the 
superolateral orbital region, which makes this an inter-
esting option for the treatment of select SOMs in which 
hyperostosis and proptosis are the primary issues. In our 
cases, through a combined approach, subtotal tumor re-
section and orbital decompression were achieved, leading 
to improvement in preoperative proptosis and visual defi-
cits, with no postoperative complications. The presence of 
significant soft-tissue enlargement may be a limitation for 
successful reduction of the proptosis via an endoscopic 
transorbital approach. Collaboration among neurosur-
geons, otolaryngologists, and oculoplastic surgeons plays 
a major role in the development of this approach. As with 

any new surgical technique, more reports and longer fol-
low-up are necessary for a better understanding of its ben-
efits and limitations.
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