
Neurogenic Orbital 
Tumors

Fausto Rodriguez M.D.
University of California Los Angeles



Disclosure of Relevant Financial Relationships

No relevant financial relationships

2



Neurogenic Orbital Tumors

Outline

ÅOrbital Anatomy

ÅNerve Sheath Tumors

ÅOptic Nerve Anatomy

ÅOptic Nerve Glioma

ÅOptic Nerve Meningioma

ÅMiscellaneous Tumors



Neurogenic Orbital Tumors 

Orbital Anatomy

ÅOrbit: space behind and around the eye 

ÅVolume of the adult orbit is only approximately 30 cm3

ÅContains the main lacrimal gland, the optic nerve and the extraocular 

muscles with the remainder of the space occupied by adipose tissue, 

fascia, blood vessels, and peripheral nerves 

ÅSpace inside the cone formed by the extraocular muscles is 

designated the intraconalspace, while that outside the muscles is 

extraconal
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Orbital Anatomy

Moore. Clinically 

Oriented Anatomy.
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Orbital Tumors

Heterogeneous Group

ÅOrbit Proper

ÅLacrimal Gland

ÅLacrimal Drainage System

ÅHematolymphoidTumors

ÅSoft Tissue

ÅSecondary tumors: direct extension or metastatic

ÅNerve Sheath Tumors 

ÅOptic Nerve



Orbital Tumors
Heterogeneous Group: Orbital Tumors and Pseudotumors

ÅChoristomasand cysts

ÅVascular malformations

ÅGerm cell tumors

ÅMelanocytic Tumors (primary)
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Nerve Sheath Tumors
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Neurofibromatosis type 1

ÅGenetic tumor-predisposing syndrome 

(~1/3000)

ÅCaused by germline mutations in the 

NF1gene located at 17q11.2 

ÅPredisposed to peripheral and CNS 

tumors

ÅCNS tumors tend to involve the optic 

nerve, chiasm, and hypothalamus

ÅRisk for MPSNT ~5-10%Amirsys 2013
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OrbitofacialNeurofibroma

ÅHistorically studied as a clinical variant of NF1

Å~1% and 22% of patients

ÅProgressive, disfiguring tumors of orbital and 

periorbital structures

ÅIn several clinical studies, large orbitofacialNFs 

are more aggressive and infiltrative compared to 

NFs arising in other anatomical body sites

ÅRecurrence after excision high, but clinical 

aggressiveness may improve as the individual 

ages
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OrbitofacialNeurofibroma
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Plexiform Neurofibroma

ÅBy definition, this neoplasm involves 

multiple nerve fascicles

ÅBest demonstrated on gross 

examination and/or low power 

microscopy

ÅHighest propensity for malignant 

transformation 

ÅOrbitofacialneurofibromas

frequently have diffuse and plexiform 

components









Molecular pathology of orbitofacialneurofibroma



Ruxet al. Dev Dyn 2017



HOX family transcription factors are hypomethylated in orbitofacialNF

Arnold A. et al. Acta Neuropathol

Comm2020



ÅAblating Nf1 in the HOXB7 

lineage recapitulates both 

human cutaneous and 

plexiform neurofibromas

ÅCutaneous NF with a diffuse 

pattern and restricted to the 

head and neck and upper limb 

areas

ÅPlexiform NF developed in 

association with dorsal root 

ganglia





Imadaet al. Brain Pathology 2021



ÅCompared to the parental generation, a 

significantly larger proportion of OPPN 

patients in the successive generation 

presented with earlier onset (p=0.001), 

amblyopia (p=0.034), motility disorders 

(p=0.009) and bony orbital expansion 

(p=0.019)

ÅSix novel NF1 mutations were identified in 

11 families
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MPNST

ÅExceptional

ÅOrbitofacialneurofibromasfrequently aggressive at the 

local level

ïMalignant transformation not a feature

ÅAlmost all reported cases of orbitofacialMPNST probably 

represent melanoma (neurotropic/desmoplastic)



OrbitofacialNF progressing to MPNST over decades
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Schwannomaof Eye and Ocular Adnexa

ÅNext most common group of orbital peripheral nerve sheath 

tumors (after neurofibromas)

Å~1% of all orbital tumors

ÅSuperior or superomedialaspect of orbit favored, where 

probably they originate from the supratrochlear or 

supraorbital branches of the ophthalmic division of the 

trigeminal nerve (Wang Y et al 2008)
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Schwannomaof Eye and Ocular Adnexa


