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Neurogenic Orbital Tumors
Outline

A Orbital Anatomy

A Nerve Sheath Tumors

A Optic Nerve Anatomy

A Optic Nerve Glioma

A Optic Nerve Meningioma
A Miscellaneous Tumors




Neurogenic Orbital Tumors
Orbital Anatomy

A Orbit: spacéehind and around the eye
A Volumeof the adult orbit is only approximately 30 €m

A Containsthe main lacrimal gland, the optic nerve and the extraoc
muscles with the remainder of the space occupied by adipose fi
fascia, blood vessels, and periphemives

A Spacdnside the cone formed by the extraocular muscles is
designated thatraconalspace while that outside the muscles is
extraconal




Neurogenic Orbital Tumors
Orbital Anatomy
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Orbital Tumors
Heterogeneous Group

A Orbit Proper

A Lacrimal Gland

A Lacrimal Drainage System

A Hematolymphoidrumors

A Soft Tissue

A Secondary tumors: direct extension or metastatic
A Nerve Sheath Tumors

A Optic Nerve




Orbital Tumors
HeterogeneouS&roup: Orbital Tumors andseudotumor:

A Choristomasind cysts

A Vascular malformations

A Germ cell tumors

A Melanocytic Tumors (primary)



Neurogenic Orbital Tumors
Nerve Sheath Tumors



Neurogenic Orbital Tumors
Neurofibromatosis type 1

A Genetic tumoipredisposing syndrome
(~1/3000)

A Caused by germline mutations in the
NF1gene located at 17q11.2

A Predisposed to peripheral and CNS
tumors

A CNS tumors tend to involve the optic
nerve, chiasm, and hypothalamus

A Risk for MPSNT ~510%




Neurogenic Orbital Tumors
OrbitofacialNeurofibroma

A Historically studied as a clinical variant biF1

A ~1% and 22% opatients

A Progressivedisfiguring tumors of orbital and

periorbitalstructures

A In several clinical studies, largebitofacialNFs
aremoreaggressive and infiltrative compared tc
NFsarisingin other anatomical boadsites

A Recurrencafter excisiorhigh, but clinical
aggressiveness may improve as the individual
ages




Neurogenic Orbital Tumors
OrbitofacialNeurofibroma




Human
PATHOLOGY

el = Table 2 Morphologic features of neurofibromas of the ocular

Original contribution

adnexa
Clinicopathological features of peripheral nerve @
sheath tumors involving the eye and ocular Total {I] = 63) a NF1 (Il = 56)
adnexa™ ™" o >

L] 1]
Mingjuan L. Zhang MD*-®, Maria J. Suarez MD?, Thomas M. Bosley MD¢, n ( -/;]') n ( ‘/D)
Fausto J. Rodriguez MD*-%*

*Department of Pathology, The Johns Hopkins University School of Medicine, Baltimore, MD 21231 S b
*De; . MA 02114 u =

Hospital,

of Ophthe The Wilmer Eye Institute, Department of Ophthalmology,

Lot oo g A L Conventional 20 (31.7) 15 (26.8)
Plexiform 24 (38.1) 23 (41.1)
Diffuse 16 (25.4) 15 (26.8)
Diffuse and plexiform 3 (4.8) 3(54)
Features
Diffuse component 33(52.4) 31(55.4)
Plexiform component 33 (52.4) 31 (554)
SKifl involvement Z0(3T1.7) Z0(357)
Soft tissue involvement 7(11.1) 6 (10.7)
Muscle involvement 14 (22.2) 13 (23.2)
Nerve association 42 (63.0) 39 (69.6)
Lacrimal gland association 13 (20.6) 13 (23.2)
Pseudo-Meissner corpuscles 17 (27.0) 16 (28.6)
Schwann cell nodules 3 (4.8) 3(54)
Hypercellularity 2(3.2) 1(1.8)
Inflammation 9(14.3) 8 (14.3)
Foreign body reaction 2(3.2) 2 (3.6)
Myxoid component 5(7.9) 4(7.1)
Pigment 2(3.2) 2 (3.6)
Circumscribed 4 (6.3) 4(7.1)
Stains performed 18 (28.6) 15 (26.8)

* There are n = 42 unique individuals, and n = 21 have multiple
specimens.




Neurogenic Orbital Tumors
PlexiformNeurofibroma

A By definition, this neoplasm involves .. %
multiple nerve fascicles vy
A Best demonstrated on gross

examination and/or low power
microscopy

A Highest propensity for malignant
transformation

A Orbitofacial neurofibromas
frequently have diffuse and pIexﬁorn&\ e
components Y,













Molecular pathologyf orbitofacialneurofibroma

Arnold et al. Acta Neuropathologica Communications (2020) 8:62 A N h I .
https://doi.org/10.1186/540478-020-00940-7 cta Neuropathologica

Communications

RESEARCH Open Access

Differential gene methylation and ")
expression of HOX transcription factor
family in orbitofacial neurofibroma

Antje Arnold', Eddie Luidy Imada?®, M. Lisa Zhang®®, Deepak P. Edward®**, Luigi Marchionni® and

Fausto J. Rodriguez'*%*
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HOX family transcription factors are hypomethylatedarbitofacialNF
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HOXC8 Genomic Region = Non-ocular vs Ocular methylation profile
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HOXC4 Genomic Region = Non-ocular vs Ocular methylation profile

HOXC6 Genomic Region = Non-ocular vs Ocular methylation profile

HOXA6 Genomic Region = Non-ocular vs Ocular methylation profile




Spatiotemporal Loss of NFlin S,chwanﬁx s 3%
Cell Lineage Leads to Different Types of /7

Cutaneous Neurofibroma Susceptlble to 4:
Modification by the Hippo Pathway B o

ZhiguaChen', Juan Mo!, Jean-Philippe Brosseau?, Tracey Shipman’, Yong Wang!, Chu gﬂmg Llao‘ ”
Jonathan M. Cooper?, Robert J. Allaway?, Sara J.C. Gesline?, Justin Guinney?, Thoma Caeroll}ﬁ
and Lu Q. Le'#56

A Ablating Nf1in the HOXB7
lineage recapitulates both
human cutaneous and
plexiform neurofibromas

A Cutaneous NF with a diffuse
pattern and restricted to the
head and neck and upper limb
areas

A Plexiform NF developed in
association with dorsal root
ganglia

S100B
AV
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RNA-sequencing highlights differential regulated pathways involved
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Overlap Probability

0.95

0.999999

Cutaneous NF +/+ vs Cutaneous NF +/-
w/ forksolin

_ Cutaneous NF +/+ vs Cutaneous NF +/-
w/ forksolin after 24h

Dermal NF vs MPNST

Dermal NF-derived Schwann Cell line -/- vs
MPNST Cell line

Dermal NF-derived Schwann Cell line +/- vs
MPNST Cell line

(i | HH I Plexiform NF vs MPNST

Plexiform NF-derived Schwann Cell line
vs MPNST Cell line
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Imadaet al.Brain Pathology 2021




Chai et al. BMC Medical Genetics (2019) 20:158
https//doi.org/10.1186/512881-019-0877-9 BMC Medica| Genetics

Clinical characteristics and mutation

Spectrum of NFT in 12 Chinese families
with orbital/periorbital plexiform
Neurofibromatosis type 1

o A l2 v 12t hoiandi Zhe 12T Vafai | 12° v 12"
Peiwei Chai'*", Yingxiu Luo'?", Chuandi Zhou'?", Yefei Wang'*", Xianqun Fan'

A Compared 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)

A Six novelNF1 mutations were identified in
11 families




Neurogenic Orbital Tumors
MPNST

A Exceptional

A Orbitofacialneurofibromagrequently aggressive at the
local level
I Malignhant transformation not a feature

A Almost all reported cases ofbitofacial MPNST probably
represent melanoma (neurotropic/desmoplastic)



OrbitofacialNF progressing to MPNST over deca

Cellular Neurofibroma Neurofibroma with atypia

We




Neurogenic Orbital Tumors
Schwannomaf Eye and Ocular Adnexa

A Nextmost common group of orbital peripheral nerve sheath
tumors (afteneurofioromak

A ~1% of all orbitaltumors

A Superioror superomediahspect of orbit favoredyhere
probably they originate from the supratrochlear or
supraorbital branches of the ophthalmic division of the
trigeminal nervgWang Y et al 2008)



Neurogenic Orbital Tumors
Schwannomaf Eye and Ocular Adnexa

T1 T1+contrast T1+contrast



