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Objectives

ÅTo review basic orbital 

anatomy

ÅTo discuss imaging 

modalities for evaluating the 

orbit

ÅTo describe useful 

approaches for distinguishing 

orbital lesions

ÅTo review the more common 

orbital differential diagnoses
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Normal Anatomy ïBony Orbit

ÅBones

Å6 bones contribute

ÅForamina/Fissures

ÅOptic canal

ÅCN2, ophthalmic artery

ÅSuperior orbital fissure

ÅCN3, 4, V1, 6, SOV

ÅInferior orbital fissure

ÅV2, PP ganglion, IOV, 

pterygoid plexus

GWS LWS
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Normal Anatomy - Globe

ÅLayers

ÅOuter cornea (anterior)/sclera 

(posterior)

ÅUvea (choroid, iris, ciliary body)

ÅRetina

ÅAnterior segment

ÅAnterior and posterior 

chambers

ÅPosterior segment

ÅVitreous chamber
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Normal Anatomy ïOptic Nerve & Sheath Complex

ÅCN2 is a CNS tract

ÅSegments

ÅOrbital

ÅCanalicular

ÅIntracranial

ÅSheath

ÅMeningeal layers 

ÅSubarachnoid space 

continuous with 

suprasellar cistern
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Normal Anatomy ïAnterior Structures & 

Lacrimal Apparatus

ÅAnterior structures

ÅOrbital septum

ÅFascia from periosteal margin

ÅInserts into lid fascia at tarsal 

margins

ÅTarsal plates

ÅLacrimal apparatus

ÅGland

ÅPuncta > canaliculi > sac > 

NLD > inf meatus www.fotosearch.com

*
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Imaging Techniques ïCT, MR, or US?

ÅUS

ÅEvaluation of intraocular 

lesions

ÅNon-invasive, readily 

available

ÅCT & MR

ÅComplementary

ÅBoth indicated for complex 

lesions
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Imaging Techniques ïCT

ÅExcellent for bony orbit

ÅGood intrinsic contrast 

(fat, bone, air, soft 

tissues)

ÅDetects Ca++ 

ÅRapid > motion-free

ÅAvoids pediatric sedation
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Imaging Techniques - MR

ÅOptimal soft tissue 

contrast

ÅGlobe

ÅOptic nerve

ÅLacrimal gland

ÅIntracranial disease

ÅImproved image quality 

(faster gradients, surface 

coils, fat-saturation)
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Approach to Orbital Lesions

ÅDiverse pathology

ÅSimilar appearances
ÅPseudotumor and 

lymphoproliferative 
lesions on many DDxôs

ÅLimited ñpatternsò of 
disease and key DDxôs

ÅHelpful clinical info
ÅAge

ÅDuration of symptoms

ÅPresence of pain

Rhabdomyosarcoma

Cavernous Hemangioma

Courtesy Deborah Shatzkes MD
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Approach to Orbital Lesions 

ÅImaging Features
ÅSolid vs. cystic

ÅFluid, fat, blood, soft tissue, calcification

ÅWell-defined vs. infiltrative

ÅHomogeneous vs. inhomogeneous

ÅBony remodeling vs. destruction

ÅDegree and homogeneity of enhancement

ÅPresence or absence of flow voids
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Approach to Orbital Lesions ïAge

ÅChild
ÅRetinoblastoma

ÅROP

ÅPHPV

ÅCoat disease

ÅRhabdomyosarcoma

ÅHistiocytosis

ÅMetastasis

ÅNeuroblastoma, sarcomas

ÅLeukemia

ÅFibro-osseous lesion

ÅExpansile SN process

ÅAdult
ÅPseudotumor

ÅThyroid orbitopathy

ÅUveal melanoma

ÅMetastasis

ÅLung, breast, melanoma, 
renal

ÅMultiple myeloma

ÅMeningioma

ÅLymphoma

ÅFibro-osseous lesion

ÅExpansile SN process
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Approach to Orbital Lesions ïSymptoms

ÅPainful, rapid

ÅInfection, inflammation

ÅPainless, rapid

ÅMalignancy, vascular

ÅPainless, slow/stable

ÅBenign neoplasm, 

congenital, indolent SN 

process (polyposis, 

mucocele), deposition 

disease Courtesy C. Douglas Phillips MD



Kansas City March 2010

Orbital Differential Diagnoses
Approach to Orbital Lesions

ÅAnatomic Approach
ÅIntraocular vs. transcleral

ÅOptic nerve vs. nerve-sheath complex

ÅIntraconal vs. conal vs. extraconal

ÅLacrimal gland: unilateral vs. bilateral

ÅIsolated vs. multispatial vs. trans-spatial

ÅPrimary lesion vs. secondary spread
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ÅIntraocular lesion

ÅOcular calcification

ÅOptic nerve-sheath 
complex lesion

ÅIntraconal lesion

ÅExtraconal lesion

ÅExtraocular muscle 
enlargement

ÅIll-defined/infiltrating 
orbital lesion

ÅLacrimal gland lesion
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Intraocular Lesion

ÅHemorrhage

ÅRetinal detachment

ÅRetinoblastoma

ÅPHPV, ROP, Coats

ÅChoroidal osteoma

ÅUveal melanoma

ÅMetastasis
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Intraocular Lesion ïUveal Melanoma

ÅMost common primary 

intraocular tumor in adults 

Å5% of melanomas

ÅClinical signs and 

symptoms
ÅBlurred vision or loss of vision

ÅVisual field deficit or floaters

ÅAsymptomatic

ÅRetinal detachment is 

frequently present
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ÅSites of origin 

ÅAnterior uvea (iris)

ÅPosterior uvea (choroid & 

ciliary body)

ÅSignal depends on %  

melanin
ÅT1 hyperintensity

ÅT2 hypointensity

ÅDiffuse contrast enhancement

ÅSignal of subretinal 

exudates variable

Orbital Differential Diagnoses
Intraocular Lesion ïUveal Melanoma
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Intraocular Lesion - Metastases

ÅChoroid most frequent site

ÅTemporal side of macula

ÅMost asymptomatic

ÅBreast and lung most 

common

ÅProstate, renal, thyroid, GI

ÅUnknown primary in 18%

ÅIncreasing in frequency
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Ocular Calcification

ÅDrusen

ÅArcus senilis

ÅPhthisis bulbi

ÅRetinoblastoma

ÅChoroidal osteoma


