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 Axial and coronal scans 
 Soft and bone window images 
 3-5 mm intervals 
 Sagittal and coronal reconstruction 

 Contrast injection [ 1-2 ml / Kg body weight]     
 

 

CT Technique 
  
 



   
 

 Axial, sagittal and coronal scans 
 T1 and T2 images 
 3 mm slice thickness 
 Contrast injection [ 0.1-0.2 mmol / Kg body  
    weight][ Gd-DTPA ] 
 T1 fat suppressed images before and after 
    contrast injection 

 
 
 

     
 

 

MRI Technique 
  
 



T1 fat suppressed images 
before and after 
contrast injection 



Hemangioma , 2 cases 



Anatomy 



Anatomy 



Orbital pathology 

Globe 

Optic nerve 

Lacrimal gland 

Extra-ocular muscles 

Intra-orbital fat 

Orbital bones 



1 Ocular Lesions 
Retinoblastoma 
Melanoma 
Deposits 
Others 
 

  

1 



 The most common intra-ocular malignancy in 
childhood  presents in the frist 2 years of life 
 

 1/3 of patients had bilateral lesions 
 
 CT    Hyper dense lesion [ flat, polypoid,…]  
    Calcification in almost all lesions . 
    Mild enhancement    

 

Retinoblastoma 

F 

1Y 



F 

1Y 

Retinoblastoma 



Retinoblastoma 



What to look for ? 
 Calcification 

 Bilaterality 

 Extra ocular extension 

 

Retinoblastoma 



  
 

   T1 iso to hyperintense to the vitreous 
 

   T2 Hypointense to the vitreous 
 

   Enhancement similar to CT 
     

 

Retinoblastoma , MRI 
 



F 

15M 

Retinoblastoma , CT & MRI 
 



Retinoblastoma , MRI [ T2 & +C ] 



M 

2Y 

Retinoblastoma , MRI [ T1,T2 & +C ] 



 Persistent hyper plastic primary  
vitreous (PHPV) 

 Coat’s Disease (retinal vascular 
anomaly) boys 6-8 years 

 Retrolental fibroplasia 

 

   density of vitreous on CT 

    Blood signal of vitreous on MRI 

    No calcification 

 PHPV 

 
 
Retinoblastoma Mimics 



Persistent Hyper plastic Primary Vitreous [PHPV] 

 
 Congenital persistence of remnants of hyaloid vessels 

 Distorted lens or replaced by fatty tissue 

 Small globe with a shadow of retrolental mass 



  Microphthalmos 

  No calcification 

  Small irregular lens 

  Shallow anterior chamber 

  Generalized increase vitreal density 

  Intravitreal shadows 

  Fluid level [sub retinal hage ] 

Persistent Hyper plastic Primary Vitreous [PHPV] 



Coat’s Disease  
 Unilateral retinal telangectasia massive 

subretinal exudate  retinal detachment 

 Typical patients 80%   Boy 6-8 years 

 Differentiating criteria from PHPV 

   ● Coat’s disease is not a congenital lesion 

   ● Normal size and shape of the globe 

   ● Normal lens morphology 

   ● No retrolental mass 

 

 



Coat’s Disease  
M 

7Y 



  

Retinopathy of prematuriy [ ROP ] 

  Fibroblastic overgrowth of persistent vascular sheet  
     behind  the lens 
  Suspected developmental or environmental factors  
     that prevent normal retinal vasculogenesis  
  History of prematurity and O2 therapy 
  Bilateral disease with small eye globes 
  Retrolental fibrotic scar 
  High signal globes 

 
 

     
      
     
     
 



Retinopathy of prematurity 



Drusen disease 



Coloboma 

 Congenital defect in the ocular coats 

 Bilateral in 60% of cases 

 A small globe retroocular cyst 

    continuous with the vitreous 

 Common CNS anomalies 

    ● Encephalocele 

    ● Agenesis of corpus callosum 
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Coloboma , bilateral 



 Malignant Melanoma 

 The most common primary intraocular tumor 
in adult 

 Extra ocular extension in 15% of cases 

 Well defined intraocular lesion 

 CT :   Hyperdense in the pre contrast study 

 Enhanced moderately after contrast injection 

 No calcification 

Melanoma 



Malignant Melanoma 



Malignant Melanoma , MRI 

 Melanin content  paramagnetic effect    hyper intensity in T1 

and hypo intensity in T2 WI 

 Melanotic melanoma  Hyper intense T1,hypointense T2 

 Amelanotic melanoma  Intermediate signal in T1 and T2WI 

 



F 47Y 

Malignant Melanoma with brain deposits 



F 47Y 



choroidal melanoma arising 
from the ciliary body. 

F 60Y 



congenital vascular hamartomas seen in middle-
aged patients 
On CT/MRI, choroidal hemangiomas present as 
lenticular hyper dense/hyperintense (in both T1- and 
T2-weighted images) structures in the 

juxtapapillary 

or macular region, and they demonstrate 

marked/ 
intense contrast enhancement  .Retinal hemangioma 
may occur isolated or in Hippel - Lindau syndrome   

Choroidal hemangiomas   



Hemorrhagic and non hemorrhagic retinal detachment 



 Metastatic Deposits 
 More common than primary melanoma 

 Commonest site is the hyper vascular choroid layer 

 Extra-ocular extension is common 

 Breast , lung, kidney have to highest incidence 

 CT    isodense lesion with enhancement 

 MRI  isointense T1 and hyper intense in T2 WIs 

 



Melanoma / deposit 



Deposits 
of breast 
cancer 

F 62Y 



 

  

CT    isodense lesion with enhancement 

MRI  isointense T1 and hyper intense in T2 WIs 

Essentials for diagnosis 

     Known primary 

     Other deposits in the near-by areas 

 

 Metastatic Deposits 

A male patient with sudden onset 
of severe pain in the left eye, 
radiologically suspected to have 
choroidal melanoma requiring 
emergency enucleation. 
Diagnosis: uveal metastasis from 
lung cancer.   

M 64Y 



Post traumatic globe rupture 

 Flat tyer  appearance  of the globe 

 Thickening of the posterior sclera 

 Hazy inner scleral margin 

 Intra-ocular air  

CT Signs of globe 

rupture 

Lens dislocation 

Orbital trauma 



Globe rupture 



Severe blow out fracture of the orbital 
floor with herniation of the globe in the 
maxillary antrum 



2 Optic nerve  

Meningioma 
Glioma 
Deposits 
Others 



Optic nerve 
lesions 



 Meningioma 

 Arise from optic nerve sheath, orbital periostium, 

 Extend into the orbit from parasellar region 

 Represent 5% of the primary orbital tumors 

 1/3 of optic nerve tumors are Meningioma 

 80% occur in females in the 3rd -5th decades 

 May occur in children in association 

    with neurofibromatosis 

 



 
 Homogenous enhancement 

 Calcification 

 Tubular enlargement of optic nerve 

 Stops at the optic canal 

 Extension into the optic canal widening +  
hyperostosis 

 Lucent track sign, Doughnut 

sign 

 

 

 Meningioma , CT 



 Meningioma ,  CT 



 Can differentiate the optic nerve 
from its sheath 

 Can not identify calcification  

 Variable signals  on T1 and T2Wis 

 Enhanced T1 with fat suppression is 
helpful ?! 

 Hyperostosis?!  

 Meningioma , MRI 



F 18Y 

Meningioma 



Optic nerve Meningioma CT , MRI 



 Optic nerve glioma 

 Low grade pilocystic astrocytoma 

 90% are present before the age of 20Y 

 Are associated with neurofibromatosis in 12-38% specially when 
bilateral 

 CT smooth fusiform enlargement of the optic nerve 

 The nerve often become too tortuous or kinked 



  

 Optic nerve glioma , CT , MRI 



          Low signal T1, high signal T2 
 

          Homogenous enhancement 
 

          The optic nerve is not discriminated from the tumor     
 

          Intracranial extension along the optic pathways   

 Optic nerve glioma, MRI 



  

 Optic nerve glioma 



 Optic nerve glioma versus meningioma 



 Optic nerve glioma , bilateral 



 Optic nerve glioma 



  
Neuritis And Perineuritis   Idiopathic 

 
 

MRI is the examination of choice 
 

 Multiple projection 
 

 Sensitive for fluid detection 
 

 Contrast enhancement 
 

 40-50% of patients have MS 

Nerve edema and perineural fluid collection 



Dilated perioptic CSF 



Lacrimal Gland Lesions 
 

 

 
Inflammatory    50% 
Neoplastic         50% 

3 
Unilateral Lesions 



 
Inflammatory    50% 

 
 Acute and chronic dacryoadenitis 

 
 Inflammatory pseudo tumor 

 
 Enhancement heterogenous or ring 

Acute dacryoadenitis 
with intracranial abscess 



 

Benign      pleomorphic or mixed adenoma, dermoid cyst 

Malignant   Carcinoma, lymphoma, deposits 

Non specific enhancement 

Other features to suspect malignancy[ bone destruction , 
intracranial invasion , metastatic deposits ]   

Neoplastic 50% 

Lacrimal dermoid cyst 



Mixed lacrimal adenoma 



 Bilateral Lesions 

A manifestations of systemic 
disease 

 
 Sarcoidosis 
 Sjogren’s syndrome * 
 Mikulicz’s syndrome * 
 Myxedema 
 Wagener’s granulomatosis 
 Amyeloidosis 
 Grave’s Disease 

 Lymphoma 



Lymphoma of the lacrimal gland, 
parotid gland and neck nodes 

F 

50Y 



     Extra ocular muscle Lesions 
 
  

Inflammatory   

Neoplastic   
 
Multiple muscle affection 
 
Grave’s disease 
 

4 
Single muscle affection 



 Unilateral or bilateral 

 Bilateral symmetrical muscle enlargement is most frequent 

 The inferior and medial recti are most commonly involved 

 Muscles are infiltrated with mucopoly saccharides and 
inflammatory reaction 

 The affected muscles attain a fusiform shape with strong 
enhancement 

Grave’s Disease dysthyroid orbitopathy 



Grave’s disease 



Grave’s disease 

M 

20Y 



Grave’s Disease dysthyroid orbitopathy 



 Can affect all orbital contents [Fat, optic nerve, 
lacrimal gland,..] 

 Fat  volume + abnormal density dirty fat 

 Can occur without muscle affection  proptosis 

 Optic neuropathy due to compression and/or 
involvement of the optic nerve 

 Lacrimal gland and eyelid  swelling  

Grave’s Disease 



 
 
 Moderate muscle enlargement 
 
 Proptosis less prominent 

 
 Other acromegalic features 

 

Acromegaly 



 Single muscle affection 
Myositis Pseudo Tumour 
 
Single muscle affection specially the lateral rectus 
 
Other manifestation of orbital pseudo tumor are seen 
 
Clinical examination and response to steroids may help 



 Primary and secondary neoplasms 

 Rhabdomyosarcoma usually in children  

 Lymphoma may affect multiple muscles 

specially the superior rectus- levator 
complex  

    DD Grave’s Disease  

 Secondary neoplasms 

 Direct extension from orbital or sinus 
tumors 

 Blood born from breast,... 

 

Single muscle affection 



Deposit from renal cell carcinoma 

M 

56Y 



Ill defined 

Orbital Pseudotumour 

Homogenous 

Enhancement No enhancement 

 Cavernous hemangioma 

 Neurofibroma 

 Lymphoma 

Dermoid 

Epidermoid 

Well defined 

Lesions in the orbital fat 5 



Orbital Pseudotumour 

 A reactive inflammatory lesion  

Unknown etiology 

 Usually unilateral 

 Treatment by steroids or low dose radiotherapy 

 Affect the orbital fat ± other orbital structures 

Lesions in the orbital fat 5 
Ill-defined lesions 



Ill-defined irregular infiltrations in the orbital fat patches or 

streaks of soft tissue density [dirty fat] 
 Thickening and enhancement of the   posterior sclera 
 Affection of a muscle and /or lacrimal gland 
    
     

Orbital Pseudotumour 



M 45Y 

Orbital Pseudotumour 



 
Is an idiopathic inflammatory process and a 
regional variant of  orbital pseudo tumor 
caused by inflammatory lesion in the 
cavernous sinus that,  produces typical 
clinical manifestations.   The condition 
generally responds to systemic 
corticosteroid therapy. 

The main imaging findings :   
 Proptosis 
 Enlargement of the cavernous sinus  
 Enhancement in the prepontine cistern 
 Abnormal soft tissue at the orbital apex.    

Tolosa Hunt syndrome 



  
 Orbital cavernous hemangioma 
 Common orbital neoplasm in adults 
 Rounded or oval homogenously enhancing mass 
 Calcified phleboli may present 

Well-defined enhancing lesions 



Hemangioma 

F 

37Y 



Hemangioma 
F 

40Y 



F 

50Y 

Hemangioma 



 Benign well defined enhancing lesions in adults 
 
 Enhancement is usually less than hemangioma 

 
 MRI may differentiate ?! 

 
 

Neurofibroma / Schwannoma 



 
 
 Usually in and after middle age 

  Other evidences of lymphoma in the body 
  Well defined homogenously enhancing mass (es) 
  Has a tendency to coat the globe 
  Diffuse orbital involvement + extra orbital extension 

    ±    bone destruction=highly malignant   

lymphoma                                                    

 

Lymphoma 



Lymphoma 



Lymphoma 



 
  

 
 Known patient will lymphoma 
 
 Middle age with multiple masses 
 
Lesions encasing the globe [well defined, homogenous] 
 
 Muscle affection [Levator rectus complex] 
 

Lymphoma is possible !!! 



 Well defined cystic non enhancing lesion 
 
 Fat content is suggestive on CT & MRI 

 
 Bone scalloping ± sclerosis is common 

Well-defined non enhancing lesions 

Dermoid / epidermoid cyst 



Dermoid cyst 

F 

31Y 



Dermoid cyst 



Dermoid /epidermoid cyst 

F 

37Y 



    Very large mass in the orbit of a child 

    Globe is identified   
 

 Lymphangioma 
 

 Capillary hemangioma 
 

 Hemangio pericytoma  
 

 Plexiform neurofibrma 

    Globe not identified 
      [ Removed or not removed ] 

        Consider Retinoblastoma  

M 3Y 



Lymphangioma  



F 

2M 

Capillary hemangioma 



Quiz cases 



Retinoblastoma , unilateral 
 

  

Q. . 

F 12 

m 



 Orbital hemagioma 
 

Q. . 
F 

50Y 



Q. .  Grave’s disease ,  unilateral 
 



Retinoblastoma , subretinal hemorrhage 

 
Q. . 

F 

2Y 



 Malignant melanoma 
 

Q. . 



 Lacrimal lymphoma , bilateral Q. . 



 Epidermoid cyst 
 

Q. . 
M 

3Y 



 Myositis pseudo-tumor Q. . 



 Orbital dermoid cyst Q. . 

F 

31Y 



 Orbital hemagioma 
 

Q. . 

M 

37Y 



Q. . 

F 

40Y 

 Grave’s disease , bilateral 
 



 Optic nerve glioma, CT ,MRI 
 

Q. . 



 Grave’s disease , bilateral 
 

Q. . 



Retinoblastoma , unilateral 
 

Q. . 

M 

3Y 



 SR / Levator NHL 
 

Q. . 

M 41 

Y 



 Choroidal hemangioma 
 

Q. . 

F 

32Y 



Orbital  
hemagioma Q. . 

M 

35Y 



 Retinal detachment 
 

Q. . 



 Grave’s disease, bilateral 
 

Q. . 

M 

48Y 



 Plexiform neurofibroma 
 

Q. . 

F 4Y 



 Lymphoma , bilateral 
 

Q. . 

M 

33Y 



 Deposits of RCC 
 

Q. . 

M 

56Y 



  Orbital pseudo-tumor 
 

Q. . 



   Coloboma 
 

Q. . 



    Malignant melanoma 
 

Q. . 

F 59Y 



    Drusen disease 
 

Q. . 



Q. . 

An 11-year-old boy with 

leukokoria and poor vision in the 

left eye.   MRI: a Axial T2-

weighted image, demonstrating a 

small left eye with distorted lens.   

Corresponding T1-weighted image 

with hyperintense signal of the 

intraocular hemorrhage 

accompanying retinal detachment. 

Persistent primary 
hyper plastic 
vitreous 
 



 Grave’s disease 
 

Q. . 



    Hemangioma 
 

Q. . 



Thank 
you 
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   Coloboma 
 

Q. . 



Coat’s disease + hamartoma of tuber cenerium 

M 7Y 

Q 



M 1Y Q 



MELANOMA WITH BRAN DEPOSITS 

Q 



Coloboma 

Q 



Optic nerve glioma 

  

Q 



Optic nerve glioma  

Q 



Melanoma  

Q 



Coat’s disease  

Q 



M 45Y 

Melanoma 



Orbital Lymphoma 

Q 



Hemangioma  



Lesions of the bony orbit 

Lytic lesions 

Congenital defect in the greater wing of sphenoid seen in 
 neurofibromatosis and encephaloceles 

Pressure erosion by long standing lesions [ arachnoid cyst- 
 dermoid cyst] 

Destruction by orbital tumor 

Destruction by direct extension from near-by areas 

Destruction by metastatic deposits [breast, lung, kidney] 

           [neuroblastoma-Ewing’s sarcoma in a child] 

  

 



Neurofibromatosis Deposit 





Lesions of the bony orbit 
Sclerotic lesions 

 
Fibrous dysplasia 
 
Meningioma en plaque 
 
 Paget’s disease 
 
Sclerotic deposits 



Fibrous dysplasia 



Meningioma 



Meningioma en plaque 





Lymphagioma 



Lymphoma 





Two cases            Capillary hemangioma 

Retinoblastoma 

F 2M 



Bilateral PHPV 



Choroidal hemangioma 

PD+ contrast 



Orbital and dural vascular malformation 



Vascular malformations 



F 54Y 

Post traumatic calcifications 



Muco- epidermoid  Carcinoma  



Lymphoma  



Lymphoma  



Salivary gland lymphoma 

 

Primary:      Extremely rare     6th decade 

                  Mucosal associated lymphoid tissue MALT oma 

Secondary : More common 40X higher in patients with  

                  Sjogren’s disease poor prognosis  

                  Other lymph nodes in the neck favors diagnosis 

                

 



Intra parotid lymphnodes 

 

             Lymphadenitis: Bacterial , granulomatous , sarcoid 

                                               toxoplasnosis,TB 

            Lymphoma 

            Metastases  (melanoma, nasopharyngeal carcinoma,  

                                         lung, breast,…) 

                










