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HPI 
�  23 y/o CF with radiating pains from R neck/shoulder was referred to neurosurgery 

by a local neurologist. 

�  Incidental MRI finding of  Arnold-Chiari malformation type 1, was referred for an 
evaluation of  papilledema due to concern of  CSF flow obstruction 

�  No ocular complaints 

�  Has Migraines x 10 yrs 

�  No oscillopsia or diplopia 

Past ocular history: none 

 

Past Medical History 

�  Migraine 

�  High risk pregnancy 

 

Case  



Family History 

�  Arnold Chiari type I: sister 

�  DM 

�  HTN 

�  Heart disease 

 

Social History 

�  No EtOH  

�  No tobacco 

 

Meds  
•  Cyclobenzaprine 10mg qhs 

•  Maxalt 10mg prn 

•  Gabapentin 300mg tid 

•  Buspirone 10mg bid 

Allergy 
•  Codeine 



Eye Exam 
 

�  Distance: SC 20 / 20 OU 

�  Near: SC OD 20 / 20-1 OU 

�  Ishihara : 11/11 OU 

�  Pupils: 6-4mm, brisk, round OU, 
NO RAPD 

 

�  Tp 14/12 

 

•  EOM: full OU 

•  CVF: full 

•  Muscle balance: ortho, no 

nystagmus seen 

 



Right eye 

Left eye 



Slit Lamp Exam: 

�  Ext: wnl 

�  Lids: wnl 

�  c/s: wnl 

�  K: clear 

�  AC: deep and quiet 

�  Iris: +multiple tan elevated 
lesions (Lisch nodules) OU  

�  Lens: clear OU 

�  Ant vit: quiet 

Dilated Fundus Exam 

•  D pink/sharp ou,  

•  c/d 0.1 ou  

•  V/M/P nl 



Additional exams 

�  Neurological exam was benign except  

�  Strength: RUE 4+/5 to shoulder abduction/
flexion; biceps and wrist extension 

Skin Exam (by neurosurgery) 

�  At least 7 Café-au lait spots 

�  Bilateral axillary freckling 

�  Facial dysmorphism was also noted 



•  T2 axial cut 

•  Normal orbit 

•  Left sided 
hyperintensity 
at 
periaqueductal 
grey 

•  Periaqeductal 
grey is an 
important part 
of  pain 
perception 
pathway. 

 



•  T2 coronal cut 
 
•  Left periauricular 

soft tissue mass  
 



•  T2 axial cut of  
thorax 

•  T2 hyperintense 
mass at right 
intercostal nerve 



MRI of  brain and spine w/Gad 
1.  Enlargement of  the lateral and third ventricles with significant 

attenuation of  flow through the aqueduct secondary to an 
indeterminate 5mm nonenhancing t2 hyperintense and t1 
hypointense mass along the left dorsolateral aspect of  the 
aqueduct.  

2.  Chiari I malformation with tonsillar descent 1.4 cm below the 
Foramen magnum with preserved ventral CSF flow  

3.  Right paraspinous enhancing mass measuring up to 7.1 cm, 
considerations include neurofibroma, nerve sheath neoplasm, or 
ganglioneuroma; no epidural extension 

4.  Numerous other t2 hyperintense rounded to elongated lesions 
along the Intercostal nerve courses bilaterally in addition to a 
left preauricular soft tissues lesion, combined with the given 
clinical information, are suggestive of  neurofibromas in the 
setting of  neurofibromatosis type 1. 



•  NF1 

•  Sarcoidosis 

• Watson syndrome 

• Noonan syndrome 

Differential Diagnosis 



Neurofibromatosis type I 
�  Inheritance: Autosomal dominant  

�  variable expressivity  
�  50% patient have sporadic mutations   

NF1 gene : 

�  spans 283 kb, at 17q11.219  

�  Encodes Neurofibromin protein (tumor suppressor) which is expressed at higher 
levels in the nervous system.  

Neurofibromas : WHO grade I neoplasm 
�  Schwann cells 
�   fibroblasts 
�  mast cells  
�  Perineural cells 

�  3 subtypes 
�  Cutaneous 
�  Nodular 
�  Plexiform 

�  Prevalence increases with age. 

 



NF1 Diagnostic Criteria 
Two or more of the following clinical features must be present: 

1.  Six or more café-au-lait macules  
�  prepubertal: >5mm 
�  postpubertal: >15mm 

2.  Two or more neurofibromas of  any type or one plexiform neurofibroma 

3.  Freckling in the axillary or inguinal regions 

4.  Optic pathway glioma 

5.  Two or more iris hamartoma (Lisch nodules) 

6.  Distinctive bony lesion, such as sphenoid dysplasia, or thinning of  the long bone 
cortex with or without pseudoarthrosis 

7.  A first-degree relative (parent, sibling, or offspring) with NF1 based on the above 
criteria 



Lisch Nodule 
�  Most common eye finding in NF1 patients 

�  melanocytic hamartomas, aggregates of  melanocytes 

�  well-defined, dome-shaped elevations projecting from the surface of  the 
iris  

�  clear to yellow or brown. 

�  Prevelance of  Lisch nodules in NF1 patients increases with age. 

�  5-6 y/o: >50% 

�  9-14 y/o: >80 % 

�  15-20 y/o: >90% 

�  Above 21 y/o: nearly 100% 



Optic Pathway Glioma (OPG) 
�  Pilocytic astrocytoma 

�  OPG in NF1 arises exclusively in young children, 
at a median age of  4.9 years 

�  greatest risk for developing symptomatic optic 
pathway gliomas in NF1:first 6 years of  life 

�  Nearly half  of  children with NF1 associated OPG 
has visual impairment at initial presentation 

�  Most prechiasmal and chiasmal lesion will not 
progress clinically 

�  Post chiasmal lesions behave more aggressively 



Other Orbital lesions of NF1 
1.  Absence of  greater wing of  sphenoid bone 

�  Uncommon but highly specific finding for NF1 

2.  Eyelid neurofibromas 
�  Develop early in life. 

�  When involving the upper lid, they frequently cause a mechanical ptosis.  

3.  Congenital Ectropion uveae  (CEU) 
�  Hyperplasia of  iris pigment epithelium on the anterior surface of  iris)   

�  Usually unilateral and nonprogressive 

�  Secondary glaucoma is a common complication of  CEU 

�  NF1 is the most commonly associated systemic syndrome   

4.  Prominent corneal nerves 

5.  Fundus lesions          
�  Choroidal naevi, increased risk of  developing choroidal melanoma.      



NF1 vs. NF 2 
   

 



Conclusions 
�  Neurofibromatosis type 1 has a wide spectrum of  clinical 

presentation and variable expressivity 

�  Bilateral Lisch nodules are highly sensitive and specific to NF 
1 in older children and adults. 

�  NF1 diagnosis requires 2 out of  7 of  the clinical diagnostic 
criteria  

�  Genetic referral is indicated when there is only 1 clinical 
criterion and clinical suspicion for NF 1 is high 

�  Neurology/Neurosurgery eval if  symptomatic or positive CNS 
finding on imaging.  

�  Image study of  choice: MRI brain/orbit/spinal cord with Gad 
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