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Summary (Pineles 2010) 
 Outcomes are excellent with 85% off 

medications or on pyridostigmine alone 
 Amblyopia is readily treatable/resolves 
 Risk of generalization relatively low 
 Spontaneous remission rate relatively high 
 Trend towards lack of development of 

generalized symptoms after thymectomy 
(p=0.07) 

1st Horner’s: Lateral Medullary Stroke 

Figures from:  Balcer LJ. 
N Engl J Med 1997;337:1359. 

2nd order Horner’s: Pancoast Tumor 3rd order Horner’s: Carotid Dissection 



Pediatric Horner’s Syndrome 

 Background/Clinical Questions 
– In children with anisocoria, how does one 
confirm/localize a Horner’s syndrome? 

– If a Horner’s is present in a child, and the 
cause is unknown, what is the workup? 

• NANOSNET/Peds. List-serv. 
– What is the chance of a mass/neoplasm in a 
child with a Horner’s of unclear etiology? 

Mahoney et al. AJO 2006 
 Evaluate frequencies of etiologies of 

Horner’s syndrome in children at the 
Children’s Hosp. of Phila. (CHOP) 
 Suggest an imaging and laboratory 

diagnostic protocol in a child with 
Horner’s and no known cause 

Design/Methods 
 Retrospective chart and data review 
 Patients with Horner’s syndrome seen 

by the neuro-ophthalmology service 
1993 through 2005 at CHOP 
 Age less than 18 at diagnosis 

Design/Methods 
 Definition of Horner’s 

– Miosis with or without ipsilateral ptosis AND 
– 1. Obvious pupillary dilation lag OR 
– 2. Positive cocaine test OR 

•  4% or 10% at 0 and 5 mins., checked 30 mins. 
later.  Positive if diff. > 1 mm.  No OH-A. 

– 3. Iris heterochromia OR 
– 4. Ipsilateral anhidrosis OR 
– 5. Obvious cause for oculosympathetic 

    pathway disruption such as neck surgery 



Preferred protocol 
 Palpate neck and axilla 
 Decision maker: Confirm Horner’s 

syndrome with cocaine 
 If cocaine test positive: 

– Spot urine homovanillic acid (HVA) and 
vanillylmandelic acid (VMA) testing (ratio/cr) 

– (CT)/MRI of brain, neck, and upper chest, 
but not abdomen, with and without contrast 

Preferred protocol 
 If cocaine test equivocal or negative: 

– Clinical observation: f/u in 6 or 12 months. 

Results 
 56 children with Horner’s syndrome 
 28 (50%) had a known or obvious 

diagnosis for the Horner’s. 
– 1st order: neoplasm 5 (18%), trauma 3 (11%), 

infection 2 (7%), Klippel-Feil 1 (4%) 
– 2nd order: neoplasm 3 (11%), surgery 7 (25%), 

infection 2 (11%) 
– 3rd order: carotid malformation 2 (7%), 

birth injury 1 (4%), dysautonomia 1 (4%) 

Results 
 28/56 (50%) had no previously 

identified cause for the Horner’s 
– 10 had incomplete imaging and/or urine testing 

• Reasons 
– Patient didn’t get the test (insurance, 
parents refused) 

– Child woke up during MRI 
• One had reactive submandibular 

lymphadenopathy 

Results 
 28/56 (50%) had no previously 

identified cause for the Horner’s 
– 18 had complete brain, neck, and chest imaging 

and urine testing 
• 6/18 (33%!) had a mass identified by imaging 

then confirmed histopathologically: 
4 (22%) neuroblastoma, 1 Ewing’s sarcoma, 
1 juvenile xanthogranuloma (JXG) 

• All 18 had negative urine testing! 
• 12/18 (67%) labelled “idiopathic” 

Results/Neuroblastoma Cases 
  Congenital Horner’s may be a NB 

– 1. D.R. 6 mo; ptosis noticed within 2 weeks of 
age ?congenital; 
Exam: anisocoria worse in the dark 
Urine negative.  MRI: R. apical mass. 
Stage 2A favorable NB resected. 
15 months no recurrence.  Persistent Horner’s 

 



Other Issues 
 MRI vs. CT? 

– More detail with MRI? 
– No radioactivity with MR 

 Need for cervical MRI-angiogram? 
– Yes, for carotid dysgenesis 

 Decreasing rate of birth trauma related 
Horner’s syndrome? 

Other Issues 
 Apraclonidine vs. cocaine? 

– Drowsiness and unresponsiveness reported in 
infants tested with apraclonidine 

 Hydroxyamphetamine 
– No.  Difficult to obtain and possibility of false 

positive results 

Other Issues 
 Smith et al.  Arch Ophth 2010 

–  Mayo Clinic/Olmsted County study 
–  Studied all children with Horner’s syndrome 

seen in a 40 year period (1969-2008) 
–  20 patients with Horner’s syndrome 
–  No patients with neuroblastoma identified! 
–  Suggested reappraisal of recommendations 

 for extensive evaluations in such patients 

Conclusions 
 Protocol for evaluation/screening 

– General physical exam 
• Palpate neck, axilla, abdomen 

– Pharmacologic testing 
– If pharmacologic testing positive: 

• MRI brain/neck/upper chest 
• Urine VMA/HVA (spot) 
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