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Genetic eye disorders in 
children: Five practice pearls



1.  Recognize systemic clues from the ocular examination 

Syndrome Molecular Basis Ocular Features Systemic Features Referral

Stickler 
Syndrome

COL2A1 (Type I), 
COL11A1 (Type II), 
COL11A2 (Type III)

High myopia (often congenital), 
vitreous abnormalities (membranous 
or beaded type), retinal detachment 
risk, early cataract, glaucoma 

Midface hypoplasia, cleft 
palate (Pierre Robin 
sequence), sensorineural 
hearing loss, early-onset 
osteoarthritis, skeletal 
dysplasia

Genetics, Ophthalmology, 
ENT, Cardiology (mitral 
valve prolapse), 
Rheumatology

Marfan 
Syndrome

FBN1 (fibrillin-1)

High myopia, ectopia lentis (classic: 
superotemporal displacement, 30-
60%), retinal detachment risk, flat 
cornea

Aortic root 
dilatation/dissection, tall 
stature, arachnodactyly, 
pectus deformity, scoliosis, 
joint hypermobility, dural 
ectasia

Cardiology (urgent for 
aortic monitoring), 
Genetics, Ophthalmology, 
Orthopedics

Knobloch 
Syndrome

COL18A1 (biallelic 
pathogenic 
variants)

High myopia (-10 to -20 D), smooth 
(cryptless) irides, temporal ectopia 
lentis, distinctive vitreoretinal 
degeneration (severe RPE atrophy, 
macular atrophic lesions, white 
fibrillar vitreous), retinal detachment 
(50% of eyes; median onset 2.5 
years), posterior perinuclear lens 
opacity, cone-rod dysfunction on 
ERG

Occipital 
encephalocele/meningocele 
(variable; may be absent), 
occipital skull defects, 
cutaneous scalp changes, 
learning difficulties, epilepsy, 
congenital renal 
abnormalities, 
developmental delay; most 
patients have normal 
intelligence

Ophthalmology (urgent 
for RD risk), Genetics, 
Neurosurgery (if 
encephalocele present), 
Neurology (if 
seizures/developmental 
delay), Nephrology (if 
renal abnormalities)

Select Syndromic Causes of Myopia: 

Example: High, pre-school aged or congenital myopia 



Dr. Traboulsi and Panel: 
• What would you do next?
• Differential diagnosis? 
• Clues to identifying systemic disease  

2. Just diagnosed my patient with an inherited retinal disorder…

Case presentation: Dr. Del Valle
Counseling with hope and realistic expectations (Dr. Levin and Panel Discussion) 

- Will I go blind? 
- Will I be able to drive? 

 
Supportive resources to consider (low vision, educational support), registries
        (Compiled by Jen Rossen, MD) 

a. Low Vision/Visual Rehabilitation:  AAPOS Low Vision Resource Page: 
• https://aapos.org/syndicated/pediatric-low-vision
• https://higherlogicdownload.s3.amazonaws.com/AAPOS/159c8d7c-f577-4c85-bf77-

ac8e4f0865bd/UploadedImages/Documents/AAPOS-Patient-Resources.pdf
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b. Early Intervention services
 Support for 504 and IEP accommodations 

- At time of diagnosis
- Or in preparation for Kindergarten for congenital conditions

- AAP 504 Plan v. IEP (Healthychildren.org) 

c. FoundaHon FighHng Blindness
MyRetina Tracker

Parents can sign up their child with clinical and genetic information  to be contacted 
for studies



FFB Patient Handouts (Infographics) 
• Support and Resources:  https://www.fightingblindness.org/
Check out the infographics: (example: Bardet Biedl Syndrome)  

Scroll to bottom of BBS page
for infographics  

Spanish Infographics

https://www.fightingblindness.org/


• Navigating Clinical Research: Referral to Treatment Trials 
– What steps does the general pediatric ophthalmologist need to take to 

refer? : Discussion led by Dr. Alina Dumitrescu 
– Before referral: 

• Obtain molecular confirmation whenever possible (CLIA-certified testing if available)
• Clarify phenotype: onset, progression, imaging features, electrophysiology
• Ensure the genotype matches the trial’s inclusion criteria (e.g., biallelic pathogenic variants, specific 

mutation types

– Counseling Considerations / Contacting Sponsor
– Protecting the relationship with the Family  

• Navigating Clinical Research: Referral to Natural History Studies 
– What are natural history research studies and how to discuss with patients:  

Discussion led by Dr. Laryssa Huryn 
– What are natural history studies?    
– Before referral (follow as in the section above) – genetic testing, clarifying phenotype, 

and ensure patient’s diagnosis matches trial’s inclusion criteria.  
– What does participation entail?  
– What are the benefits of participation?  Must be logged in to AAPOS 

Case summary and discussion (Led by Dr. Alex Levin) 



3. Ocular Malforma,on: Consult in the NICU or outpa,ent se9ng 
with an anterior segment malforma,on – how to approach and 
what to do next. 

Case Presentation by Dr. Gerald Zaidman:

- Infant with bilateral anterior segment anomalies 

Case Discussion led by Dr. Arif Khan.  
- Malformation complex: clues to systemic association 
- Resources to use to look for association 
- Diagnostic approach to genetic testing with counseling 

- Microarray v. Panel v. WES/WGS 
- Negative testing: What next? 

- Counseling families when results with results are negative or inconclusive. 

4. Patient referred for eye exam with a known genetic condition that 
I have never heard of… Steps to an efficient and thorough evaluation 
in a busy pediatric ophthalmology clinic.  

Case Presentation by Dr. Jose Puthussery 

Resources to use in real-time by Drs. Jen Rossen, Emily McCourt and Jose Puthussery  
• GeneReviews: https://www.ncbi.nlm.nih.gov/books/NBK24676/  

• Free, Gold standard for genetic references and guidelines
• Control + F – search “ophthal”  and scroll 

https://www.ncbi.nlm.nih.gov/books/NBK24676/


Real-time Resources Drs. Jen Rossen, Emily McCourt and Jose Puthussery  
• An Online Catalog of Human Genes and Genetic Disorders 

(https://www.omim.org/

• Uptodate.com [requires institution subscription]

• Open Evidence AI (openevidence.com) 

OpenEvidence is designed to support healthcare 
professionals by providing evidence-based answers to 
medical queries.

Can also create a patient hand-out in real-time (See next 
page) 

Must be a 
Health
Care 
Professional

https://www.omim.org/


Real-Hme Resources Drs. Jen Rossen, Emily McCourt and Jose Puthussery  

• Open Evidence AI (openevidence.com) conHnued/ 
Copy into AVS, 
Download
or Print 



Sample Prompts: 
🔍 IniEal OrientaEon
“What are the ophthalmic manifesta_ons of Usher Syndrome that a general pediatric ophthalmologist 
should screen for?”
👁 Exam-Focused
“Which eye findings in 1q21.1 deleEon syndrome would most likely present in a pediatric 
ophthalmology clinic?”
🧬 Variant Context (Non-interpreEve)
“This child has a pathogenic variant in COL2A1. What ocular findings are associated with this gene?”

AI Key Points: 
- “AI is best thought of as a clinical assistant, not a diagnostic tool.”
- “These tools help us ask better questions and perform more focused exams.”
- “AI can be especially helpful for rare conditions we may see once or twice in a career.”
- “We still rely on genetic counselors and subspecialists for interpretation and 
management.”
- “The goal is improved care and confidence — not replacing expertise.” 

• Chat GPT / Gemini / MS Pilot
- Free and subscription options 
- Need to verify references / content

Chat GPT 

MS Pilot



• 5. Everyday Cases: GENETIC TESTING PITFALLS AND 
HOW TO AVOID 

Example Cases:  
• Case 1: early-onset retinitis pigmentosa  - Dr. Arif Khan 
• Case 2:  a child with infantile-onset nystagmus – Dr. Emily McCourt
• Case 3: child with ocular albinism and fhx – Dr. Jen Rossen 

Key Points and Panel Discussion led by Dr. Laryssa Huryn
1. Testing is complex — important considerations before, during, and after results
2. Psychosocial impact on families: anxiety, privacy concerns, guilt, implications for 

siblings
3. Test selection matters: inappropriate or incomplete testing may miss the diagnosis
4. Results can be challenging: VUS, unexpected findings, syndromic implications
         -Variant of unknown significance:  A VUS is a “we’re 
          not sure yet” result — not a diagnosis – more work-up to be done
5.    Genetic counseling is essential to ensure appropriate interpretation and follow-up

•If you have a patient who you think might qualify for a clinical trial, we are happy 
to help.
•Did you know that a Mystery Case of the Month is provided by the Eye  Genetics 
Committee in the monthly eBlast?   Great for docs in practice or trainees who want 
some extra cases in genetics… 
•Need a specific resource?  Suggest it to our committee!
aapos@aao.org 

mailto:aapos@aao.org

