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Interactive Presentation



Battle of the Superheros!

https://app.tophat.com/e/777538



CASE #1
Don’t sink my battleship!



CASE #1

• 25yo East Indian woman presents without complaints for 
routine exam

• POH: Unremarkable. LEE: 1yr. 

• MH: Good health. No medications

• Vision: 20/15 each eye without correction

• Entrance testing: Normal 

• External exam: Normal OU

• Tonometry: 14/13 @11:00AM









Fundus autofluorescence 
(FAF) uses blue light to 
stimulate lipofuscin in RPE 
cells to glow. Regions 
without viable RPE will 
appear dark. 



About Fundus Autofluorescence

• Lipofuscin is a waste product of normal cell 
metabolism found throughout the body

• The RPE accumulates lipofuscin as it phagocytizes 
photoreceptor outer segments

• When stimulated by blue light, lipofuscin will glow 



PMID: 32758681



PMID: 32758681



Fundus autofluorescence 
(FAF) uses blue light to 
stimulate lipofuscin in RPE 
cells to glow. Regions 
without viable RPE will 
appear dark. 





Microperimetry 
allows a retinal 
sensitivity map to be 
overlaid on a real-
time fundus 
photograph



About Microperimetry

• A visual field test that simultaneously performs 
perimetry and retinal imaging

• Stimuli can be placed at specific points on the retina

• Why use it?

– Enables correlation of visual function 
(perimetry) with anatomy (retinal imaging) 

– Train eccentric viewing in low vision pts 
with central scotoma



What is going on here?

https://app.tophat.com/e/777538



Macular coloboma 

(macular dysplasia)

A heterogenous group of developmental abnormalities. Often familial, 

frequently bilateral, systemic abnormalities not uncommon. 

Macular dystrophy
Widespread retinal dysfunction, bilateral macular lesions, inheritance pattern, 

may be associated with features of Leber’s amaurosis or RP. Electrophysiologic 

abnormalities common

Macular scars
Intrauterine infection with Toxoplasma gondii resulting in congenital 

toxoplasmic chorioretinitis. 

Amelanotic 

choroidal nevus

Shares all the features of a typical choroidal nevus minus the melanin. 

Choroidal nevi are flat or slightly elevated – never excavated

Torpedo 

maculopathy

Unilateral congenital abnormality, characteristic “torpedo” shape, always 

located temporal to the fovea



Assessment

• Torpedo maculopathy OD

Management

• No specific treatment indicated

• Patient education/Amsler

• Routine eye care



Torpedo Maculopathy

• Congenital, hypopigmented torpedo-shaped lesion in the 
temporal macula along the horizontal raphe

• Developmental defect of unknown etiology 

• May encroach upon fovea, but rarely causes significant 
loss of vision

• Diagnosis based upon characteristic appearance and 
nonrandom location

• No treatment is required for 
this stable congenital 
lesion



Examples of torpedo 
maculopathy

West Coast Retina, 2010



Examples of torpedo maculopathy

PMID: 23239134



PMID: 19822914



Torpedo Maculopathy

Is torpedo maculopathy a subclinical form of Gardner Syndrome?

(1)Genetic testing for Familial Adenomatous Polyposis

(2)Colonoscopy for intestinal polyps

(3)Eye exam of relatives for signs of Gardner syndrome.

PMID: 34014136



Take Home Message

• Torpedo maculopathy 

–Congenital perimacular
lesion 

–Distinctive appearance

–Usually asymptomatic

–Rule out Gardner 
Syndrome



CASE #2
Here comes the sun…



CASE #2A

• 13yo Asian male referred for abnormal appearance of 
right macula on OCT

• POH: Refractive amblyopia OS

• PMH: Good health. No meds

• BCVA: 20/20 OD, 20/40 OS

• Ta: 12/13 @ 4PM;  PERRL, No APD

• SLE: W&Q OU





Fundus 
Autofluorescence





CASE #2B

• 12yo Asian F (sibling of Case 2A) C/O “color difference” 
between eyes, with vision of right eye appearing yellowish x 
1 month

• POH: LEE 2yrs

• PMH: Good health, no meds

• BCVA: 20/25 OD, 20/20 OS

• Ta 15/15 @11AM;  PERRL No APD

• SLE: W&Q OU





What is going on here?

https://app.tophat.com/e/777538



Macular coloboma 

(macular dysplasia)

A heterogenous group of developmental abnormalities. Often familial, 

frequently bilateral, systemic abnormalities not uncommon. 

Macular dystrophy
Widespread retinal dysfunction, bilateral macular lesions, inheritance pattern, 

may be associated with features of Leber’s amaurosis or RP. Electrophysiologic 

abnormalities common

Macular hole
Full-thickness retinal defect associated with major loss of visual acuity. Early 

stage or lamellar lesions associated with inner retinal defects 

Solar maculopathy
Bilateral or unilateral (dominant eye) outer retinal OCT defect with history of 

sun gazing

Macular edema
Intraretinal fluid accumulation with a corresponding increase in macular 

thickness on OCT



Solar Maculopathy

• Thermal and photochemical damage to the RPE and 
photoreceptors 

• Solar maculopathy: Prolonged direct sun gazing. 
Usually associated with eclipse 
viewing

• Photic retinopathy: Umbrella term 
that encompasses all retinal 
damage from light (laser, arc 
welding, solar)



Solar Maculopathy

• Clinical manifestations vary with severity of exposure

• Rapid VA decrease (20/30-20/100) following exposure

• Little or no ophthalmoscopic changes in mild cases 
(indistinct FLR, greyish macula) or a yellowish RPE 
lesion in more severe cases

• Vision gradually (months) returns to normal or near 
normal. There is less recovery in severe cases. 

• An outer retinal cyst-like lesion develops and remains 
permanently (Ddx: MacTel, Tamoxifen)



Early severe solar maculopathy
“Eclipse burn”



Same case at 30-days

TOP: Resolving yellow 
lesions

MIDDLE: Square-shaped 
foveal photoreceptor 
defect

BOTTOM: FAF 
hypofluorescent spot 
surrounded by 
hyperfluorescence



Same case at 1 year:
late-stage

TOP: Essentially normal 
ophthalmoscopic 
appearance

MIDDLE: Rectangular 
photoreceptor defect 
in fovea on OCT

BOTTOM: FAF 
hypofluorescent spot 
corresponding to OCT 
photoreceptor defect



Microperimetry documents scotoma 
corresponding to OCT defect

• Visual acuity was 20/25

• En-face OCT –perifoveal photoreceptor 
punched-out lesion

OCT – En-face 

Fundus Microperimetry OCT – B-scan



Assessment

• Solar maculopathy secondary to sun gazing

Management

• No specific treatment 
indicated

• Patient education

• Routine eye care



https://eclipse.aas.org



Eclipse viewing 
safety



Take Home Message

• Solar Maculopathy

–Mild visual acuity loss

–Outer retinal OCT defect

–History of sun gazing

–No specific treatment

–Patient education 
regarding safe solar eclipse viewing



CASE #3
Bumps in the Night



CASE #3

• 66yo WM presents for routine exam

• POH: S/P localized RD OS (3yrs). S/P ECCE OU (5yrs) 
LEE: 3yr. 

• MH: T2DM x 6yrs (HbA1c: 9.4), OSA, HTN

• Vision: 20/20 OD, 20/25 OS

• Ta: 14/22 @10:00AM; PERRL, No APD

• SLE: W&Q OU









Fundus 
Autofluorescence

FAF signal from 
optic nerve head





B-scan 
Ultrasonography

Strong signal from 
optic nerve head



About B-scan Ultrasonography

• High frequency sound is passed 
through the tissue and echos are 
recorded

• A-scans: 1-dimensional data

• B-scans: 2-dimensional images

• Why use it?

– Ability to penetrate opaque tissue



About B-scan Ultrasonography

Kinetic exam: Eye 
movement utilized 
in evaluating the 
patient’s condition

• Retina: Tethered 
membrane

• Vitreous: Clothes 
dryer tumbling



What is going on here?

https://app.tophat.com/e/777538



Glaucoma
Abnormal IOP asymmetry (14/22). Large optic cups with rim area < 1 

mm2. Characteristic VF defects

Papilledema Bilateral disc edema secondary to increased intracranial pressure.

Foster-Kennedy 

Syndrome

Unilateral papilledema with optic atrophy in fellow eye. Associated with 

sphenoidal ridge meningiomas. 

Optic Nerve Head 

Drusen

Calcific deposits in the prelaminar optic nerve head. Causes scalloping 

and obscuration of the disc margin without edema. Will hyperfluoresce

on FAF 

Ischemic Optic 

Neuropathy

Acute onset pallor and edema of ONH associated with APD, color 

vision loss, and nerve fiber bundle VF defects. Disc-at-risk. Systemic 

risk factors: DM, OSA



Optic Nerve Head Drusen

• Acellular calcific deposits of the ONH; 66%-80% bilateral

• Idiopathic; Familial clustering suggests genetic factors

• Early childhood onset of lesions deep in ONH (“buried 
drusen”) 

• Lesions usually increase in visibility and size over time 

• 25%-75% of adults have VF defect (enlarged BS, arcuate)

• Visual acuity rarely affected



Buried drusen (10yo child) Partially exposed drusen (12yo child)

Superficial ONH drusenSuperficial ONH drusen



Absence of FAF signal in a pt with deep buried ONH drusen

 FAF is more likely to detect ONH drusen that are 
larger and more superficial

PMID: 29649006



Ultrasonography has 
high sensitivity (90%) 
and specificity (80%) 
in diagnosis of ONH 
drusen

BUT…

The “gold standard”
for diagnosing disc 
drusen is:

Enhanced Depth 
Imaging OCT



ODD on EDI-OCT

ODD are “hollow” 
structures with a 
hyperreflective margin 
(“capsule”)

Hyperreflective 
horizontal lines might be 
early ODD 

PHOMS circumscribe the 
disc and are not ODD. 

White asterisks: vessels. 

Red asterisks: ODD. 

ODD: optic disc drusen 

PHOMS: peripapillary 
hyperreflective ovoid 
mass-like structures.

Malmqvist, 2017 

Hyporeflective (“hollow”) core



Peripapillary waste (not hollow)    Small drusen (horizontal lines)  Confluent drusen (septa)

OCT

HISTOLOGY PMID: 27817914



About Enhanced Depth Imaging OCT

OCT Sensitivity Curve

Peak sensitivity
(Erect image)

Peak sensitivity
(Inverted image)

Distance from eye CloserFarther



About Enhanced Depth Imaging OCT

The OCT sensitivity curve is shifted deeper in the eye to more 
clearly image deeper structures at the cost of lower resolution 
of inner structures

Sensitivity 
curve

Low 
sensitivity

Peak 
sensitivity

Lower resolution 
of vit-retinal 

interface

Higher resolution of choroid

Conventional 
OCT

Enhanced 
Depth Imaging



About Enhanced Depth Imaging OCT

Why use it?

• Choroidal nevus

• Disc drusen

• Pachychoroid
(Central serous)



VF Defects with ONH Drusen

Normal  Enlarged Blind Spot Early Arcuate  Adv. Arcuate

20% cases 50% cases 30% cases



VF Defects with ONH Drusen

• Over 80% of adult cases will have VF defects
– Most common: Enlarged BS, arcuate defects, constricted VF

• Greater damage with larger and more superficial 
drusen

• VF loss tends to progress slowly over time

• Arcuate VF defects have associated RNFL thinning

• Visual acuity usually remains normal

• No effective treatment for ONH drusen



ONH Drusen & Glaucoma

• Challenge of managing glaucoma in patients with 
concurrent ONH drusen

• Eyes with ONH drusen are more susceptible to 
glaucomatous VF loss

• IOP-lowering treatment 
should be considered in all 
patients with ONH drusen 
and elevated IOP

PMID: 18344754



Take Home Message

Glaucoma with ONH Drusen

– Perform OCT and FAF to confirm presence of ONH drusen

– Obtain ultrasound in difficult cases

– VF loss is common and can mimic 
glaucomatous loss

– Patients with ONH drusen and 
elevated IOP are more susceptible 
to VF loss and may benefit from IOP 
lowering therapy



CASE #4
The birdman cometh



Case #4

• 56yo WM presents for routine eye exam

• Occupation: Maintenance man and farmer

• POH: H/O vision loss OS due to “bleeding” 5 years ago. 
Treated with laser

• MH: NIDDM x 4yrs (HbA1c: 6.5)

• BVA: 20/20 OD, FC @ 10ft OS

• Pupils and motility: Normal

• IOP: 14/16 mmHg @ 2pm

• External: Normal OU



20/20 Finger counting

No subretinal fluid or blood, OU



Assessment

• POHS OU – currently inactive

• Histoplasmic maculopathy OS 
with severe vision loss

• Evidence of prior reactivation OD

• No diabetic eye disease



What is the plan?

https://app.tophat.com/e/777538



Management

• Recommend use of protective devices because pt is 
frequently exposed to soil and bird droppings as a farmer 
and maintenance man. 

• Daily Amsler grid and environmental Amsler

• Safety issues for monocular patients

• Patient education diabetic eye disease.

• RTC 6 months, sooner PRN





POHS and Vision Loss 

• Vision loss occurs secondary to exudative maculopathy 
caused by CNV &/or inflammation

• Reactivation of histo spots in the macular region is 
believed to play a role in triggering maculopathy

• Patients with perimacular histo spots, especially near 
the fovea, are at risk for vision loss

5 years

Perimacular histo spot Active maculopathy



Focal 

choroiditis
Histo spot

Serous

detachment

Subretinal

hemorrhage

CNV

Subretinal

hemorrhage

Inflammatory

maculopathy

pathway

Neovascular

maculopathy

pathway

Scar Scar



OCT angiography can differentiate 
neovascular from inflammatory 

maculopathy in patients with POHS



About OCT Angiography

• Within milliseconds, multiple sequential OCT scans are 
obtained and analyzed for change
– All change is assumed to represent blood flow

• All the benefits of conventional OCT plus blood flow data
– 3D volumetric data, high resolution, quantitative analysis

• Key disadvantages: Slow, leakage not visualized, artifacts

• Why use it?
– Detect and monitor neovascularization (CNV, Diabetic, etc)



En face: Structure B-scan: Structure B-scan: Flow

En face: Superficial En face: Deep En face: Avascular



En face: Structure B-scan: Structure B-scan: Flow

En face: Superficial En face: Deep En face: Avascular



Preventing Reactivation of POHS

• Re-exposure to histoplasmosis may play a role in 
reactivating retinal lesions and promoting development of 
maculopathy

• Avoid high risk areas where histoplasmosis levels tend to be 
highest

– Caves, chicken coops, dusty old buildings

• Protect yourself or avoid high risk activities

– Construction and demolition, working with poultry, HVAC 
installation or service, farming, gardening



Preventing Reactivation of POHS

• Personal protective equipment

– Masks and respirators

• Dust control

– High efficiency air filters

– Vacuum cleaning

– Wetting contaminated soil 

• Endogenous factors

– Chronic fungal infections

– LASIK



Take Home Message

• Patients with histo spots near the central macula 
are at risk for vision loss due to maculopathy

• OCTA can differentiate neovascular 
from inflammatory maculopathy

• Take steps to decrease the risk of 
histo spot reactivation in at-risk 
patients 



CASE #5
See no evil, hear no evil!



Visit 1 (1993)

• 36yo WF presents with c/o “gray haze” OS x 2 weeks

– 1 week prior she experienced left-sided HA and photopsias OS 
that sent her to the ER. Exam was normal and Fiorinal with 
codeine was prescribed

• POH: Normal. 

• MH: Head and neck aches and parestheias in her arms 
following MVA x 2yrs

• FOH: Father with glaucoma



Visit 1

• Vision 20/20 in each eye

• Pupils: Normal

• Motility: Normal

• IOP: 13 mmHg OU

• External: Normal



Assessment
• Acute BRAO OS 

• Evidence of older resolving BRAO OS

Management

• Carotid duplex scan - Normal

• Echocardiography - Normal

• Labs: CBC, rheumatoid factor, RPR, fasting 
glucose, ANA – all normal

• Start daily low-dose ASA

• Retinal lesions resolved @ 1 month F/U visit



Visit 2 – 3yrs Later

• C/O constant “flash bulb glare” OS x 1 day

• Vision: 20/20 OD, 20/25 OS

• Pupils normal, Motility normal, IOP 14/12 mmHg

• External: Normal OU

• DFE: Normal OD, BRAO of superior-temporal artery OS

– No visible embolus

– Occlusion does not appear to occur at bifurcation



Assessment

• BRAO OS

Management

• Retinal consult – Diagnosis of “idiopathic recurrent 
BRAO.” No known cause or tx for condition

• IM consult – Obese  (238lbs) but otherwise in good 
health. No BCPs, no vasculitis, synovitis, diabetes, or HTN

• Continue ASA, start low fat diet



Visit 3

• Presented 2 weeks later with photopsia OD

• Examination was remarkable for the 
presence of new BRAO OD





Assessment

• Idiopathic recurrent BRAO, OU

Management
• IM consult: Negative evaluation except mildly elevated 

ESR (27 mm/h, normal: 0-20)

• Rheumatology consult: Negative evaluation. Normal 
temporal artery biopsy

• Audiometry and otolaryngology consult: moderately 
severe sensorineural hearing loss. Referred for hearing 
aid fitting



What is going on here?

https://app.tophat.com/e/777538



Multiple sclerosis
Uveitis and retinal phlebitis are common posterior segment 

manifestations of MS. BRAO is not associated with MS

Systemic lupus 

erythematosis

Retinopathy may include CWS, BRAO, neovascularization 
and VH. Diagnosis made on clinical and lab grounds.

Sarcoid
Antiphospholipid antibody syndrome may be associated 
with sarcoidosis and can lead to retinal artery occlusion

Susac’s syndrome Clinical triad of encephalopathy, BRAO and hearing loss

Lyme disease
BRAO has been reported as an uncommon complication of 
ocular Lyme borreliosis. Negative RPR test



BRAO in the Young

Emboli Cardiac disease, IV drug abuse

Thrombosis Pregnancy, BCP use, Coagulopathy

Arteritis Lupus, Lyme

Arterial spasm Migraine, Drug abuse (cocaine, meth)

Vascular 
compromise

Orbital, optic nerve, retinal disease; Trauma

Susac’s Syndrome



Susac's Syndrome

• Clinical triad of (1) encepholopathy, (2) BRAO, and (3) 
hearing loss that typically occurs in young adult women

• First described by Susac in 1994

• Immune mediated microangiopathy affecting blood 
vessels in the retina, chochlea and brain

• MRI findings of lesions in the corpus callosum

• Treatment with steroids and immune suppressants can 
slow progression of the disease



MRI findings in the corpus callosum 
of patients with Susac’s syndrome

PMID: 29319463



Damage to the cochlea (inner ear) 
results in sensorineural hearing loss, 
and is a key diagnostic finding in 
Susac’s syndrome 

PMID: 29933288



Acute retinal findings include 
arterial wall hyperfluorescence on 
FA and “Gass plaques” – yellow 
deposits believed to represent 
focal damage to the arterial wall

Egan RA. J Neurol Sci. 2010;299:97–100



Late retinal findings include arterial attenuation, 
inner retinal atrophy and regions of nonperfusion

Egan RA. J Neurol Sci. 2010;299:97–100



Take Home Message

• BRAO in the young is less likely to be 
embolic 

– Look for coagulopathies and 
inflammatory disease

• Susac’s syndrome is one cause 
of recurrent BRAO in the young

– Check for hearing loss 
and MRI lesions



CASE #6
Glaucoma Plus!



CASE #6

• 57yo HM presents c/o distance blur x 2yrs

• POH: Diagnosed with glaucoma at age 20. 

– LEE: 10yrs ago

– S/P unspecified glaucoma laser procedure 15yrs ago. 

– Glaucoma is not currently treated

• MH: HTN, Depression, Anxiety, OCD



Vcc 

• OD: 20/40 

• OS: 20/150

Ta 28/27 @ 2:00PM

PERRL, (-) APD 

FCCF: Constricted OU

Color: 2/0 (HRR)

SLE

• W&Q OU

• Patent LPI OD

• Closed LPI OS

Gonio: D40r OU

Pachs: 616/611

CASE #6







NASAL

TEMPORAL





Now what?

https://app.tophat.com/e/777538





Pituitary Adenoma Visual Field Defects

Bitemporal hemianopia accounts for ≈40% of VF defects 
caused by chiasmal compression

44%

33%

13%

10%



Pituitary Adenomas + Glaucoma



Take Home Message

• Glaucoma + Pituitary Adenoma

– Chiasmal compression is an important 
cause of non-glaucomatous cupping

– Binasal ganglion cell loss is a sensitive 
early indicator of chiasmal compression

– Beware of glaucoma suspects with 
atypical findings

– Patients can have more than one active 
disease process



CASE #7
The spots are revealing!



Case #7

• Parents bring 7yo child in for his first eye exam. No 
complaints

• POH: No h/o any eye problems

• MH: Good health. No meds

• FOH: Unremarkable

• Vision: 20/20 each eye without correction

• Pupils and motility: Normal. 

• IOP: 12/13 mmHg @ 9am

• External: Normal 



Images courtesy Steven Cohen, MD



What is going on here?

https://app.tophat.com/e/777538



Choroidal nevi Slate gray mass with indistinct margins

Congenital 

hypertrophy of RPE

Flat jet-black retinal lesion with sharp margins. 

Multifocal CHRPE (“bear tracks”) are typically unilateral

and clustered in a single quadrant

Chorioretinal scars
Composed of RPE hyperplasia (black) and fibrosis 

(white), sharp margins, often irregular in shape

Gardner’s syndrome
Familial adenomatous polyposis with CHRPE-like lesions. 

Retinal lesions are bilateral & may appear in >1 quadrant

Retinoblastoma
Yellow-white retinal mass frequently associated with 

subretinal and vitreous seeding



Assessment

• Multiple, bilateral CHRPE-like lesions

• Suspect familial adenomatous polyposis  

Management

• Gastroenterology consult – negative colonoscopy of 
child and parents

• Genetic testing offered – declined by parents

• Medical surveillance for onset of polyposis



Familial Adenomatous Polyposis

• An uncommon hereditary form of colon cancer 
(autosomal dominant) 

– About 1% of all colon cancer in US annually

• 20% of cases have no FH of FAP, suggesting a 
spontaneous mutation

• Some FAP patients have congenital CHRPE-like retinal 
lesions (hamartomas = benign RPE tumors)

– Retinal lesions are a reliable clinical marker for FAP in these 
patients



Examples of RPE lesions in FAP
http://retinagallery.com



62% FAP patients Most common lesion



CHRPE-like Lesions in FAP

Gardner’s Syndrome CHRPE

Appearance
Small: Identical to CHRPE

Large: Oval with tail
Flat, round-oval, jet black 

Bilaterality Common (86% cases) Very rare (5% cases)

Multiple 
quadrants

Common Rare



Examples of 
“Bear Tracks”



FAF

Margin
MarginLacuna



FAF

Margin
Margin

Lacuna



Retinal Lesions as a Genetic Marker

• Retinal lesions are a sensitive and specific marker 
for FAP mutation carrier status

• Congenital retinal lesions may serve as an early 
marker for those patients destined to develop 
polyposis later in life 

– Onset of retinal lesions: Birth

– Onset of polyposis: Age 25 yrs



About Genetic Testing

• Two basic modes of testing

– Targeted testing: Look for a specific variant in a gene. 
Helpful in patients with clinical findings suggestive of a 
disorder whose causative genes have been identified 
(e.g. dystrophies)

– Full gene sequencing: Genes are analyzed for any 
variation from normal. Useful when the 
suspected condition or genetic cause is unclear



About Genetic Testing

• Free targeted testing

– carverlab.org: Retinal and optic nerve diseases. Affiliated 
with University of Iowa

– fightingblindness.org: Retinal diseases only

– invitae.com: Retinal diseases only

• Paid full gene sequencing

– NIH Genetic Testing Registry: Search for 
available conditions, tests and labs 



Take Home Message

• CHRPE-like lesions may signal risk of colon cancer

• How to spot suspicious CHRPE-like lesions 
1. Bilaterality!

2. > 1 quadrant per eye

3. Lesions associated with a 
depigmented streak

• Consider genetic testing in 
patients suspected of having 
an inherited disorder



CASE #8
Jagged little pill



Case #8

• 24yo WF presents with c/o “blurry light spot” in the 
inferior-nasal paracentral vision of the right eye x 1 
week. Symptoms are made worse while exercising.

• POH: LEE 2yrs. Negative for any prior eye dx

• MH: Good health. Nonsmoker. Meds: BCP

• FH: MGM with diabetes



Case #8

• BVA: 20/20 in each eye

• Pupils and motility: Normal

• BP: 113/71 RAS, Pulse: 81 bpm

• IOP: 13/12 mmHg @ 4pm

• Amsler: Blurred region inferior-temporal to fixation OD, 
Normal OS

• Color: Normal OU (HRR)

• External: Normal OU



Red-Free Photo



About Red-free Fundus Photography

• Uses green filter (540nm)

• Green light is absorbed by blood 
and does not penetrate RPE

• Why use it?

– Visualization 
of blood and 
RNFL

– Doctors with 
abnormal color 
vision







Assessment

• Isolated cotton wool spot in an apparently healthy 
young woman

Management

• Medical evaluation to identify cause for CWS

• Recommend D/C BCP and start ASA

• Follow-up in 2 weeks



What is going on here?

https://app.tophat.com/e/777538



Idiopathic CWS
It has been reported that an underlying disorder can be 

found in 95% of patients with isolated CWS

Diabetes
Undiagnosed diabetes is the most common cause of
isolated CWS in an apparently normal patient

HIV
CWS are a prominent feature of HIV noninfectious 
retinopathy, the prevalence of which is inversely related to 
the patient’s CD4+ count

NTG Cotton wool spots are not associated with NTG

BRAO CWS are a universal feature of BRAO



Medical Evaluation

• Physical exam by PCP was normal

• Normal laboratory testing: Fasting glucose, CBC, ANA, 
Rheumatoid factor, C-reactive protein, HIV screen

• Normal carotid Doppler and echocardiogram

• FTA-ABS was minimally reactive

– Serologic ELISA testing for Lyme disease recommended

• Follow-up: Photopsia persisted x 4-6 wks before 
abating. VF defect remained unchanged



What is a CWS?

• CWS is a localized accumulations of axoplasmic 
material within adjacent bundles of 
ganglion cell axons. 

• Two clinical presentations:

1. Focal ischemia from terminal 
arteriolar occlusion. 

2. Appearance at the boundary 
of an ischemic region of the 
retina



Focal ischemia: Occlusion 
of a terminal branch of a 
retinal arteriole results in 
a small area of infarction 
(grey) in the RNFL where 
axoplasmic transport is 
obstructed. 

Sentinal lesion: Occlusion 
of a retinal arteriole 
results in retinal infarction

McLeod D. BJO. 2005;89:229



Vision Loss Associated with CWS

• CWS are almost always asymptomatic

• Localized or arcuate scotomas common

• OCT studies reveal permanent 
loss of the inner retinal layers 
at the site of resolved CWS lesions

• Some visual recovery may 
occur following resolution 
of CWS lesions



Evaluation of Idiopathic CWS

• Search for conditions that predispose the patient 
toward embolism and thrombosis

• Common: Diabetes, hypertension, and collagen 
vascular disease

• Less common: HIV and other infections, hematologic 
disease and coagulopathies, pancreatitis, embolic 
disease, trauma, and 
pregnancy



OCP and Thromboembolism

• Birth control pills increase the risk of venous 
thromboembolism (VTE) by about 5x

– Additional risk factors: smoking, obesity, HTN, 
coagulopathies, and a FH of thromboembolic disease

• Third & fourth generation OCPs

– Lower risk of many side effects 
(weight gain, acne, headaches and 
unwanted hair growth) 

– Risk of thrombosis higher than second
generation pills



Take Home Message

• Isolated CWS are not truly isolated

• Diabetes, hypertension, and collagen vascular 
disease are common causes of CWS

• CWS are frequently associated with 
permanent VF defects

• Birth control pills are a significant 
risk factor for vascular occlusions 
in young healthy women



CASE #9
Hair of the Dog



Case #9

• 69yo WF presents for routine eye exam.

• POH: LEE 1yr. Negative for any prior eye dx

• MH: Good health

• VA: 20/25+ OD, 20/20 OS

• PERRL, (-)APD

• GAT: 27/28 @ 12pm

• SLE: White & Quiet

↑10 mmHg 
from 1yr ago



Case #9

• C/D: 0.6 OD, 0.5 OS

• Mild ERM OD

• Gonio: D40f OU

• CCT: 572 OD, 576 OS

• IMP: Glaucoma suspect

• PLAN: Schedule OCT & VF



Fundus photos taken with OPTOS camera





Hood report reveals effect of ERM OD

OD OS
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10 mmHg increase in IOP 
over 12 months



What is going on here?

https://app.tophat.com/e/777538

Angle Closure

Start on steroid medication

Previously undetected large diurnal variation

Discontinuation of systemic beta blocker

Influence of other drugs or activities



Angle closure
Always suspect angle closure in patients with sudden 

changes in IOP

Steroid Any steroid by any route of administration can elevate IOP

Diurnal variation
Normal: 2-6 mmHg. Checking IOP on another day, Water 
drinking test or iCare HOME to investigate

Beta blocker Systemic beta blockers can affect IOP same as topical

Other factors Caffeine, ethanol, marijuana, exercise



BEFORE

AFTER 16 WEEKS
Source: lattise.com



Latisse

• Latisse == Generic Lumigan == bimatoprost 0.03%

• Latisse has all the same clinical effects as Lumigan

• Adverse effects with Latisse: 
conjunctival hyperemia and irritation, 
increase in iris pigmentation, 
periocular skin pigmentation, 
and periorbital fat atrophy



Latisse is applied to the upper lid only.

Excess solution is immediately removed 
to minimize risk of periorbitopathy



Frequency 
of upper lid 
sulcus 
deepening 

There are 
significant 
differences 
in the 
incidence of 
PAP among 
various PGAs

Source: Kenji (2013)



LATANOPROST

LATANOPROST

BIMATOPROST

LATANOPROST

LATANOPROST

BIMATOPROST

Source: Sakata (2012)



Generic Name-Brand

Greater IOP lowering
More side effects
Less BAK (0.005%)

Less IOP lowering
Fewer side effects
More BAK (0.05%)



OTC eyelash serums may contain 
isopropyl cloprostenate, a PGA 
that can trigger the same 
periorbital changes seen with 
bimatoprost.

All have been withdrawn by FDA(?)

PMID: 27595988



Take Home Message

• Latisse can significantly affect IOP 

• Bimatoprost is more frequently associated with 
periorbitopathy than latanoprost

• Periorbitopathy improves following D/C 
of PGA, but may not fully resolve

• OTC products containing isopropyl 
cloprostenate can induce 
periorbitopathy



Thank You!
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