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Things I thought I knew…
About the retina
Brianne Hobbs, OD, FAAO

No financial disclosures

Purpose

Address misconceptions about the retina that may 
impact diagnosis or management of ocular disease

Motivation for this lecture
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5 AMD

Histoplasmosis

Ocular ischemic syndrome

Central serous chorioretinopathy

Choroidal neovascularization 

Histoplasmosis only occurs in the 
OH and MS river valleys

Misconception #1

Why I care about this

Histoplasmosis only occurs in the 
OH and MS river valleys
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Presumed Ocular Histoplasmosis Syndrome Distribution of POHS

https://www.cdc.gov/fungal/diseases/histoplasmosis/maps.html

Darker= more likely
Diagonal shading=potential Statistical model for Histoplasma

Histoplasmosis surveillance 

https://wwwnc.cdc.gov/eid/article/24/3/17-1258-f2

Histoplasmosis 
outbreaks
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Why 
don’t 
we 
have 
better 
data?

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0230305

https://link.springer.com/article/10.1007/s11046-020-00431-2

Areas for further research

https://www.cdc.gov/fungal/diseases/histoplasmosis/POHS.html
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Why this matters

Failure to diagnose is a possibilistic failure

The importance of counting

The smokestack appearance on fluorescein 
angiography is the best indicator of central 
serous chorioretinopathy.

Misconception #2

Smokestack appearance

Central Serous Chorioretinopathy Cedar Rapids | CSC Iowa City (iowaretina.com)

Smokestack
Sign

Retina Louisville | Central Serous Retinopathy KY | Bennett & Bloom (eyecenters.com)

Background

Smokestack leak is the “classic” appearance of CSR 

1961 – Novotny and Alvis Perfected use of FA to evaluate retinal circulation

1971 – Shimizu and Tobari upward diffusion

1972 – Burton                               smokestack or vertical appearing leak

1973 – Wessing                           fluorescein flag
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How 
often 
does 
it 
happen?

7% to

29%
95% of cases have leaks in RPE as demonstrated by FA

479 cases of CSR

84% male

Median age 34

Median duration of symptoms 15 days

69 of 479 cases had smokestack appearance

14.4%

70% in first acute episode

Most common in parafovea
Superior nasal 

(31%)

Why does it happen?

Point leak from RPE in AV or early venous phase in FA
……………..which increases in size

……………….and moves up 
…………………extends nasal and temporally

Convection currents

Rayleigh-Benard convection

Temperature gradient of choroid

Material in subretinal fluid

Rayleigh-Benard Convection
Buoyancy-driven flow of a fluid heated from below and cooled from above

Choroid is warmer than the retina

Forms convection rolls
https://mnsl-journal.springeropen.com/articles/10.1186/s40486-020-00123-y

20% of unbound protein dye is the portion which fluoresces

This portion rises as it is less dense

Creating a thin upward trail
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It’s complicated.

Prevalence

1.Age-related macular degeneration
2.Diabetic retinopathy
3.Retinal vein occlusions

4.Central serous chorioretinopathy

9.9 cases/100,000 men

Incidence

1.7 cases/100,000 women

20/20  

20/200
Central 

scotoma

Acute and Chronic forms

3-4 months Longer than 4-6 months

28.2% had macular 
complications

12.7%    CNV
12.7%     RPE atrophy
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Why this matters

Failure to diagnose is a possibilistic failure

We aren’t doing FAs…but the 
physiology matters

Ocular ischemic syndrome always 
needs treatment

Misconception #3

Ocular Ischemic Syndrome

Orbital pain
Decreased vision

Afterimages

Transient monocular vision loss

Signs
Often unilateral

Men>women

Retinal hemorrhages

Iris neovascularization

Posterior segment neovascularization

Average age = 657.5 per million 

50% with OIS have total ipsilateral occlusion of carotid

5-year mortality rate is 40%

Additional testing

1. MRA/CTA
2. FA
3. ESR/CRP
4. Carotid doppler
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Utility of Carotid Doppler

https://ultrasound.ie/the-carotid-doppler-ultrasound/

89-year-old male

•Red spot in vision, unsure which eye x 8 months

• Previous CRVO OS in  2016
• Non-exudative AMD OU
• Central geographic atrophy OS
• Count fingers @ 3 ft vision OS
• IOP 16/20 mmHg

Initial 
Presentation 

0.15 OD/0.2 OS

Disc collaterals versus early neo OS

Mid-peripheral to peripheral dot hemes OS

RPE clumping OD, central atrophy OS

DFE

Return to clinic one month

3months later…
• Iris

• No NVI

• Gonioscopy
• No NVA

• Hemes – MUCH worse

• No pain

• IOP 18/16 mmHg

Anterior Segment

Posterior Segment
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Thoughts

Vision is already very poor

Initial sense of urgency

What is happening here?

Re-bleed?

OIS?
Does it matter?

Keep the eye from becoming a blind, PAINFUL, eye

Neovascularization?
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2020
Less than 50% stenosis

2016 
No hemodynamically significant stenosis

Review of medical history
Carotid doppler

Plan
Consult with retina within 2 weeks

No additional imaging ordered

*Appointment scheduled for 2 months later 

Case 2

Jabbing pain over right eye

78-year old male

Case 2
Type 2 Diabetes
Hypertension

History of BRVO 
or CRVO OD

Medical History

Ocular History

Hyperlipidemia

Case 2

20/400 OD
IOP 16/18 mmHg
1+ NSC OU
Posterior cortical spoking OS

Timolol BID 
OU

Brimonidine BID 
OU

Blot hemes inferior-temp Unremarkable

0.2 with collaterals 0.3

OD OS

ERM
Central atrophy with RPE hyperplasia
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Blot hemes inferior-temp Unremarkable

0.2 with collaterals 0.3

OD OS

ERM
Central atrophy with RPE hyperplasia

Fine NVE???

Thoughts

BRVO?

OIS?

Neovascularization?

Likely not OIS

Plan
Refer to retina within 2 weeks

8/2021

Ophthalmology
• Collaterals OD

• Vessels attenuated and tortuous OD

• Hemes inf and inf-temp OD

• OCT disruption of IS/OS junction with retinal disorganization and atrophy, 
no SRF

• Recommend IVFA OD—pending results 
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Case 3
75-year-old AA male

Blurred vision at distance OU

20/50 OD,OS

Case 3

Mild/moderate DM retinopathy
Physiological cupping
Scattered dot /blot hemes in midperiphery OU

Ocular history

Medical history3 different blood thinners
Left superior quadranopsia from old cerebral bleed

Type 2 diabetes

DFE 
(10/2020) 

0.35 0.5

OD OS

2 blot hemes sup-temp
1 sup nasal

1 temp
2 bigger blot hemes inf-nasal

One dot heme inf-nasal

20/30 20/40
2+ NSC
1+ CS

2+ NSC
1+ CSPrevious Carotid Doppler 2013 and 2014

No hemodynamically significant stenosis

Unchanged reversed flow in left vertebral artery 
(subclavian steal)

Impression

1.Diffusely occluded right internal carotid artery
2.Diffusely occluded left internal carotid artery
3.Diffusely occluded left vertebral artery. Moderate to severe 
proximal left subclavian artery stenosis

4.Right vertebral artery patient with kinked appearance in V1. 
Approximately 50% stenosis of the proximal innominate artery

5.These findings are known and the patient was evaluated by 
vascular surgery at an outside facility

Carotid Doppler 2020

http://healthtechindia.org.in/supra-aortic-therapies/
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DFE 2021

0.4 0.4

OD OS

Scattered dot hemes 
mid-peripheral 

Scattered dot hemes 
mid-peripheral 

Plan

Return to clinic 6 months 

Continue care with cardiologist and 
vascular surgeon 

Why the mid-
periphery?

Venous Stasis Retinopathy

Reduced 
perfusion 
pressure 

Carotid 
artery 

stenosis or 
occlusion

Microaneurysms 
form in capillary 

beds

Microaneurysms leak 
forming small, non-

confluent hemorrhages 
in mid-periphery
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Ocular ischemic syndrome always 
needs treatment

Pain
Neovascularization of anterior segment

Neovascularization of posterior segment

Retinal hemes

Ocular ischemic syndrome always 
needs treatment

1. Cardiac disease
2. Stroke
3. Cancer

Misconception #3

Why this matters

Failure to diagnose OIS has a major systemic impact

OIS doesn’t always present with mid-peripheral 
hemorrhages

CNV always occurs near fovea and is linked to an 
etiology

Misconception #4

October 2020

CC: Blurred vision when looking at TV OU

Ocular history: Non-exudative macular degeneration OU
Cataracts OS>OD

Med Hx: HTN

BCVA 
20/20 OD
20/40 OS

IOP 12/11 mmHG

DFE

• 0.3 OD/0.35 OS

• Peripapillary hemorrhage OD inferiorly

• RPE mottling OU

• Tried to take OCT RNFL—difficulty fixating 

• Macula OCT
• Drusenoid pigment epithelial detachment OD,OS
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Plan
Return to clinic 3 months

COVID-19…patient wasn’t seen until 1/26/21
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1/2021
•Follow-up
•Refill on artificial tears requested 
•Glasses are working well
•BCVA 20/25 OD, 20/70 OS (PH 20/40)
• IOP 9/10 mmHg

DFE
•C/D 0.3 OD/0.3 OS

• Elevated pigmented region from 6-9 o’clock OD
• Previous disc hemorrhage resolved

•Suspect optic nerve melanoma OD
Plan
Refer to ophthalmology for consult

3 days later (Ophthalmology)

•Vision is still stable (20/25, 20/40 PH)
•OCT ONH
•Flat choroid with hypperreflective elevation 

inferior temporal optic nerve, trace sub-retinal 
fluid

•Diagnosis: Peripapillary CNV
•No treatment due to good visual acuity OD
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Normal 
nerve

Disc 
heme inf

Suspected 
ONH 

melanoma

Peri-papillary 
CNV

Stable 
appearance

20/25 20/2520/25 20/20-1 20/25

72 year old white male

Just here for a check-up

2019 2019
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2019

Why is this 
happening

?

20/60

Shallow 
neurosensory 
detachment 
between 
nerve and 
fovea

Central serous 
chorioretinopathy?

CNV?

AMD? 

10/2020
New PED

20/30
20/40
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Loss of 
outer retina

Irregular 
IS/OS

Plan
No treatment due to good acuity (and there is nothing to treat)

Ophthalmology opted to not perform a FA

Choroidal neovascularization

• Can occur in 30 different diseases

• Over age 50, most commonly caused by AMD

• Under age 50
• Pathologic myopic
• Angioid streaks
• Trauma
• Idiopathic Inflammation

43.1% had recurrence

n=65

5-year study

Peripapillary CNV

Uncommon 
Problematic because of foveal spread

Typically idiopathic or due to AMD

1500 microns 

Anti-VEGF is first-line treatment

10% of extrafoveal CNV occurs at ONH

75% were occult
38% extended into fovea
Visual acuity preserved >750 microns

Conservative 
management
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CNV always occurs near fovea and is linked to an 
etiology

Misconception #4 Why this matters

Often this type of CNV isn’t treated

CNV that occurs outside the macula doesn’t 
always have a specific etiology

In macular degeneration a dramatic drop in 
acuity is always due to development of CNV

Misconception #5 Case 1: Non-exudative AMD OS>OD

•71 year old white male
• VA slowly decreasing OS, OD stable
• IVFA 9/2020—FAZ distortion OS, no fluid
• Last appointment: 20/50, 20/70
•Would like new glasses

20/50 20/150

0.25 OD/0.25 OS
• OD- PED with RPE changes
• OS - PEDs with RPE changes OS

• Soft drusen with areas of atrophy

20/5020/50

OD
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2019 2021

20/50 20/150
OS

Progression of visual acuity decline with stable OCT

No CNV

Progression on OCT with stable visual acuity

74-year-old white male

•No visual changes
•Wants new glasses
•Non-exudative AMD OD>OS
•Nuclear cataracts
•Physiological nerve cupping
•HLD, HTN,CAD, DM

Non-neovascular AMD OD>OS

246 172

20/40 OD

20/30 OS

2012 2021

OD
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Case 3
•Non-exudative AMD OD     20/30
•Exudative AMD OS               20/60
•History of Eylea 
• TREX (14 weeks)

CC: Here for a refraction

•20/40 OD
•Worse than 20/800
•Patient couldn’t see the bottom half of the screen
•Tech measured him as 20/150

Thoughts
New CNV activity
Retinal detachment

Vascular occlusion

NAION/AION

Refraction DFE

0.35 OD/0.35 OS

Optic nerves were normal—no swelling or 
pallor

5/10/20212/18/21

20/60 20/150
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2/11/2019

20/150

20/150 20/150

Plan
Instant messaged ophthalmologist

-Looked at OCT together
Already had an appointment scheduled the following 
week

90% of AMD is dry

80% of vision loss is caused by exudative 
AMD 

Advanced AMD

Neovascular Atrophic
(CNV) (Complete RPE and 

outer retinal atrophy)
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CATT        2 year results
59% increase of new atrophy

IVAN
OR 1.47 new atrophy No difference in anti-VEGF agents

Aflibercept
Ranibizumab
Bevacizumab

Leading 
cause of 
blindness in 
industrialized 
countries

In macular degeneration a dramatic drop in 
acuity is always due to development of CNV

Misconception #5

5 Misconceptions

Histoplasmosis only occurs in the OH and MS river valleys
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Histoplasmosis only occurs in the OH and MS river valleys

The smokestack appearance on fluorescein angiography is 
the best indicator of central serous chorioretinopathy.

Ocular ischemic syndrome always needs treatment

Histoplasmosis only occurs in the OH and MS river valleys

The smokestack appearance on fluorescein angiography is 
the best indicator of central serous chorioretinopathy.

CNV always occurs near fovea and is linked to an etiology

Ocular ischemic syndrome always needs treatment

Histoplasmosis only occurs in the OH and MS river valleys

The smokestack appearance on fluorescein angiography is 
the best indicator of central serous chorioretinopathy.

In macular degeneration a dramatic drop in acuity is 
always due to development of CNV

CNV always occurs near fovea and is linked to an etiology

Ocular ischemic syndrome always needs treatment

Histoplasmosis only occurs in the OH and MS river valleys

The smokestack appearance on fluorescein angiography is 
the best indicator of central serous chorioretinopathy.

Thinking we know is not the same as knowing

Why this matters

Thinking we know is dangerous 

Thinking we know prevents us from knowing

Thank you!
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OIS S OD Mac scan August 21 -oph

08/2020
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