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Vision Expo Has Gone Green!

We have elim inated all paper session evaluation form s.  Please be sure to 

com plete your electronic session evaluations online when you login to 
request your CE Letter for each course you attended!  Your feedback is 
im portant to us as our Education Planning Com m ittee considers content 
and speakers for future m eetings to provide you with the best education 
possible.

On behalf of Vision Expo, we sincerely 
thank you for being with us this year.
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WILL THE REAL 
GLAUCOMA, 

PLEASE STAND UP

Cecelia Koetting OD FAAO DipABO

University of Colorado School of 
Medicine
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CECELIA  KOETTING F INANCIAL 
D ISCLOSURES

• Ocular Therapeutix

• Horizon

• Quidel

• Ivantis

• Orasis

• Trukera

• LENZ

• Oyster Point/Viatris

• Allergan 

• Alcon

• Visus

• Thea

• Bruder

• Blinkjoy

• SCOPE

"All relevant relationships have been m itigated."

Ê Glaukos

Ê B +L

Ê Iveric

Ê Aldura

Ê Claris Bio

Ê Aldeyra

Ê Twenty Twenty Therapeutics
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GLAUCOMA D ISEASE BURDEN

• approximately	76	million	people	will	suffer	from	all	types	of	glaucoma

• estimated	to	reach	111.8	million	by	2040

• At least, half of those w ith glaucom a are unaw are that they are affected. In 
som e developing countries, 90%  of glaucom a is undetected.

• In m any cases, glaucom a m ay be asym ptom atic.

• It is estim ated that m ore than 11 m illion individuals w ill be bilaterally blind 
due to glaucom a in 2020 (around 13%  of the cases).
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PROJECTION OF ALL 
GLAUCOMA 

PATIENTS

Glaucoma Market is growing with the 

CAGR of 7.05% during the forecast 
period of 2021 to 2028
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SECONDARY GLAUCOMA 
PREVALENCE

• Wubet, G .M., Assefa, A.A. G laucoma and its 

predictors among adult patients attending ophthalm ic 
outpatient department: a hospital-based study, North 
West Ethiopia. BMC Ophthalmol 21 , 400 (2021). 
https://doi.org/10.1186/s12886-021-02168-y
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BUT W HEN IS  IT  
SECO NDARY GLAUCO MA?

• Optic Nerve cupping

• Medical history

• Visual field analysis
• Angles

• Other clinical clues
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ONH CUPPING
Primary glaucoma vs Secondary glaucoma
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PATHOPHYSIOLOGY OF 
“CUPPING”

• Glaucomatous

• Cupping is believed to occur from laminar deformation

• Deep cupping from laminar insult

• Deep cups is largely IOP related
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PATHOPHYSIOLOGY OF 
“CUPPING”

• Non-Glaucomatous:  AION

• Non-glaucomatous cupping believed to occur as pre-laminar 
tissue thinning

• Appears as shallow cupping, occurs from pre-laminar insult
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CLIN IC AL F INDINGS

• OAG is not typically quick onset with visual symptoms

• AION and ON will occur acutely

• Compression will be variable

• Non glaucomatous ON will have a dimming or decreased/blurred vision

• Poor visual acuity 

• Non glaucomatous ON will often be asymmetric and may have pain

• Non glaucomatous ON will most often have reduced color vision

• APD more often present in non glaucomatous
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OTHER FACTORS

• Patients medical history

• HTN, DM, trauma, MS, ED drugs

• Visual field defects

• More classic glaucomatous defects 

• Nasal steps

• Temporal wedges

• Arcuate defects

• Paracentral defects

12
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PATIENT CASES: DO YOU THINK 
THEY HAVE GLAUCOMA?
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Patient #1
42 year old male
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DOES THIS PATIENT HAVE 
GLAUCOMA?

15 16
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PSEUDOEDEMA
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OPTIC  NERVE HEAD BURIED DRUSEN

• ODD are acellular deposits of calcium, amino acids, nucleic acids, and 

mucopolysaccharides

• Form in theory from impaired axonal metabolism in genetically predisposed individuals

• Presence of narrow scleral canals are factors believed to play a role in drusen 
development

• Located within ONH

• In front of lamina cribrosa

• Approximately 0.3-2% of the population

• As drusen become larger over time the can cause a progressive visual field defect 
due to the secondary thinning of the RNFL

• ODD are accompanied by visual field defects in up to 87% of adult cases

20
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OPTIC  D ISC  DRUSEN STUDIES 
CONSORTIUM

• ODD may cause sudden-onset painless vision loss through a variety of 

mechanisms including

• non-arteritic anterior ischaemic optic neuropathy (NA-AION), 

• central retinal artery occlusion

• central retinal vein occlusion, 

• choroidal neovascularization

• In two recent retrospective studies of young individuals (aged 50 years or less) 
w ith NA-AION, 51% to 53% of NA-AION eyes had ODD
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PREVIOUS STANDARD OF D IAGNOSTICS

• B- Scan ultrasonography or CT imaging

• Limitation is that detection requires adequate calcification of the ODD 
(ergo, less calcified drusen may be missed)

• Fluorescein Angiography and Fundus autofluorescence

• Intravenous FA and fundus autofluorescence are insensitive to deeper lying 
ODD
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W HEN IS  CT HELPFUL?

• Good to view

• Bone abnormalities

• Calcification

• Bony involvement from soft tissue 
mass

• Metallic foreign bodies

• Fresh blood

• Indicated when:

• Orbital trauma

• Proptosis, swelling of eyelids 
(orbital cellulitis, abscess, etc)

• Some instances MRI may still 
be preferred

• Intraocular or intraorbital foreign 

bodies

• Graves  patients (can also use MRI)

• Avoid if possible in pregnant patients

23 24
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CURRENT D IAGNOSIS  PROTOCOL FROM 
ODDSC

Prior to Scanning Optimise scan quality by dilating pupils as needed, measuring corneal curvature and refraction

Acquisition
To visualize deeper structures, use EDI mode, then type in corneal curvature and refraction 

in the operator system

Dense optic nerve head 

(ONH) scan

To identify ODD, select EDI mode and high-resolution acquisition, centre a scan area of 
15 × 10 degrees covering the entire optic disc area, scan with 97 sections in that area (30 μm 

between scans), average at least 30 frames, and perform the volume scan in horizontal (axial) 
direction only

Radial ONH scan
Assess scleral canal size by using EDI mode, select 20-degree 6-line radial scan, and centre

scan at optic disc

Peripapillary scan
Evaluate RNFL thickness by deselecting EDI mode, select 12-degree peripapillary scan, and 

centre scan at optic disc

Macular scan
To exclude macular pathology, deselect EDI mode, centre scan area of 20 × 20 degrees over 
macula, scan with at least 25 sections (240 μm between scans), and average at least 9 frames

Autofluorescence To identify autofluorescence, centre scan at optic disc, and average 100 frames

Enhanced	depth	imaging	(EDI)	optical	coherence	tomography	and	autofluorescence	protocol	specifications	for	
identifying	optic	disc	drusen	(ODD)

27

Optic disc drusen: understanding an old problem from a new perspective
Steffen Hamann, Lasse Malmqvist, Fiona Costello

28

https://onlinelibrary.wiley.com/authored-by/Hamann/Steffen
https://onlinelibrary.wiley.com/authored-by/Malmqvist/Lasse
https://onlinelibrary.wiley.com/authored-by/Costello/Fiona
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Optic disc drusen: understanding an old 
problem from a new perspective

Steffen Hamann, Lasse Malmqvist, Fiona 
Costello
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VISUAL F IELDS 
AND 

PROGNOSIS

• Up to 87% of ONHD have a visual 
field defect

• ODDSC study

• Larger ODD volume was 
associated with worse visual 
field defects, not location within 
ONH

• Most common visual field defect

• Inferior nasal step
• Sectoral arcuate scotoma

• Enlarged blind spot
• Concentric peripheral 

constriction
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TREATMENT

• Monitor with visual fields and OCTG

• If vision becomes compromised can treat with topical IOP lowering 
medications

• Secondary glaucoma

• There are no controlled clinical studies to support this approach

• 2018 study  
• Higher IOP was not associated with greater VF loss or thinner 

RNFL at the time of presentation
• This suggests that lowering IOP may not be beneficial in 

preventing visual loss in normotensive eyes with ONHD.

32

https://onlinelibrary.wiley.com/authored-by/Hamann/Steffen
https://onlinelibrary.wiley.com/authored-by/Malmqvist/Lasse
https://onlinelibrary.wiley.com/authored-by/Costello/Fiona
https://onlinelibrary.wiley.com/authored-by/Costello/Fiona
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PATIENT #  2
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MORE QUESTIONING

• No history of diabetes 

• HTN controlled with oral medication 

• BP normal in office that day

• Does currently use sildenafil and has used for the last several years

• No Hx of major surgeries with complications or blood loss/significant BP drop

• Does not report excessive alcohol use

35

NOW WHAT?

36
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HOW  TO ORDER AN MRI

• If it is emergent (in the case of possible Optic Neuritis or CN 3 Palsy)

• Refer to local ER within 24-48 hours for MRI

• Can send with a written script for MRI of head and orbits with and 
without contrast

• Include why you are ordering it
• Sudden decrease in vision OD with pain, possible optic neuritis

• Include a phone number to reach the doctor at and be ready for a call

• They will likely ask for treatment suggestion if confirmed diagnosis

• Can send with standing order for how to treat if positive diagnosis

38

HOW  TO ORDER AN MRI

• In a non-emergent situation (papilledema likely IIH)

• Order an MRI of the head and orbits with and without contrast within a 
few weeks

• Can be scheduled with out patient clinics or at MRI centers
• Your front desk staff can help the patient with this. 

• MRA vs MRV

• Artery vs veins
• Aneurysms, dissections, cerebral venous sinus thrombosis

39

• MRI of Head vs MRI of Orbits

• Do you really need both?

• When should you order both

• Pregnancy ok but no contrast

• Do NOT order in patients with metal implants or pins, pacemakers, or 
implanted cardiac defibrillators

• Claustrophobia patients consider open MRI if option

• Valium helps

40
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TESTING

• Blood work CRP/ESR

• NORMAL

• MRI Orbit and head w/ and w/o contrast

• MRI head NORMAL

• MRI ABNORMAL

• Asymmetric hyperintense signal in left optic nerve without enhancement with 
associated volume loss of optic nerve

• indicating possible etiology of optic neuropathy

42

NON-ARTERIT IC ISCHEMIC  OPTIC  
NEUROPATHY

• Localized ischemic event at junction of optic nerve

• May be younger in age than AION (40-60 YOA)

• Signs and symptoms

• Sudden painless vision loss

• 30-2 severe defect

• VA decreased

• Less severe than AION

• APD

• Pale disc swelling

• Flame shaped heme

43

NAION

• Diagnosis of exclusion

• Normal MRI

• May find chronic microvascular changes on MRV

• Normal ESR/CRP

• 40% show some improvement in vision over the next 6 months

• Monitor with visual fields

• Optic nerve edema will resolve within 8 weeks

• Can monitor with OCTG

• Risk of contralateral eye involvement

44
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NAION AND S ILDENAFIL

• 2006 study monitoring 13000 men showed no increase risk of NAION in 

patients on sildenafil when compared with sim ilar population not on the 
medication.

• Incidence of 2.8 patients per 100,000 men >50YOA

45

NAION AND S ILDENAFIL

• 2015 study of 1109 cases of NAION also showed no increased correlation 

with use of sildenafil or a PDE-5inhibitor within 30 days of onset

• Cases were more likely to have hyperlipidemia, diabetes, hypertension, 
myocardial infarction and cerebrovascular accident

46

NAION TREATMENT

• It has been suggested in a study by Foulds in the 1970’s that the patients may 

benefit long term visual recovery from the use of 40-60mg of oral prednisone 
for 1 month. 

• 85% of patients treated with 60mg oral prednisone showed visual acuity 
improvement compared to those untreated

47

NAION TREATMENT

• More recent study, 2008, Hayreh and Zimmerman 696 eyes

• Treated within 2 weeks of onset with 70mg oral prednisone tapered

• 69.8% of eyes treated had an improvement in visual acuity

• Only 40.5% of eyes untreated had an improvement in 
visual acuity

48
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LEVODOPA

49

LEVODOPA FOR NAION

• 59 patients w ithin 15 days of onset NAION

• Either untreated or given 25mg carbidopa/100mg levodopa PO TID

• 19/23 in the levodopa group BCVA improved and none got worse

• 6/14 in control group BCVA improved and 4/14 got worse

50

PATIENT #3 3 /19 /19

51

CURRENT V ISUAL F IELD

52
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HOW  IT  STARTED (7 /2 /18)
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HOW  IT  STARTED (7 /2 /18)

55

Imaging Obtained 7/20/18

56
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1 WEEK AFTER MRI…..
OK THAT ESCALATED! 

57

EMERGENT ONH FENESTRATION

58

W HAT ABOUT THIS  PATIENT?

59 60
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PRIMARY VS SECONDARY?

• 49 YOA. Caucasian female

• ONH atrophy progressive thinning starting in 2018 when identified by exam for 
LASIK consult. 

• Sent to neurology. 

• Multiple tests performed.

• Unknown cause

• Continued thinning over the next 4 years

• Seeing patient 1 x year

• Progression of ONH thinning, no treatment. 

61

ADDIT IONAL INFORMATION

• (+) ringing/whooshing in ears

• (+) HA

• (+) weight fluctuation

• (+) PCOS with ablation 2019

• (+)perimenopausal

• LP performed exiting pressure 17 two years prior

62

63

ORDERED A SECOND LUMB AR 
PUNCTURE

• Normal Opening pressure 18-20cm

• cerebrospinal	fluid	(CSF)	pressure	of	above	25.0	cm 	H2O	is	one	of	the	
diagnostic	criteria	of	IIH

• If	the	CSF	opening	pressure	is	below	25.0	cmCSF,	but	there	is	strong	clinical	
suspicion	of	IIH,	then	repeating	LP	examination	may	be	informative

• Opening pressure on repeat was 20cm… …

64
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MODIF IED  DANDY CRITERIA

• No other causes of increased intracranial pressure present with CSF opening 

pressure of 20cm to 25 cm water, required at least one of the following:

• Pulse-synchronous tinnitus (pulsatile tinnitus)

• Cranial nerve VI palsy

• Frisen Grade II papilledema

• Echography for drusen negative and no other disc anomalies mimicking disc 
edema present

• M RV (M agnetic Resonance Venography) with lateral sinus collapse/stenosis 
preferably using ATECO technique

• Partially empty sella on coronal or sagittal views and optic nerve sheaths with 
filled out CSF spaces next to the globe on T2 weighted axial scans

65

IDIOPATHIC INTRACRANIAL 
HYPERTENSION

66

PAPILLEDEMA

• Bilateral swollen optic nerves secondary to increased intracranial pressure

• OCT-G and 30-2 HVF

• Most common VF defect

• Enlarged blind spot

• Peri-cecal scotomoa
• Often no visual field defect

• Quickly accompanied by and MRI of head and orbit to rule out space occupying 
lesion

• Must be confirmed with a lumbar puncture to check the ICP

67 68
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I IH

AKA Benign intracranial 

hypertension and 
pseudotumor cerebri

Increased intracranial 
pressure with unknown 

cause

Diagnosis of exclusion

Signs and symptoms

Headaches, tinitis, 
tingling in fingers and 
toes

Diagnosis 

EOM, OCT-G, 30-2, color vision, red cap

SVP?

MRI

W ithin 1-2 weeks

Lumbar puncture

Increased exiting pressure with normal 
fluid

Pregnant patients

Usually not treated

72
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I IH  CONTINUED

Long term concerns and 
treatment

Diamox (acetazolamide)

Topamax

Shunt

Optic nerve fenestration
Weight loss

Approx. 10% body 
weight loss has been 
show to reverse

Causes

Weight

Birth control

PCOS

Minocycline, doxycycline, 
etc

73

CRO SS  SECTIO N O CT O F 
O NH

74

I IH  VS ONH DRUSEN

75

PERIPAPILLARY HYPER-REFLECTIVE 
OVOID MASS-L IKE STRUCTURES : POHMS

• Non-specific	OCT	finding	present	in	

various	other	conditions

• multiple	sclerosis(MS)-related	optic	
neuritis

• NA-AION

• Tilted	disc	syndrome	(TDS)

• Myopic	optic	discs

• ODD

76



7/20/24

20

77

CO-
MANAGING 

I IH

• Monitor the patient closely along with neurology

• Patient sees neurology within a month for remaining 
testing, diagnosis, and treatment

• Can’t start Diamox prior to this or LP will be 
inaccurate

• Should see the patient back within 1-2 months of 
neurology for repeat OCT-G and 30-2 to monitor

• Follow patient every 3-6 months for repeat testing 
to aid neurologist in determining if medication is 
working adequately. 
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LONG TERM 
OCULAR 

CONCERNS

• Secondary glaucoma and ONH RNFL damage

• Monitor with OCT of ONH

• HVF 24-2

• Treat similar to normal tension glaucoma

79

PATIENT #4

• The 30 year old female presents for reduced vision OD referred by optometrist. 
First noticed vision was blurry in the past 2 months, didn't check which eye was 
worse, referred to our clinic  because of reduced VA in right eye to 20/200.

• gets occasional migraines, uses computer all day and eyes get watery. 

• Pt is not using any drops.

• Reports migraines are more frequent and are more severe possibly since last year.

• OD CF@4ft

• OS 20/20

80
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PATIENT #4 
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PATIENT #5 
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PATIENT #5

86

PATIENT #6

87

MORE ABOUT OUR PATIENT

• 46 Year old AA Female

• Significant vision loss and atrophy OU

• Multiple occurrences of bilateral optic neuritis x 5 years. 

88
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NEUROLYELITIS 
OPTICA 

SPECTRUM 
DISORDER 
(NMOSD)

• Previously thought of as variant of MS

• Demyelination of optic nerve and spinal cord

• Associated with aquaporin-4 (a water channel 
present in glial cells) antibodies.

• Testing for NMO-IgG should be considered in those 
patients w ith bilateral ON or  ON coupled with 
longitudinally extensive transverse myelitis (LETM), 

recurrent ON, or brain MRIs atypical for MS

• No cure, but sim ilar treatment to MS

• Poor prognosis, loss of muscle function, often death 
occurs 2/2 respiratory complications

91

NMOSD VS MS

• Higher likelihood to have ON vs MS

• More likely to present as bilateral ON or to occur in both eyes during 
separate times

• More likely to have permanent vision loss 

• Minimal to no improvement after resolution of ON

• More likely to exhibit ONH atrophy after ON

92
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73 YOA MALE

93

HISTO RY O F B ILATERAL 
O PT IC  NEURO PATHY

Does not have MS

Does not have NMOSD

No Immune disorders or inflammatory

MRI findings: demyelination versus other 
(sarcoid)

Neuro Opthalmologist at last appointment: 
patient being referred to glaucoma today 
because of the extensive cupping despite 
the fact that we know he has bilateral optic 

neuropathy current with potential 
neurosarcoid v. Other

94
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WHY THE DECREASED VISION IN 
OS IF EVERYTHING IS STABLE?

96
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DON’T FORGET THE MACULA

97

IS IT GLAUCOMA?

98

99 100
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STROKES

• Brain cells deprived of oxygen and begin to die

• Brain aneurysmà hemorrhagic

• Blood clotà ischemic

• Most easily identifiable defect is a bilateral homonymous hemianopsia

• Appearance depends on location of the infarct and severity of damage

101

WHAT IF THEY HAVE PRIMARY 
GLAUCOMA BEFORE?

Food for thought:

102

OTHER FACTORS?

103

MIGRAINES

104
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TOXIC AND NUTRIT IONAL OPTIC  
NEUROPATHY

• Vitamin B-12

• Folate

• Copper

• Amiodarone

• Tobacco

• Methanol

• Ethambutol

• Alcohol

105

TREATMENT: LOWER IOP

106

POTENTIAL C ANDIDATES IN  
NEUROPROTECTION

SUSTAIN RETINA GLIAL CELL VIABILITY 
• Prom ote non-amyloidogenic beta pathway

• Brim onidine

• Decrease glutam ate-induced excitotoxicity

• M em antine

• Brim onidine

• Suppress oxidative stress

• Ginkgo biloba extract

• Om ega 3

• Inhibit m itochondrial dysfunction

• Coenzym e Q10 and Vitam in E

• Ginkgo biloba extract

• Stim ulate cell survival pathway

• Valproic acid

PROMOTE REGENERATION

• Replace neurotrophin

• Brain-Derived Neurotrophic Factor, Nerve Growth 
Factor, Ciliary Neurotrophic Factor

• Mesenchymal stem cells

• Umbilical cord serum

• Stimulate non-glutamatergic neurotransmitter 
synthesis

• Citicoline

NEUROENHANCEMENT

• Block sodium channel

• Phenytoin

107

NEURODEGENERATIVE DISEASES

108
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ALZHEIMER ’S  D ISEASE (AD)

• 60-80% of all dementia

• 50% Alzheimer’s are only AD, the other 50% have mixed dementia

• 6.5% prevalence in North Americans 60 YOA or older

• Increased prevalence with age

• 32% > 85 YOA

110

ALZHEIMER ’S  D ISEASE (AD)

• Progressive neuronal cell death in the brain from amyloid protein plaques and 

neurofibrillary tangles accumulating in the CNS

• Interfere with communication between neurons

• Leads to atrophy within cerebrum and hippocampus

• Incurable and difficult to study and definitively diagnose

• Estimated that neuronal damage may be present for up to 20 years prior to 
cognitive decline

111

RNFL

• Study by Ascaso et al compared OCT measured RNFL  in AD patients to 

mild cognitive impairment (MCI) and healthy patients

• Significant reduction in RNFL thickness in AD patients and those with MCI

• Decreased RNFL thickness from loss of retinal neurons and axons

• All quadrants

• Confirmed decreased retinal function with pattern electroretinograms

• Possible predictive value for earlier detection of AD?

Ascaso FJ, Cruz N, Modrego PJ, et al. Retinal alterations in m ild cognitive impairment and Alzheimer’s disease: an optical coherence 

tomography study. Journal of Neurology. 2014;261(8):1522-30.
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MACULA

• Macular thickness may be related to the stage of MCI and AD patients

• Increased macular thickness and volume in some MCI patients

• Reduced macular thickness and volume in AD patients, increase in severity correlating 
with degree of AD

• Other researchers have noted similar findings without correlations in dementia 
severity

118

https://www.reviewofoptometry.com/article/all-eyes-on-neurodegenerative-disease
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OPTIC  NERVE CUPPING

• RGC loss in AD may mimic that seen in glaucoma at biochemical level

• Neurotoxicity from amyloid deposits

• 5x greater risk of VF defects and ON disc cupping in patients with AD

• Overall higher prevalence of glaucoma in AD population

• How to differentiate?

121

MICROVASCULAR ABNORMALIT IES

• Patients identified as probable AD showed retinal blood vessel alterations 

associated with brain plaque deposits

• Venous branching pattern asymmetry

• Increased arteriolar length to diameter ratio values

• Theory: Retinal vasculature changes  consist of amyloid deposits from the CNS 
to retina resulting in vessel wall destruction

122
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PUPILLARY ABNORMALIT IES

• Hypersensitivity to pupillary dilation with cholinergic antagonists and agonist 

• Diluted tropicamide and pilocarpine

• Pupil flash response decreased in AD patients

• Pupil reactions to lights of varying intensity and durations

123

PARKINSON’S  D ISEASE (PD)

• Neurodegenerative disorder affecting the basal ganglia of the brain

• Loss of dopamine-producing cells

• Needed for signal transmission w/in the CNS

• Abnormal protein deposits within nerve cells

• Lewy bodies

• Can effect other areas: hypothalamus, nuclei of thalamus, cerebral cortex, 
amygdala, hippocampus

• Loss of dopamine leads to impairment of cognitive, motor, and sensory 
functions

124

RNFL

• Multiple studies monitoring OCT peripapillary RNFL thinning in PD patients

• Variable results, some showing predominant temporal loss

• Study by Kaur et al founds both RNFL thinning and RGC loss with correlation 
to functional reduction in VA, contrast sensitivity, VF, CV and elctrodiagnostic

• Concluded that macular measurement of RGC may be more reliable than RNFL

• Poorly repeatable results at this time

132

MACULA

• Shi et al showed a reduction in central macular thickness and macular volume, 

thinner inner retinal layers correlated with lower motor score PD patients 

• Possibly suggest depleted dopaminergic cells are not able to communicate with cone 
receptors in fovea= thinning

133
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KEY TAKE HOME POINTS

• If it smells fishy, check it out

• Order testing in house and out of house when appropriate

• Continue to monitor these patients for progression

• Treat when necessary

• Refer or phone a friend when you need help!

134

QUESTIONS?

135

THANK YOU!
DR.CECELIAKOETTING@ GMAIL .COM
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