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Dr. Joseph Sowka, in the past 24 months, has lectured for,
consulted with, or advised B&L. All disclosures have ben
mitigated. Dr. Sowka has no direct financial interest in any of the
diseases, products or instrumentation mentioned in this
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Further Disclosures
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I workin a large medical-surgical practice, not an academicreferral
center.

.

| book 25-30 patients per day, including primary care, glaucoma, cornea,
emergencies, etc.

| function much as everyone heretoday.
| don’thave 2 hours to do a neuro-op evaluation.

.

.
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WHY DO NEURO-OP?

= US EYE

NEURO-OP IS A FINANCIALLY REWARDING
SPECIALTY

= US EYE

NEURO-OP IS A FINANCIALLY REWARDING
SPECIALTY...SAID NOBODY EVER
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Mutual Insurance Company

Z US EYE
Neuro-Op

Not enough neuro-ophthalmologists
— 45 fellowship spots; only 25 filled

Highrisk

Is thisurgent? Canit wait?

Complicated

Diagnoseand Adios

Schedule-busting

Thereis no 99206 or 99207 codes

* NoRVUor bonusforsavinialife _

= US EYE

Courtesy Andy Lee, MD

\

UsS EYE
ays Get it

s\

When in Doubt...just send to the ER. They Al
Right...Right?

* 36 YOM-Sudden painless loss of vision 0S- 1 day

+ 20/200D,20/200 OS; RAPD OS

* T2 DM-metformin

il
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36 YOM
DDx: Infection, infiltration, inflammation, demyelination, compression
Evaluation ordered:
—MRIBrainw/wo contrast&MRI orbitsand chiasmw contrastand fat suppression
—CBC,ESR, CRP,ANA,RPR, FTA-Abs,ACE, zoster IgM and IgG, rubellalgG and IgM, toxoplasmosis,
Lyme, Bartonella henselae and quintana panels, P-ANCA, C-ANCA
—NPDRwith DME- Retina referral for macularedema
F/U with retina-had not obtained anyimagingor serology
—Sentdirectlyto ER for evaluation
On-CallOMD (resident)
~CBCdoneand normal (glucose elevated)
— Patient has diabetic retinopathy only
—Doesn’tneed MRI

— Stotygboutthe olderman with orbital pgin _
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60 YOWM
* Presentsurgently for “visual disturbance following severe migraine” = 20/200D,20/150S
+ Wentto hospital ER-CT head “normal” - refused MRI; leftAMA * PERRL(-) RAPD

Doublevision- mostly horizontal with vertical component
Extreme head pain-right periorbital region- rapid onset
— Diplopiadeveloped one dayafterheadache/ periorbital pain
— Neitherare currentlyworsening or improving- constant
No fatigue, vision loss, nausea, vomiting, malaise, lethargy, mentation
changes, confusion
No PCP
BP 164/84

* Opticdiscsand retinas normal OU; 0.35/0.30U

Z= US EYE
Polling Question 1: What is the likely etiology?
* Masslesion
* Aneurysm
* Ischemia

* Inflammation

= US EYE Z= US EYE
What is the needed testing?
* MRI: brain, orbits, chiasm with gadolinium and Fat saturation « Difficulty with MRI scheduling
+ ESR,CRP, platelets for GCA * Firstavailable with imaging centerand pt schedule 2 weeks
+ ACH antibodies for myasthenia gravis * Moved upto 48 hours after negotiatingwith centerand patient

— Radiology Let’sMake g Deal

Diagnosis:
Urgency:
Camment:
sinus and

arasellar area, Aube out olraca
uitary apoplexy. Plese perform con
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IMPRESSION

Nonspacific abnormal enhancement at the right orbital apex, appearing most
localized to the region of the right superior orbital fissure, detail above.

Mild right-sided esotropia 's noted. Infectious etiology would be possible, but
thought uniikely given the lack of other inflammatory changes. Inflammatory
stiology such as Tolosa Hunt possible, although this Is typically a dlagnos's of
exclusion, Neoplastic etiology possible, although thought less Iikely. Could
perform further workup with MRA circle of Willis and short-term follow-up MRI
orbits in 1~2 months, without and with gadolnium

Findings will be phoned to the referring clinicians office.

No acute Intracranial process

Z US EYE
Tolosa Hunt syndrome

Likely inflammatory- consistentwith Tolosa Huntsyndrome
Initiated 60 mg oral prednisone

— Ptfelt better rapidly but diplopia persisted
Steroid taper difficultin THS

Worked him into neuro-ophthalmology as favorin 48 hours
Pt no-show

— “Ihaveto runa business”

= US EYE
Tolosa Hunt syndrome

+ Severeand unilateral periorbital headache associated with painful
ophthalmoplegia
« Recognized by the National Organization for Rare Disorders (NORD)
— One case per million peryear
+ Idiopathic non-specific inflammation in the region of the cavernous
sinus and/or superior orbital fissure
— Notassociated with systemicinflammation, infection, or autoimmune disease

. . Z UsS EVE
International Headache Society (IHS) Diagnostic
Criteria

Unilateral headache and includes both of the following;

— Presence of granulomatous inflammation of the cavernous sinus, superior orbital
fissure or orbit, as seen on MRI or biopsy

— Palsies of one or more of the oculomotor nerves (cranial nerves 1, IV, and/or V1)
onthe sameside which have followed headachein two weeks or less, or have
developed simultaneouslywith a headache

Localization of a headache around the eye on the same side

Not better explained by any other headache etiology

= US EYE
Tolosa Hunt syndrome

Dramaticimprovementin pain with oral steroids

— Ophthalmoparesis slowerto resolve

Can spontaneously resolve

No specific data to give recommendations about dose, duration, or
route of administration

— Initial high-dose therapy for few days followed by a gradual taper over weeks to
months.

Z= US EYE
Good News...Bad News

Pt neverwentto neuro

Returns after1.5years

Very happy with his care- short term steroid therapy relieved headache
anddiplopia

Reports painless field loss OS...




IFI'T wASN'T FOR.

BAD LUCK

TwWOULDN'T HAVE

NO LUCK

* AT ALL*

NOW OFF TO
THE STROKE
UNIT...
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POST-OP RED EYE

* T3YOM- cataractand mild glaucoma

» Underwent cataract extraction with iStent the
day before

» On-Callemergencycall-6:30am
* “Wokeup and my eye was all red”
* “Can’treallysee”

= LIS EYE

f’; Us EYE
Polling question 2
* Nota problem because hyphema commonly occurs afteriStent
* Nota problem because blurred vision is from corneal edema

* Problem because the IOL dislocated
* Problem butI’'m notsurewhy

= LIS EYE
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« Cavernoussinus...

* Fistula...

CAROTID CAVERNOUS SINUS FISTULA

— Trabeculated venous cavern
— HousesCNIIl, 1V, VI, V1, oculosympathetics,and ICA

— Drainseye and Adnexaviainferiorand superior ophthalmic
veinsto petrosalsinuses andjugularvein

— Rupture of ICAor meningeal branches within sinus
+ Meningeohypohyseal, McConnell’s Capsular, Inferior Cavernous
— Mixingof arterial blood in venous system

Z US EYE
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CAROTID CAVERNOUS SINUS FISTULA
* Hemodynamic t;‘;;: - ~

— ICAvs meningeal branches . -~

* Etiology i ~ -

— spontaneous vs traumatic % %

— Highflowvs low flow /
+ Angiographic A /

Z US EYE
CAROTID CAVERNOUS SINUS FISTULA

Increased venous pressure

Orbital congestion

Proptosis (pulsatile)

Corneal exposure

Arteriolization

Orbital bruit

Myopathies and cranial neuropathies with diplopia
Secondary glaucoma

Bloodin Schlemm’s canal on gohio
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CAROTID CAVERNOUS SINUS FISTULA

Vision threatening- not life threatening
Spontaneous etiology - spontaneous resolution
— ICA compression with contralateral hand
Traumatic - clippingand ligation
Balloon or particulate embolization
Manage glaucoma aggressively
— Prostaglandin analogs

Z US EYE

Rule: Beware the Chronic Red Eye
Dilated & tortuous episcleral vessels that go to the
limbus and back (omega loops) Q
Intervening “clear conjunctiva®
Red eye thatdoesn’t respond to any topical
treatments

—Bag-o-Meds
Other non-red eye findings: Chemosis, |OP elevation,
proptosis, ophthalmoplegia, ptosis, lid edema

.

.

.

.

o
Ode to a Fistula =ZUSEYE

Bewarethe chronicred eye
Itisn’tinfected, inflamed, or dry.
When corkscrew vessels makes the eye red
And the patienthas bag-o-med.
The problemis deep
And arterial blood has begun to seep.
Yourfirst fistula you will always miss
Buton yoursecond case you will neverbe remiss

= US EYE
52 YOWM

StatesLEE was about2 years ago w/o dilation

Pt reportsthat he has noticed peripheral "blind spot" 0S>0D mostly
whendriving. Pt has not noticed an overall change in VA with other daily
activities otherthan driving, States that glasses do not seem to improve
the "blind spot".

BVA20/200D,0S

PERRL (-) RAPD

Examination normal; C/D 0.2/0.2 0D, OS; pink and distinct

Thoughts? Next Steps?

Thoughts? Next Steps?
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MRI brain with and without contrast:

3.4 x2.3x 3.9 cm lobulated sellar/ suprasellar mass. Compression and
displacement of chiasm and posterior displacement of midbrain.
Differentials include macroadenoma with infarction and hemorrhage,
epidermoid cyst, craniopharyngioma. Mild hydrocephalus.

Craniotomy with near complete removal of tumor.

Lost to follow up but spouse has called twice thankful for finding his
brain tumor.

=

* FULL FIELD 120-POINT SCREENING FIELDS ARE

NOT HELPFUL.

30-2 IS NO BETTER THAN 24-2.
SITASTANDARD IS NOT NEEDED. USE A FAST

PROGRAM
LOOKAT THE GRAYSCALE

Z US EYE

Z US EYE
68 YOWM

Cataract surgery OU
Capsule haze-YAGOU
BVA20/250D,0S
“VISION IS WORSE NOW THEN BEFORE MY SURGERY"," BRIGHT LIGHTS
BOTHER MEAND | AM MISSING LETTERS WHEN | READ*
— Feelssurgerywas botched
Exam normal- referred to retina
Retinal referral-few drusen; mild RPE changes; mild VMT
— Possible old NAAION- neuro referral

LIS EYE

Z US EYE

* MRIwith and withoutcontrast-brain

CONCLUSION
1. Thin-walled suprasellar lobulated cystic kesion which follow CSF signal in all sequences, measuring 3.2 x 4.7 x
3.4 cm and cxtonds predominantly to the left, exerting mass cffect and the kft optic pathways, loft medial temporal
lobo structures, kft cercbral peduncle, as well as on the kft lateral and third ventrickes. There i 4 mm kft to right
midinc shift, at the lovel of the anterior third ventricle. No definite solid component, restricted diffusion, or iternal
enhancement identificd. The finding & most suggostive of a suprasellar arachnoid cyst

* Outcome?

33YOM

Occipital HAx 4 mos
—VisualaurawithHA
Worsens when standing aftersitting
Relieved by sleep
Deniesvision loss, nausea, diplopia, pain on eye
movement, behavioral changes
Age appropriate physical normal
Referred by PCP

Z US EYE
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33YOM

20/200D, OS with myopic correction
Pupils, EOMs, conffields normal OU
Biomicroscopy normal OU
IOP12mmHgOU

Nasally obliquelyinserted nerves
C/D0.3/0.30U

= IS EYE
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33YOM

+ Co-managewith PCP- internist
+ Completebloodwork blood workup includingFTA-ABS/RPR;
Lyme titer; CBC w/differential
« MRIw and w/o contrastof brainand orbits
— Pthad MRIdone and masswas identified in fronto/parietal regionmore

Z US EYE
A NORMAL VISUAL FIELD DOES NOT MEAN THAT

THERE
ISN’T ANYTHING WRONG. IT JUST MEANS THAT

* Previous history of migraine developed lethargyand a new and
worsening headache.

He presented to a hospital emergency room where he underwenta non-
contrast enhanced computed tomography (CT) and magnetic resonance
imaging (MRI) which were subsequentlyinterpreted as normal.

— Hisheadachewas attributed to migraine, and he was medicated as such and

discharged.
« Threedays later, he developed horizontal and vertical diplopia

toward rightside
- Outcome? THE VISUAL SYSTEM IS NOT IMPACTED
Z US EYE Z US EYE
39 YOM: COVID lockdown
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39 YOM: COVID lockdown

Hisvisual acuity and visual fields were normal.

He manifested a right pupil-sparing, external partial cranial nerve three palsyand
concurrentrightsixth nerve palsy. He also complained of worsening headache and
lethargy.

Whereis the lesion?
Let'scontactthe radiologistfora second reading...

= US EYE
39 YOM: COVID lockdown

He wasimmediately sent for repeatimaging to include contrast-enhanced MRI of the
parasellarareaand MRAto ruleout intracavernous aneurysmand pituitary apoplexy.
Imagingrevealed a pituitary macroadenoma with intratumor hemorrhage consistent
with pituitaryapoplexy.

Lateralspreadintothe rightcavemoussinus and possiblespread intothe left
cavernoussinusaswell.
No mass effect on the optic chiasm or prechiasmalintracranial portion of the optic
nerve.

— Hencenormal acuityand fields
The patientwasimmediately admitted forendocrinological and neurosurgical
evaluation

Z= US EYE
Pituitary apoplexy

Pituitaryapoplexyis a severe and potentially fatal medical condition complicating2-12% of
pituitaryadenomasand characterized by the variable association of headache, vomiting,
visualimpairment, ophthalmoplegia, altered mental stateand consciousness, lethargy,a nd
panhypopituitarism.

Hemodynamicinstability may be result from adrenocorticotrophic hormone deficiency,
whichcan be fatal.

Occursdueto a rapid expansion, mainly caused by hemorrhage or infarction of a preexisting
(known or unknown) adenoma

Cranial nerve palsy (CN 111} or palsies

— Cranial nerve Vi mostcommon, followed by CN 11
Visualfield defects

— Bitemporal hemianopsia

Z US EYE

axpansion of 3
pituitary
adanoma
vertically

resultingina

cranial narve

wvisual field
e

Z= US EYE
Pituitary apoplexy

Mostcommon presentlngsymptom occurringin90% of patientsis sudden onset of
severeheadache
- Commonlydescrlbed asfrontalor retro-orbital.
ituitaryapopl posslblecauseof“thunderclapheadache"where
i wdlrectto causes ol including
i anf*cervlcalartery

ApprOX|mately50% havewsualabnormalltles

— Blurredvision

Cranialnerve palsy (CNII) or palsies

— Cranialnerve VI most common, followed by CN 1l
Visualfield defects

— Bitemporal hemianopsia

Facial weakness

10
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« Acutehemorrhagicinfarct may be seenon CT

+ MRIwithcontrastis the most effective imagingin cases of suspected pituitary

Z US EYE
Pituitary apoplexy

Most symptomatic patients undergo CT scanningin an emergency settingdue to the
clinical suspicion of acute intracranial hemorrhage

— Non-hemorrhagicinfarctswillusually show no abnormalities withoutintravenous
contrast

apoplexy
— MRIissuperiorto CT

= US EYE
Pituitary apoplexy
Positive outcome in most cases

— Conservative medical treatment
— Stabilizeand replace diminished pituitary hormones

« Surgical decompression

— Trans-sphenoidal or subfrontal transcranial approach
— Patientswithvisualimpairmentand neuro-ophthalmicdysfunctionwill be selected for
surgery.
Patientwas medicallystabilized, and surgery delayed due to COVID lockdown
Ultimately underwent successful surgical decompression

.

.

.

.

.

.

.

.
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46 YOWF

Referred from local OD for new/ sudden onset blurred vision OD x 1
month

No pain

Missing piece of vision

No diplopia

No head pain

Feels she might have had COVID one week before vision loss
Omeprazole forheartburn

Unspecified vision loss

= US EYE
46 YOWF

Additional hx: had left side head trauma from fall last year

Noted vision loss one month ago and feels it has gotten progressively
worse

No pain on eye movements

Corrected VA20/200 OD PH 20/60;20/20 0S

(+) RAPD OD

0.6/0.6 OD, OS; obliquely inserted discs without pallor oredema
Color8/140D; 14/140S

Fundusand maculaOCT normal OU

11
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Polling question 3: What is the likely diagnosis?

Opticneuritis

Neuromyelitis optica spectrum disorder (NMOSD)

Myelin oligodendrocyte glycoprotein antibody disease (MOGAD)
Non-arteritic anterior ischemic optic neuropathy (NAAION)
Infection

Infiltration

Compressive lesion

Z US EYE
Taking a Second Look

Painless loss of vision
Progressive over past month?
Examiningthe history- pt reports having trouble with contact lensand
keptreplacing
Acknowledges vision loss may have been longerthan past month
— Contact lens problem

Z US EYE

Study/Referral: Neuroophthaimology Evalustion
Date: 10/16/2021

Diagnosis: Unspecified Disorder of Optic Nerve and Visual Pathways (177.9)

Urgency: Urgent

Comment: Please fax results to 941-496-4223. Please rule out demyelination, compression, infiltration. Right
optic neuropathy. Please perform both studies (brain; orbits/chiasm) with contrast

Lab: MRI of Brain and Orbit with and without contrast

There Is mass effect upon the optic chiasm which Is displaced superiorly, see
image 18 of series 1301. The Infundibulum is minimally displaced to the left

The mass displaces portions of the prechiasmatic right optic nerve laterally and
superiorly. No evidence of invasion of the cavernous sinuses, although It does
abut 50% of the s right ICA. No evidence of hemorrhage.

» taterting clinicians offic

= US EYE
Planum sphenoidale meningioma

Meningiomas arisingfrom the midline anterior cranial fossa may be
classified as planum sphenoidale and/or olfactory groove meningiomas
10% of intracranial meningiomas

Meningiomas of the planum sphenoidale may manifest with cognitive
dysfunctionor visual loss later

They may cause superior/posterior displacement of thefrontal lobes,
inferior/posterior compression of the optic chiasm

Most commonly treated with surgery

2_—-: Us EYE
Why wasn’tit...?
Opticneuritis
NMOSD

MOGAD
NAAION

12
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Outcome

Surgicalremovalvia craniotomy (4 months after diagnosis)
— Local orbital and neurosurgeons passed due to chiasmal and ICA involvement
— Topskull-based surgeon at university
Tightly wrapped around optic nerve
— Had to leavea bitof tumor
5/2024-f/u-feelsvision is betterand lessdim- but not as brightas 0OS
No RAPD OU now
Colorand contrastnot tested
BCVA:20/15-20D, 0S

EYE

= US EYE

BUCKLE YOUR SEATBELTS AND BRACE FOR
IMPACT. YOU ARE NOT GOING TO LIKE WHAT
TAM ABOUT TO SAY NEXT.

Z= US EYE
Summary of 5 mass lesions

Vision normal in 4 cases, abnormalin 1

Vertical field loss in 2 cases; 2 cases normal fields; 1 case unilateral loss
Headachein 2 cases; nonein 3 cases

Diplopiaand ophthalmoparesisin 1 case,nonein 4 cases

No discpallorin any case

No discedemain any case

Conclusion: mass lesions do not follow expected rules

48 YOF =Els BvE

« Sudden painful vision loss OD
—2days
—ER:CT Head- “normal”
—PCP diagnosed Zoster
* Valtrex
« Prednisone (neither used yet-doesn'tthinkshe has zoster)
* Referredto R/UHZO

+ 20/600D,20/200S

* RAPDOD

« Color14/14 0D (struggle), 0S

* Retro-orbitaland temporal pain

= US EYE

48 YOF

Plan: MRI brain,
orbits, chiasm with
gadolinium and fat
suppression of
orbits
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FINDINGS

MRI ORBITS:

There is edema and cnhancement of both optic nerves with optic nerve thickening
worse on the right, suspicious for optic neuritis. The orbital contents are
othcrwisc just unrcmarkable

MRI BRAIN:

There are fairly extensive nonenhancing punctate and confluent foci of abnormal
T2 prolongation predominantly about the lateral ventricles. Many of these are
oncated perpendicular to the lateral ventricles, raising the possibility of
demyelination with optic neuriti.

No acute hemorthage or infarct. No mass-effect or midline shift

no discrete suspicious enhancing intracranial lesion

the ventricles and cortical sulci are normal for the patient's age.

Patient’s Questions

Areyou sureits optic neuritis?

— Pain, RAPD, female, disc edema, MRl enhancement
Isit anisolated demyelinating optic neuritis?

— Clinicallyisolated syndrome

Do I have multiple sclerosis? (polling question)
What is my risk of developing multiple sclerosis?
Should I be treated?

Z US EYE
Polling Question 4: Does she have multiple sclerosis?
* Yes
* No

* ldon’tknow

= US EYE

Foca y/ itofopticnervethat and Involvingonly the
optic nerveor associated with othersystemicillness, particularly multiple sclerosis
— 90%ofdemyelinatingopticneuritisis MS; 10% is NMOSDand MOGAD
1/3 papillitis, 2/3 retrobulbar
Abruptvision loss
— 20/60 average (20/20-NLP)
RAPD
Dyschromatopsia
Decreased brightness/ contrast
— 2-week progression
— Gradualrecovery (with deficits)
— Typically Caucasian
+ Rareln Asians/ people of color

92% have pain

Demyelinating optic neuritis

linfl

= US EYE

« Optic neuritis is usually painful but sometimes not —
misdiagnosis

* Anyone using the term, “occult optic neuritis” is really
saying, “I don’t understand optic neuritis”

Z= US EYE
ONTT Results

15 US clinical centers randomized 457 acute optic neuritis patients within 8 daysof onsetto
treatmentwith:
OralPrednisone: 1 mg/kgdailyx 14 days
- 11days)
OralPlacebo
At 6 months, patientsin all groups showed good recovery of vision.
~ PatlentsInthelVgrouprecoveredvislonfaster
By30 daysdifferencewas Insignificant
Oral prednisone group: 2x more likely to experiencerecurrent optic neuritis than other
groups
Insufficient dosing?
Visual function after treated or untreated episode of optic neuritis recovers within
thefirst2 weeks of onset
Mosti y 1 h 1y
~ Lackof

14
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Demyelinating optic neuritis
MRl criticalin diagnosisand management
ONTT 15-yearresults:
— Conversion to CDMS-50% overall
+ NormalMRIatbaseline-25%
- Abnormal MRIatbaseline=75%
~ Lowestriskof conversionto CDMS:
- Males
+ Papillds
- Nopain
- NP
+ Likelymisdiagnoses
— Normal MRIat baselineand no CDMS at 10years, then2% riskat 15 years
— Disseminationin timeand space
Don’task-don’ttellor rush to diagnosis?
~ Interferon therapies

~ Thereisapenalty fornot ytherapyatonset

= US EYE
45YOF

« April: Comprehensive eye exam

— Diagnosed with MS- no treatment, not followingwith neurologist

— Had been on Capaxone but not using for past several yearssince her last

pregnancy
+ Exam normal except for retinal snow bankingin both eye suggestive of old pars planitis
» August: Vision blur OS for past several days followed by OS pain-worse
with eye movements
— VA:20/200D, 20/20-10S; RAPD OS

= US EYE

Z US EYE
45 YOF v it

Evidence of demyelinating optic neuritis
Penaltyfor non-treatment
Reconnected with past neurologist
Now on ocrelizumab (Ocrevus) infusion gémos
— Approved RRMS and PMS
Next3 annual exams normal

— No accumulation of disabilities

15
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Diagnosing MS

Demyelinating events disseminated in time (DIT) or space (DIS)
—DIT-2 or more eventsoccurring atdifferenttimes or MRI brain lesionsidentified as old and new
—DIS-20rmore
Clinicallyisolated syndrome (CIS)-firstepisode of inflammation and demyelinationin
the central nervous system.
—Neuroimagingoften normal
—Doesn’t necessarily indicate MS conversion
—ApersonwithMS h morethanoneepi
—63%goon toCDMS

atdifferent icalarea:

Z US EYE
Diagnosing MS

+ Oneofthe mostimportantchangesin the 2017 revised McDonald criteria is that
oligoclonal bands (CSF proteinsindicating CNS inflammation) can be taken as a
substitutefor DIT, and thus, can be used to establish the diagnosis of multiple
sclerosisafterthefirstclinical eventand a single brain MRI

ia 2010 2017

= US EYE
Optic Neuritis Thoughts

2017 revised dlagnostlccrltena forMS do not allowthe optic nerve to be considered an anatomical
regionford ination in space.
—DIS can be demonstrated by one or more T2: i f
multiple sclerosis in two or more of four areas of the CNS: periventricular, cortical or juxtacortical,
and infratentorial brain regions, and the spinal cord

have d clinical

g theonly limitationto providea clinically definite
diagnosis of MS was theinability to considerthe optic nerve.
—This has resulted in many diagnosesof clinically isolated syndrome, sometimes, delaying
medicationaccess.
« Addingtheopticnerveasan
with possibleMS impr

siteto meet th inspacecriterionin patients
of the criteriaand allowsfor the diagnosis of additional

pauentswwth clinicallydefinite MS.

a etal. In

A minatior
people with suspected multiple scl

in
Multiple Sclero:

ace impros icDonald 2017 criteria in Hispanic

Z= US EYE
Optic Neuritis Thoughts

+ Addingoptic nerveinvolvement (whether confirmed by MRI, OCT, or visual evoked
potential measurement) to the diagnostic criteria resulted in significantly improved
sensitivity at the expense of slightly reduced specificity but similaraccuracy.

The results of thisinvestigation are most likely to influence the upcoming revised
McDonald criteria by allowing for the optic nerve to representa fifth topographicarea
tobe usedto fulfllldlssemmatlon inspace.

withMRION orOCT ity could

—Clinical icion of optic

countinthe diagnosis of CDMS

JordanaA et
urology 2024

ng the Optic Nerve in Multiple Sclero:

= US EYE
Diagnostic Evolution 2025

« The 2024 McDonald criteria, officially published in September2025, now
include the optic nerve as a fifth topographic location for diagnosing
multiple sclerosis (MS), making it easierto meet the "disseminationin
space" (DIS) requirement.

— Thisrevisionincorporates evidence of optic nerveinvolvement from methods like
high-resolution MRI, OCT,VEPs. These tools help detectclinically silent damage
and improve the sensitivity of early MS diagnosis.

) ) ) Z US EYE
Diagnostic Evolution 2025

5areasare now allowed for DIS: optic nerve, periventricular, cortical or juxtacortical,
infratentorial brain regions, spinal cord
Opticnerve:

— MRIenhancinglesions

— OCT;inter-eye differencesin RNFLof> 6 microns or >4 mi inGCC

ON involvement (Pts.with MS often have thinned RNFL/GCC without optic neuritis hx) have

— VEP:delayed latency
To meet the DIS criteria, lesions must now be found in at least two of the five
locations, includingthe opticnerve.
Thisinclusion enhancesthe diagnostic process, especially forindividuals with
clinicallyisolated syndromes.

16
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Diagnostic Evolution 2025

* Theinclusion of the optic nerve as a location speeds up the diagnostic
process, potentially allowing for earliertreatment.
« Dissemination in time (DIT) is no longeralways mandatory for diagnosis.

— Ifthereisinvolvementin fouror more central nervous system regions, a diagnosis
can be madewithout having to wait for proofof past attacks.

Z US EYE
42YOWM

Pt had hx optic neuritis 10 years ago

Ptstatesthathad painlesstotal vision loss OS and took about2 months
to completely recover

Reportedly, MRI was clear of MS.

Pt had a stroke 3 weeks ago, another MRl was done, result was clear-no
MS and was advice to follow up with neuro specialist.

— Nowvisionis adequate.

20/200D, OS; no RAPD

i i i i

.

Whatis the diagnosis?
Whatis the prognosis?
— He's 10 years out now. Whatabout 15 years?

.

.

Whatis the significance of the OCT now and in the future?

Z US EYE
Neuromyelitis Optica Syndrome Disorder (NMOSD)

+ ON +transverse myelitis
* Aquaporin 4-lgG antibody againsttransmembrane water channel
proteinin the CNS expressed on astrocytic end-feet

Accounts for~3% of optic neuritis cases (22,000in US)

Median age of onset =39 years (laterthan MS)

Strong female preference (70-90%)

Increased prevalence in Asians and African Americans

—  African American> Asian> Caucasian
+ 30% of NMOSD is seronegative for AQP4-1gG

* Relapsingcourse-Seenin up to 90% of patients

.
.
.
.

Z US EYE
Neuromyelitis Optica Syndrome Disorder (NMOSD)

VA<20/200

Y4 havea final VA< 20/200 (MS ON > 20/40)

Bilateral simultaneous presentation in ~20%vs. 1% in MS
Centralscotomamostcommon

Bitemporal from chiasmal involvement

* MRI

— Simultaneous bilateral optic nerve enhancement

— Longitudinally extensive enhancement (>50% of optic nerve)

— Chiasmalinvolvement

Z US EYE
Neuromyelitis Optica Syndrome Disorder (NMOSD)

IV methylprednisolone 1000 mg/dayx 3 to 5 consecutive days
Plasma exchange (first line or in corticosteroid-refractory NMOSD-ON)
Earlytreatmentimportantin reducing the risk of visual morbidity

ALL patients require long-term immunosuppressive therapy given rates
of relapses and high risk of morbidity.
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Myelin oligodendrocyte glycoprotein antibody associated
disease (MOGAD)
Demyelinating disorder associated with anti-myelin oligodendrocyte
glycoprotein (MOG) antibody
MOG found on outermost myelin sheath layers
Median age of onset mid-30s
No clear genderorracial predilection
Accounts for5% of adult optic neuritis cases
— Anti-MOG antibodies
* MRI

— Longitudinally extensive enhancementtypicallyinvolving > 50% of optic nerve in 90% of
cases

— Perineural enhancementinvolvingthe optic nerve sheath & peribulbarfatin 50% of cases
— 15% of casesmay extend posteriorly to involve chiasm

f—_: US EYE
Myelin oligodendrocyte glycoprotein antibody associated
disease (MOGAD)

+ Onecoreclinical demyelinating event: optic neuritis, myelitis, acute
disseminated encephalomyelitis, cerebral monofocal or polyfocal
deficits, brainstem or cerebellar deficits, or cerebral cortical encephalitis.

* Presence of MOG-IgG detected using a cell-based assay.
* Exclusion of a betterexplanation, including MS.

Z US EYE
Myelin oligodendrocyte glycoprotein antibody associated
disease (MOGAD)
 Opticdiscedemain about80%
* 50% bilateral
 Pain/headache

* Severevision loss similarto NMOSD but better visual outcome
— 5-14% havea final VA of < 20/200
* Treatmentsimilarto NMOSD

Ischemic riskfactors:
—Hypertension, diabetes, atherosclerotic disease, cholesterol,
sleepapnea

6:1- Inferior field defects-arcuate notaltitudinal
Hyperemic swollen nerve-discat risk OU

— 97% have<0.2 C/D (andtheothersweremisdiagnosed)
Progressive moderate vision loss (20/20-20/200)
Unilateral

— Bilateralityuncommon
Late 30s/ early40s and beyond
Often noted upon awakening
Painless

Z US EYE
48 YOM
Painless loss of visual field 0S
—20/200D, 0S
—Noticed upon waking
Med Hx: T2DM, HTN

= US EYE

-
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Z US EYE

NAAION OS
Disc at risk OD

US EYE
pathy

s\

Non-Arteritic Anterior Ischemic Optic Neur
(NAAION)

NAAION is the second most common (after glaucoma) optic
neuropathy
— Except that it is over diagnosed
— Diagnosis of convenience
Nomenclature
— Diagnosed in the negative
+ Notwhatitis, but whatit isn't
«+ Serology for all ischemic neuropathies?
— NAAION is a primary clinical diagnosis
+ Other diseases may cause optic nerve ischemia, but aren’t truly NAAION
— Lack of investigation
+ Best term: Small vessel anterior ischemic optic neuropathy
~ NAAION or SVAION? AAION or LVAION?

Z US EYE
NAAION Progression

« Twenty-two percent of eyes demonstrated worsening of BCVA by >2
lines.
— Of these, 55% worsened by >4 lines and 27% by >8 lines.

* Subacute deterioration of BCVA and/or VF following acute NAAION is
not uncommon while optic disc edema is present

* Deterioration in visual function within the first 10 weeks of
presentation does not exclude the diagnosis of NAAION and further
investigations should only be performed if additional clinical features
are discordant with this diagnosis.

McDonald HM, et al. Short-term deterioration of visual acuity and visual
fields in non-arteritic anterior ischemic optic neuropathy. Am J Ophthalmol.
2024 Jul 30:50002-9394(24)00319-2

Z US EYE

63YOM
Some blurryvision 0S

— Timeuncertain~2 weeks?
20/300D,20/30-10S; no pain

Is this NAAION (SVAION)?
Mild RAPD OS
SwollendiscOD

No symptoms GCA . .

Sent to ER by another OD STAT for ESR, CRP

ER-notsure whatto make of it- does blood work and CTA, MRI brain and
orbits- WWO contrast

Z US EYE
More History- Next Day

All neuroimaging normal; serology reportedly normal
+HTN, high cholesterol, ‘borderline’ diabetes

— Losartan, amlodipine, pravastatin

Notunderthecareof any PCP

Uses wife’s Ozempic for weight loss and blood sugar control
Used Cialis around time of vision loss

— Usedat1amand wentto bed aftertakinghis HTN meds

“Did | do this to myself?”
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Z US EYE Z US EYE
Polling question 5: Is this NAAION (SVAAION)? THE HYSTERIA IS REAL
* Yes -

classic signs. Mo ing other risk

v S tators other th nvery ) 1
good health Hyperope with small discs/cups, Had started Ozempic 5 months earlier, Not a happy
doy.

pepen &1

Jessica (D o'=at question! moderate hyperopia, typical small disc and
small cup. Although | do not think those are risk factors. | think more related to
vein occlusion.

Line

- taes o
Elissa Top contributor
I have had one patient as well. It's real

- =
Z US EYE ) = US EVE
. Non-Arteritic Anterior Ischemic Optic Neuropat|
NAAION Risk Meds- GLP-1/ EDs* P pathy
(NAAION)
* M/F-normaldisc/ cup, no vascular diseases * Biggest risk factor- small crowded disc
. . — NAAION in Black patients
— Minimal/no risk + Demographic typically has large C/D‘ratios
+ M/F-vasculardiseases (HTN, DM, OSA, Cholesterol)- normal disc/cup GLF; 1T'j7°se undergoing NAAION all had disc-at-risk
— Minimal/norisk A_ fo . o )
) . 5 — Association is not causation; Stop using lifesaving drug?
* M/F-vasculardiseases, disc-at-risk « Erectile dysfunctions meds?
— Minimalrisk — Association is not causation; Stop using lifechanging drugs?
. . . . — “l used it once a long time ago™ Translation
* M/F-vasculardiseases, disc-at-risk, previous NAAION ~ HTN/DM, apnea, small disc, use ED med, intercourse, take BP meds, go to bed,
— Highestbutunknown risk nocturnal hypqtenslgnf best (but very s}r.nall) potential for infarct
— Need to modifyriskfactors ywarnt i

Z US EYE Z US EYE

AION bilaterality

65% progressionto bilateral AAION at average of 10 daysin GCA
Bilateral progression in NAAION-30+months
Incidence of NAAION bilateralityat 5 yearsis 15%

Do Not makethe diagnosis of bilateral NAAION
— AAION until proven otherwise
— Onlyexception...

Never Diagnose Bilateral NAAION
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Z US EYE

The Only Exception...

Z US EYE Z US EYE
. 3 MONTHS LATER
The Only Exception...
70 YOM-TY2 DM and stage 3 kidney failure
Hospitalized for pneumonia and sepsis
— Treated and released
Develops severe Gl bleed
— Readmitted forsurgery- needed 7 units of blood
— Awokewithinferior half of field obscured OD
— No ophthalmology consultin hospital-would need ambulancetransport
Released and presents urgently
20/50 0S PHNI;20/20 OS; RAPD OD

.

.

20/30

.

20/20

.

.

Z US EYE
59 YOM

Retinal detachment OS 9/24-surgically repaired

Develops cataract; 20/25 OD; 20/70 OS- cataract surgery planned
Referred forretinal specialist for surgical clearance

— Retinal specialistnotes disc edema OS; refers for neuro evaluation

— Denies headache, weight loss, jaw claudication
C/D 0.2/0.20U; hyperemic disc swelling superior 0S

— Visuallyasymptomatic except for cataract

— Deniessleepapnea; ED med use
Medical hx: A-fib

— Metoprolol;amiodarone
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* AAION?
— ESR:2 mm; CRP <3.0; platelets 303
* NAAION?
— Novascularrrisk factors
» Whatabout thatamiodarone?
— HATEdrugs
— Amiodarone mimicsAION

Z US EYE

w il

1/10 122 2/10

ATALE OF TWO OPTIC NERVES

Z US EYE

Optic nerve #1

» T2yearoldwoman
* Noticesa “darkness” OD of unknown duration

—Valtrex, flonase, Otezla
» BVA:20/250D,20/200S
* RAPDOD

Z US EYE

* Medical history: Asthma, hyperlipidemia, psoriasis; hx herpes

WHAT NEXT?
(PUTIT IN THE CHAT)

Z US EYE
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. Z US EYE
Optic nerve #2

T2yearoldwoman

New onsetflashing lights OD (OU?)
—No floaters

20/200D,0S

PERRL(-) RAPD

CFFulloD,0S

MFIOLOU

Asthma; hyperlipidemia

Valtrex

Hint: she has been to a Lyme
endemic area

. Z US EYE
Optic nerve #2

* Presumptive diagnosis: Infectious optic perineuritis

* MRIBrain&MRIorbitsand chiasmw contrastand fat suppression

+ Normal®

« Askforneuroradiology re-read specifically looking for ONH sheath enlargementand
perineuritis (/t's gotta be Lyme).

+ Normalagain®®

+ Now onto serology (workingwith PCP)
+  CBC,ESR,CRP,ANA,RPR, FTA-Abs, ACE, zoster IgM, Lyme,

Subsequent EBVabVCAlgMwasnormal
Oldinfections of HSVand EBV-non-contributory

A Tale of Two Optic Nerves

* It'sthe same patient iy
o
/]

N

Initially
20/202

Z US EYE

4 months later
20/252

Z US EYE

DISCLOSURE: OPTIC NERVE DISEASE
OFTEN DOES NOT END WELL

THE END

Z US EYE
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