Finding the wolf in your visual
field testing
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The wolf is hiding in sheep’s clothing




Five questions to find the wolf

. Respecting vertical or horizontal meridian?

. Worse inthe temporal or nasal field?

. Junctional, bitemporal, or homonymous?

. Lateral geniculate body (wedge sectoranopia)?

. Optic tract: homonymous, RAPD + band atrophy?
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The topography
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Nerve fiber layer defects




Who has a tumor and who has glaucoma?
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Even my friend Bob, the security guard at Houston
Methodist Hospital knows that thisis not glaucoma
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Remember
Goldilock’s principle




Could this be glaucoma? Too vertical
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Too vertical
Too fast
Too bad

RNFL loss: Too horizontal (papillomacular bundle)
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Band cupping, rim pallor
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Remember
Goldilock’s principle

CHIASMAL SYNDROMES
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Band atrophy of optic nerve
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Lefteye

MD:-16.57 d8 ;P<0.5%
Lefteye

Right eye

MD:-12.12 d8 :P<0.5%
Right eye
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Beware juxtaposed homonymous VF loss
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Summary: To find the wolf in VF testing

. Is is vertical (wolf!) or horizontal meridian?
. Worse inthe temporal (wolfie) or nasal field?

. Junctional, bitemporal, or homonymous (all wolves)?
. Lateral geniculate body (wedge sectoranopia): wolfman?

. Optic tract: homonymous, RAPD + band atrophy? (werewolf)
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Thanks for your time & attention

Andrew G. Lee, MD
Houston, Texas
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Objectives T p——

Bythe end ofthis presentation, participants will be able to:
a. Recognize variablepresentations of third nerve palsy

b. Identify need for urgent neuroimaging in patients with third nerve palsy




o & 1CS
Case 1: 67-year-old man with diplopia P
N e - "\.‘

0
Past medical history

+hypertension, controlled on
meds

No diabetes, no cancers, no
recent trauma

Approach to Diplopia

History Examination

» « Motiity
* Binocularvsmonocular? "

— See nex slide
— Bi I
inocular + Checkof cranial nerves II-VII

« Sudden vs insidious ons et? — Misual acuity 0D20/20, 0S 20/20

— Sudden diplopia yesterday — NoRAPD
+ Associated sympoms? + Otherexaminaton findings

— Pupils
- OD6mm - 5.5mm
- OS 4mm > 2mm

— Lid drooped overnight
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Localization

« Extraocular muscle(s)

+ Neuromusc ular junction

« Cranial nerve

Orbital apex, cavernous sinus, cisternal space

* Internuclear

« Cranial nerve nucleus

e

Third nerve anatomy W

WILMER

Walsh & Hoyt's Clinica Neuro-Optthalmology, 6th Ed. https //collections. lib. tah.edu/ark: /87278 /s6rjahsw/190051
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Imaging in Third Nerve Palsy MR ~———

Emergent angiography (CTA, MRA) is required in ALL cases of:

— Pupil-involving third nerve palsy

— Incomplete third nerve palsy

— Aberrantregenerationis ared flag for compression!

— Angiographyshould be strongly considered in pupil-sparing com plete third nerve
palsy

MRIwith and without contrastis als o indicated in these cases and can be performed

concomitaniywith the angiography in many cases (ie, MRIMRA)




Case 1 follow up

+ CTAdemonstrated right posterior communicating artery aneurysm

+ He was admited, and aneurysm was teated by coiling

¢ 168
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Case 2:

55-year-old woman with 3.5 months of droopy left eyelid and diplopia  wires —
E R by -

Past Medical History: Diabetes, Hypertension

MRVAatOutside ED: negative byreport

S

Approach to Diplopia

History Examina ton

+ Moty
« Binocularvsmonocular?

~ Limitation ofadd uction, elevation, and d epres sion of

o
— Binocular

~ Elevation of left eyelidwith attempieddown gaze and

- attemptedadducton!
* Sudden vs insidious onset?
+ Checkofcranial nenes lI-vil
— Sudden onset 3.5 months prior _ Actity 20120 OD, 20/60 OS
+ Associated symptoms? - NeRAPD
~ Other cranial neesintact

— Leftsided headache/discomfort

+ Other peinent examination findings

- Rupls

- 0D 4mm > 3mm, brisk reac tion o Ight

.05 5mm fixed, o direct or consens ual reaction

168
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Localization

« Extraocular muscle(s)
+ Neuromusc ular junction
+ Cranial nerve
— Orbital apex, cavernous sinus, cisternal space
« Internuclear

* Cranial nerve nucleus

+1ES
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Third nerve palsy with
aberrant regeneration =
COMPRESSIVE LESION

Urgent CTA




Clipping of the aneurysm
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Gl

MRA (from her initial ED visit 3.5 months prior)#& ——-

Take Home Points il ]CC

WILMER o

+ Third nerve palsies require urgent neuroimaging, due to concern for potentially life-
threatening caus e (aneury sm!)

+ CTAOrMRA can be used o evaluate foraneurysm

+ Providing clinical hisfory to your neuroradiologist is key, to prevent “missed” aneurysms
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Objectives T p——

Bythe end ofthis talk, participants will be able to:
a. Develop an appropriate evaluation plan forpatients presenting with sixth nerve palsy

b. Gauge need for and urgencyof neuroimaging in patients with sixth nerve palsy
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Case 1: 64-year-old man presents with one week of binocular, horizontal'diplopa—""

R

PBastmedicalhigary: HIV, CD4 247; Stage 4 adenocard nonma of the lung with metastase s to spine and
acetabulum, sip resection and radiation, curre nly on Osinmertinib; PE, on rivaroxab an; Diabetes, type 2;

2/17/2025

History Examination

= Motility ‘ ‘

— Marked abduction limitation OU

+ Binocularvsmonocular?
— Binocular
* Checkof cranial nerves II-VII

* Sudden vs insidious onset? — Actity 20/20 0D, 20/30 OS

— Sudden onset 1 week _ No RAPD
+ Associated symptoms? — Othercranial nerves intact
— None, feels very well « Other pertinent examination findings
— 1+NSou
— No papiledema

Case 2 et

A 52-year-old woman with no significant past medical history
presents with two weeks of binocular diplopia. One week prior to
the onset of her symptoms, she was kicked in the face by her
eight-month-old granddaughter. She had a CT head without
contrast that was read as normal two days after the onset of her
symptoms.




Exam ]CC

Visual acuity 20/20 OD and OS
« Pupils brisk, no RAPD
« Motility shows limitation of abduction of her right eye
— 6A esotropia in primary gaze worsening to 18 A in right gaze

+ Ophthalmologic and cranial nerve e xaminations othe rwise unremarkable

2/17/2025

Management Questions

* Is neuroimaging required?
* If so:
— What neuroimaging is required?

— What is the urgency of neuroimaging?

* Is any additional work up indicated?

Is Neuroimaging Required? R ———

Whether all patients with acute, isolated sixth nerve palsies require
neuroimaging is controversial
— Some recommend imaging all acute, isolated sixth nerve palsies
(Bendszus, et al., Neuroradiol ogy 2001; Chou, et al., J Neurol Sci 2004)
— Othersargue that non-traumatic, isolated sixth nerve palsy without any “red
flags” may be amenable to a more limited work up and close monitoring

(Richards, et al., Am J Ophthalmol 1992; Patel, et al., Ophthalmol 2004; Nair, et al., Indian J
Ophthalmol 2014;

Miller, et al, Med Decis Maki E 1999)
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Recommended Indications for Neuroimaging™ ——

« Age younger than 50 years

« No known microvascular risk factors

 Any history of cancer, whether active or remote
« History of pituitary adenoma

« Recent history of trauma

« Prior history of cranial nerve palsy

« Non-isolated sixth nerve palsy

« Lack of resolution within 3 months
]

11

¢ 168

WILMER e

MRI of the brain and orbits with gadolinium

* Fat saturation allows for improved visualization of orbital pathology

(Sima, et al., Indian J Ophthalmol 2012)

* High-resolution 3D skull base imaging improve sixth nerve visualization

- Cisternal segmentvisualized in 98% vs 13% with conventional MRI (Yousry, et al.,
Eur Radiol 2000)
« Cavernous segm ent visualized in 95% vs 65% with conventional MR (Yagi, etal, AmJ

Ne urorad ol 2005)

Wilmer

ﬁ. LI-“.

urgency? T —

« Typically, outpatient neuroimaging is appropriate
« Certain clinical scenarios may require emergent MR|

— Concern for increased ICP, pituitary apoplexy, traumatic
hemorrhage, meningitis, etc

2/17/2025
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Further Evaluation R —-

* Serum * CSFstudies
— GCArule out — Glucose, protein, cell count/diff
+ ESR, CRP, CBC +/- TAB — Consider cultures, viral, and Lyme titers
— Mimicker rule out — Consider flow cytometry, cytopathology

- TSI(Graves), AChR abs (MG)

* Additional imaging

— Infectious studies — CTchest+/- PET/CT if sarcoid suspected
« Lyme, syphilis, TB, viral titers

— Infammatory studies
- ANA, ANCA, 1gG4

14

Patient 1 Follow Up

Indications for neuroimaging:

+ Age younger than 50 years

+ Noknown microvascular fisk factors

» Any history of cancer, whether active or remote

+ History of piitayy adenoma

* Recent history of trauma

« Prior fistory of cranialnerve palsy

* Non-isolated sixth nerve palsy

+ Lack d resolution within 3 months

MRI skull base
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Patient 1- PET

2/17/2025
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Patient |

» Lumbar puncture- normal opening pressure
+ CSF studies, including cytopathology (x2), unremarkable

* He underwent external beam radiation to the clivus, as well as

systemic chemotherapy

: ¢ ICS
Patient 2 Follow Up

Indications for neuroimaging:

« Age younger than 50 years

» No known microvascular risk factors

« Ary history of cancer, whether active or remote

« History of piuitary adenoma

 Recent history of trauma (minor, likely red herring in this case)
« Piior history of cranialnerve palsy

+ Non-isolated sixth newe palsy

+ Lack o resolution within 3 months
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Patient 2- MRI

Take Home Points & 1S

WILMER

History and examination can help tailor evaluation plan for patients presenting with s ixth

nerve palsy

Neuroimaging isalways reasonable in the setting of sixth nerve palsy and is necessary for

any patient with:

~  Ageyange than 50 years

No known microvascular risk factors

—  Any histay ofcancer, whether active or emote

—  History d pituitary adenoma

~ Resent histary oftrauma

Prior hisory d cranial newe pasy
~  Navisdated sixth nerve palsy

— Llak within 3 months
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Objectives

By the end of this talk, participants will be able to:

a. Identifyred flag signs and symptoms in a patient presenting with anterior

ischemic optic neuropathy

b. Developappropriate treatment plans for patients with giant cell arteritis




\é' Wilmer Eye Institute

80 yo woman with acute visual loss OD

Visualacuity OD CF @ 1', 0S 20/25
+RAPD OD

1oP12/12

EOM full OU

Anteriorsegment exam un remarkab le asid e from PCIOL OU

2/17/2025

dy Wimer Eye Insiuce

\4, Wilmer Eye Institute
Differential Diagnosis
« Anterior ischemic optic neuropathy
— AAION (GCA)
— NAION

* Optic neuritis
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What additional information may be helpful?

+ History of Presentiliness
~ Pan
- Headaches
- Scap tendemess
- Jaw painwith chewing
- Poymyapiarheumaica
- Pain with eye movements
~ Consimtonalsymploms
- Fever
- Weght bss
~ Other visual symptoms
- Preceding episodes of tansie ntvision loss,
diplopia

+ Past Medical Hstory

Hypertension
Dizbetes

Obstructive sleep apnea (or symptoms to suggest,
eg, STOP-BANG)

Medication history

Cancer history

2/17/2025

Patient History

+ History of Present|liness
- Pan
- Headaches
- Scalp tendemess.
+ Jaw painwith chewing
e ayemmee oS
+ Polymyapiarhe umatica
Consitutional sy mptoms
- Fever
- Weight bss
Other visual sym ptoms
- Preceding episode’s of transie ntv ision loss,
dplopia

\A. Wilmer Eye Institute
V

+ PastMedical History

Hy pertension

— Cancer history

- Basal cell on the face

Work Up, Next Steps

ESR: 105
CRP: 4,50 (ULN 0.5)

Platelets: 526

Q' Wilmer Eye Institute

\

Started on steroid immediately (high dose IV prefe red)




2 Institute

Calculating Risk

1ngEB, Lahale Lina G, Tor en, IngR, Chen I, Arora N, Torun NJakporOA Fras A Tyndel B, SundaramA N i X, am CT PatelV, WeisE, JordanD, Gilberg s, Pagioux C, n HoveM
Multvaridle predidion modelfor s uspectedgiant el arterits devebpment and wlida on. Cin Cphthalmol 2017 Nov22,11:2031:2042.
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A Wilmer Eye Institute

Temporal artery biopsy: + for GCA %

Q' Wilmer Eye Institute

\

What other testing could be helpful, if case
less clear cut?

+ Temporal artery ultras ound ??
— Pros:noninvasive, ability to examine large segmentmultiple branc hes of TA, can include
ultrasound of other vesselsto improve sensitivity
— Weighted same as +TABin 2022 updated of ACR/EULAR Classification Criteria for GCA
— Recommended as first-line diagnostic testby EULAR, when it is readily available and
performed with high quality
— Con: *Operator dependent*

Schmidt W, Sef @t A Grommicarhle, It aise A Natusth A Ut @oundof primalupper ext remityart s 1o ingease the diaghos ticyidd in I -vessl giat cellartertis Rhewnatology
(0ord). 2008 an;a7(1)96-101.
Ponte C,GraysonPC, Robn C, Supiah R, Grbbons KB, Judg: A Cravan A Khalt S, Hitchigs A Wt sRA, MerkelPA, Liamani RA; DCVAS StudyG roup,2022 Amerian Collge of
Rheumt obgy EULAR ClasificationCr teriafor G ant ell Arterit . At Rheunt ol 202 Dec;74(12)-181-1885.

ja C, Ranir o5, Duft er C, Bessn FLBleyTA, Blodkmans D, et al EULAR recommendations for t heus eof imagng in brge es =l salitsin dinial pract te. Ann Rhaum Dis. 2018;77:636
a3,
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Jemporal Artery Ulrasound

Halo Sign (transverse view) (longitudinal view)

Compression Sign

2/17/2025

_ Wilmer Eye Institute
W

What other testing could be helpful, if case
less clear cut?

+ Temporal artery ultras ound ??
* MRI??

— Vesselwallimaging (cranial, orbital)

MRI for GCA- Orbital Enhancement & YYime fre lnsseee




MRI for GCA \A‘v Wilmer Eye Institute

- Enhancement of the vessel walls of the cranial vasculature (i.e.,
superficial temporal artery)

RheeRL, Rebdlo R, Tamhankar MA, BanerieeS, i § Cao Q Kurz R, Biker J, FanZ, Bhat tV, AmudalaN, Chou § Limg R, Sinche M, Bure M, Destlero L, Loamer LA, Moris)§ MerkelPA,
SongAW. Combinel O hitaland Cranid Ves elWall Magretic Resonane Imaging for the Assesment of Disee At vity i Gt Cell Arerits. ACR Cpen Rheura ol 202 Apr 6 4 :B9-200
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\A. Wilmer Eye Institute
V

What other testing could be helpful, if case
less clear cut?

+ Temporal artery ultras ound ??
* MRI??
— Vesselwallimaging (cranial, orbital)

 Fluores cein angiography

Fluorescein angiograph
81 yo man with GCA

18 seconds




Fluorescein angiography y Wimer By nsiuce

25 seconds

2/17/2025

Fluorescein angiography

\A. Wilmer Eye Institute
V

60 seconds

Fluorescein angiography

A, Wilmer Eye Institute
W

83 seconds
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GCAManagement

+ Urgent high-dose steroids
+ Rheumatology evaluaton
— Finda comanaging rheumatol ogist
- Systemic management
- Management of steroid side effects
« +- Steroid sparing immun osup pre ssion
— Tocilizumab (ant-IL6R)

- Reduces steroid re quirement, as well as rate of disease flare, when compared with
steroidalone

- Lower steroid doses > decreasedrisk for steroid complications

Stonel K Tickvell § Dimonaa S, Klear man M, Aringer M, Blodmans D, Brouwer £, Cid IC, Dasgupta B,Rechl, SdvaraniC, Shett G SchulzeKoopsH, Sper aR, Unizary SH,Colinsoni.
Téid of Toglizumab h G nt-CellA teritis N gl 1 Med 2017 Jul 273774)317-328.
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GCA- Take Home Points

Giantcell arteritisisa large-vessel vasculitis, occurring almost exclusively in patients over
age 50, with a dreaded complicaton of bilateral blindness

Adiagnosis of GCA should be considered in any case presenting as an AION in a patient

over age 50

— Associated symptoms (tempo ral h eadach esfen dem ess, jaw clau ication, fever, weight loss, PR, pr odr ome wih tra nsient vision loss
andfor diplopia), elevated infla mma tory marke s, po orp resen ing acuit pale disc ap pear ance, lack of disc-at-iskin fellow eye, and
pat chy choroidal filng on FA incre ase su spicion
GCA Risk Catbu lator (edse I g.com giant-cell-a teis-nom ogr am) may help calcu b e isk, hus avo iing ne ed for ster cidsite mpora
artery biopsy is very low risk p atients

While AAION is the most common ocular presentation of GCA, patients can also present
with CRAO, cilioretinal artery occlusion, posteriorischemic optic neuropathy, PAMM, cranial
neuropathy, fransient monocular vision loss, extraocular muscle ischemia, vision changes
due to choroidal ischemia, orcombinations of these- keep a high suspicion for GCA

& Wiimer Eye lnsiure

GCA- Take Home Points v
« If GCAis suspected, immediate coverage with steroids is imperative
to reduce the risk of further vision loss

« Tocilizumab (anti-IL6R) may reduce steroid requirement, as wel as

rate of disease flare, when compared with steroid alone
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Or. Loe (Houston Methex porks 35 & consuiton! for the United States
Department of Justice (DO. d | Aeronautics and Spac:
Administration (NASA), and Football Loague (NFL) &

o o

These potential COI have been mitigated per OMNE rules

I have no finandal interest in the
contents of this talk

I will not be discussing any
off label uses of drugs

_’_
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«Dr. Lee (Houston Meth odist Hospital) works as a consultant for theUnited States
Department of Justice (DOJ), the National Aeronautics and Space
Administration (NASA), and the National Football League (NFL) but the views
expressed here are his own and do not represent those of these organizations or
the United States gove mment.

Other consultant disclosures: Horizon thempeutics, AstroZeneca, Bristol Myers Squibb

These potential COI have been mitigated per CME rules

It turns out that the Jedi
sg_ perpower: The force is real

Our ability to look at people’s eyes and
see and deflect the grim reaper is a real
squrpower (it is the Force)

| Ao
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Overview

= List five potentially life threatening
diagnosis in neuro-op

= Define “rule of the pupil®

= Define best imaging study for the 5 dx

= Show key clinical or radiographic features
for the above 5 dx

Five dx you cannot afford to miss

. Arteritis (Giant cell) == .

. Apoplexy (Pituitary)

. Abscess (Mucor)

. Aneurysm (pupil involved third nerve palsy)
. Arterial (carotid or vertebral) dissection

Initial symptoms in GCA (n = 100)

S

e T T ks
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OMIC claims:
“Whereas....”

All OMIC Claims

21

FI45.20F

41 875

3,375,000

https://www.om ic.com/giant-cell-arteritis/

+

A ‘
y
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http://webeye. ophth. uiowa.edu/dept/aion/13-AION-A-AION. htm

And the MRI of head was
normal.....

WWHY?




20 year old white female with
acute loss of vision, pain, RAPD,
OD and a normal fundus....

&

80 year old white female with acute
loss of vision, pain, RAPD, OD and
a normal fundus....

2/17/2025




Beware “optic neuritis” in
elderly....likely GCA

= Wicked good pearl: retrobulbar optic
neuritis in elderly might be PION due
to GCA....Pallid edema sometimes
looks like no edema (dead nerve cant
swell)

Five easy mistakes to avoid in
G_'CEA = don’t call these NAION

= Severe visual loss (e.g. LP or NLP)
= Bilateral simultaneous visual loss

= Transient visual loss (not seen in non-
arteritic form of ischemic optic
neuropathy)

= PMR with visual symptoms

Neurologic Clinics 2016 Aug;34(3):611-29. dd:10.1016/. 112016 04005

Biopsy proven giant cell arteritis

SN

2/17/2025
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There are five things to
remember about acute
_’_visual loss in the elderly

= One is GIANT CELL ARTERITIS....
= And the other four are Giant Cell

Arteritis

Life threatening diagnosis?

911

EMERGENCY ONLY
URGERCOES SEULESENT

_’_

Pituitary apoplexy

Acute onset
Usually severe headache
Bitemporal hemianopsia

Apoplexy can kill (8%) [ ar
Hypopituitarism (cortisol) xb , N
e o

= Emergent scan
"q'p - 3.
[ N s T

Neurologic Clinics 2016 Aug;34(3):611-29. dd:10.1016/. 112016 04005

biocomp.stanford.edu
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Acute ophthalmoplegia in
a diabetic

L

35 y/o WM with diabetes é‘!
History of diabetic ketoacidosis

Complete left ptosis

Acute onset almost complete left sided
ophthalmoplegia

What should be the evaluation?

o

+
Life threatening

diagnosis?

URLENCES SPLLESENT




Case from Iowa

= 76-year-old woman with with acute
myelogenous leukemia (AML)

= Induction chemotherapy (day 13)

= Two day history of worsening right-
sided periorbital swelling & erythema

http://webeye.ophth.uiowa.edy/ ey eforuny cases/108-Orbitorhinocerebral-Mucor myc asis.htm

http://webeye optth .uiowa edyeyefaum/cases/ 108-Orbitarhinocerebral-Mucarmy cosis. him

Is this orbital inflammatory
pseudotumor? Tolosa Hunt?

= Wicked good pearl: Don't give patients
who are immunosuppressed the
diagnosis of autoimmune disease!

2/17/2025
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Intraoperative endoscopic photos
showing pale, necrotic tissue

httpy//webeye ophth.uiowa edu/ey éforum/cases/108-Orbitarhinocerebral-Mucarmy cosis. htm

Does not have to show black eschar

Can be Aspergillus too!

10



And the MRI of head was
normal.....

YOU NEED CONTRAST.
DISTINCTIVE SIGN = SINUS ENHANCEMENT!

http://Mwww.mayoclinicproceedin gs.com/inside.asp?AID =230&UID=

Aspergillosis of orbital apex

?AID =230&UID=

2/17/2025
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What happens if you don’t
give contrast?....

My house at NIGHT!!!

Why didn’t they give MRI
contrast?

= Diabetic

= Diabetic nephropathy

= Poor renal function (GFR)

= They wont give the gadolinium

= Fear nephrogenic systemic
dermatopathy

What is Fat suppression
(“fat-sat”)? technique

= T1 weighted signal
» Increase contrast (light and dark)
between structures

= Fatis “too bright” on T1

iy y

12
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i by

“ No fat suppression

And the MRI of head was

13
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Complementary roles for CT
& MR in fungal orbital apex
| disease (T2 dark)

http://endos copicsinussurgery.co.uk/chapternine.html

What's wrong with this
picture?

= 60 y/o diabetic man

= New onset ptosis right

= Right adduction, elevation, & depression deficit
= 45 exotropia (XT)

= Diagnosis: “Ischemic third nerve palsy”

= Plan: “"Return 6 weeks”
s Am |

Za\

14
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Tell your technicians....

=« If the patient’s complaint is diplopia or ptosis or-....

= If you have to lift a ptotic lid to put in the dilating
drops then....

= STOP, come get the doctor before dilating

i .-
s

Acute pupil involved third n. palsy
Life threatening diagnosis?

Rule of the pupil
+

= A pupil involved third nerve palsy

= Aneurysm of posterior communicating
artery until proven otherwise

Neurologic Clinics 2016 Aug;34(3):611-29. dd:10.1016/. 112016 04005
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CTA: R posterior
communicating a. aneursym

http://www .cedars-sinai.edu
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5 myths that even some
NOPs believe in CN III palsy

You can observe CN III palsy in diabetics
MRI is sufficient for CN III (You need an A to find that A)
MRI is better than CT (CT/CTA first to look for SAH/aneurysm)

If CT/CTA negative you are done: You need MRI/MRA first to
look for non-aneurysmal etiologies or do MRI second if CTA negatiive
Catheter angiography is no longer needed in post
MRI/MRA era: If MRI/MRA and CTA not of suffident
quality or insufficient confidence level to rule out
aneurysm

Neurologic Clinics 2016 Aug;34(3):611-29. dd:10.1016/. 112016 04005
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Figure 1. This graph shows OMIC's malpractice insurance claims by specialty,
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Acute painful anisocoria
after car accident

+

Life threatening
diagnosis?

Horner syndrome

= Wicked good pearl: In acute setting
just image sympathetic axis for Homer
syndrome

18
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As if death weren't
enough....

INSTANT DEATH
1 &, szoo FINE &,

And the MRI of head was
normal.....

a\WHY?

Summary

= List five potentially life threatening
diagnosis in neuro-op

= Define “rule of the pupil®

= Define best imaging study for the 5 dx

= Show key clinical or radiographic features
for the above 5 dx

19



Summary: Lee’s “A”s: The five
chances to save the life of your next
ll,e_uro-ophthalmology patient

. Arteritis (Giant cell) :

. Apoplexy (Pituitary)

. Abscess (Mucor)

. Aneurysm (pupil involved third nerve palsy)
. Arterial (carotid or vertebral) dissection

But really my teaching point is that using our
super power to detect & deflect the reaper is
our best defense against physician burnout

Bottom line: Its your job

+

There is only one thing to
+say to the god of death...

2/17/2025
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Not today, not on my watch
| .5

B

ONE PERSON

CAN MAKE A

DIFFERENCE,
AND EVERYONE

SHOULD TRY

-JOHN F. KENNEDY

Thanks for your time & attention

. Aqdrew G. Lee, MD

» Chair Ophthalmology, Houston Methodist Hospital, Professor of
Ophthalmology, Neurology, & Neurosurgery, Weill Cornell
Medical College; Adjunct Professor: Baylor College of Medidne,
U. Iowa & Clinical Professor, UTMB Galveston, UT MD Anderson
Cancer Center, U. Buffalo, SUNY
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Toxic & Nutritional
Optic Neuropathy

Amanca D, Hende ron MD.
Asscciate Professar o Ophthalmolcgy and Neurdogy
Frank B Wélsh EndowedPrdfe sor o Neuro-Opfthalmdogy

Chief, Division of Neuro-Ophehaimdogy
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Disclosures

Horizon Therapeutics/Amgen (Advisory Boards)
Catalyst Pharmaceutials (Advisory Board)

Argenx (Clinical Trial Sice)

g Vims Ere bastuse

Objectives

By the end of this talk, participants will be able to:

g Vim Ero bastuse

a. ldentify typical presentations of toxic and nutritional op tic neuropathies

b. Perform an appro priate work up for patientswith toxic and nutritional optic

neuropathies




Toxic Causes Nutritional Causes ﬁ

- Metunel Delicienc es of

« Ehyleneglycol Can

* lead - Folte

+ Organicsolvents ~ Thanine

+ Tobacco ~ Vitamin A (wuallya retinopathy)
—  Zinc

+ Ehanol

* Ethambutol

+ Amiodione

* Linezolid

+ Disufimm

+ Cyande

2/17/2025

gl Vi Eye oseues

78-year-old man presents with gradually progressive peripheral
visual loss for several months
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Exam HVF 24-2

VA OD2070 E
0S 20/400 S
No RAPD W 8

Colorplates
Right eye 4/10
Lefteye 4/10

Anterior segment unremarkable
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HVF 24-2

4 mos prior to presentation

=

At presentation

gl mer Eye atitute

cBCwnl

eGFRslightly reduced at 57 (LLN 59)
Vitamin B12 922 (normal range 211-946)
Fdae>199




Diagnosis?

Ethambutol toxicity
affecting the optic chiasm

2/17/2025

o
i
Ethambutol
« Bacteriostatic agent used to treat mycobacterial infections
+ Optic neuropathy is a well-known sid e effect of treat ment

+ Ethambutol preferentilly affects the papillomacular bundle, causin g central or cecocentral
scotomas, and has also been reportedto affect the optic chiasm, ausinga bitemporal

hemianopia

Ethambutol Toxicity

* Dose-related

No “safe” dese

. i reversit e with di inwation of

* Incidence
15% with doses of 235 mghglcay
5-6% with dow of 25mg/kg/chy
1% with dow of 15mg/kg/cay
* Mean ime of onsetis 7 morths after initiati on of therapy

Rarely occurs earlier than 1.5 months after initiation of therapy




Ethambutol Toxicity: Risk Factors

* Renal insufficiency

* Diabetes

* Hepatic disease

* High dose of ethambutol

* Older age

2/17/2025

Clinical course

* Ethambutol therapy stopped
* Ciprofloxacin 500mg bid substituted for ethambutol
* Vision improved to 20/40 OD and 20/100 OS

* Bitemporal hemianopia resolved gradually over ~4 months

W
17

I8-year-old woman from Kuwait presents with 8
months of progressively blurred vision

Previously treated in Kuwait with steroid and with IVIg withno
improvement.
Otherwise, PMH unremarkable

ROS: + paresthesis in lower extremities, +distal > proximal weakness
in extremities




Exam

Acuity 20/100 OD and OS

Sluggish pupillary reactions withno RAPD
Color plates 11/130D and OS
Temporal pallor of optic discs OU

Decreased vibration and proprioception, distal > proximal extremity weakness

(Neurology)

2/17/2025

HVF

s

Work up b

« Unremariable MRI

* Vitamin BI2, viaminA, vitamin D all low

* Unremarkable: Aq4-IgG, thiamine, antiGqlb MOG-IgG, sensor y-motor neuropathy 2b pand, SPEP
« LPinitially had Hgh proteinin Kuwait, but repeat at Hopkins was unremariable

+ Striational ab positive at low titer, otherwi se parareopls tic pand neg




Further history

+ Patient had beenvegan for 2 years

+ Family reported that she had been “eating very little” for thelastcouple of years, in an attempt to

lose weight

2/17/2025

Vitamin B12 deficiency

* May cause bikteral, slowly p rogressive optic neuropathy, with central/cecocentral scotomas

+ Optic neuropathy may precede an emia and other neurologic signs/symptoms in patients with

deficiency, though usually patients will have si ptoms of polyneuropath

+ Usually related to impaired absorption (though not always), in the setting of pern icious anemia

or ahistory of bariatric surgery

Clinical course

* Supplemertation was started, initial ly with BI 2 irj ections, then switthed © oral
+ She ldexcellert improvement in serum vitamin levd swith the s (pplemenation
* Aauity improved to 20/60 OD and 2040 OS5

* Some improvemert in mean deviation on the fid ds, but stil | wi th central scotomata




Summary

When evaluating bikateral, gradially progr essive optic neur omthy with central/cecocentrals cotomas, the 3

main differertial dagnostic cors iderations are toxic, nutritional, and hereditary optic neuropathies
Carefu review of patiert medicaiors may identify potentialy ofiending agents

Histori al characteristics may rais e suspidon for nutritional defidendes, and serum lab evaluation can
indude B 12, thiamine, RBC folate, vitamin A and zinc

When evaluating a bitemporal hemianopia, it is amost always a compressive lesion. When there isno

compressive | esion, think etfambuol.
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