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Disclosures

• Carl Zeiss Meditech - consultant
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What can cause optic disc 
swelling or optic disc 

edema?

The Disky Divas

…but who are the Disky Divas?
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Meet The Divas

Intracranial Hypertension Research Foundation
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Anatomy of  the Nerve
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Definitions

• Optic disc edema
• Optic neuritis
• Papilledema EDEMA à ATROPHY
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Papilledema – bilateral optic disc edema 
secondary to elevated intracranial pressure 

Intracranial Hypertension Research Foundation
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Important Information for finding the Divas

• Age of  Patient
• Side (Unilateral or Bilateral)
• History

• Symptoms (tingling of  extremeties, poor bladder 
control)

• Medical History (meds, htn, dm)
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Unilateral or Bilateral 

• Optic Neuritis
• Unilateral

• Papilledema
• Bilateral

• NAION
• Unilateral

Can all three of these be bilateral?
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Important Clinic information

• Visual Acuity
• Color testing
• Pupillary Testing
• Ophthalmoscopy 
• Ancillary Testing

• OCT
• Visual Field
• Neuroimaging
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OCT to determine disc edema
3/17/2014 University Eye Institute
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HVF

• Subjective measure of  central and peripheral 
vision

• Useful in diagnosis and follow up
• Papilledema = Big blind spot
• Optic Neuritis = Diffuse and paracentral
• NAION = inferior altitudinal and inferior nasal
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Neuroimaging
• Optic Neuritis

• FOCAL enhancement 
• Brain: Periventricular, Infratentorial, Juxtacortical

• Papilledema
• Empty sella
• Flattening of  the posterior aspect of  the globe
• Tortuous optic nerve
• Transverse venous sinus stenosis

• NAION
• What will MRI show?
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Meet The Divas
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Compressive

• Glioma
• Meningioma
• Pituitary Adenoma
• Papilledema

20
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Dr. Hayreh’s study

• Papilledema occurs when 
increased perioptic CSF 
pressure

• 1st – Elevation/Blurred Disc margins
• 2nd – Vascular Changes

Hayreh (1977a,b)

21

Pathophysiology – Mechanical Phenomenon

Hayreh (2016)

Venous Stasis and Fluid Leakage

Compression of Venules

Swelling of Retinal Nerve Fibers

Axoplasmic Flow Stasis

Increase in Cerebrospinal Fluid Pressure

22

Papilledema 
1 Blurring of  disc margins
2 ONH elevation 
3 Filling in of  optic disc cup 
4 Retinal & choroidal folds 
5 Edema of  RNFL
6 Venous congestion 
7 Hyperemia of  ONH 
8 Splinter hemorrhage 
9 CWS & Exudates

6

7

8

9

Modified from Carta (2012)
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• Retinal Venous Pulsation: The absence of  venous pulsation at the 
optic disc, as a sign of  early optic disc edema, has been very 
much stressed in textbooks. It has also been said that if  a venous 
pulsation cannot be elicited by gentle pressure on the eyeball, the 
diagnosis of  optic disc edema due to raised intracranial pressure is 
strongly suggested (Lynn, 1959; Walsh and Hoyt, 1969). In contrast, 
some authors did not consider absence of  venous pulsation on the optic 
disc a reliable criterion for the diagnosis of  increased intracranial 
pressure (Williamson-Noble, 1952; Huber, 1961; Ramsey, 1976). 

• In normal persons spontaneous retinal venous pulsation is seen in at 
least one eye in 90% of  the population (Lorentzen, 1970; Ramsey, 
1976). In my experimental study, some eyes with well- developed 
optic disc edema still showed definite venous pulsation on the 
optic disc, and its incidence did not seem to be in any way different 
from that in the normal eyes. Unfortunately, this sign has been very 
much abused in clinical practice. 

24
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The most difficult decision optometrists face 
(clinically) is differentiating between MILD 

papilledema and pseudopapiledema

25

MILD PEpseudo

26

Modified Frisen Scale

Fr I

Fr II

Fr III

Fr IV

27

Pseudopapilledema (PPE)

• Small, crowded discs

• Tilted/Oblique Insertion
• Drusen

Tarver – Carr et al (2006) and Karam and Hedges (2010)

28
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Optic Nerve Head Drusen
• Incidence: 3.4 – 24 per 1,000 
adults

• Calcific acellular bodies 
anterior to lamina cribrosa

• Alteration in axoplasmic flowè 
axonal degeneration è 
deposition of  calcium

• Other theories: vasculature & 
scleral canal

Auw - Haedrich (2006) and Lee (2013)

30

Optic Nerve Head Drusen

• Most often bilateral
• Small or Large
• Surface or Buried
• Begin in younger as buried drusen and move to 
surface as they age.

• Symptomatic
• TVOs or Visual Field defects

 

516 Surv Ophthalmol 47 (6) November–December 2002

 

AUW-HAEDRICH ET AL

 

not mentioned again until the 1940s by Reese

 

181

 

 and
Rucker.

 

192

 

II. Inheritance

 

Many articles have referred to the inheritance of
optic disk drusen.

 

21,120,122,125,215

 

 Lorentzen examined
909 relatives of patients with optic disk drusen and
found 28 affected relatives (3.1%). This is approxi-
mately 10 times the incidence in the population at
large. He came to the conclusion that optic disk
drusen are inherited in “an irregularly dominant
fashion.”

 

124

 

 Recently, an investigation on 7 unrelated
patients with optic disk drusen and their relatives
was carried out.
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 The authors found that only 1 of 27
relatives of these 7 probands had optic disk drusen
buried and detected by B-scan echography (3.7%),
30 of 53 eyes had anomalous vessels (defined as, tri-
furcation of the arterioles within or adjacent to the
optic disk or the presence of cilioretinal vessels)
(57%), and 26 eyes had no optic cup (49%). It was
concluded that the primary pathology of optic disk
drusen is most likely an inherited dysplasia of the op-
tic disk and its blood supply, which would predis-
pose to optic disk drusen formation. An alternative
explanation for the inheritance of optic disk drusen
can be the inheritance of the optic disk size which by
itself is a risk factor for the development of optic
disk drusen.

 

III. Natural Course

 

A. OPTIC DISK APPEARANCE, INCIDENCE,
AND BILATERALITY

 

Optic disks harboring drusen change their ap-
pearance with age. Young children with optic disk
drusen usually present with elevated optic disks due
to buried drusen (Fig. 1), which are located more
deeply in the papilla than are visible drusen.

 

16

 

 Few
authors have published photographs or descriptions
with clear evidence of the age-related increase in vis-
ibility and size of optic disk drusen over a period of 1
to 15 years,

 

32,92,97,120,141,154

 

 not always associated with a
deterioration in visual field loss.

 

38

 

 The mean age of
the 16 patients first seen with elevated optic disks
who later developed superficial, (still) discrete calci-
fications or drusen was 13.6 years (range 7.3 to 35.5
years).

 

92

 

 The youngest child in whom buried drusen
were detected by B-scan sonography was 4 years old,
and the child developed visible drusen 2 years
later.

 

164

 

 In contrast to adults, visible or superficial
drusen (Fig. 2) are very rare in children.

 

21,57,64

 

 In
children and adolescents under 15 years of age, Erk-
kila found superficial drusen in only 15 of 92 eyes
(16%) with optic disk drusen.

 

55

 

 He also described el-
evated optic disks with irregular borders in 4 out of
1,076 (0.4%) school children at the age of about 7

years, although only one of them showed the typical
structure reflecting light more brightly at indirect il-
lumination, and a nerve fiber bundle defect.
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 The
incidence of optic disk drusen in adults was de-
scribed by Lorentzen

 

125

 

 as being 3.4 per 1,000, thus
comparable with the incidence of 4 per 1,000 in chil-
dren.

 

54

 

 Nevertheless, histological studies of adult au-
topsy eyes have revealed a higher incidence of optic
disk drusen, namely 0.5% and 2.4%,

 

71,181

 

 with 60% of
the drusen located deep in the optic nerve tissue.

 

71

 

Perhaps those deeply located drusen would not have
been detected by fundoscopy but by B-scan sonogra-
phy. Because B-scan sonography was introduced as a
diagnostic device for optic disk drusen in 1977,

 

69

 

 the
two early epidemiological studies mentioned above
were based on fundoscopy, which might explain the

Fig. 1. Left optic disk of a 13-year-old girl harboring bur-
ied drusen with reduced diameter of the retinal arteries
and diminished visibility of the retinal nerve fiber layer. In
addition, exposed drusen are visible at 11 o’clock.

Fig. 2. The optic disks of adult patients with drusen char-
acteristically show a “lumpy bumpy border” and bright ir-
regular deposits.

Auw - Haedrich (2006)

31

Optic disc drusen gets mistaken for:

• Papilledema
• Glaucoma. Why?
• Any treatment?

OPTIC DISK DRUSEN 521

able as a routine diagnostic device, the details of flu-
orescence angiography in differentiating optic disk
drusen from papilledema were of greater impor-
tance. As differentiating on the basis of excess disk
vascularity195 and excessive disk fluorescence is not
easy, especially in cases with optic disk drusen and
additional optic disk edema due to vascular insuffi-
ciency,105 Cartlidge et al emphasized details such as
early leakage as minute spots on the disk surface in
true papilledema that coalesce later, whereas early
leakage in optic disk drusen is diffuse without any
“spotty leakages.”30 Erkkila57 found delayed filling in
the peripapillary area of the choriocapillaris in eyes
with optic disk drusen, which he thought supported

the hypothesis of an altered embryonic development
of both central retinal and posterior ciliary vessels.

E. OPTICAL COHERENCE TOMOGRAPHY (OCT)

OCT is a new technique allowing for the early de-
tection of nerve fiber layer thinning. The advantage
of OCT as compared to red-free photography is that
it can quantify the degree of nerve fiber loss with sat-
isfying reproducibility.208 The capability of OCT to
measure nerve fibers in a series of eyes with optic
disk drusen189 appears to be more accurate as com-
pared to that of the red-free photography.156 Optic
disk drusen are often associated with nerve fiber
loss. This has been shown ophthalmoscopically us-
ing red-free light156 as well as histologically44,70,90,104,120

with the most severe nerve fiber loss occurring adja-
cent to drusen. As expected the nasal peripapillary
retinal nerve fiber layer (RNFL), where drusen are

Fig. 4. Top: Drusen were obvious in the left optic disk of
a 28-year old man, having caused visual field defects.
(Courtesy of Dr. Anke Unsoeld.) Bottom: The preinjec-
tion photograph of the same optic disk showed distinct
autofluorescence.

Fig. 5. Drusen show faint, more diffusely hyperfluorescence
in the early venous phase (Top) and a well-defined hyper-
fluorescence in the late venous phase of an angiogram
(Bottom). Same case as in Fig. 4.

32
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Differentiate PE from PPE

History - Symptoms

Fundus Examination

Diagnostic Testing

36
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Copyright 2014 American Medical Association. All rights reserved.

son correlation = 0.28, P = .08). There was also no statisti-
cally significant relationship between CSF pressure and PMD
(CSF pressure = −5.82 × PMD + 323.0; r2 = 0.006; P = .34).

Sixty-four percent of patients had a risk score of 2 or 3 on
the Berlin Questionnaire, putting them at high risk for sleep
apnea.15

At baseline, the mean (SD) total score on the National Eye
Institute VFQ-25 was 82.4 (15.1) (range, 20.2-100), with higher
scores representing better vision-related quality of life. Our co-
hort’s 10-item supplement scores had an average (SD) of 75.4
(14.5) (median, 77; range, 26-100). The average (SD) Short
Form–36 physical health summary score was 45.8 (9.0) (range,

Figure 1. Symptoms
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A, Graph shows initial symptoms
reported at study entry. Other initial
symptoms were floaters, dizziness,
and nonpulse synchronous tinnitus.
B, Graph shows the frequency of all
symptoms reported at study entry.

Figure 2. Histogram of Mean Deviation Values of Idiopathic Intracranial Hypertension Treatment Trial Patients
at Baseline
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Research Original Investigation Baseline Clinical Profiles in the IIHTT

696 JAMA Neurology June 2014 Volume 71, Number 6 jamaneurology.com

Copyright 2014 American Medical Association. All rights reserved.

Downloaded From: http://archneur.jamanetwork.com/ by a University of Houston - University Libraries User  on 07/07/2015

Modified from Wall IIHTT (2014) and Giuseffi (1991)   

Symptoms in PE and PPE

★ ★
★ ★
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Fundus Examination

38

Diagnostic Testing

• Orbital Ultrasound
• A scan Optic Nerve Sheath Diameter (ONSD)
• A scan 30° test
• B scan Detection of  Drusen

• Optical Coherence Tomography (OCT)
• Quantitative measurements
• Qualitative measurements

39

OCT

• Quantitative
• Retinal Nerve Fiber Layer Thickness (RNFLT)
• Peripapillary Elevation
• Total Retinal Thickness

• Qualitative
• Angulation of  Bruch’s membrane
• Internal contour irregularities
• Presence of  hyper/hypo reflective mass

40
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method. Statistical analysis was performed using SPSS soft-
ware version 18.0 (SPSS Inc, Chicago, Illinois, USA).

RESULTS

! GENERAL CHARACTERISTICS AND CLASSIFICATION OF
OPTIC NERVE HEAD DRUSEN: Optic nerve head drusen
were identified in 99 eyes from 61 patients and were not
found in the other 23 eyes. Among this group, 44 patients
(72%) were women and 38 patients (62%) had bilateral
optic nerve head drusen. Optic nerve head drusen were
visible in 4 eyes from 3 patients by funduscopic examina-
tion (Figure 2), whereas buried optic nerve head drusen
were detected in 95 eyes from 58 patients with SD OCT
(Figure 1; Table 1). Ninety-five eyes with buried optic
nerve head drusen were classified further by vertical height
of the drusen as measured using SDOCT. Optic nerve head
drusen were small (< 300 mm) in 30 eyes, medium in 57
eyes (300 to 500 mm), and large in 8 eyes (>_ 500 mm;
Figure 3). In patients with bilateral optic nerve head drusen
(n ¼ 38), drusen nature (buried or visible) was in perfect
agreement (k, 1.000; P < .001) between right and left
eyes. Drusen size (small, medium, or large) was not similar
between both eyes (k ¼ .232; P ¼ .082). Optic nerve head
drusen height differed between the 2 eyes (right eye, 3746
90 mm; left eye, 343 6 84 mm; P ¼ .017, paired t test), but
was correlated closely (r ¼ 0.657; P < .001, Pearson

TABLE 1. Clinical Features of Patients with Buried and
Visible Optic Nerve Head Drusen

Buried Drusen

(n ¼ 58)a
Visible Drusen

(n ¼ 3)a P Valueb

Age 13.5 6 7.1 53.3 6 7.1 <.001

Male-to-female ratio 16:42 1:2

BCVA (logMAR) #0.06 6 0.22 #0.06 6 0.10 .838

Refraction (D) #3.30 6 2.60 #3.92 6 4.69 .693

Disc size R (mm) 1287 6 185 1643 6 265 .016

Disc size C (mm) 1525 6 190 1950 6 428 .053

RNFL thickness (mm)

Average 119 6 23 95 6 31 .155

Superotemporal 152 6 42 112 6 48 .187

Temporal 110 6 25 102 6 34 .765

Inferotemporal 182 6 39 144 6 50 .250

Inferonasal 111 6 33 93 6 33 .341

Nasal 54 6 22 53 6 16 .841

Superonasal 108 6 53 65 6 21 .069

BCVA ¼ best-corrected visual acuity; D ¼ diopter; disc size

C¼ disc diameter at choroidal plane; disc size R¼ disc diameter

at retinal surface plane; logMAR¼ logarithm of the minimal angle

of resolution; RNFL ¼ retinal nerve fiber layer.
aOnly 1 eye (right eye) was selected for statistical analysis in

patients with bilateral optic nerve head drusen.
bCalculated using the Mann–Whitney U test.

FIGURE 2. Configuration of visible optic nerve head drusen on
spectral-domain optical coherence tomography (SD OCT; right
eye). (Top) Fundus photograph. (Second row, Third row,
Bottom) Horizontal sections of SD OCT (Second row, top
line; Third row, middle line; Bottom, bottom line). Optic nerve
head drusen are visible from (Top) the fundus photograph
(arrowheads) and (Second row, Third row, Bottom) SD OCT.
The SD OCT images reveal a hyperreflective subretinal mass
with multiple hyporeflective spaces or cysts with calcified hyper-
reflective walls. Some small cysts or daughter optic nerve head
drusen are observed surrounding the optic nerve head drusen
(Top, Second row, Bottom, arrowheads). Multiple intraretinal
cysts can be seen in (Third row) the nasal retina (arrow).
(Bottom) Deeply located optic nerve head drusen containing
fluid can be visualized on SD OCT (arrow), but not on fundus
photography.

VOL. 155, NO. 6 1141MORPHOLOGIC CHARACTERISTICS OF OPTIC NERVE HEAD DRUSEN

41

Kupersmith 2011)

42

43
Figure 2. Papilledema. (A)Right and (B) left eyes demonstrating a smooth elevation of the optic discwithout underlying hyperreflective bodies causing elevation.

Figure 1. Buried optic nerve head drusen. (A) Right and (B) left eyes demonstrating a focal, round, hyperreflective mass causing nasal optic disc elevation
with an irregular contour (arrows). Thin arrow indicates raster scan through optic nerve.

Kulkarni et al ! OCT in Papilledema and Buried ONHD

961

Drusen or Papilledema?

44
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Orbital Ultrasound
1) A scan for ONSD

47

Orbital Ultrasound
1) A scan for ONSD

ONSD measured 30° temporally
If     perioptic CSF,    ONSD

2) A scan for 30° test

48
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Temporal Gaze:      ONSD 

ICP      perioptic CSF

Primary Gaze

49

Primary gaze: ONSD = 5.85 mm

30o gaze: ONSD = 3.76 mm

50

51

Orbital Ultrasound
1) A scan for ONSD
2) A scan for 30° test
3) B scan for Drusen

52
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Papilledema

Tumor

Pseudotumor 
(Idiopathic 
Intracranial 

Hypertension)

Others (atypical)

What’s papilledema most 
commonly caused by?

53

OPTOMETRISTS WILL 
BE RELIED UPON TO 
MANAGE IIH. WHY?

-WE CAN ORDER MRI AND LP!

54

55

Idiopathic Intracranial Hypertension aka 
Pseudotumor Cerebri
• 20 – 40 year old
• Obese female
• What’s their VA (initially)?
• CN VI palsy

56
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Papilledema Work Up

MRI Brain Mass Subarachnoid 
hemorrhage

MRV Venous 
Thrombosis

Venous 
Stenosis

LP Meningitis
Idiopathic 

Intracranial 
Hypertension

★

57

What are the “others”?

58

18 HF – obese – (-) HA, TVO, tinnitus, diplopia

MEDS: none    MH: unremarkable       BP: WNL

Case 1

59 60
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What’s next?

61

MRI of brain and orbits with and 
without contrast and MRV
H47. 11

62

Lumbar puncture opening pressure 
and CSF analysis
ICD 10  H47. 11

63 64
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LP OP  = 38 cm H20
Normal analysis

May need CTV to confirm
MRV

65

Treatment

• Therapeutic LP
• Oral

• Diamox
• + low Na diet

• Topomax

• Surgical 
• ONH fenestrations?
• LP or VP shunts

66

Case 1: Management 

• Co-management: Call/Letter to Neurologist
• See back 3-4 weeks after LP OP
• Will see back q3 weeks until compliant/stable

• then q3mo
• then q6mo

67

Not published: 16/18 patients with IIH lost to follow up

68
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Did you know?

• Some patients with Idiopathic Intracranial 
Hypertension can NOT have any optic disk 
swelling

69

Case 2: 12 WF – new onset diplopia

PMH: Crohn’s
MEDS: 

• Imuran
• Iron
• Lialda
• Remicade
• Vitamin D3

h/o oral steroids for 8 
months last year.

(+) osteopenia

Has gained 50lbs over 
the past 8 months.

70

6th nerve palsy – then we dilate

Case 2

71 72
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73

What’s the MRI likely going to say?

LP OP = 42 cm H20

74

THERE ARE OTHER 
THINGS THAT CAN CAUSE 
ELEVATED ICP!

75

How do you treat papilledema 2’ steroid 
withdrawl?
• Restart steroids
• BUT she has osteopenia***
• So we started Diamox…

• Also, how do you tell a kid to start low sodium diet?

• And that didn’t happen
• Started on topomax ... 
18 months later….

76
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18 months later

77 78

26 AAF – thin - (+) HA, (+) TVO

Case 3

79 80
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Case 3: 26 AAF & THIN – (+) HA & TVO

• Bilateral Disc Edema OU
• What do we order?
• MRI/MRV – normal

Do we really have to do lumbar puncture?

Come back to this later?

81

Meet The Divas

Ocular Hypotony
Compressive ààààààààPapilledema
Hereditary
Inflammatory
Infiltrative
Infectious/Infiltrative
Ischemic
Trauma
Toxicity

82

26yo WF – sudden vision loss OD

• 5 days prior
• Pain on eye movements
• Medical history unremarkable
• VA OD CF OS 20/20
(+) APD OD

Case 4

83

You look in…..

Everything is normal….

84
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85 86

What tests do we order?

87

So now what….

• 1) Do you have to order the MRI?
• 2) Do we have to do any treatment?
• 3) Do we have to send to the ER?

88
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Assessment and Plan

• Optic Disc Edema OD (likely optic neuritis)
• Order MRI of  the brain and orbits with and 
without contrast with FLAIR sequencing

89

MRI

• Brain: White matter lesions involving the 
periventricular white matter

• Orbits: Abnormal focal enhancement of  the right 
optic nerve

90
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Meet The Divas

Ocular Hypotony
Compressive ààààààààPapilledema
Hereditary
InflammatoryààààààààMS/NMO
Infiltrative
Infectious/Infiltrative
Ischemic
Trauma
Toxicity
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Optic Neuritis

• Inflammation of  the optic nerve
• Anterior OR Retrobulbar
• Typical v Atypical
• Atypical

• Hemes
• Hard exudates
• Vit cells

• VA not improving over 30 days or NLP

93

Typical optic neuritis

• Caucasian female
• 20-45 years of  age
• No signs of  inflammation in the eye
• 5 per 100,000 individuals
• Women 2x more likely to be affected

94

Symptoms
• Unilateral, painful vision loss
• Pain on eye movements
• Altered colored vision
• Uthoff ’s phenomenon

• Hot tub test
• Lhermitte’s sign

In these patients we are worried about the relation 
between ON and ?

95 96
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Do we have to do the MRI?

97

Background
• Multiple Sclerosis (MS) is a chronic demyelinating disease of the central 
nervous system.  

• Optic neuritis (ON), an acute demyelination of the optic nerve, occurs in more 
than 50% of MS patients.1 Subsequent retrograde degeneration leads to retinal 
ganglion cell (RGC) axonal and neuronal loss.

• Optical Coherence Tomography (OCT) provides a non-invasive clinical 
assessment of RGC axonal and neuronal integrity through measurements of the 
retinal nerve fiber layer (RNFL) thickness and the ganglion cell/inner plexiform 
layer (GCIP) thickness, respectively.  

• Recent studies suggested that GCIP might be more useful than RNFL in 
detecting and monitoring neurodegeneration in MS because GCIP, unlike RNFL, 
was not affected by swelling during acute stage of ON.2,3 

• GCIP could potentially be used as an outcome 
measure for neuroprotective clinical trials in MS. 
4  

98

Figure 2. Average thickness (±SE) values for (A) GCIP and  (B) RNFL for the three groups. 
RNFL and GCIP thickness were thinner in ON < 6 mo and ON > 6 mo than No-ON. 
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Figure 4. Percentage of sector abnormalities for (A) GCIP and  (B) RNFL for each of the three groups. 
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Table 2. GCIP and RNFL abnormality in 1st time acute ON (ON < 6 mo) eyes

Time from onset of ON N
Number of eyes with 
abnormal GCIP

Number of eyes with 
abnormal RNFL 

Less than 1 month 4 0 0

Between 1 and 3.5 months 3 0 0

Between 3.5 and 6 months 5 5 1

Among the 5 eyes measured between 3.5 to 6 months 
after the 1st acute ON, all showed abnormal GCIP 
while only one showed abnormal RNFL. 

101

Figure 5.  An example of GCIP showing abnormalities earlier than RNFL 
in a patient with a history of ON in the right eye 5 months prior to the 
exam. 

THESE TWO EXAMPLES ARE THE BEST WE HAVE…

102

Figure 5.  An example of GCIP showing abnormalities earlier than RNFL 
in a patient with a history of ON in the right eye 5 months prior to the 
exam. 

103

Conclusions

• GCIP showed more abnormalities than 
RNFL in all 3 groups of MS eyes possibly 
due to GCIP being less affected by axonal 
swelling than RNFL. 

• In 1st time acute ON eyes, GCIP revealed 
abnormalities earlier than RNFL.

104
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CHANGES IN THE RETINA START MUCH EARLIER THAN 
THE CLINICAL DIAGNOSIS OF MS

105

“Detecting functional changes related to 
axon and myelin of  optic nerve in MS, 
and potentially can be used as an 
outcome measurement for novel 
neuroprotective and remyelination 
strategies”

106

Optic Neuritis Treatment Trial… what we 
thought

• Visual recovery was quicker with group treated 
with high-dose IV steroids
• Notice only vision recovery not long term vision, 

which is why some docs don’t treat ON with anything

• Oral steroid group had higher incidence of  
recurrence than IV group or placebo group
• Which is why some doctors will NEVER use oral 

steroids in ON

107

21 Questions:

• Does the vision get better? 
• Do steroids hasten visual recovery? 
• Does it make the long-term vision better?
• If  we know they have optic neuritis, why do we 
do MRI scans?

• Do we ever use oral steroids solo?
• Do we need to use IV steroids to reduce risk of  
MS?

108
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This study finds that bioequivalent doses of 
oral corticosteroids may be used as an 
alternative to IV corticosteroids to treat acute 
optic neuritis.

110

Why do we do MRI?

• Normal scan
• 16% incidence of  MS in 5 years
• 22% incidence of  MS in 10 years
• 25% incidence of  MS in 15 years

• Abnormal scan
• 51% incidence of  MS in 5 years (3 or > lesions)
• 56% incidence of  MS in 10 years (any lesions)
• 72% incidence of  MS in 15 years (any lesions)

111

Blood Work for Atypical Optic Disc Edemas
Bobby’s Helpful Hints Blood work
Sarcoid ACE and CXR
Syphillis RPR, FTA-ABS
TB CXR, TB gold
Bartonella Bartonella IgG and IgM
Toxoplasmosis Toxoplasmosis IgG and IgM
Lupus ANA & dsDNA
Neuromyelitis Optica AQP4 NMO IgG antibody test
GCA ESR, CRP
Lyme Lyme Disease Ab with Reflex to Blot
HIV HIV ½ Antigen and Antibodies, Fourth 

Generation, with Reflexes

112
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54yo WM – Vision loss OS

• Pain on eye movements OS
• Happened day after dental surgery
• 20/20 OU
• APD OS
• If  someone complains of  vision loss but is 
20/20, they are really trying to tell you they 
have….

Case 5

113 114

Blood pressure normal

115 116



9/7/25

30

Ddx:

• Optic Neuritis
• Infection causing orbital infiltration attacking the 
optic nerve

• Perioperative ischemic optic neuropathy

How do we figure out what this is?

MRI

117 118

MRI

• Focal enhancement of  the optic nerve and 
periventricular white matter lesions

Optic Neuritis can be 20/20

119 120
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Next Case: Know what’s normal

• 26 HF sudden painful vision loss OS x 4 weeks
• OD HM OS 20/25
• Atrophy OD and Disc edema OS

Case 6

121

Meet The Divas

Ocular Hypotony
Compressive  à Foster Kennedy Syndrome
Hereditary
Inflammatory à NMO
Infiltrative
Infectious à Bartonella and Syphillis
Ischemic
Trauma
Toxic

122

NMO

• NMO is demyelinating disease that attacks the 
OPTIC NERVE and SPINAL CORD

• Aquaporin 4 channels
• POOR prognosis
• Relapses
• **Now have a serum test**
• Quest: NMO IgG autoantibody test (90382)

123

50yo white female – sudden vision loss

• “optic disc edema eval”
• No pain on eye movements
• (+) HTN – Lisinopril
• VA 20/20 OS CF @ 1m
• APD OS

Case 7

124
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Meet The Divas: Unilateral 50 WF

Ocular Hypotony
Compressive
Hereditary
Inflammatory à MS/NMO [NO PAIN]
Infiltrative
Infectious à Syphillis/Bartonella/Toxo [MAYBE HERE?]
Ischemic à NAION [well controlled HTN?]
Trauma
Toxic

126

NAION?

• (+) HTN
• Order MRI of  brain and orbits with and without 
contrast with flair sequencing

• Order blood work
• The last question we asked……..

127

Do you have any CATS

128



9/7/25

33

Visit 2 – 2 wks later

• VA OD 20/25 OS 20/150
• Blood work ordered (+) B. Henselae
• Start Doxy 100mg BID x 28 days

DOES THE VISION COME BACK?

129 130

Visit 3 – 5 weeks later

• VA OD 20/25 OS 20/150
NOT HAPPY VISION ISN’T IMPROVING
WANTS SECOND OPINION

131 132
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When patients ask for a second opinon

ENCOURAGE
AND

DOCUMENT

133

Second opinion:
• Order MRI of  brain and orbits with and without contrast 

to rule out optic nerve enhancement or compressive ICM. 

• “My concern is that despite her risk factor for NAION of  
HTN and age, she does not have a small C/D ratio in 
the left eye.  In addition, patients with neuroretinitis usually 
have spontaneous improvement of  vision over time 
which this patient did not have.  I will have the patient 
follow up earlier if  the MRI findings are abnormal. The 
different diagnosis in this patient with optic neuropathy 
consists of  NAION, infectious/inflammatory, 
demyelinating disease, compressive lesion, glaucoma, etc. “

134

12yo female – sudden vison loss x 2wks

• h/o fever 4 weeks ago & weakness
• (-) headaches, No eye pain
• VA OD 20/20 OS 20/200

Case 8

135 136
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Visit 2 – 2 weeks later

• Week 2: VA OD 20/20 OS 20/100
• Week 6: VA OD 20/20 OS 20/80
• 4mo later: VA OD 20/20 OS 20/30

139 140
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Treatment - Bartonella

• Doxy
• Bactrim
• Z pack

142

Bartonella

• Gram negative rod B. Henselae
• FLU LIKE symptoms prior to optic neuropathy
• Usually self-limiting with good visual prognosis
• Cat scratch optic neuropathy v neuroretinitis

• Don’t always need macular star

• Usually asymmetric and bilateral

143 144
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14yo  HF - blurred VA centrally x 1 week

• OD 20/20 OS 20/70
• (+) APD OS
• Dull pain, not any worse
with eye movements

Case 9

145 146

One where blood work comes first. 
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Meet The Divas

Ocular Hypotony
Compressive ààààààààPapilledema
Hereditary
InflammatoryààààààààMS/NMO
Infiltrative
Infectious/InfiltrativeàààààSyphillis/Bartonella/Toxo
Ischemic
Trauma
Toxicity

KIDS

150

50yo male

• Missing top area of  VA in OD x 3 days
• (-) HTN, (-) diabetes (-) hypercholesterolemia
• (-) ED drugs
• (-) balance issues
• (-) numbness and tingling
• BP 134/88 pulse 106

Case 10
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A: Unilateral optic disc edema OD

• NAION v Optic Neuritis
• MRI and blood work
• Likely start IV steroids

MRI showed enhancement (NOT focal)

154

ONH swelling got better but VA didn’t over 28 days….

So we know we aren’t dealing with demyelinating optic neuritis

Order Blood Work!

155

OPTIC NEURITIS 2’ SYPHILLIS

156
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Meet The Divas

Ocular Hypotony
Compressive ààààààààPapilledema
Hereditary
InflammatoryààààààààMS/NMO
Infiltrative
Infectious/InfiltrativeàààààSyphillis/Bartonella/Toxo
Ischemic
Trauma
Toxicity

161

Back to this case: 26 BF THIN– (+) HA & 
TVO
• Bilateral Disc Edema OU
• MRI/MRV – normal

Do we really have to do lumbar puncture?

162

Called the patient to check on her

• “I reserve the right to not tell you what is 
happening:

163

CSF anaylsis

• Elevated protein level
• (+) RPR = neurosyphillis

Syphillis

Optic 
Neuritis

Papilledema

Ischemic 
optic 

neuropathy

164
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52yo male – (+) “decently” controlled HTN

• VA OD 20/20 OS 20/20
• Film over left side of  vision
• Optometrists said it’s probably optic neuritis and 
I may have MS

Case 11

165 166

NAION Treatment?

• Do we need to order MRI?

167

NAION

• Most common disc edema >50
• Avg age 61-65
• Segmental swelling
• Tx: Optic nerve sheat decompression Aspirin, 
hyperbaric chambers, vasodilators, and steroids? 
have proved to ineffective.

• Avg VA 20/20 to NLP, 25-50% improve by 3 lines
• VF defect present at 6mo likely present

168



9/7/25

43

Risk Factors

• HTN
• DM
• Sleep apnea
• Nightime dosing of  blood pressure medications?
• ED meds?

169

New treatment for NAION?

• Caspase 2
• Inhibits mRNA of  caspase 2 gene
• Caspase 2 involved in death of  ganlgion cells
• Apoptosis via caspase 2 thought to be main cause 
of  death following ischemic during NAION

• Ongoing clinical trial

170

NAION

So if  I have NAION can I manage this?
Yes….. BUT! Make sure you know what you are 
doing. 
You can miss Bartonella.
Don’t miss GCA.
Don’t miss neurosyphillis.

171 172
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Meet The Divas

Intracranial Hypertension Research Foundation

Ocular Hypotony
Compressive ààààààààPapilledema
Hereditary
InflammatoryààààààààMS/NMO
Infiltrative
Infectious/InfiltrativeàààààSyphillis/Bartonella
IschemicààààààààààNAION
Trauma
Toxicity
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AION (GCA)
• Avg age of  onset = 70 years old
• Medium to large sized vessels
• Chalky white nerve
• Most common symptoms

• Anorexia
• Neck pain
• Jaw claudication

• ESR and CRP
• Will my vision return?

174

75WM – painful sudden vision loss OS 

Case 12
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1/5 GCA patients at risk for blindness don’t have 
any systemic symptoms

Don’t be afraid to order blood work

178

179 180
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“Every GCA patient that we saw 
didn’t survive”

182

Meet The Divas

Ocular Hypotony
Compressive ààààààààPapilledema
Hereditary
InflammatoryààààààààMS/NMO
Infiltrative
Infectious/InfiltrativeàààààSyphillis/Bartonella
IschemicààààààààààNAION
Trauma
ToxicityààààààààààEthambutol
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Ethambutol

• THE ONE DRUG YOU CAN’T MISS

184
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¿Questions?
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