Primer of Work Up for Transient Visual Loss: Important to understand the mechanism!

Prepared by Randy H Kardon, MD, PhD, University of lowa, lowa City, lowa USA

Definition of transient visual loss: for the purpose of this primer and our discussions,
transient visual loss can mean one or more episodes of visual loss of any duration,
monocular or binocular.

Mechanisms of Transient Visual Loss - Monocular

1.

Decrease in ocular perfusion pressure

a. Fixed arterial stenosis with drop in blood pressure

b. Vascularocclusive disease (giantcell arteritis), greater on one side
compared to the other side, withdrop in blood pressure

c. Severe transient hypotension (orthostatic or heart dysrhythmia) in the setting
of greater vascular resistance on one side, compared to the other side or in
an eye with asymmetric papilledema.

d. Central retinal vein occlusion with cilioretinal artery (which has a lower
perfusion pressure than central retinal artery) caused by a drop in perfusion
pressure in the setting of high retinal venous pressure. This causes a drop
in blood flow to the cilioretinal artery with resulting transient visual field loss
in the area supplied by the cilioretinal artery.

e. Vasospasm of central retinal artery

f.  Venous stasis retinopathy with cilioretinal artery hypoperfusion and drops in BP

g. Acuteriseinintraocular pressure (angle closure, pigmentary dispersion,
immediately following intravitrealinjection)

Embolic (cholesterol, platelet emboli, calcific), rarely fat emboli or talc particles
Compressive —gaze evoked TVL from optic nerve meningioma or orbital mass, or
orbital air

Uthoff’'s phenomenon (e.g. after demyelination)

Optic nerve drusen (mechanism not completely understood, but presumed to be
vascular).

Hyphema — uveitis-glaucoma-hyphema (UGH) syndrome (can be long duration —
hours to a day)

Vitreous hemorrhage (longer duration; usually weeks)

Optical: dry eye, but this is more of blurring or monocular diplopia symptom and
not a true absence of loss of visions

Photostress — after looking at a bright object and then looking away, but usually
bilateral, unless only one eye is exposed to bright light

Mechanisms of Transient Visual Loss — Binocular; orthostatic or heart dysrhythmia (negative,

darkening of vision) vs. occipital activation from migraine or seizure (positive visual
phenomena)

1.

Decrease in ocular perfusion pressure — transient hypotension; usually the
peripheral field starts to close in towards the center and then the central visual
field may go out. Peripheral retinal arterioles have a lower ocular perfusion
pressure, so that area of the retinal is the first to start to black out as ocular
perfusion pressure drops.

Decreaseinvisual cortex occipital pole perfusion pressure —transienthypotension; in
most people, the occipital pole corresponding to the central visual field, lies in a
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watershed zone, so that a drop in perfusion pressure (e.g. low blood pressure) will
cause the central visual field to black out first, before the peripheral visual field.

3. Migraine — usually white out of vision or positive visual phenomena (geometric shapes
are common or “heat-wave” phenomenon), often homonymous butthe patient thinks
itisone eye (e.g. a patient complaining of right eye transient vision loss may really
be right homonymous phenomena)

4. Occipitalseizure—usually positive visualphenomena and often colors, butmay be
negative visual loss (dark) ifpost-ictal

5. Macular degeneration or edema in the macula (e.g. central serous retinopathy or
diabetic macular edema) - looking at a bright light and then seeing an afterimage
— may be due to photoreceptor dysfunction. Dark spot in the center of vision may
also be noticed on awakening in patients with macular disease due to increase in
metabolic demand of photoreceptors in darkness; the membrane dark current is
maintained by Na+/K+ pump which is ATP energy dependent.

History: It follows from the understanding of the mechanism of transient visual loss

Bilateral vs Unilateral
Bilateral —retina vs. occipital cortex; is center of visual field going out first (occipital
dropin perfusion pressure) oris peripheral visual field going outfirst (retinaldropin
perfusion pressure)? The retina macula arterioles have the highest perfusion pressure,
sodropsinbloodpressure affectthe peripheralretinafirst. The occipital pole invisual
cortexoftenliesinawatershed zone of perfusion between the distal branches ofthe
posterior cerebral artery and the middle cerebral artery, so that drops in blood pressure
often affect the occipital pole first (corresponding the central visual field).

Unilateral —which part of the visual field went out — peripheral, first, then central
(implies drop in ocular perfusion pressure), altitudinal (implies embolic), area of vision
spared (centralduetocilioretinal artery)orcentralfield only—maybe involvement of
cilioretinal artery.

Duration (seconds, minutes, hours, day)



Transient visual obscurations (seconds) — often occurs in the context of a swollen optic nerve due
to severe papilledema with superimposed postural drops in blood pressure

Amaurosis (minutes) — usually due to emboli

Hours: Uveitis Glaucoma Hyphema Syndrome (UGH syndrome) from haptic of
intraocular lens rubbing against back of iris after cataract surgery, occipital lobe epilepsy
(post-ictal temporary blindness after the seizure)

Characteristics of the episode
Darkeningofvision (negative phenomena)?—-usuallyischemic
White out of vision (positive phenomena)? — usually migraine
“Positive” complex visual phenomena—sparkles, colors, geometric shapes (migraine like
aura)

What was the person doing at the time?
Valsalva from coughing or laughing or straining — may be paradoxical embolism through
patent foramen ovale and Valsalva may accentuate right to left shunt of venous thrombi
(e.g. from extremity). Sometimes an intense coughing episode may dislodge an intimal
plaque or cause a dysrhythmia.

change in posture — orthostatic drop in blood pressure
sitting atrest—suspecteitherembolism ordropin blood pressure due to dysrhythmia

rubbing their eye — may cause transient spike of intraocular pressure with resulting
decrease in ocular perfusion pressure and decrease in blood flow

transient visual loss precipitated by eye movementin extreme gaze — suspicious for
compressive opticneuropathyintheorbit(e.g. opticnerve sheathmeningioma)

transient visual loss with increase in body temperature (environmental, exercise, hot
shower)—suspectdemyelination with Uthoff's phenomena fromdelayed nerve
conduction caused by increases in core body temperature

lookingatabrightlightandthen seeingan afterimage—maybe duetophotoreceptor
dysfunction. Dark spotin the centerof vision may also be noticed on awakening in
patients with macular disease due to increase in metabolic demand of photoreceptors
in darkness; the membrane dark currentis maintained by Na+/K+ pump whichis ATP
energy dependent.

post-prandial, after eating (“steal phenomena” in the setting of flow significant stenosis)

occurring with exposure to bright daylight —increase in metabolic demand that cannot
be metby increases in blood flow due to flow significant arterial stenosis



palpitations, irregular heartbeat — transient drops in blood pressure with reduced ocular
perfusion pressure, decrease in blood flow; if there is a superimposed arterial stenosis,
then the transient visual loss may be unilateral

darkness —angle closure from mydriasis and pupil block with raised |IOP

What is the pattern of the vision loss?

Peripheralfield goesoutfirst—considerretinal hypoperfusion episode duetotransient
hypotension (peripheral retinal arterioles have a lower perfusion pressure compared to
macular arterioles)

Central field goes out first — consider occipital pole of visual cortex (lying within a
watershed zone) responding to transient hypoperfusion in the setting of a drop in blood
pressure.

Regional visual field change such as altitudinal loss — common with embolic cause

Were there any other symptoms at the time?

Exam

Light headedness — think about transient hypotension
Unilateral weakness or numbness (TIA) — consider embolic cause
Globalamnesiaorcognitive dysfunction ormotoractivation-considerseizure activity

Anterior segment—signs of causes of acute rises in IOP (pigmentary dispersion, narrow
angles) or signs of hyphema or microhyphema, iris transillumination defects, IOL haptic
rubbing on posterior iris surface.

Posterior segment — signs of emboli (platelet, calcific, cholesterol), venous stasis
retinopathywithcilioretinalartery. Digital pressure onglobe duringexamtodetermine
if small increases in IOP can collapse the central retinal artery or cilioretinal
artery due to low ocular perfusion pressure (e.g. carotid stenosis); sometimes this
will reproduce the transient darkening of vision. Disc edema associated with raised
intracranial pressure may give rise to transient visual obscurations with drops in blood
pressure brought on by postural changes or Valsalvamaneuver.

Neck bruits

Pulse — any irregularities due to dysrhythmia?

Laboratory testing

Vascular imaging — Duplex ultrasound of carotid and vertebral arteries (is there a
significant stenosis orthe presence of intimal plaques? But this only samples the cervical
portion of the carotid —need MRA or CTA or angiogram to evaluate more distal vascular
pathology.



Cardiacechography —is there an embolic source (valves) or patentforamen ovale
(bubble study)?

Holter monitor to discover transient dysrhythmia +/- 24 hour ambulatory
blood pressure monitoring to uncover transient episodes of hypotension.

Fluorescein angiography —is there a delay in choroidal filling (giant cell arteritis)? Is
there aprolonged arteriole-venularfilling time indicative oflow ocular perfusion
pressure?

CT and/or MRIto evaluate for any compressive lesion adjacent to the optic nerve. After
trauma with orbital fractures, assess if there is intra-orbital air.

Blood testing for coagulopathies (antiphospholipid antibodies, clotting disorders)



Causes that you will need to think about and differentiate:

Unilateral or Bilateral Transient Visual Obscurations (TVQ’s); black outs lasting seconds:
1. Optic nerve edema due to papilledema (may be asymmetric and only having them
on oneeye)
2. Optic nervedrusen
3. Bleachingoftheretinafromhavingjustlookedatabrightlight

Unilateral Amaurosis

1. Transientdecreaseinblood supplytotheretinaoropticnerve duetoanembolism
(could be cholesterol, calcific, or platelet) — think about the source (heart PFO, heart
valve, aorta, carotid, distal to carotid

2. Transientdecreaseinblood supplytotheretinadueto hypoperfusionfromadropin
blood pressure (may have a superimposed narrowing of the carotid artery or posterior
ciliary artery on one side, e.g. giant cell arteritis) or increase in venous pressure froma
transiently hypo-perfused cilioretinal artery inthe contextofa Central Retinal Vein
Occlusion with a sudden drop in blood pressure, or episode of heart dysrhythmia with
transiently reduced cardiac output and lowering of blood pressure

3. Metabolicdemand increases in the setting of ocularischemic syndrome (amaurosis with
exposure to bright light or post-prandial, after a meal)

4. Transient decrease in blood flow to the eye due to increase in intraocular pressure from
angle closure glaucoma, intravitreal gas with chronically increased IOP and
superimposed transient drops in blood pressure

5. Transientdecreaseinbloodflowtotheretinaoropticnerve due toorbital blood orair
or mucocele.

6. Transientdecreaseinbloodflowtotheretinaduetovasospasmofcentralretinalartery
(especially in the setting of migraine)

7. Gaze evoked amaurosis due to orbital tumor such as optic nerve sheath meningioma

Bilateral Amaurosis — drops in blood pressure

1. Retinal—should be peripheralfield blacking outfirstand closing into centralfield.

2. Occipitalvisual cortex (needtounderstand conceptofwatershedzoneinthe
occipitalpoledependingonthatperson’sdualblood supply fromthe posterior
cerebralarteryand middle cerebralartery—usually centeroffieldgoesoutfirst

Long Duration Transient Unilateral Visual Loss — hours to days

1. Blood in anterior chamber (due to IOL haptic rubbing on iris) — usually described as a
white out of constant haziness of vision like looking through a fog

2. Bloodinvitreous—canstillbe from IOL hapticifthe posteriorlens capsuleisnotintact
orcanbefromasource of vitreous hemorrhage (retinal tear, neovascularization)

3. Occipital seizure with post-seizure loss of neuronal firing due to membrane potential
hyperpolarization after the seizure



