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arranged in rows of decreasing size, is used (Fig. 12-1A). 
Each eye is tested separately at a distance of 20 ft. Spec-
tacles should be worn if they are required for distance. The 
letter at the top of the chart subtends 5 min of an arc at a 
distance of 200 ft (or roughly 60 m). The patient follows 

rows of letters that can normally be read at lesser dis-
tances. Acuity is reported as a nonmathematical fraction 
that represents the distance at which the patient has read 
the chart and the distance at which a person with normal 
vision would be able to read a letter of the same size. Thus, 
at distance of 20 ft if the patient can read only the top let-
ter on the chart, which would be normally be visible at 
200 ft, the acuity is expressed as 20/200 (if the distance is 
measured in meters, it is 6/60). If the patient’s eyesight is 
normal, the visual acuity will equal 20/20, or 6/6, corre-
sponding to the eighth line on most charts. Many persons, 
especially during youth, can read at 20 ft the line that can 
‘normally’ be read at 15 ft from the chart, and thus have 
acuity of 20/15.

For bedside testing, a “near card” or newsprint held  
14 in from the eyes can be used, and the results expressed 
in a distance equivalent as if a distance chart had been 
used (Fig. 12-1B). Here, the Jaeger system is used (J1 is 
“normal” vision, corresponding to the line 20/20 on a 
Snellen chart, J7 to 20/50, J13 to 20/100, and J16 to 20/200). 
In young children, acuity can be estimated by having them 
match symbols on an eye chart to choices on a card or 
mimic the examiner’s finger movements at varying dis-
tances. The Teller acuity cards estimate visual acuity by 
evaluating a child’s preference (and hence ability) to view 
cards with increasingly fine stripes.

Table 12-1 

CAUSES OF EPISODIC VISUAL LOSS

Adolescence and young adulthood
 Migraine
 Optic neuritis
 Papilledema
  Antiphospholipid antibody syndrome and systemic lupus  

 erythematosus
 Early tumor compression of the optic nerve
 Takayasu aortic arteritis
 Viral neuroretinitis
 Idiopathic

Adulthood
 Carotid stenosis or dissection
 Embolism to the retina
 Intrinsic central retinal artery atherosclerotic disease
 Temporal arteritis (generally over age 55)
 Glaucoma
 Papilledema
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Figure 12-1. A. Conventional Snellen chart and B. Jaeger card for the estimation of visual acuity. The Snellen chart is placed 20 ft from the sub-
ject. The Jaeger card is used at 16 in from the subject’s eyes and approximates Snellen acuity if convergence and accommodation are normal.
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§ 50 to 70 years old, 

§ vascular risk factors 

§ history of collagen vascular disease

§ vasculitis

§ cardiac valvular abnormality

§ sickle cell disease

§ increased orbital pressure

§ acute glaucoma

§ retrobulbar hemorrhage

§ endocrine exophthalmos

§ hypercoaguable states, including anti-phospholipid antibody syndrome

§ Giant cell arteritis

§ carotid or aortic athero- sclerosis 



1. non-arteritic and permanent (constituting over two-thirds of all CRAO cases), 
such as an ischemic stroke of the retina

2. non-arteritic and transient, which may be seen with a transient ischemic attack 
[TIA] of the retina related to vasospasm

3. arteritic due to a systemic inflammatory condition like temporal arteritis 
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elevation of the disc that can be mistaken for papilledema 
(see further on).

The periphery of the retina may harbor a hemangio-
blastoma, which may appear during adolescence, before 
the more characteristic cerebellar lesion. A large retinal 
artery may be seen leading to it and there may be a large 
draining vein. Occasionally, retinal examination discloses 
the presence of a vascular malformation that may coexist 
with a malformation of the optic nerve and basilar por-
tions of the brain.

Ischemic Lesions of the Retina
Transient monocular blindness Transient ischemic 

attacks of visual loss involving all or part of the field of 
vision of one eye are referred to as amaurosis fugax or 
transient monocular blindness (TMB). They are common 
manifestations of atherosclerotic carotid stenosis but have 
other causes. An altitudinal horizontal border, or “shade,” 
is often, but not invariably, an aspect of the visual loss. 
The shade may rise or fall at the onset or cessation of the 
spell and occasionally remains throughout the episode. 
Fortuitous inspection of the retina during an attack may 
show segments of arteries that are filled with white mate-
rial that migrate distally over many minutes. There can be 
stagnation of arterial and venous blood flow, which returns 
within seconds or minutes as vision is restored (Fisher). 
One interpretation of these observations is that an embolus 
to the central retinal artery and has broken up and moved 
distally. Fisher went on to discredit the theory of the time 
that transient monocular blindness was due to vasospasm 
of the retinal arteries.

Many attacks may precede infarction of a cerebral 
hemisphere, or they may abate without adverse conse-
quence. In one series of 80 patients followed by Marshall 
and Meadows for 4 years, in an era prior to modern treat-
ment of atherosclerosis, 16 percent developed permanent 
unilateral blindness, a completed hemispheric stroke, or 
both. Chapter 33 discusses this subject further.

Occlusion of the internal carotid artery usually causes 
no disturbance of vision, provided that there are adequate 
anastomotic branches from the external carotid artery 
or other sources to the ophthalmic artery. Occasion-
ally, occlusion of the proximal internal carotid artery is 
marked by an episode of transient monocular blindness 
on the same side, just as a hemispheric transient isch-
emic attack may indicate recent acute carotid occlusion. 
Chronic carotid occlusion with inadequate collateraliza-
tion is associated with an ischemic oculopathy, which may 
predominantly affect the anterior or posterior segment 
or both (see Young and Appen). In this case, insufficient 
circulation to the anterior segment of the globe is manifest 
by scleral vascular congestion, cloudiness of the cornea, 
anterior chamber flare, and low intraocular pressure, or 
sometimes high intraocular pressure if neovascularization 
of the iris (rubeosis iridis) occurs and compromises the 
outflow of aqueous humor. Ischemia of the posterior seg-
ment of the eye is manifest by circulatory changes in the 
optic nerve or by venous stasis. Light-induced amaurosis, 
in which periods of blindness are precipitated by exposure 
to bright light, is a characteristic symptom. Other signs of 

carotid disease may be present, for example, a local bruit 
over the carotid bifurcation.

Central or branch retinal artery occlusion Most often, 
ischemia of the retina can be traced to occlusion of the cen-
tral retinal artery or its branches by thrombi or emboli—
central or branch retinal artery occlusion (CRAO or BRAO). 
Occlusion is attended by sudden painless blindness. The 
retina becomes opaque and has a gray-yellow appearance; 
the arterioles are narrowed, with segmentation of columns 
of blood. A “cherry-red spot” appears in the fovea, where 
the retina is thinnest and the intact underlying choroidal 
circulation is visible (Fig. 12-8).

With occlusions of smaller branches of the central 
retinal artery by emboli, one may be able to see the occlud-
ing material. Most frequently observed are Hollenhorst 
plaques—glistening, white-yellow atheromatous particles 
(Fig. 12-9) seen in 40 of 70 cases of retinal embolism in the 
series of Arruga and Sanders. These plaques can also be 

Figure 12-8. Appearance of the fundus in central retinal artery occlu-
sion. In addition to the paucity of blood flow in retinal vessels, the 
retina has a creamy gray appearance, and there is a “cherry-red spot” 
at the fovea. (Courtesy of Dr. Shirley Wray.)

Figure 12-9. Glistening “Hollenhorst plaque” occlusion of a supe-
rior retinal artery branch (arrow). These occlusions represent 
atheromatous particles or, less often, platelet-fibrin emboli. Some 
are asymptomatic and others are associated with segmental visual 
loss or are seen after central retinal artery occlusion. (Courtesy of 
Dr. Shirley Wray.)
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1. The retina becomes opaque

2. gray-yellow appearance

3. the arterioles are narrowed segmentation of columns of blood

4. A “cherry-red spot” appears in the fovea 
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which no speci!c emergent treatment is indicated unless accompanied 
by a retinal tear, vitreous hemorrhage, or retinal detachment.

For patients who are highly symptomatic from "oaters, treatment 
options include laser vitreolysis (using laser energy to fragment the vit-
reous opacities) or vitrectomy which involves surgical replacement of 
the patient’s vitreous with an inert and translucent balanced salt solu-
tion.64 Any patient suspected of having a retinal tear or detachment 
requires immediate ophthalmologic consultation as treatment with 
tamponade or retinopexy can prevent a retinal detachment from pro-
gressing to involve the macula. Loss of central vision indicates macular 
involvement and the duration of macular detachment, measured from 
the reported time of the loss of central visual acuity, is inversely related 
to !nal visual acuity.

Disposition
Final disposition is determined in conjunction with an ophthalmolo-
gist. If a retinal disorder is likely, emergent consultation or transfer is 
required.

Sudden Monocular Vision Loss: Retinal Artery and  
Vein Occlusion, and Ischemic Optic Neuropathy
Clinical Features
Sudden onset of atraumatic, vision loss is usually due to a vascular 
process resulting in retinal ischemia or infarction. Binocular processes 
include a sudden homonymous hemianopia from an infarction of the 
visual pathways in the temporal, parietal, or occipital lobes; and sud-
den total blindness in both eyes due to a basilar artery territory infarc-
tion of both occipital lobes.

In a CRAO, acute retinal ischemia develops from a sudden embolic, 
thrombotic, vasculitic, or vasospastic occlusion of a branch of the ret-
inal artery (a branch retinal artery occlusion [BRAO]) or the central 
retinal artery itself. #e examination reveals a markedly reduced visual 
acuity with a prominent APD and an edematous with a pale gray- white 
retina with a cherry- red spot representing the fovea seen on fundos-
copy (Fig. 57.28). A CRAO may be (1) non- arteritic and permanent 
(constituting over two- thirds of all CRAO cases), such as an ischemic 
stroke of the retina, (2) non- arteritic and transient, which may be seen 
with a transient ischemic attack [TIA] of the retina related to vaso-
spasm, or (3) arteritic due to a systemic in"ammatory condition like 
temporal arteritis.65 CRAO has a poor prognosis with spontaneous res-
olution occurring in only 1% to 8% of cases. It most commonly occurs 
in patients 50 to 70 years old, with vascular risk factors or a history of 
collagen vascular disease, vasculitis, cardiac valvular abnormality, or 
sickle cell disease. Patients with increased orbital pressure from acute 
glaucoma, retrobulbar hemorrhage, and endocrine exophthalmos are 
also at risk.

A central retinal vein occlusion (CRVO) leads to congestion of 
venous blood and "uid in the intraretinal space that may lead to sec-
ondary retinal ischemia. A CRVO is di$erentiated from CRAO based 
on !ndings on funduscopic examination. Appearance can vary but 
classically includes dilated and tortuous veins, retinal hemorrhages, 
and disk edema (Fig. 57.29). Branch retinal vein occlusion is an incom-
plete CRVO and carries about better prognosis. Neovascular glaucoma 
and macular edema are the major complications of ischemic CRVO. 
It is characterized as either non- ischemic or ischemic; a non- ischemic 
CRVO is associated with dilatation of retinal vessels and edema only, 
whereas an ischemic CRVO presents with the sudden onset of painless 
vision loss in one eye. Predisposing factors include hypertension, hyper-
lipidemia, diabetes mellitus, vasculitides, hyperviscosity, and smoking.

Ischemic optic neuritis (ION) falls into two primary types, anterior 
ischemic optic neuropathy (AION; involving the optic nerve head) and 

posterior ischemic optic neuropathy (PION; involving the rest of the 
optic nerve). AION can further be divided into arteritic anterior isch-
emic optic neuropathy (A- AION) due to temporal arteritis and, more 
commonly, non- arteritic anterior ischemic optic neuropathy (NA- 
AION) from nonin"ammatory vascular causes.66

Examination !ndings are similar in A- AION and NA- AION and 
include a large APD, visual loss, and a visual !eld defect that may respect 
the horizontal (as opposed to vertical) midline, with a pale and swollen 
optic disc on fundoscopy. Patients with A- AION may have concurrent 
symptoms of temporal arteritis, such as weight loss, malaise, jaw pain, 

A

B

Fig. 57.28 Central retinal artery occlusion (CRAO). (A) Note the cherry- 
red spot representing the fovea. (B) Note whitening of the retina, with a 
less prominent cherry- red spot. (B) (Courtesy Jeffrey Lee, MD, Univer-
sity of California San Diego.)

Fig. 57.29 Central Retinal Vein occlusion. Note the “blood and thun-
der” appearance. (Courtesy www.tedmontgomery.com.)



§ dilated and tortuous veins

§ retinal hemorrhages

§ disk edema 
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an asymptomatic manifestation of carotid or aortic athero-
sclerosis. Intraluminal particles may alternatively have the 
appearance of white calcium from aortic or mitral valves or 
atheroma of the great vessels. Red or white fibrin-platelet 
emboli may emanate from the heart, its valves, or other 
sources. Emboli to retinal artery branches may be difficult 
to see without fluorescein retinography; furthermore, most 
of these emboli soon disappear. Central and branch retinal 
artery occlusions also occur as a consequence of hyper-
coaguable states, including anti-phospholipid antibody 
syndrome. Giant cell arteritis is another important cause; 
patients who are in their fifties or older should be screened 
for this condition.

It has become routine in some centers to treat acute 
central retinal artery occlusion in an urgent manner 
with a number of methods in the hope that the embolus 
or thrombus will be propelled into more distal vessels. 
These treatments are generally aimed at lowering intra-
ocular pressure (acetazolamide, inhalation of carbon 
dioxide; paracentesis of the anterior chamber, ballotte-
ment), to dilate the vessels, and reestablish flow. We can 
only offer the impression that these procedures have 
generally often not been successful. Some case series 
have suggested that local thrombolysis with intraarterial 
agents may be useful, although a multicenter controlled 
trial of thrombolysis (Eagle Study cited under Schum-
acher and colleagues) was halted early because of con-
cerns about safety.

Retinal venous occlusion Because the central reti-
nal artery and vein share a common adventitial sheath, 
atheromatous plaques in the artery can provoke throm-
bosis of the retinal vein. This results in a spectacular 
display of retinal lesions that differs from the picture of 
central retinal artery occlusion. The veins are engorged 
and tortuous, and there are multiple diffuse “dot-and-
blot” and streaky linear retinal hemorrhages (Fig. 12-10). 
Retinal vein thrombosis is observed most frequently 
with diabetes mellitus, hypertension, and leukemia; less 
frequently with sickle cell disease; and rarely with mul-
tiple myeloma, and Waldenstrom macroglobulinemia 
in relation to the hyperviscosity that these two diseases 
cause. Sometimes, no associated systemic disease can 
be identified, in which case the possibility of an orbital 
mass (e.g., optic nerve glioma) should be considered. In 
retinal vein thrombosis, visual loss is variable and there 
may be recovery of useful vision. In cases where macu-
lar edema ensues, recovery may be enhanced by laser 
photocoagulation.

Benign retinal vasospasm and migraine In addition 
to the typical ischemic cause of this syndrome, transitory 
retinal ischemia is observed occasionally as a manifesta-
tion of migraine. Rarely, benign vasospasm of the central 
retinal artery may be implicated as a cause of recurrent 
transient monocular blindness, in which case the episodes 
may cease with the introduction of a calcium channel 
blocker, as reported by Winterkorn and colleagues.

Other Diseases of the Retina
Aside from vascular lesions, tears and detachments of the 
retina may impair vision acutely. The most common form 

of detachment is a separation of the pigment epithelium 
layer from the sensory retina with fluid accumulation 
through a tear or hole in the retina. In so-called traction 
detachment—observed in cases of premature birth or pro-
liferative retinopathy secondary to diabetes or other vas-
cular disease—contracting fibrous tissue pulls the retina 
from the choroid.

Serous retinopathy, a cause of monocular visual dis-
turbance in young or middle-aged males, may be associ-
ated with the use of corticosteroids. The entire perimacular 
zone is elevated by edema fluid. The condition may arise 
acutely or slowly. Metamorphopsia (distortion of vision) 
in one eye is a common presentation, but acuity is not 
much impaired. The optic disc remains normal. The reti-
nal change (leakage of vascular fluid into the subretinal 
space) causes a loss of visualization of the detail of the 
choroid and is demonstrated by fluorescein angiography 
or by optical coherence tomography (OCT). The condition 
tends to resolve over several months and can be treated by 
laser to seal the sites of leakage.

Chorioretinitis, the result of an infectious process, may 
cause difficulty in diagnosis. Cat Scratch disease, caused by 
Bartonella henselae, is a consideration. In many patients 
the initial diagnosis had been retrobulbar neuritis. One 
cannot depend upon the appearance of a macular star (see 
earlier under “cotton wool patches”) for diagnosis.

A large number of patients with HIV-AIDS develop 
retinal lesions of various types. Infarcts of the nerve-fiber 
layer (cotton-wool patches), hemorrhages, and perivas-
cular sheathing are the usual findings. Toxoplasmosis is 
the most common infective lesion, followed in frequency 
by cytomegalovirus (CMV), but histoplasmosis, Pneu-
mocystis carinii, herpes zoster, syphilis, and tuberculosis 

Figure 12-10. Occlusion of the central retinal vein with suffusion of 
the veins, swelling of the disc, and florid retinal hemorrhages. (Cour-
tesy of Dr. Shirley Wray.)
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§ Neovascular glaucoma and macular edema 

§ a non-ischemic CRVO is associated with dilatation of retinal vessels and edema 
only 

§ ischemic CRVO presents with the sudden onset of painless vision loss in one eye 
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which no speci!c emergent treatment is indicated unless accompanied 
by a retinal tear, vitreous hemorrhage, or retinal detachment.

For patients who are highly symptomatic from "oaters, treatment 
options include laser vitreolysis (using laser energy to fragment the vit-
reous opacities) or vitrectomy which involves surgical replacement of 
the patient’s vitreous with an inert and translucent balanced salt solu-
tion.64 Any patient suspected of having a retinal tear or detachment 
requires immediate ophthalmologic consultation as treatment with 
tamponade or retinopexy can prevent a retinal detachment from pro-
gressing to involve the macula. Loss of central vision indicates macular 
involvement and the duration of macular detachment, measured from 
the reported time of the loss of central visual acuity, is inversely related 
to !nal visual acuity.

Disposition
Final disposition is determined in conjunction with an ophthalmolo-
gist. If a retinal disorder is likely, emergent consultation or transfer is 
required.

Sudden Monocular Vision Loss: Retinal Artery and  
Vein Occlusion, and Ischemic Optic Neuropathy
Clinical Features
Sudden onset of atraumatic, vision loss is usually due to a vascular 
process resulting in retinal ischemia or infarction. Binocular processes 
include a sudden homonymous hemianopia from an infarction of the 
visual pathways in the temporal, parietal, or occipital lobes; and sud-
den total blindness in both eyes due to a basilar artery territory infarc-
tion of both occipital lobes.

In a CRAO, acute retinal ischemia develops from a sudden embolic, 
thrombotic, vasculitic, or vasospastic occlusion of a branch of the ret-
inal artery (a branch retinal artery occlusion [BRAO]) or the central 
retinal artery itself. #e examination reveals a markedly reduced visual 
acuity with a prominent APD and an edematous with a pale gray- white 
retina with a cherry- red spot representing the fovea seen on fundos-
copy (Fig. 57.28). A CRAO may be (1) non- arteritic and permanent 
(constituting over two- thirds of all CRAO cases), such as an ischemic 
stroke of the retina, (2) non- arteritic and transient, which may be seen 
with a transient ischemic attack [TIA] of the retina related to vaso-
spasm, or (3) arteritic due to a systemic in"ammatory condition like 
temporal arteritis.65 CRAO has a poor prognosis with spontaneous res-
olution occurring in only 1% to 8% of cases. It most commonly occurs 
in patients 50 to 70 years old, with vascular risk factors or a history of 
collagen vascular disease, vasculitis, cardiac valvular abnormality, or 
sickle cell disease. Patients with increased orbital pressure from acute 
glaucoma, retrobulbar hemorrhage, and endocrine exophthalmos are 
also at risk.

A central retinal vein occlusion (CRVO) leads to congestion of 
venous blood and "uid in the intraretinal space that may lead to sec-
ondary retinal ischemia. A CRVO is di$erentiated from CRAO based 
on !ndings on funduscopic examination. Appearance can vary but 
classically includes dilated and tortuous veins, retinal hemorrhages, 
and disk edema (Fig. 57.29). Branch retinal vein occlusion is an incom-
plete CRVO and carries about better prognosis. Neovascular glaucoma 
and macular edema are the major complications of ischemic CRVO. 
It is characterized as either non- ischemic or ischemic; a non- ischemic 
CRVO is associated with dilatation of retinal vessels and edema only, 
whereas an ischemic CRVO presents with the sudden onset of painless 
vision loss in one eye. Predisposing factors include hypertension, hyper-
lipidemia, diabetes mellitus, vasculitides, hyperviscosity, and smoking.

Ischemic optic neuritis (ION) falls into two primary types, anterior 
ischemic optic neuropathy (AION; involving the optic nerve head) and 

posterior ischemic optic neuropathy (PION; involving the rest of the 
optic nerve). AION can further be divided into arteritic anterior isch-
emic optic neuropathy (A- AION) due to temporal arteritis and, more 
commonly, non- arteritic anterior ischemic optic neuropathy (NA- 
AION) from nonin"ammatory vascular causes.66

Examination !ndings are similar in A- AION and NA- AION and 
include a large APD, visual loss, and a visual !eld defect that may respect 
the horizontal (as opposed to vertical) midline, with a pale and swollen 
optic disc on fundoscopy. Patients with A- AION may have concurrent 
symptoms of temporal arteritis, such as weight loss, malaise, jaw pain, 
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Fig. 57.28 Central retinal artery occlusion (CRAO). (A) Note the cherry- 
red spot representing the fovea. (B) Note whitening of the retina, with a 
less prominent cherry- red spot. (B) (Courtesy Jeffrey Lee, MD, Univer-
sity of California San Diego.)

Fig. 57.29 Central Retinal Vein occlusion. Note the “blood and thun-
der” appearance. (Courtesy www.tedmontgomery.com.)



1. hypertension

2. hyperlipidemia

3. diabetes mellitus

4. vasculitides

5. hyperviscosity

6. smoking



§ Like acute ischemic stroke, CRAO is a time-sensitive process. 

§ direct digital pressure 

§ dilation of the artery to promote forward blood flow by increasing intra-arterial 
carbon dioxide level [pCO2] with an inhaled mixture of 95% oxygen and 5% 
carbon dioxide [carbogen] 

§ reduction of IOP through anterior chamber paracentesis to increase the perfusion 
gradient 

§ hyperbaric oxygen (HBO) 

§ thrombolytic agents 



§ Treatment of CRVO includes treating the underlying etiology 

§ anti-vascular endothelial growth factor pharmacotherapies 

§ intravitreal injections of corticosteroids 

§ antiangiogenic monoclonal antibodies (ranibizumab, bevacizumab) 

§ retinal photocoagulation

§ cyclocryotherapy

§ low-molecular-weight heparin 



§ Ischemic optic neuropathy 

§ Admit patients for high-dose IV methylprednisolone 



1. rocking a mirror slowly back and forth in front of the patient 

2. rapidly moving the examiner’s hand toward the eye in question 

3. checking for an APD(afferent pupillary defect) Marcus Gunn pupil 

4. having the patient raise his or her arms and touch both index fin- gers together 


