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A43-year-old man treated with cerebral radiotherapy for an astrocytoma 5 
years ago presented with a “twinge” in his left eye and blurred vision. During 

the past month, his vision had deteriorated. Funduscopy of the left eye showed 
microaneurysms with intraretinal exudates. His fasting blood-sugar levels were 
normal, and his blood pressure was 110/80 mm Hg when he was seated.

The most likely diagnosis is:
1. Diabetic retinopathy
2. Radiation retinopathy
3. Central retinal vein occlusion
4. Hypertensive retinopathy
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2. Radiation retinopathy
Radiation retinopathy develops from damage to 
retinal blood vessels through local treatment of 
the eye (ie, plaque irradiation) or external beam 
radiation to the head and neck, typically to treat 
head and neck tumours. Th e posterior segment of 
the eye is almost always the area aff ected by radia-
tion because of the high density of blood vessels 
and increased blood fl ow there.1 Th e total radia-
tion dose and the fractionation of that dose largely 
determine the extent of radiation damage causing 
retinopathy.

A large study looking at patients treated for 
extracranial head and neck tumours with exter-
nal beam radiation showed 45 to 55 Gy to be the 
lower limit of radiation dose to cause retinopathy.2 
Dose fractions >1.9 Gy in this range increased risk 
of retinal complications.2 Radiation retinopathy 
has been reported in association with a range of 
total doses of external beam irradiation.3-5 While 
patients vary considerably with respect to sus-
ceptibility to retinal complications of radiation 
exposure, there is no question that larger doses of 
radiation increase the likelihood of retinal injury.6

The latency period between radiation and 
onset of clinically observable radiation retinopa-
thy varies from as little as 6 months to as much as 
3 years.1 Higher doses of radiation, given locally 
or externally, are not associated with shorter 
latency periods.1

Radiation retinopathy is a potentially severe 
complication of radiation therapy for orbital dis-
ease. Clinically, the manifestations of radiation 
retinopathy seen during ophthalmoscopic exami-
nation are identical to those of diabetic retinopa-
thy. Microaneurysms are the earliest observable 
changes, followed by retinal hemorrhages and cap-
illary nonperfusion. Retinal edema, hard exudates, 
telangiectasia (appearance of oversized blood ves-
sels), and vascular sheathing might also be seen.6 
Preretinal neovascularization is a feature of end-
stage radiation retinopathy and one measure of the 
extent of ischemia.7

Electron microscopy reveals that one of the 
principal features of vascular changes to the eye 

in radiation retinopathy is loss of endothelial cells 
in affected vessels. For this reason, endothelial 
cells are viewed as key in initiating the disease 
process. In contrast, in diabetic retinopathy, the 
pericytes (smooth muscle cells that coat capil-
laries) are reportedly lost fi rst and remain more 
resistant to the damaging eff ects of radiation.6 A 
possible explanation of why endothelial cells are 
vulnerable to radiation damage is that they have 
been exposed to environmental factors, such as 
the high oxygen tension of the arterial side and 
the damaging free radicals in the bloodstream.7

The fact that the pericyte is insulated from the 
bloodstream by the endothelium might account 
for its relative resistance to radiation damage.

The macular microvasculature appears to be 
especially vulnerable to radiation trauma because 
of its location in the posterior region of the eye. 
Neovascularization in radiation retinopathy is 
largely confi ned to the retina and choroid, which 
surround the macula. Visual functions are pre-
dictably poor if the macula is implicated in the 
disease process.

Chronic radiation leads to further loss of endo-
thelial cells, capillary closure, and collateral cap-
illary formation as seen through fluorescein 
angiography. Under the increased hemodynamic 
load due to vascular insuffi  ciency, capillary col-
laterals assume a telangiectactic appearance typ-
ical of radiation retinopathy.7 The severity of 
the retinopathy depends on the extent of capil-
lary nonperfusion and resultant retinal ischemia 
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precursors to growth of new vessels referred to as 
proliferative radiation retinopathy (PRR).8 Th e new 
vessels are fragile and highly permeable and can 
leak fl uid and blood into tissue at the back of the 
eye causing blurred or blank central vision.

A short latency period (< 24 months) between 
radiotherapy and the first clinical signs of radia-
tion retinopathy might put patients at increased risk 
of developing PRR.8 Th is could be because severe 
ischemia is already present in eyes with PRR.

Radiation retinopathy becomes worse with diabe-
tes, hypertension, and chemotherapy. All three fur-
ther increase risk of radiation retinopathy in patients 
receiving radiation therapy even at conservative 
doses.6 Chemotherapy after irradiation might even 
shorten the latent period between exposure and 
retinal changes.6

Management
Typically, patients with mild retinopathy progress 
very slowly, and visual functions remain good 
unless there is substantial macular involvement. 
A few patients develop sight-threatening macular 
edema and might respond to focal laser photoco-
agulation, which can reduce the extent of intraret-
inal edema and improve the level of competence 
in some affected capillaries.7 Early detection of 
PRR and treatment with a laser might improve 
visual acuity. Vision loss with PRR due to radia-
tion optic neuropathy and macular ischemia is 
not treatable.9

This patient underwent focal photocoagulation 
for edema in May 2004. He will be seen again to 
ascertain whether the macular edema has resolved 
and his vision has improved.

Recommendation
Early detection of PRR can be accomplished by 
screening all patients receiving head and neck irradi-
ation.8 If detected early, visual acuity can be improved 
with laser treatment and good management.8 Since 
total radiation dose, dose fraction, chemotherapy, and 
vascular disorders put irradiated patients at higher 
risk of retinopathy, these factors should be recog-
nized and minimized by health care professionals.6
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