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WHEN RADIATION RETINOPATHY
BECOMES A BLOODY MESS

Fundus autofluoresence can help you document acute and chronic
hemorrhage associated with this treatment complication.

BY NICHOLAS E. KALAFATIS, MD; ZEYNEP BAS, MD; AND CAROL L. SHIELDS, MD

roliferative radiation retinopathy (PRR) is

characterized by findings of ischemic retinopathy,

such as microaneurysms, hemorrhage, hard

exudation, and nerve fiber layer infarctions, as well as

retinal neovascularization.! Bianciotto et al studied
3,841 eyes treated with plaque radiotherapy for uveal
melanoma and found that PRR occurred in 6% of patients
assessed 5 years post-radiotherapy and 7% of patients
assessed 10 and 15 years post-radiotherapy.

Various risk factors have been linked to the likelihood
of developing PRR, including history of diabetes mellitus,
tumor close to the optic disc, and increasing basal tumor
diameter (> 10 mm). As a result, patients with irradiated
uveal melanoma are monitored closely for radiation compli-
cations, and anti-VEGF therapy and prophylactic panretinal
photocoagulation (PRP) are administered every 4 months
for 2 years after initial radiation treatment.

Hemorrhagic findings in PRR can present in the
intraretinal, preretinal, or vitreous layers.? Preretinal hemor-
rhage tends to occur in the subhyaloid region that occu-
pies the potential space between the posterior hyaloid
(vitreous) face and the superficial retina. Subhyaloid hem-
orrhage can result from a variety of conditions, including
diabetic retinopathy (50%), Valsalva retinopathy (20%),
traumatic choroidal rupture (10%), retinal artery mac-
roaneurysm (7%), and retinal vein occlusion (3%), among
others.? A finding of subhyaloid hemorrhage has not been
well-documented on fundus autofluorescence (FAF), but
those that have been reported demonstrate regions of
hyperautofluorescence of chronic yellow hemorrhage and
regions of hypoautofluorescence of acute red hemorrhage.

The management of subhyaloid hemorrhage depends on
the size and location of the hemorrhage, as well as the under-
lying cause. Herein, we describe an interesting presentation
of subhyaloid hemorrhage following plaque radiotherapy of
choroidal melanoma and correlate the FAF findings with the
acute and chronic hemorrhagic features.

Figure 1. Fundus imaging of the left eye revealed a boat-shaped subhyaloid hemorrhage

in the macula. Dehemoglobinized blood (yellow arrow) can be seen superior to fresh

blood with clear separation between layers (A). FAF of the left eye demonstrated
hyperautofluorescence of the dehemoglobinized subacute subhyaloid blood (yellow arrow)
and hypoautofluorescence of the fresh blood (B).

CASE REPORT

A 45-year-old White male presented with a history of
choroidal melanoma in the left eye, measuring 10 mm in
basal diameter and 2.5 mm in thickness. He was treated
with iodine-125 plaque radiotherapy using an apex
dose of 70 centigray (cGy) and rate of 57.89 cGy/hour.
Prophylactic PRP was administered to the region of radio-
therapy, as well as prophylactic intravitreal bevacizumab
(Avastin, Genentech/Roche) every 4 months for 2 years.

Medical history included chronic controlled hypertension
and hyperlipidemia. Five years post-radiotherapy, retinal neo-
vascularization elsewhere (NVE) was discovered in the region
of the treatment, consistent with PRR, and additional sector
PRP was added. One year after that treatment, he developed
a blind spot in his central vision and was noted to have a
new subhyaloid hemorrhage in the treated eye.

On examination, BCVA was 20/20 OU. The anterior seg-
ment of each eye was unremarkable and there was no iris
neovascularization. The right fundus was normal. The left
fundus showed a flat retina with the tumor completely
regressed to a barely visible flat scar, with surrounding PRP.
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Figure 2. OCT of the left eye demonstrated subhyaloid hemorrhage. Cross-sectional capture
of fresh hemorrhage (A, red arrows) versus old hemorrhage (B, yellow arrows), both with
relatively homogeneous optical density (B), was obtained.

There was new subhyaloid hemorrhage located near the
foveola with fresh red blood (inferior) and chronic yellow,
dehemoglobinized blood (superior; Figure 1A). The supero-
temporal retinal vein was sclerosed.

FAF showed dramatic marked hyperautofluorescence of
the chronic dehemoglobinized yellow blood and marked
hypoautofluorescence of the fresh red blood (Figure 1B).
OCT confirmed preretinal, optically dense debris in a
dome-shaped configuration representing fresh red hem-
orrhage (Figure 2A) and similar, but less dense preretinal
debris representing chronic yellow hemorrhage (Figure 2B).
Fluorescein angiography of the retinal NVE showed leakage
along the superotemporal vascular arcade. The patient was
treated with an intravitreal injection of bevacizumab and
returned 1 month later for additional PRP.

DISCUSSION

In this case, the yellow dehemoglobinized blood was dis-
placed superiorly above fresh red blood with clear delinea-
tion between the two layers—an interaction that is often
seen between two fluids that do not homogenize. The loss of
hemoglobin in chronic hemorrhagic blood results in a lower
mean corpuscular hemoglobin concentration and lower
density,’ so it is possible for a slow, insidious leak of blood to
show separation, such that degraded blood floats above con-
tinuously deposited fresh blood.

The characteristics of subhyaloid hemorrhage on FAF have
rarely been documented in the literature, although the tem-
porary hyperautofluorescence in dehemoglobinized blood
has been related to the degree of fluorescence in the break-
down products of heme.* Heme is structurally considered a
porphyrin ring, which is composed of multiple methyl groups
and double bonds, with an iron molecule at its core.® As
blood is broken down, the iron molecule separates, and the
conjugated double bonds exhibit the highest level of hype-
rautofluorescence, with degradation of these double bonds
leading to lower and lower levels of autofluorescence.*”
Bilirubin, a yellowish pigment that is a breakdown product
of heme, also exhibits hyperautofluorescence when bound to
albumin and likely contributes to the weak hyperautofluo-
rescence seen in chronic hemorrhage.*® This phenomenon
would explain the findings of hyperautofluorescence in

52 RETINA TODAY | JULY/AUGUST 2022

subacute subhyaloid hemorrhage and its slow conversion to
hypoautofluorescence in chronic cases.

CLINICAL TAKEAWAY

A pathophysiologic explanation for findings of retinal
hemorrhage on FAF has rarely been discussed. Subhyaloid
hemorrhage is a sequela of various retinal pathologies,
including PRR, that warrants quick and appropriate
management. An understanding of FAF patterns in
cases of hemorrhage can assist in the characterization
and management. While fresh hemorrhage will appear
hypoautofluorescent, newly dehemoglobinized hemorrhage
will initially appear brightly hyperautofluorescent followed
by diminishing autofluorescence over time. A timeline of the
hemorrhage can be drafted, and the delivery of treatment
can be given accordingly. m
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