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Summary. A 4 112 year old female was treated for 
embryonal rhabdomyosarcoma of the left orbit in 1975 
with radiation (59.5 Gy in 5 weeks), followed by 
chemotherapy. An electroretinogram (ERG) in 
March, 1988 revealed cone responses 3% of normal 
and no rod responses in the left eye, and normal 
responses in the right eye. The eye was enucleated in 
April 1988. In the fovea no choroidocapillaris was seen 
at the intact Bruch's membrane, and the pigment 
epithelium was preserved only in small patches. No 
photoreceptor cells were seen in the areas devoid of 
pigment epithelial cells. The parafoveal and peripheral 
(30° eccentricity) retina was better preserved. 
The thickness of the layer of rods and cones and of 
Henle's fiber layer was reduced. Very few outer 
segments were present. Macrophages had invaded 
the retinal tissue in moderate numbers. The retinal 
vessels were ensheathed by several layers of collagen 
fibrils. The spatial densities of pigment epithelial, 
cone, rod, and bipolar cells had been reduced. The 
optic nerve contained a total number of 1,022,000 
nerve fibers. 
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Introduction 

Retina and optic nerve can tolerate relatively 
high doses of ionizing radiation. Exposure of up 
to 50 Gy (1 Gy = 100 rad) in divided doses 
does not lead to radiation damage to the retina 
in most individuals (Haik et al., 1983). However, 
cases of radiation retinopathy have been reported 
after doses of 35 to 50 Gy (Wara et al., 1979; 
Brown et al., 1982; Haik et al., 1983). It may 
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develop relatively late, sometimes many years, after 
exposure of the retina to the radiation (Merriam et al., 
1972). Clinically the disorder is recognized by the 
delayed appearance of ischemic vascular changes 
similar to diabetic retinopathy (Hayreh, 1970). The 
histopathology of radiation retinopathy has been 
reported (Cibis and Brown, 1955; Perrers-Taylor et 
al., 1965; Howard, 1966; Hayreh, 1970; Brown et al., 
1982; Parsons et al., 1983). Reeser et al. (1978) 
reported fine structural changes in a human retina a 
few weeks after exposure to 300 Gy. In this study, it 
was ambiguous if the loss of photoreceptor outer 
segments, the fatty degeneration of pigment epithelial 
cells, and the invasion of the retina with macrophages 
had resulted from the irradiation or if these changes 
had been the reaction to the primary lesion, a retinal 
hamartoma. We have studied by electron microscopy 
the retina and optic nerve of a patient whose eye was 
enucleated 13 years after radiation treatment for 
orbital rhabdomyosarcoma. 

Materials and methods 

Case history 

A 4 112 year old girl was treated for embryonal 
rhabdomyosarcoma of the left orbit in 1975. The left 
orbit was irradiated with 50 Gy in 5 weeks (2 Gy 
daily) from a cobalt-60 source via an anterior 5 X 5 cm 
field, followed by 9.5 Gy delivered in divided doses 
over 5 days via lateral 4 X 4 cm fields with a 6 MeV 
linear accelerator. Radiation therapy was completed 
on Jan. 26, 1976. Combination chemotherapy was 
begun on December 16, 1975. Vincristine was given 
intravenously at a weekly dose of 2 mg/m2 for 12 
weeks. At  week 13 cytoxan was given daily 
intravenously for five days and then per OS for seven 
days at a dose of 10 mglkg, and thereafter 2.5 mglkg 
cytoxan was given daily p.0. up to 24 months. 
Actinomycin D was given intravenously at a daily dose 




















