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Experimental retinal vascular obstruction
—photochemical thrombosis produced by intravascular fluorescein
sodium and laser irradiation—
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Abstract

Vascular obstruction was experimentally produced in the rat retina according to the method of
Sato and Ohoshima (1984) and the results were studied by light and electron microscopy. The animals
used were 10 Wistar-Kyoto strain rats. They were anesthetized by ether inhalation and the pupils were
dilated. Then an argon laser beam (intensity : 0.03Watt, duration 0.05sec, spot size : 200~250xm in
diameter) was delivered 2 to 4 times to the retinal and choroidal vasculature under transvenous
infusion of 0.3ml of fluorescein sodium. Narrowing and abruption of blood columns was confirmed by
ophthalmoscopy and light microscopy of a gelatin-fluorescein flat preparation of retina immediately
after laser photoradiation, and the changes disappeared within several days. Electron microscopically,
the endothelial cells of irradiated vessel were pale and swollen immediately after photoradiation. One
hour later, retinal vessels were occluded by intramural and intraluminal thrombi which composed of
fibrin, aggregated platelets and vacuolized red blood cells. Vascular endothelial cells showed severe
injury. One to two days after irradiation, in most cases, no thrombus was found while vacuolar
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changes in the perivascular retina and loss of basal infolding of the retinal pigment epithelial cells
were observed. On the 4th and 7th day, the endothelial lesion was repaired and the inner surface of
thrombosed vessel was covered with continuous endothelial cells, though a small amount of fibrin was
observed in the lumen in some cases. Vascular damage was more severe in the choroid than in the
retina. The present study revealed that minimum-doses laser photoradiation induced retinal and
choroidal vascular obstruction in rats, and that, therefore, this method is thought to be useful to study
vasucular occlusion not only in the retina but also in the choroid. (Acta Soe Ophthalmol Jpn 91 : 670
—682, 1987)

Key words : Experimental thrombosis of retinal vessels, Photochemical thrombus, Fluorescein
sodium, Argon laser irradiation, Rat retinal vessels
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