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Editorial: Fluorescein and diabetes

The introduction of fluorescein angiography by
Novotny and Alvis (i 96 I) opened a new era in
ophthalmology. The earliest papers on fluorescein
angiography in diabetic retinopathy (Scott, Dollery,
Hill, Hodge, and Fraser, I964; Norton and Gutman,
I965; Oosterhuis and Vink, I967) described many
of the structural and some of the functional abnor-
malities. Thus many more capillary microaneurysms
were seen than were visible on ophthalmoscopy,
focal leakage from aneurysms and dilated vessels
were described, and areas of non-perfusion noted.
Dilated channels connecting arteries to veins
across areas of non-perfused retina were observed
and the sluggish circulation and extensive leakage
from new vessels became apparent (Kohner,
Dollery, Paterson, and Oakley, I967). The natural
history of these changes was observed by workers
at the Hammersmith Hospital. Slow disappearance
of cotton-wool spots was observed in diabetes,
especially in older patients, and a causal relation-
ship with arteriolar occlusion was noted (Kohner,
Dollery, and Bulpitt, I969). Microaneurysm turn-
over studies indicated that the formation of new
microaneurysms, rather than a different rate of
disappearance, was of importance in severe back-
ground retinopathy. Detailed quantitation of
microaneurysms also showed how pituitary ablation
affected microvascular lesions in diabetic retino-
pathy (Kohner and Dollery, I970). Correlation of
fluorescein angiogram with retinal digest prepara-
tion (Kohner and Henkind, I970) indicated that
areas of capillary non-perfusion corresponded to
acellular capillaries, or at least to capillaries without
endothelial cells. Microaneurysms with thickened
partially hyalinized walls often leak fluorescein
profusely, while some, packed with red cells,
possibly thrombosed, do not show up on fluorescein
angiograms. Dilatedc channels show endothelial
cell proliferation, and endothelial buds tend to
grow into areas of non-perfusion. Thus the appear-
ances on fluorescein angiography give an indication
of some of the pathological processes, but does
fluorescein angiography have a contributory role
in the routine management of patients?

Studying fluorescein angiograms in diabetic
maculopathy, Patz, Schatz, Gittelsohn, and Ticho
(I973) found that patients with large areas of
perifoveal non-perfusion did badly whether treated
or not treated. More recently, in a detailed study,
Kohner, Cheng, and Grindle (I975) found that the

prognosis for vision in untreated maculopathy
could be predicted in 75 per cent of patients from
fluorescein angiograms. An important observation
in this study was that large areas of peripheral
non-perfusion preceded new vessel formation,
not only in the periphery but also on the disc.
Clearly, photocoagulation of these areas may prevent
loss of vision due to new vessels (and therefore
fluorescein angiograms could be of use before
treatment). More important, the study supports
and emphasizes the role of the non-perfused retina
in new vessel formation, as has been suggested,
but never before clearly demonstrated.

In this issue a further important role for fluores-
cein angiography is demonstrated (Cunha-Vaz,
de Abreu, Campos, and Figo, 1975). Cunha-Vaz
and Maurice (I967) demonstrated that fluorescein
was retained in the retinal vessel by an active
process, 'probably enzyme-mediated. This fluores-
cein or anionic pump can clear fluorescein from the
vitreous into the retinal vessels even against a
concentration gradient, and is part of the 'blood-
retinal' barrier situated in the endothelial cells.
Breakdown of the enzyme system results in fluores-
cein leakage from the vessels through the abnormal
endothelial cells. This was known to happen in
patients with diabetic retinopathy. It is now demon-
strated, by a sensitive fluorophotometer introduced
by Waltman and Kaufman (1970), that fluorescein
leaks out of retinal vessels before there are any
other objective signs of diabetic retinopathy. Cunha-
Vaz and his co-workers were able to quantitate
this leakage, and their method appears to be re-
producible. An abnormality of function early on
in the disease has thus been demonstrated. When
does it first occur? What influences the leakage?
Is it the nature of the disease, its management, or
the control of diabetes which effects it? Can any
new method of treatment alter this leakage and the
related endothelial cell abnormality? And, most
important, can medical treatment at this early
stage prevent the lesions that later become visible
ophthalmoscopically and by standard fluorescein
angiography. These questions will take many years
to answer, but if Dr Cunha-Vaz and his associates
have given us a simple quantitative method for
evaluating a possibly reversible, functional abnor-
mality, they will have contributed to the under-
standing and perhaps to the prevention of diabetic
retinopathy.
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