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Abstract: Purpose of the paper: Assessment of retinal fluorescein angiography role in the patients with
diabetic retinopathy and implicitly, the role of this method in establishing the diagnosis and the optimal
therapy for these patients. Methods: Prospective interventional non-comparative study. We performed
fluorescein angiography in a group of patients with diabetic retinopathy in different stages of
development. In all the studied patients, eye examinations were performed prior to fluorescein
angiography examination, that included determination of visual acuity, biomicroscopy of the anterior
and posterior pole and retinal photography. Results and discussions: Fluorescein angiography showed
with certainty the stage of the diabetic retinopathy and macular leakage in the cases associating diabetic
maculopathy. Retinal and/or papillary neovessels have been showed in the patients in whom fundus
examination through biomicroscopy and retinal photography did not reveal these changes (fundus
visibility was reduced by the presence of changes in the transparency of the lens and vitreous). In
addition, this technique had a major contribution in establishing the type of maculopathy and its
severity; so in many patients with a relatively good visual acuity (VA) and discrete clinical changes,
infraclinical, extremely important lesions were highlighted. Conclusions. Fluorescein angiography is an
essential examination for the proper monitoring of the diabetic patients, this investigation being
particularly useful in the diagnosis and classification of diabetic macular edema, with the different
therapeutic approach depending on the type of macular edema.

Rezumat: Scopul lucrarii: Evaluarea aportului angiofluorografiei retiniene la pacienyii cu retinopatie
diabetica i, implicit, rolul acestei metode in stabilirea diagnosticului si terapiei optime in cazul acestor
paciensi. Material si metoda: Sudiu prospectiv intervensional non-comparativ. Am efectuat
angiofluorografia la un lot de pacienyi cu retinopatie diabetica Tn diverse stadii de evolugie. La toyi
pacienyii studiayi au fost realizate, anterior examenului angiofluorografic, examene oftalmologice care
au inclus determinarea acuitafii vizuale, biomicroscopia polului anterior si posterior si retinofotografii.
Rezultate si discufii: Angiofluorografia a aratat cu certitudine stadiul retinopatiei diabetice si leakage
macular Tn cazurile ce asociau si maculopatie diabetica. S-au evidenjiat neovase retinene si/sau
papilare la paciensi la care examinarea fundului de ochi prin intermediul biomicroscopiei si al
retinofotografiel nu a relevat aceste modificari (vizibilitate fundului de ochi era diminuata prin prezenya
unor modificiri de transparenya ale cristalinului si vitrosului). Tn plus, aceasta tehnica a avut un aport
major Tn stabilirea tipului de maculopatie si a gravitasii acesteia; astfel, la numerosi paciensi cu AV
relativ buna si modificari clinice discrete au fost puse Tn evidensa leziuni infraclinice extrem de
importante. Concluzi: angiofluorografia este o examinare indispensabila pentru monitorizarea corecta
a pacientului diabetic, aceasta investigayie fiind deosebit de utila Th diagnosticul i clasificarea edemului
macular diabetic, cunoscuta fiind abordarea terapeutica diferita n funcyie de tipul edemului macular.

INTRODUCTION

Fluorescein angiography (FA) has been successfully
used in ophthalmology since the early 1960s. Being a dynamic
method, it provides us with multiple information relatively
easly reproducible; it is a method of recording vascular
perfusion and retinal fluid dynamics using the fluorescein
sodium as contrast agent.(1,8,11) FA provides a topographic
image of the retina helping to establish the treatable lesions, to
identify ischemia in diabetic retinopathy and to determine a
diagnosis of certainty; it is a technique that highlights
chorioretinal blood vessels, even small capillaries surrounding
the foveal avascular zone.(2,5,9,10)

Diabetes mellitus (DM) has become epidemic in the
XXIM century, due to lifestyle westernization, aging,
urbanization, which resulted in diet changes, in adopting a
sedentary lifestyle with the development of obesity.(13)
Diabetic retinopathy (DR) is the most common retinal vascular
disease and the most important cause of blindness in the
working age population worldwide.(3,6,7,12,30) DR is an ocular
microangiopathy affecting the precapillary arterioles, capillaries,
venules, and to a lesser extent, the higher retinal vessels.
Chronic hyperglycemia causes in time biochemical changes
leading to vascular endothelial injury; these changes are
correlated with the occurrence and severity of DR.(4,14)
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In diabetic retinopathy, FA is not performed routinely,
because fundus biomicroscopy reveals in most cases the macular
edema or the proliferative changes, which can be well
visualized.(27,28)

This paper aims at addressing a topic of wide interest
in ophthamology, that is fluorescein angiography, a very
valuable examination for the patients with diabetic retinopathy,
without which we cannot establish a proper and an effective
trestment. We aimed at highlighting the large number of
information that can be obtained by using the fluorescein
angiography and also at emphasizing the importance of properly
informing the patient about the risks and benefits alike.

METHODS

We conducted a prospective interventional non-
comparative study on 17 patients with diabetic retinopathy in
different stages of evolution, with or without macular edema.
Fluorescein angiography was initiated in cases where visua
acuity deterioration could not be explained by the fundus
picture, to differentiate the retinal neovascularization from the
intraretinal microvascular abnormalities and in those patients
with macular edema, in view of treatment planning. In &l the
patients included in the study, we have performed FA, using the
Carl Zeiss fundus camera within Dr. Stanila Medical Centre in
Sibiu. No patient was known with a history of alergies to other
contrast agents.

Previousy to the fluorescein  angiography
examination, we determined the visual acuity, intraocular
pressure, biomicroscopy of the anterior and posterior pole, and
colour retinal photography (black, red, blue, green) in five
positions (the patient was asked to look ahead, up, down, right,
left), for the assessment of the central and periphera retinal
changes. The patients were informed about the technique,
possible risks and the complications that may arise. They gave
their consent for understanding the procedure and its
accomplishment. Also, the patients were warned that they might
experience transient discoloration of the skin, mucous
membranes and urine in yellow-orange. Each patient was
prepared 30 minutes before the mydriatics ingtillation
examination, so that the pupils should be sufficiently dilated. In
the presence of a physician experienced in intensive care, we
intravenously administered 5 ml of 10% fluorescein solution for
2-3 seconds. With the patient correctly positioned at fundus
camera, we did serial fundus photographs (every one second),
using a camera equipped with special filters. About 45 seconds
after administration, we set the other eye in order to record the
middle phase images, then we took pictures every one minute in
each eye for 15 minutes to capture the fluorescein circulating
late times.

Between November 2009 and February 2012, we
conducted FA in 17 patients with DR, aged between 45-70 years
old (8 men and 9 women, 11 patients with insulin-dependent
diabetes mellitus and 6 non-insulin dependent patients). We did
not report any complications or mgor side effects. After
fluorescein angiography examination, 9 patients in the study fit
the specific criteria of nonproliferative diabetic retinopathy
(NPRD). In 2 patients, in whom fundus biomicroscopy showed
changes specific to NPRD, fluorescein angiography revealed
fine neovessels, which were mistaken for intraretinal
microvascular abnormalities. In al patients examined, FA
emphasized micro and/or macroaneurisms in a much larger
number than on ophthamoscopy. They appear as
hyperfluorescent spots with maximum intensity in the
arteriovenous time with extinction or blur in late venous time.

There were few cases where a diffuse
hyperfluorescence could be noticed, as a result of aneurysms
rupture. Retinal hemorrhages were located on the FA due to the
hypofluorescent spots, as a result of the faulty transmission of
normal fluorescence, the so-called “blocking/masking effect”.
We pointed the hard hypofluorescent exudates (by masking the
background choroidal fluorescence) available mainly in the
crown (circinate exudates). On FA, we identified the intraretinal
edema as late diffuse hiperfluorescence (through diffusion from
the retinal capillaries). On FA, we noticed in 4 patients, cotton-
wool exudates with focal hipofluorescence by masking,
associated with adjacent capillary nonperfusion. In 2 patients,
we identified intraretinal microvascular abnormalities, as focal
hiperfluorescence associated with adjacent capillary occlusion
with no diffusion. Eight patients showed changes specific to
proliferative diabetic retinopathy. Neovascularization is
characterized by hyperfluorescent “leakage”’ areas, which grow
in size and intensity, while passing the 6 times of the fluorescein
circulation  through  the circulating tree:  Retinal
neurovascularization - 5 patients; Papillary neurovascularization
— 3 patients (a patient also showed iris neurovascul arization).

Macular edema was reveded on FA, both in the
patients with non-proliferative diabetic retinopathy, and in the
patients with proliferative diabetic retinopathy. 15 patients have
been diagnosed with diabetic maculopathy (diffuse - 4 patients,
focal - 3 patients, ischemic - 3 patients and mixed - 5 patients) —
figure no. 1

Figure no. 1. Diabetic macul opathy
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On FA, foca maculopathy is characterized as a
circumscribed aea of “leakage” with late focal
hyperfluorescence in networking and good macular perfusion.
Diffuse maculopathy shows a generalized “leakage” with early
stained hyperfluorescence and late diffuse hyperfluorescence
with macula “in flower petal” or “wheel spokes’. In ischemic
maculopathy, the nonperfusion area is highlighted as broad
foveal hypofluorescence. Subsequently, al the 17 patients
received laser treatment - 8 patients pan photocoagulation (PPC
- gpot with the diameter of 300-500 um for 0.1 sec, variable
energy until getting a whitish-grey impact), 6 patients — “grid”
laser (spot with the diameter of 100-150 um for 0.1 sec, power
100mw), 3 patients — focal laser (spot with the diameter of 50-
100 pm for 0.1 sec, power 100mw) — figure no. 2.

Figureno. 2. Laser treatment
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DISCUSSIONS

Currently, laser represents the gold standard for the
therapy of diabetic retinopathy and, especially for macular
edema.(3,17). Laser impacts bring about burns that destroy the
retinal ischemic territories, thus inhibiting the
neurovascul arization process.(18,21) In order to locate ischemia
responsible for neurovascularization, FA is compulsory, being
the only investigation able to identify these hypoxic retinal areas
and that can properly guide the laser treatment.(12,16,24) The
patient should represent one of the most important parts of the
treatment itself.(22) It is important to help the patients
understand that fluorescein angiography is not a treatment
method, but that without it, we cannot be sure that we have
applied the correct treatment.(25) FA changes in DR represent
the mirror of the pre-existing systemic disease control. In terms
of treatment, we have to reduce or eliminate hypoxia, asit isone
of the key factors in diabetic retinopathy. During hypoxia, gene
expression of vascular endothelial growth factor increases the
activity of the protein, which is modulated by other factors
including inflammatory cytokines, insulin growth factor,
reactive oxygen species and degradation products of advanced
glycosylation.(14,19,20) Increased macular edema, hard
exudates and ischemia at the level of fovea form the diabetic
macul opathy - the most common cause of vision loss in diabetic
patients.(3,6,21,26) Ischemic diabetic retinopathy is highlighted
ophtalmoscopically in the preploriferative or proliferative stage.
Ischemia causes blood vessels hyperpermesability, resulting in a
break in the hematoretinal barrier and therefore, retinal exposure
to neurotoxic biochemical substances. Ischemic diabetic
retinopathy with relatively normal fovea evolves through
neovascularization or neovascular  proliferation.(7,13,23)
Preretinal and papilary neovascular proliferation is complicated
with vitreous haemorrhage, tractional retinal detachment and
secondary neovascular glaucoma.(15,29) Laser
photocoagulation is the indispensable therapeutic method of
choice for diabetic retinopathy through which all nonperfusion
areas are confluently photocoagul ated as ischemic territories are
responsible for proliferation.(21)

CONCLUSIONS

Fluorescein angiography is the most important method
of paraclinical investigation in diabetic retinopathy. In theinitial
non-proliferative stage, FA demonstrates lesions of the hemato-
retinal barrier by highlighting areas of extracapillary diffusion of
fluorescein or it can show ischemic territories caused by
capillary occlusion. In the stage of proliferative diabetic
retinopathy, intraretindl  microvascular abnormadlities and
neovascular networks are highlighted. FA alows the
differentiation between the ischemic macular edema and the
exudative one; it has a major contribution in determining the
type of maculopathy and its severity. FA provides details
inaccessible through ophthalmoscopy or fundus biomicroscopy
and the images obtained can be stored on photographic film or
in digital form, allowing the study of ocular changes occurring
over time through repeated examinations.
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