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ABSTRACT 

Fluoreacenca angiography L wed by peraonnel in tbe OpbWmoiol). B m 4  
USAF School of Aerorp.ee Medicine, to evaluate o c u l u  problem. I t  bu d h - w  
d u e  in eraluting patient. with rarioua intraocular pathologh. It c ~ l l  be d 
to rtudy the pmgrembn and pathopbydology of retinrJ urd chor0id.l conditions, 
auch M uterkl ~ r o u a  retinopathy, intnoculu tumon, dkbetk retinal chngtr, e k  
The potential uaca of thb technic M a bo1 in reaeuch extend. to other tm of 
atrera u they affect retinal circulation. 
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TECHNIC AND APPLICAllOnS OF RUORUCEWCE ANGIOGRAPHY 
IN AEROSPACE OWTHAlMOLOGY 

I. INTRODUCTION 

Retinal fluorescence angiography is now 
being used in the Ophthalmology Branch, 
USAF School of Aerospace Medicine, to evalu- 
ate patients with various ocular problems. The 
technic has other potential uses in research 
which can be studied by Air Force ophthalmol- 
ogists. 

Novotny and AMs (1) were the first in- 
vestigators to describe a method of photograph- 
ing fluorescence of blood circulating through 
the human retinal vasculature after the intra- 
venous injection of fluorescein. Since then, 
several modifications of the technic have been 
published by different groups (2-7). 

Because the technic yields such a detailed 
serial photographic representation of the dy- 
namic retinal and choroidal circulation, it is 
valuable in the diagnosis of inflammatory 
diseases (8), ocular tumors (8, 9), and retinal 
arteriolar occlusion (10). Similarly, the meth- 
od has been rewarding in the study of the 
pathophysiology of hypertensive retinopathy 
(ll), diabetic retinopathy (12, 13), focal reti- 
nal ischemia (14), and disciform detachment 
of the retinal neuroepithelium (16). At the 
USAF School of Aerospace Medicine the tech- 
nic has been utilized in the evaluation of pa- 
tients with ocular pathology in most of the 
above-named categories. 

II. METHOD 

A standard Zeiss fundus camera has been 
modified according to the technic of Allen 
e t  al. (7). These modifications consist of the 

placement of a 47A (blue) Wratten fluorescence- 
exciting filter in the path of light entering the 
eye. It was placed over the No. 7 aperture of 
the aperture selection wheel. A No. 16 
(yellow) Wratten blue-absorbing filter was 
taped to the front of the adaptor used for con- 
necting the Contraflex film folder to the fundus 
amera. 

Tri-X 36 mm. black-and-white film haa been 
selected for use. It is markedly underexposed 
because of the two filters so it ia 100% over- 
developed in undiluted DK-60. High-contrast 
glossy photographic paper is used for the 
prints. The development of each print must 
be carefully controlled to prevent changes in 
the background illumination. 

The stroboscopic light with the standard 
Zeiss fundus camera recycles very slowly so 
a fast charge unit (Bussey Electronics) was 
coupled to the electronic system. With this 
system the stroboscopic light is recharged 
within 1 second, and photographs can be 
taken as fast  as the photographer can advance 
the film. 

The procedure for a normal fluorescence 
angiography study is to seat the patient at the 
camera, make all the necessarg adjustments, 
and focus the camera on his fundus. When all 
is ready, a venipuncture is made in an ante- 
cubital vein, the No. 47A filter is rotated into 
the path of light entering the eye (the No. 15 
filter had previously been placed in front of the 
film holder), and 10 cc. of 6% fluorescein are 
injected as rapidly as possible. The photog- 
rapher begins making exposures at 7 seconds 
after the injection. For approximately 10 to 
12 seconds he takes a photograph every second. 
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Then he slows the pace to one photograph every 
3 seconds for about 20 seconds. If indicated, 
more photographs are taken at arbitrary inter- 
vals up to 1 or 2 hours after the injection. 

Figure 1 shows the arrangement. The 
photographer on the left and the patient on the 
right are separated by the Zeiss fundus camera. 
The physician in the center injects the fluores- 
cein as rapidly as possible. The recorder who 
notes the times of photographic exposures is 
not shown. 

III. RESULTS 

Fluorescence angiography has been found 
to be a very useful adjuvant in the study of 
diagnostic problems of the inner eye and in 
evaluating the seventy of hypertensive and 

diabetic retinopathies. It is a harmless pr+ 
cedure; the only adverse effect reported is 
nausea or vomiting in 1% of the patients. 
Most of the fluorescein is excreted in the urine, 
chemically unchanged, within 24 hours. Prior 
to the procedure, the patient is told that his 
skin and conjunctiva will be given a yellow 
tint for approximately 24 hours and that his 
urine will fluoresce for the same time. 

IV. DISCUSSION 

In addition to the diagnostic uses of flu- 
orescence angiography, it has many research 
potentials. Since it yields an excellent photo- 
graphic recording of the dynamics of retinal 
circulation, i t  can be used for many studies on 
the effects of various stresses on the circula- 
tion. Frayser and Hickam (16) have used it in 
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FIGURE 1 

Awangcmatf t  for p e r f o r m i n g  rdt ina l  flwraesncs angiog-  
raphu. On the left ir the photographer and OR the right u 
the ab jec t .  The physician in the canter inject. tha fluoracsirc 
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the study of the effects of 0, and C02 on retinal 
circulation. It has been used for studying ex- 
perimental chorioretinal bums in rabbits (17). 

The B i o d y n a m i c s  and Ophthalmology 
Branches at the USAF School of Aerospace 
Medicine are currently using this technic in 
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