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Fig. 1—Spectral position of light emitted from various laser
sources in comparison with emission characteristics of a
Xenon high-pressure light source.

of about 100-500 u have proven to be of particular
value in the treatment of small lesions close to the
macula. The dark red color of the emitted laser
beam allows for treatment without retrobulbar
anesthesia, since in this spectral range no photo-
phobia is elicited, and the eye has “no time to move”
during the short exposure time. On the other hand,
light of this wavelength is greatly reflected by the
red blood vessels and only minimally absorbed by
them, which makes it less usable for coagulation of
vascular lesions. If those are located within the
retina, the heat generated by absorption of the light
in the retinal pigment epithelium may secondarily
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lfig. 2—Percent absorption in human retinal pigment epithe-
lium and choroid for equal intensities and light incident on
the cornea. Ar = Main Argon laser emission bands. R =
Ruby laser wavelength.

GEERAETS AND CARROLL: DIABETIC RETINOPATHY

cause vessel obliteration. In cases where vessel pro-
liferation into the vitreous has developed, as seen
primarily in diabetic retinopathy (fig. 3) among
other pathological conditions, the Ruby laser light
is relatively ineffective and may even be hazardous
if the light energy is increased to achieve coagula-
tion of vascular structures within the vitreous it-
self (7). This is the area where the Argon laser
has found its principal and dominant role in clin-
ical ophthalmology. The bright bluish-green laser
beam produces photophobia similar to white light
and, thus, in most situations retrobulbar anesthe-
sia is required. This spectral wavelength is strongly
absorbed by the hemoglobin and achieves coagula-
tion of the blood with vascular obliteration most
easily and successfully (6, 9).

In early stages of diabetic retinopathy with
retinal microaneurysms, hemorrhages, and exudates
(figs. 4 and 5), and in more advanced stages where
neovascularization has already developed (fig. 6),
both white light and Argon laser light are equally
effective. Only in conditions where the lesions are
close to the macula is the Argon laser superior since
its greater light intensity permits retinal coagulation
of very small foci, thus creating a condition of less
potential danger to the macula and fovea.

More recently, Blair and Gass (2) showed that
“mild photocoagulation” in the area of the maculo-
papillar bundle did not produce large central scoto-
mata due to destruction of nerve fibers passing over
the coagulated site to the optic nerve. This obser-
vation had been described in animal experimentation
using histological techniques at various time inter-
vals following light exposure (7), and in human
volunteers whose eyes had to be enucleated for
other pathological reasons (8).

The effectiveness of photocoagulation in dia-
betic retinopathy has not been statistically estab-
lished on a large scale. Its evaluation is difficult
since the natural pathological condition may fre-
quently undergo periods of arrested states or even
improvement. It is, therefore, not astonishing that
a number of ophthalmologists are not in favor of
this relatively destructive form of therapy. Pro-
ponents for photocoagulation therapy can be largely
separated into two groups, that is, 1) those who
prefer to coagulate only those lesions which may
potentially cause vitreous hemorrhages and areas of
neovascularization; and 2) those who want to ther-
apeutically produce large chorioretinal scars in-
volving areas of diseased and ophthalmoscopically
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