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entry into the ETDRS,patients were asked to give written
informed consentafter receiving written and verbal infor-
mation concerning their disease and the study.

Study Design

The complete design of the ETDRS has been summa-
rized previously and is described in detail in the 848-page
Manual of Operations (available from the US Department
of Commerce, National Technical Information Service,
5285 Port Royal Rd, Springfield, VA 22161; Accession No.
PB85 223006/AS).?7?? The present report is limited to the
subgroup of eyes in the ETDRS that were identified as
having mild to moderate nonproliferative diabetic retinop-
athy and macular edema, as determined by theinitial
grading of baseline fundus photographs and fluorescein
angiograms of the ETDRS Fundus Photograph Reading
Center, Madison, Wis.

The treatment assignment scheme for these eyes is
detailed in Fig 1. First, they were randomly assigned to
immediate photocoagulation or deferral of photocoagula-
tion until high-risk proliferative retinopathy developed.
The eyes assigned to immediate photocoagulation were
then randomly divided into two photocoagulation regi-
mens. One half (754) of the eyes assigned to immediate
photocoagulation received only focal treatment for macu-
lar edemainitially. This report compares these focally
treated eyes with those randomizedto deferral of photoco-
agulation (1,490 eyes).

Excluded from this report are the results for the eyes
with mild to moderate retinopathy and macular edema
that were randomly assigned to an initial treatment of
panretinal photocoagulation and follow-up focal photoco-
agulation if macular edemapersisted (Fig 1), the eyes with
moderate nonproliferative retinopathy that did not have
macular edemaat the time of entry into the ETDRS, and
all eyes initially graded as having severe nonproliferative
or early proliferative retinopathy at the time of entry into
the ETDRS. Follow-up continues for these groups of
eyes.

Treatment

In the ETDRS, an eye is classified by the Fundus
Photograph Reading Center as having macular edema
when there is retinal thickening at or within 1 disc
diameter of the center of the macula or definite hard

exudates in this region. Macular edema is designated as
being “clinically significant” if at least one of the charac-
teristics listed in Table 1 is present.

An example of an eye with clinically significant macular
edema and mild to moderate nonproliferative diabetic
retinopathyis illustrated in Fig 2. Figure 2, middle left,
shows the appearanceof the retina immediately after focal
treatment for macular edema, as performed in the ETDRS.
A pretreatment fluorescein angiogram is used during
photocoagulation to identify “treatable lesions” (Table 2).
Treatmentis prescribed for all such lesions located within
2 disc diametersof the center of the macula butat least 500
microns from the center.

Microaneurysmsandotherfocal leakagesites receive 50-
to 100-micron argon blue-green or green-only burns of
0.1-s duration or less, with adequate power to obtain
definite whitening around the microaneurysm or leakage
site. For all microaneurysms greater than 40 microns in
diameter, an attempt is madeto obtain actual whitening or
darkening of the microaneurysmitself, which is generally
accomplished utilizing a 50-micron spot size. Repeated
burns are sometimes needed. Care is taken to avoid

rupturing Bruch’s membrane.
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Fig 1.—Early Treatment Diabetic Retinopathy Study treatment
assignment schedule for patients with macular edema and mild
to moderate diabetic retinopathy in one or both eyes. Random-
ization 1: All study patients had one eye randomly assigned to
immediate photocoagulation and other eye to deferral of
photocoagulation until ‘‘high-risk’’ proliferative retinopathy (as
described by the Diabetic Retinopathy Study”) developed.
Macular edema and mild to moderate retinopathy were present
in both eyes of 1,122 patients (2,244 eyes), and one eye was
randomly assigned to immediate photocoagulation or deferral.
Seven hundredfifty-four patients had macular edema and mild
to moderate retinopathy in only one eye; these eyes are about
equally divided between immediate and deferral groups. Ran-
domization 2: Eyes with macular edema and mild to moderate
retinopathy assigned to immediate photocoagulation were ran-
domized to either a combination ofinitial panretina! photocoag-
ulation and follow-up focal macular photocoagulation if macular
edema persisted or only focal macular photocoagulation at
initial treatment with panretinal photocoagulation if retinop-
athy progressed to severe nonproliferative stage or beyond.
Hatched boxesindicate those groups comparedin this report.

Table 1.—Clinically Significant Macular Edema (Anyof
the Foltowing Characteristics)

Thickening of the retina at or within 500 microns of the
center of the macula

Hard exudates at or within 500 microns of the center of the
macula, if associated with thickening of adjacent retina
(not residual hard exudates remaining after disappearance of retinal thickening)

A zone or zones of retinal thickening 1 disc area orlarger,
any part of which is within 1 disc diameter of the center of
the macula

Treatment of lesions closer than 500 microns to the

macula is not required initially. However, if vision is less
than 20/40, and the retinal edema and leakagepersist,
treatment of lesions up to 300 microns from the center is
recommended,unless there is perifoveal capillary dropout,
which might be worsened by this treatment.

Areas of diffuse leakage or nonperfusion within 2 disc
diametersof the center of the macula are treated in a grid
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