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Abstract
Background/aims—Diabetic retinopathy
screening guidelines recommend referral
to an ophthalmologist if there is exudate
within one disc diameter of the fovea.
Many of these patients, however, have
resolution of small amounts of exudate
without treatment. This study aimed to
assess whether patients with minimal
streak or dot exudates within one disc
diameter of the fovea can be monitored in
a screening programme without compro-
mising visual acuity.
Methods—A retrospective review of
records and Polaroid photographs ob-
tained by one screening centre over a 10
year period was performed. Outcomes
measured were referral rates, alteration of
Snellen visual acuity, and the need for
macular photocoagulation treatment.
Results—55 patients (74 eyes) fulfilled
entry criteria (37 streak and 37 dot
exudates). Mean follow up was 56.1
months (range 12–127 months). Twenty
five patients (30 eyes) were referred to an
ophthalmologist. 13 eyes (17.6%) required
macular photocoagulation treatment.
Four eyes (5.4%) lost two or more lines of
Snellen acuity over the follow up period
(three from macular oedema and one
from macular ischaemia). There was no
relation between the presence or resolu-
tion of minimal exudate and visual loss
(p>0.2).
Conclusion—It is appropriate to monitor
eyes with streak or dot macular exudates
at 6–9 monthly intervals in a screening
programme.
(Br J Ophthalmol 1999;83:563–566)

Guidelines have been established for referral
policy in diabetic retinopathy screening.1–4

These recommend referral to an ophthalmolo-
gist if there is any haemorrhage or exudate
within one disc diameter of the fovea.1 3 4 This
does not, however, coincide with the Early
Treatment of Diabetic Retinopathy Study
(ETDRS) definition of significant macular
exudate. The ETDRS defined significant
macular exudate using a standard photograph
(photograph no 3), which shows a small
amount of macular exudate.5 However,
ETDRS guidelines for photocoagulation treat-
ment of diabetic maculopathy rely on retinal
thickening in a clinically significant location
regardless of the presence or absence of
exudate.5 This cannot be assessed from a non-
stereo screening photograph or direct ophthal-
moscopy, which are the most widely used

screening methods in the UK. Hence, it is not
known whether eyes with small quantities of
exudate require treatment or can be monitored
with no threat to vision.

From clinical experience it has been noted
that many cases of streak or isolated dot
exudates resolve spontaneously with no ad-
verse eVect on visual acuity. Our centre has
developed a protocol for closely observing
patients with small quantities of macular
exudate within the screening service. Patients
with small amounts of streak or dot exudates
are monitored by the usual screening method
but at an increased frequency and with the
advice of a consultant ophthalmologist. In this
retrospective study we assessed whether this
method of monitoring eyes with streak or dot
macular exudate in a screening environment is
appropriate.

Patients and methods
A retrospective review of screening records
obtained by the Diabetic Eye Complication
Screening (DECS) service at one centre over a
10 year period was performed. The patient
population consisted of diabetic patients at-
tending a hospital based primary eye screening
clinic and were 95% general practitioner
referred and not attending hospital diabetic or
ophthalmic services. At each screening visit
corrected Snellen visual acuity was checked
before dilatation. New visual symptoms, medi-
cal problems, or changes in diabetic treatment
were recorded. A single 45° Polaroid photo-
graph of each macula was taken and direct
ophthalmoscopy performed by the same expe-
rienced screener. In cases of macular exudate a
consultant ophthalmologist with a special
interest in diabetic retinopathy made the deci-
sion regarding appropriate rescreening interval
or need to refer. This decision was based on
clinical judgment and was influenced by
change in visual acuity, overall progression of
retinopathy, and visual function in the fellow
eye. The ability of the screening service to
detect true positive cases of sight threatening
diabetic retinopathy (STDR)—that is, macu-
lopathy, pre-proliferative and proliferative dia-
betic retinopathy, is known from a prospective
study comparing the screener against the refer-
ence standard of an ophthalmologist using slit
lamp biomicroscopy (unpublished data). From
a sample of 302 patients the sensitivity of
detection of STDR was 84% (approximate
95% CI 71%–97%) and the specificity was
96% (approximate 95% CI 89%–100%). This
exceeds the British Diabetic Association’s
guidelines for good practice in diabetic retin-
opathy screening.4
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Consecutive photographs and records from
the screening archives were reviewed inde-
pendently and assessed for the presence,
nature, and location of macular exudate;
corrected visual acuity; and follow up arrange-
ments recommended by the ophthalmologist.
Inclusion criteria were eyes with one to three
streak (Fig 1) or one to three isolated dot (Fig
2A) exudates within one disc diameter of the
fovea and a minimum follow up period of 12
months. Exclusion criteria were eyes with more
than three streak or dot exudates, more
exudate than Figure 3, definite circinate rings
of exudate or diVusely scattered exudate, as
these eyes were always referred for eye clinic
review. Eyes with evidence of coexisting
pre-proliferative or proliferative retinopathy
were also excluded as they were automatically
referred to the clinic. Hospital records of
included patients referred were reviewed and
findings at the ophthalmic clinic were noted,
including any macular photocoagulation treat-
ment performed. Outcomes measured were
corrected visual acuity, resolution or worsening
of streak or dot macular exudates, the need for
referral to an ophthalmologist, and outcome of
the clinic visit.

STATISTICAL METHODS

Statistical analysis was performed using STAT-
VIEW (Abacus) software package. The intra-
group changes were assessed using a two tailed
paired t test and the unpaired t test was used to
assess intergroup control data comparisons. ÷2

Tests were used to measure outcomes against
patient variables.

Results
Photographs and screening records from 2700
patients were reviewed, which represented all
the patients seen by the DECS service at one
centre over a 10 year period. Eighty three
patients (3.1%) were identified as having
macular exudate within one disc diameter of
the fovea, which met the entry criteria. From
this sample, data from 55 patients were
included in the final analysis. Twenty six
patients were excluded because of inadequate
follow up. This was the result of detection of
exudate within the past year (n=4), the patient
moving out of area (n=4), failure to attend
outpatient or screening appointments (n=10),
or lost or inadequate hospital records (n=8).
Two patients were excluded because of con-
comitant serious eye disease.

Figure 1 Fundus photograph showing streak exudate near
the fovea.

Figure 2 (A) Fundus photograph showing eye with dot exudates. (B) Same eye 6 months later when the exudate had
resolved without treatment.

Figure 3 Eye with multiple streak exudates. All eyes
included in the study had less exudate than this standard.
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PATIENT DEMOGRAPHICS

Of the 55 diabetic patients included there were
34 women and 21 men. The mean age at
detection of exudate was 57.2 years (range
25–77 years (SD 10.72)). Fifty patients had
non-insulin dependent or type 2 diabetes mel-
litus of whom 12 were insulin treated and the
remaining five patients had insulin dependent
or type 1 diabetes mellitus. The mean duration
of diagnosed diabetes at detection of exudate
was 10.76 years (range 0.2–44 years (8.5)).
Twenty (36%) of the patients had known
hypertension. The patients excluded because
of inadequate follow up were similar to this
group (Table 1). The mean follow up period
was 56.1 months (range 12–127 months).

MACULAR EXUDATE OUTCOMES

Of the 55 patients included in the analysis
there were 74 episodes of macular exudate (37
episodes of streak and 37 of dot exudates)
meeting entry criteria (37 in right and 37 in left
eyes). Mean time to first review was 8.32
months (SD 5.51) with a range of 2–36
months. Thirty nine patient episodes (52%)
were reviewed within 6 months. A further 13
episodes (17.6%) received their first review
between 6 and 9 months. All but four episodes
of exudate were reviewed within 14 months.
The four episodes reviewed after 14 months
were due to postponement of the follow up
screening appointment by the patient.

The majority of exudates resolved (Table 2).
No significant relation was found between type
or duration of diabetes and worsening or reso-
lution of macular exudate. No significant rela-
tion between type of exudate, sex, age, or
hypertension and resolution or increase of exu-
date was found (p>0.2 for all).

CLINIC REFERRALS AND TREATMENT

During the follow up period 25 patients (30
eyes) were referred to the medical retina clinic:
20 patients were referred because of increasing
macular exudate, however one failed to attend
the clinic appointment. One was referred for
unexplained worsening of visual acuity pre-
sumed to be due to maculopathy. Four were
referred for other reasons; cataract precluding
fundal view (n=1) and progression to prolifera-
tive or pre-proliferative retinopathy (n=3). Of

the 19 patients referred with increasing exudate,
12 patients (13 eyes) required macular focal or
modified grid photocoagulation treatment for
clinically significant macular oedema, as defined
by the ETDRS. No eyes required full macular
grid treatment. Four eyes (31%) required treat-
ment within 1 year of detection of exudate
(mean 9.25, range 8–11 months). Three further
eyes required treatment within the next 12
months. The mean period between detection of
exudate and treatment was 28.54 months (range
8–83 (21.82) months). There was no significant
relation between type of exudate and require-
ment for laser treatment (p>0.1). There was no
significant relation between sex, age, hyper-
tension, type or duration of diabetes, and
treatment rate (p>0.1 for all).

VISUAL OUTCOME

Sixty six eyes (90%) maintained a stable visual
acuity despite fluctuation of macular exudate
over the follow up period. Three eyes (4%)
gained two lines or more lines of Snellen
acuity. Four eyes (5%) lost two lines or more
lines of visual acuity (95% CI 0–11%). Three
fellow eyes with no macular exudate lost two or
more lines of Snellen acuity over the same fol-
low up period. Applying Fisher’s exact test,
there was no significant diVerence in the
number of eyes with exudate losing vision
compared with eyes without exudate losing
vision (p=0.69). One patient’s vision could not
be assessed at follow up owing to aphasia after
a stroke.

Of the four eyes with loss of visual acuity two
had increasing exudate, one developed prolif-
erative diabetic retinopathy, and one had an
ischaemic macula proved by fluorescein angio-
gram. The reduction of visual acuity occurred
at a mean time of 23.8 months (range 9–37
months (15.34)). The loss of vision after 9
months was due to macular ischaemia. Reduc-
tion in visual acuity was not related to type of
exudate, sex, age, hypertension, type or dura-
tion of diabetes (p>0.1 for all).

Discussion
This retrospective study attempted to assess
whether it is safe to monitor small quantities of
macular streak or dot exudate in a screening
programme when there is a facility for review
sooner than 1 year. In the population screened
approximately 3% of patients developed streak
or dot exudates. From the data available retro-
spectively there were no predictive factors to
determine which patients would develop these
exudates. Similarly, there were no prognostic
factors to determine which patients would
require photocoagulation treatment or lose
visual acuity.

There are approximately 1.28 million dia-
betics in the UK at present.6 Therefore, from
our figures, it can be extrapolated that approxi-
mately 38 300 patients in the UK over a 10
year period would develop mild streak or dot
macular exudates. This represents a sizeable
number of clinic referrals if current screening
guidelines are followed. However, in our study
only four of the 74 eyes (5%) lost two or more
lines of visual acuity over a mean follow up

Table 1 Comparison between patients excluded due to inadequate follow up and those
included

Patients included Inadequate follow up

Number 55 28
Male:female 1:1.6 1:1.8
Mean age (years) 57.2 (SD 10.7) 61.2 (SD 10.2)
Type of diabetes (type 1:type 2) 1:10 1:13
Duration of diabetes (years) 10.76 (SD 8.5) 10.76 (SD 7.2)
Hypertension? 20 (36.4%) 10 (35.7%)

Table 2 Outcome of macular exudates

Type of
exudate Outcome Number

Mean time
(months)

Range
(months) 95% CI

Streak Resolved 25 (68%) 14.5 5–44 3.7
Increased 12 (32%) 16.7 2–56 8.4

Dot Resolved 26 (70%) 13.4 5–27 2.9
Increased 8 (22%) 13 4–49 10.4
Same 3 (8%) 16.7 11–20 5.58

Natural history of diabetic macular streak exudates 565

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bjo.bm

j.com
/

B
r J O

phthalm
ol: first published as 10.1136/bjo.83.5.563 on 1 M

ay 1999. D
ow

nloaded from
 

http://bjo.bmj.com/


period of 56.1 months although, owing to the
small numbers aVected, the 95% confidence
intervals are relatively wide (0–11%). One eye
lost vision after 9 months as a result of macular
ischaemia, which is untreatable. A further eye
lost visual acuity at 12 months because of the
presence of macular exudate and oedema. The
other two eyes lost vision over a 37 month
period. Of the 13 eyes requiring macular pho-
tocoagulation treatment, four (31%) required
treatment within 1 year of detection of
exudate. The number of patients losing signifi-
cant visual acuity may have been more had a
standard 12 month review interval been imple-
mented, as treatment of maculopathy would
have been delayed in these patients.

Diabetic eye screening is a cost eVective way
of preventing loss of vision from diabetic retin-
opathy in both type 1 and type 2 diabetic
patients.7 8 The natural history of proliferative
retinopathy has been established.9 The markers
of worsening ischaemia, such as venous bead-
ing and intraretinal microvascular abnormali-
ties, determine urgency of referral to the
ophthalmic service.10 11 However, the natural
history of maculopathy is less well understood.
It is known that retinal exudates consist of
plasma lipoproteins that accumulate mainly in
the outer plexiform layer of the retina after
leakage from altered retinal capillaries.12 It has
also been noted that some exudates will spon-
taneously improve following thrombosis of
intraretinal microaneurysms and subsequent
resolution of vascular leakage.13 However, there
is currently no way of predicting if or when this
will occur.

Screening programmes should be as stream-
lined and cost eYcient as possible with a high
sensitivity—that is, ability to detect all the true
positive cases, and a high specificity—that is,
the ability to detect as few false positives as
possible. Diabetic retinopathy screening guide-
lines advocate referral of all patients with
macular exudate to an ophthalmologist for
review.1 3 4 This represents a sizeable pro-
portion of screened patients, who often have
resolution of the exudate without the need for
treatment and with no loss of visual acuity.
Therefore, in order to streamline resources
further it may be time to amend screening
guidelines for maculopathy. Most screening
methods in common use are unable to detect
mild/moderate amounts of macula thickening
and even stereopair photographs, as used in the
ETDRS, are not reliable at detecting retinal
thickening.14 However, most screening meth-
ods are capable of detecting macular exudates.
The ETDRS criteria for significant macular
exudate used a standard photograph (standard
photograph no 3),5 which shows a small
amount of macular exudate within one disc
diameter of the fovea. Eyes in this study had
dot or streak exudates, which are of a diVerent
configuration to the exudate represented in this

standard. Some of the eyes had more exudate
than this standard, although all had less
exudate than Figure 3. The ETDRS studies
did not correlate requirement and response to
treatment with quantity of exudate present, as
the sole criterion for treatment was the
presence of clinically significant macular
oedema regardless of the presence of exudate.
To date there have been no data on manage-
ment of patients with streak or dot exudates
either with or without clinically significant
macular oedema. However, from our data the
number of patients at risk of requiring
treatment or losing vision is small and hence a
policy of monitoring is appropriate.

The screening service described is flexible
owing to the close liaison with the ophthalmic
department and the facility to monitor patients
who would normally be referred at other
centres. Our current policy is to review patients
with small quantities of streak or dot macular
exudate in 6–9 months and to monitor both
visual acuity and fundal appearance. From this
study, patients with small amounts of streak or
dot exudate can be monitored in a screening
programme without significant loss of visual
acuity providing there is a facility for 6–9
monthly review.
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