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Diabetic maculopathy

Diabetic maculopathy is now a technical term more precise
than a sick macula in a diabetic and may be defined as "visual
loss due to macular oedema or hard exudates."' Exudates
occur most frequently in the outer reticular layers of the
retina (for example, in the fibre layer of Henle).2 They are
formed from leakage of plasma lipoproteins and mucoproteins,
as well as of fibrin, as a result of increased capillary perme-
ability, perhaps in association with increased blood flow.3 4

Typically the exudates form segments of a circle around the
macula, and particularly lateral to it. Over the years virtually
the whole circle may be affected at one time or another.
Death of neuronal cells with further deposition of lipids is
probably secondary to the initial exudative lesion.
The relative freedom of the macula from haemorrhagic

lesions is readily explicable by the lack of retinal capillaries
over it,5 but the predisposition of this region to form hard
(or waxy) exudates is not easily explained. Though nothing
in retinopathy is absolute, diabetic hard exudates are rarely
located in the radiating streaks often seen when hypertension
is the primary cause. Hard exudates are readily distinguished
from the soft white exudates of retinal infarction. Probably
soft grey exudates are later phases of the latter; they may
require use of the green filter on the ophthalmoscope to be
seen easily.3 Soft exudates are much more variable with time
than the hard.

Macular oedema is probably particularly dependent on
increased capillary permeability. The more obvious are the
exudates, the more common is macular oedema, but it may
also be the sole cause of severe visual loss. It is perhaps the
most difficult serious retinal lesion for the non-ophthalmologist
to see,' even after the obligatory pupillary dilatation. It
appears as a hazy sheen with loss of definition of small vessels
and increased reflectance from the surface, perhaps from
swelling. Though macular oedema is potentially largely
reversible, this depends on macular perfusion; if perfusion is
poor the lesion (and so vision) fails to improve, even with
better care of the blood sugar concentrations.6 Macular
damage may impair sight much more insidiously than
dramatic episodes of vitreous haemorrhage with intryening
absorption.

Exudative maculopathy is typically seen in more elderly
patients, often with non-insulin dependent (type II) diabetes,
and may appear sooner after diagnosis of the disease-in
contrast with the proliferative lesions most commonly appear-
ing 10 to 25 years after recognition of insulin dependent
(type I) diabetes.6 7 In a recent report 90% of patients with
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maculopathy were at least 30 years old when their diabetes
had been diagnosed and almost 30% were over 60.7 When,
however, macular oedema occurs independently of the usual
perimacular hard exudates its clinical course is closer to that
of proliferative retinopathy, perhaps because the appreciably
increased vascular permeability contributes to both.

Increasing time from the diagnosis of diabetes is always the
surest guide to increasing prevalence of diabetic tissue
damage.3 8 Retinopathy reflects a probably general rule that
duration is quantitatively more important the older the
patient.9 Moreover, probably the various forms of hyper-
lipidaemia increase the likelihood of retinopathy,2 9 though
the mechanism of this is difficult to disentangle from the
variable extent to which hyperlipidaemia occurs in diabetics
whenever hyperglycaemic.
The part played by raised blood glucose concentrations in

retinopathy remains surprisingly controversial, particularly in
view of the climate of near certainty a few years ago, when
returning the blood glucose concentrations as nearly to
normal as possible was canvassed as the only necessary
preventive. But both "How near to normal is possible ?" and
"How near to normal is necessary?" were questions never
answered. Massive studies, exemplified by Pirart's,'0 gave
the overall picture that poor control of glucose was associated
with a greater risk of retinopathy. Such studies, however,
could be criticised as either retrospective or showing a massive
loss to follow up over perhaps 20 years. They also addressed
the relation by qualitative questions answerable only by "Yes"
or "No" (since they used t test or x2 tests) and not with "How
much ?" or "Over what range, with what gradient of risk ?"

It was all the more shattering when two prospective studies
with initial randomisation of their relatively small numbers
between treatment groups gave no substantial support to
benefit, firstly, from tight control ofglucose concentrations over
a year by continuous subcutaneous insulin infusion as opposed
to the usual control by conventional (usually twice daily)
insulin injection,1' and, secondly, from moderately improved
mean concentrations of glycosylated haemoglobin achieved by
intensified conventional diabetic treatment over two years as
opposed to usual clinic treatment.'2 Both studies recruited
patients who had already developed background retinopathy
between five and 15 years from the diagnosis of their diabetes.
The benefit from continuous subcutaneous insulin infusion
shown in some refined tests of retinal function was offset by
an increased development of soft exudates," and this was
confirmed in a separate, preliminary report.13

VOLUME 286 NO 6369 PAGE 915



916 BRITISH MEDICAL JOURNAL VOLUME 286 19 MARCH 1983

Maculopathy has been widely distinguished only recently
and has not been separately studied in analyses of risk factors
such as hyperglycaemia or increased capillary fragility of the
forearm skin.14 Nor has it been tested for correlation with
hyperlipidaemia, though an increase in low density lipoprotein
cholesterol alone (as well as total hypercholesterolaemia) has
been found to be a risk factor for retinopathy as a whole.15
A longstanding Australian report16 that type II diabetics show
more retinopathy if they are relatively insulin resistant has
recently been confirmed from London.'7

Treatments designed to lower or alter plasma lipid values
reduce the size of perimacular hard exudates. Both low fat
diets'8 and fat restriction with an increase in the proportion
of polyunsaturated fatty acids'9 have been associated with
shrinkage of exudates, as was prescription of clofibrate without
special dietary measures.20 Vision was not improved, however,
presumably because previous retinal destruction was
irreversible. With retinopathy in general there is one report
of preventive benefit from manipulating the dietary fat,2' and
this result urgently requires further study with particular
emphasis on exudative maculopathy. Cosmetic results have
also been obtained by administration of para-aminosalicylic
acid.22 Hypophysectomy, however, did not help maculopathy.Y

Early reports of benefit from photocoagulation for maculo-
pathy have now been handsomely confirmed. After Meyer-
Schwickerath24 25 introduced the technique for diabetic
retinopathy this treatment was twice reported to decrease
further deterioration in visual acuity.26 27 Then the first study
in which the eye to be treated was randomly selected showed
over an average of 26 months that untreated eyes deteriorated
much more than treated ones. It also emphasised that eyes
with an initial vision of 6/60 or more did not benefit,28 as is
almost inevitable from a treatment which prevents deterioration
rather than causes improvement.
The latest report from the British multicentre study on

xenon arc photocoagulation7 describes 99 patients with
maculopathy; for inclusion in the study both eyes had to be
similarly affected, and one eye was chosen at random for
treatment to an extent determined by the ophthalmologist.
During the five years of observation the treated eyes
deteriorated on average less than one line of acuity while
untreated eyes deteriorated by more than two lines (p < 0 01).
The difference was greatest when the initial acuity was best
(6/6 or 6/9), and in this study even patients with 6/36 vision
were not helped. In 13 diabetics both eyes went blind, but
26 untreated and six treated eyes were responsible for unilateral
blindness. None of the various recorded clinical features
affected the visual outcome (metabolic data were not analysed),
but those who died had greater mean blood pressure than the
survivors (p < 005). Vasoproliferative lesions were responsible
for blindness in perhaps a quarter of the patients who lost
their vision, so this must always be guarded against, even
when retinopathy appears to be dominated by maculopathy.

If treatment seems successful when it only blocks further
deterioration, preventive medicine is crucially important.
Time from diagnosis of disease is of overriding importance in
predicting the development of tissue damage. The time from
the first appearance of substantial hyperglycaemia may well
prove to be even more important, as hinted by the influence
of high blood glucose concentrations at diagnosis on the
deterioration of the vibration sensory threshold in the feet
in patients with type II diabetes.2' In the recent British study
some retinopathy was present at diagnosis in a fifth of those
later studied because of maculopathy.7 Evidence is growing
that community screening for diabetes (or hyperglycaemia) is

a pointer to treatment as well as an academic exercise, because
maculopathy typically affects late middle aged or elderly
type II diabetics.
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