Can altering the pattern
of laser
photocoagulation for
proliferative diabetic
retinopathy help retain
visual fields for driving?

Laser panretinal photocoagulation has long
been established as the treatment of choice for
proliferative diabetic retinopathy. Meyer
Swickerath'? described it as a mode of
treatment in the 1960s using xenon arc. Initially
treatment was applied directly to areas of
neovascularisation, but with increasing
knowledge of the eye’s response to
photocoagulation and the use of ruby and argon
lasers, indirect scatter patterns were also
employed.

The Diabetic Retinopathy Study, which was
commenced in 1971 and sponsored by the
National Eye Institute in North America, looked
at several aspects of photocoagulation including
whether it prevented severe vision loss (<5/200)
from proliferative diabetic retinopathy; whether
there was a difference in efficacy and safety
between argon laser and xenon arc in both focal
and extensive scatter; and which stages of
retinopathy benefited most from treatment (or
at which stages treatment may be of no benefit
or even harmful). Side-effects of
photocoagulation were also investigated by this
large study, which showed that a decrease in
visual acuity and constricted visual field allied
to the treatment were more frequently
encountered in eyes treated with xenon arc than
with argon laser.?

Since that groundbreaking study other side-
effects and complications including decreased
night vision,* colour vision,® glare,® temporary
loss of accommodation,* choroidal
neovascularisation” and macular oedema® have
been described in relation to both treatments
with xenon arc and argon laser
photocoagulation.

Techniques and parameters in treatment
have altered somewhat since the 1970s. Heavy
burns often associated with earlier treatments
are more likely to reduce the visual field,
especially with the xenon arc
photocoagulator.>® These tended to destroy all
the retinal layers whereas the effects of lighter
xenon, argon laser and more recently diode
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laser tend to be limited to the retinal pigment
epithelium, thus reducing the risk of constricted
visual fields and decreased night vision.

Confluent burns or retreatment over
previously treated areas are more likely to have
a detrimental effect on peripheral vision.

The constriction of visual fields attributable
to laser alone that occurs as a complication of
panretinal photocoagulation is relatively low at
19%° (diabetic patients can lose visual fields
even without undergoing laser
photocoagulation; the reason for this is unclear
but may be related to subclinical
microangiopathy).!! The loss of visual fields can
have catastrophic effects on the affected
individual, with possible loss of independence
and the ability to drive a motor vehicle.

The Driving and Vehicle Licensing Agency
(DVLA) requirements for driving'! include the
ability to read a car registration plate at 67 feet
(which has been shown under realistic
conditions to equate to a visual acuity of
6/10),'% along with minimum visual field of at
least 120° along the horizontal and 20° above
and below in the vertical meridian (as defined
by the Esterman binocular visual field test)."

Most authorities would not initially take into
consideration preservation of visual fields when
undertaking panretinal laser photocoagulation,
preferring to control the neovascularisation
process as the main priority.

An adequate panretinal laser ablation should
have a minimum of 2000-3000 burns applied
with a spot size of 200-300 pm and placed at
intervals of one spot apart.14 (Closer placement
of burns may eventually result in a confluent
appearance with enlargement of the spots over
time.'?) Supplemental laser may be necessary to
invoke regression. This may also result in a
confluent appearance to the treatment.

With altering patterns in scatter laser
photocoagulation over the years, some
operators will avoid the temporal and nasal
retina initially with a view to limiting the
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damage to the visual fields, only treating these areas if
supplementary laser treatment is required.

Past experience suggests that the central versus
peripheral patterns of laser photocoagulation are not
significantly different in terms of the improvement in
retinopathy status.'® Mathematically calculating and
tailoring the areas for panretinal photocoagulation in
individual eyes with proliferative diabetic retinopathy is
a novel and intriguing way of attempting to preserve the
driving visual field (as suggested by N. Davies'” in this
issue of Eye). This does not, however, take into account
areas of capillary non-perfusion as a possible stimulus
for neovascularisation and assumes that it is the total
number of burns that is of more importance than
specifically treating areas of ischaemia.

To fully realise the possible benefits of altering the
pattern of panretinal photocoagulation, a randomised
controlled clinical trial would be appropriate. In practical
terms it may well be difficult to control retinal
neovascularisation due to diabetes in any particular
pattern of laser photocoagulation. Any alteration in
treatment pattern or parameters that potentially reduces
side-effects in this chronic debilitating condition is
worthy of consideration.
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