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ABSTRACT
Objectives:
(i) Toillustrate the occurrence of failure of regression of
neovascularization (NV) following adequate initial
. and supplemental pan-retinal laser photo-
coagulation (PRP) using 3 case histories

(ii) To review theliterature on possible actiogenesis and
further management options

Methods: The hospital records of 3 patients with
proliferative diabetic retinopathy (PDR) and in whom
NV did not regress following multiple sessions of PRP
were reviewed. The data extracted included status of
diabetic control, status of proliferative diabetic retino-
pathy, and details of laser treatment and outcome.

Results: The 3 patients were all middle-aged males in
stable clinical condition and with non-insulin dependent
diabetes of more than 12 years duration. Two of the
patients were managed in Saudi Arabia where theargon
green laser was used, while the third one was managed
in Nigeria with the diode laser. The number of laser
burns for the two patients who were undergoing laser
treatment for the first time were not less than 1,750,
while the amount during supplemental laser sessions for
each of the 3 patients varied according to the available
retinal space that had not been treated during past laser
treatment sessions. The power settings were generally
made to produce moderate laser burns with the spotsize
set at 500 micro-meters and a duration of 0.1 seconds.

Conclusions: Despiteadequate initial and supplemental
PRP in these 3 patients, their NV failed to regress. It is
recommended that a more extensive PRP be made
during initial sessions and liberal use of supplemental
PRP be made in cases of non-regression.

Key words: proliferative diabetic retinopathy, pan-
retinal  photocoagulation, and persistent
neovascularization,

" INTRODUCTION

Routine ophthalmic laser service is becoming more
available in developing countries such as Nigeria."” Pan-
retinal (laser) photocoagulation (PRP) for proliferative
diabetic retinopathy (PDR) constitutes a significant
proportion of the laser treatments being offered,' a point
that underscores the fact that diabetic retinopathy is no
longer a rare condition among Nigerians,*" as it used to
be a few decades ago.”®

The Diabetic Retinopathy Study Group proved that
PRP significantly decreases the likelihood that an eye
with high-risk characteristics in PDR will progress to
visual loss.”” The four high-risk characteristics are:
presence of new vessels, location of new vessels on the
disc, severity of new vessels and presence of pre-retinal
or vitreous haemorrhage. These characteristics emanate
from the formation and progression of
neovascularization (NV), which heralds the beginning of
the proliferative phase of diabetic retinopathy. Hence,
achieving regression of NV with PRP is the treatment
goal for ophthalmic laser surgeons who manage this
disease. It is not in all instances that regression of NV is
achieved."”" This paper illustrates the occurrence of
failure of NV to regress following standard PRP using
three (3) cases and a review of the literature on the
possible aetiogenesis and further management options.

CASE REPORTS

Casel

Al, a fifty-two year old Saudi male had been diagnosed
with non-insulin dependent diabetes mellitus (NIDIDM)
15 years earlier. Ie presented at El-Magraby Eye
Hospital (EMEH), Jeddah, Saudi Arabia, in 1994 with a
complaint of poor vision in both eyes.

He was in good general health and was not
hypertensive. Aided visual acuity (VA) in both eyes was
count fingers (CF) at 2 metres (m), and the eyes were
normotensive. The right fundus had proliferative
diabetic retinopathy (PDR) with clinically significant
macular oedema, while the left fundus had severe non-
proliferative diabetic retinopathy.

Following a modified grid-laser treatment of the
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right macular oedema, initial pan-retinal photo-
coagulation (PRP) using the argon green laser was
administered to both eyes, with 1900 burns in each eye,
in August 1994. The general laser settings used for all
PRP laser sessions (initial or supplemental) were a spot
size of 00 micro-meters (um) with a pan-fundoscopic
lens, a duration of 0.1 seconds, and varying the power
settings as required to achieve moderate intensity burns
(400-800 milli-Watts or mW). As the neovascularization
of the optic nerve disc (NVD) in the right fundus did not
regress, supplemental PRP laser sessions with argon
green laser were carried out twice in 1995, using 980 and
subsequently 815 burns. The NV had still not regressed
when last reviewed in December 1995 (fig. 1), and visual
acuity remained unchanged at CFat 2m. The left fundus
remained quiescent, as there was no progression to
proliferative changes.

Figure 1. Photograph of the right fundus showing persistent
neovascularization of the disc despite the extensive retinal
scars from past laser treatment sessions.

Case Il

AL, a forty-six year old Sudanese male, had been
diagnosed with NIDDM 12 years carlier. He first
presented in January 1992 at EMELL with a complaint of
poor vision in both eyes. Tle had had laser treatment
sessions elsewhere and was on guttae betagan for his left
eye.

ITe was in good general health and was not
hypertensive. He had an aided VA of CF at 2m in the
right eye and light perception only in the left eye. The
right eye was normotensive and the fundus had a
quiescent PDR with avascular fibrous tissues along the
vascular arcades following previous laser treatment. The
left eye had rubeotic glaucoma and vitreous
haecmorrhage. ITe had supplemental PRP using theargon
green laser administered to his left eye in 1992 (1000
burns), 1994 (850 burns), and 1995 (735 burns). The same

general laser settings as in the first case were used for all
the sessions. Though the vitreous haemorrhage cleared,
a florid NV persisted in his left eye (fig. 2) and the
aided VA only slightly improved to CF at 1m.

Figure 2. Photograph of the left fundus showing persistent
neovascularization of the disc despite the extensive retinal
scars from past laser treatment sessions.

Case III

SA, a fifty-six year old Nigerian male, had been
diagnosed with NIDDM 18 years earlier. He presented
at the National Eye Centre, Kaduna, Nigeria in October
1999 with a complaint of blurred vision, which was
worse in the right eye.

He was in good general health and was not
hypertensive. Aided VA was 5/60 in the right eye and
6/60in the left, and the intraocular pressure in both eyes
was normal. The right fundus had PDR with a florid
NVD, while the left fundus showed severe non-
proliferative diabetic retinopathy. Initial PRP, using the
diode laser, was carried out on both eyes in October
1999, with 1800 burns administered to cach eye and
using the same general laser settings as for the earlier
two patients. The NVD in the right eye did not regress
and remained florid even after two supplemental diode
laser treatments, one early in the year 2000 (940 burns)
and the other in mid-2000 (815 burns). Visual acuity in
the right eye remained unchanged (5/60), while that in
the left eye, where the fundus remained quiescent,
improved slightly to 6/36.

DISCUSSION

The pertinent issues that need to be addressed in
discussing the failure of neovascularization (NV) to
regress in proliferative diabetic retinopathy (PDR)
following seemingly adequate initial and supplemental
pan-retinal laser photocoagulation (PRP) as recorded in
the 3 patients in this paper are: the adequacy of laser
treatment, the presence of concomitant retinal ischaemia,
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the duration and type of diabetes mellitus, and the
presence of posterior vitreous detachment,

The optimal amount of laser treatment and the need
foradditional laser treatments were notaddressed by the
Diabetic. Retinopathy Study Group (DRSG), which
established the efficacy of PRP for proliferative diabetic
retinopathy (PDR).”” The beneficial effect of additional
PRP in achieving regression has, however, been
established by various studies.'”” A study, which
attempted to quantify the amount of retinal laser burns
needed to achieve regression, concluded that the number
of initial treatments required for regression might be
considerably more than that recommended by the
DRSG." 1t is therefore conceivable that all things being
equal, the three patients discussed might have had their
NV regressed if their initial PR had utilized a much
greater number of laser burns than the 1,200 to 1,600
evenly spaced 500um size burns that the DRSG protocol
recommended.

Concomitant retinal ischacmia from poor diabetic
control, hypertensive retinopathy and carotid artery
obstruction are other factors that could worsen
retinopathic changes in PDR. Tence, ophthalmologists
should liaise with the managing physicians of diabetic
patients, particularly those with resistant NV, in order to
rule out this factor as a cause of persistence of
neovascularization. Though there was evidence of retinal
ischaecmia in all three patients from their PDR, they
neither had hypertensive retinopathy nor carotid artery
obstruction.

Fxtensive PRP was required for patients who had
had diabetes for more than 15 years (i.c., two of the three
case studies), and those who had diabetes mellitus
before the age of 30 years.™

The presence of posterior vitreous detachment
provides the scaffold for fibro-vascular proliferation in
NV; hence it may be difficult to achieve regression of NV
in such an eye following laser treatment.

Argon green laser was used for the first two patients
who were managed in Saudi Arabia, while the third
patient who was managed in Nigeria had diode laser.
Both types of laser treatment compare favourably.”

Apart from the regression of NV, the additional
signs that indicate efficacy of PRP in PDR include
decrease in retinal venous dilatation, absorption of
retinal haemorrhages, and mild disk pallor. Once
quiescence of PDR is achieved, patients maintain stable
vision. This total package of signs should be borne in
mind by the ophthalmologist in judging the success of
PRP in laser treatment, as some NV may never regress
completely.

Further management options in cases of non-
regression include: supplemental PRP and targeting
laser burns to gaps or skips in the retina from earlier PRP
(This was done for all the 3 patients). The other options
which were not utilized in this study include the

application of xenon arc photocoagulation to areas with
previous laser burns, especially in instances where there
are no gaps or skip areas in the retina. Cryotherapy is
especially recommended for application to the anterior
retina in eyes with opaque media from cataract or
vitreous haemorrhage. Some eyes may, therefore, be
saved by using cryotherapy, which is relatively more
commonly available in the developing world. The last
option is to resort to vitrectomy, which will allow for any
needed microsurgical handling of the various
pathological entities facilitating non-regression of NV.

CONCLUSION

Despite adequate initial and supplemental PRP in the
three cases studied, NV failed to regress. It is
recommended that a more-extensive treatment than the
currently recommended ones be made at initial PRP
sessions. Also liberal use of supplemental laser sessions
is recommended for non-regressing NV. For persisting
NV, the choice of other options such as xenon arc
photocoagulation, trans-scleral cryotherapy and
vitrectomy will depend on the availability of these
facilities and also on the associated proliferative diabetic
complications that would also need to be treated.
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