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Optic disc neovascularisation in diabetic retinopathy:
II. Natural history and results of photocoagulation
treatment
YUVAL YASSUR,' LINDA W. PICKLE,2 STUART L. FINE,
LAWRENCE SINGERMAN, DAVID H. ORTH, AND ARNALL PATZ
Froni the Retinal Vascutlar Service, Wilmer Inistitute, Johiis Hopkilis University and Hospital, Baltimore, USA

SUMMARY A follow-up study on 67 diabetic patients with new proliferation on the nerve head
(neovascularisation of the disc and fibrous proliferation of the disc) was carried out for 4 years.
The patients were randomly assigned for treatment with argon laser and xenon photocoagulation
in only one eye, with the other eye serving as a control. The disc condition was periodically evaluated
for NVD, FPD, and for the relations between them according to a grading taxonomy which was

previously established. It was found that there were significant differences in NVD and FPD evolu-
tion between treated and untreated eyes. The various parameters concerned with these differences
were observed, analysed, and correlated.

Retinal neovascularisation in diabetic retinopathy
occurs most commonly on the optic disc. It is the
most serious complication of diabetic retinopathy
as it frequently leads to vitreous haemorrhage and
traction retinal detachment." The disc has a unique
peripapillary capillary plexus.3 The absence of an
internal limiting membrane over the disc4 may be
responsible for the predilection to develop neo-
vascularisation in that area.

Deckert et al.5 pointed out the poor prognosis of
neovascularisation at the disc (NVD) in juveniles.
50%h of patients who have NVD become legally
blind within 2 to 3 years. Beetham et al.6 showed
that 85% of untreated patients with proliferative
diabetic retinopathy (PDR) and vitreous haemor-
rhage had this haemorrhage from NVD. Patz and
Berkow7-9 also pointed out the bad prognosis of
eyes with NVD and the fact that 50% of all patients
with disc neovascularisation were legally blind 2
years after the diagnosis of NVD. Davis'0 traced the
fate of NVD, which first increases in size and
amount, and then regresses, to be replaced by
fibrous proliferation at the disc (FPD), which
causes retinal traction. Davis" also stressed the role
of posterior vitreous detachment in the pathogenesis
of vitreous haemorrhage and retinal detachment in

'Current address for reprints: Beilinson Hospital and
Medical Center, Petach-Tikva, Israel.

2From the Department of Biostatistics, Johns Hopkins
University and Hospital.

NVD and FPD. These studies elicited clearly that
disc new proliferation in proliferative diabetic
retinopathy (PDR) is a major contributor to diabetic
blindness.

Various modes of photocoagulation treatment,
such as focal treatment in NVD, panretinal photo-
coagulation (PRP), and PRP combined with focal
treatment in NVD, have been employed during the
last 2 decades on eyes with NVD, with various
sources of light energy (xenon arc, ruby laser, argon
laser, and krypton laser). Various studies on results
of treatment reported various conclusions. Aiello
et al."123 and Beetham et al.6 reported favourable
results of NVD regression in patients treated with
ruby laser PRP, particularly when the treatment
was performed early. Wessing and Meyer-
Schwickerath'4 reported only 20% regression of
NVD in patients treated with xenon retinal photo-
coagulation, while Krill et al.'5 reported much
better results with the same modality, if treatment
were extensive. Okun'6 1 and Taylor and Dobree'
also reported considerable NVD regression after
extensive xenon PRP. Other reports claimed bene-
ficial effects of argon laser photocoagulation in
eliminating NVD, either by PRP alone'8-20 or by
PRP and additional focal treatment, if necessary,
at various times after PRP has been completed.2 21-23
L'Esperance2425 stressed the good results of focal
treatment on NVD. Arribas et al.26 claimed to try
all photocoagulation sources and techniques, and
concluded that xenon arc PRP was most effective

77

 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.64.2.77 on 1 F

ebruary 1980. D
ow

nloaded from
 

http://bjo.bmj.com/


Y. Yassur, L. W. Pickle, S. L. Finie, L. Sinigermacn, D. H. Orth, a,id A. Patz

if applied early. They stated that good results
cannot be obtained by xenon arc or argon laser
when NVD was extensive and highly elevated into
the vitreous.

Patz9 called for reports from controlled studies.
These were first obtained from the British Multi-
centric Photocoagulation Trial,27 which reported
much regression of NVD in xenon-treated eyes;
from the Diabetic Retinopathy Study Research
Group,28 29 which showed that eyes with NVD that
were treated either with xenon arc or argon laser,
especially early in the disease, had a considerable
reduction of NVD; and from Hercules et al.,3o who
showed that in eyes treated by argon PRP alone
there was a much higher reduction of NVD during
the 3 years of follow-up than in untreated eyes with
NVD, particularly if treated early in the disease.

In a previous study3' a taxonomy based on
detailed parameters of disc new proliferation was
laid out so that NVD and FPD could be evaluated
separately. The present study involves a 4-year
follow-up of treated and untreated eyes with disc
new proliferation that examines the fate of this pro-
liferation and the relation between NVD and FPD.

Material and methods

During 1973-4, before any results of controlled
randomised therapeutic studies for NVD were
available, patients seen in our clinic were randomly
assigned for photocoagulation treatment. These
patients had NVD of various grades, according to
a grading system described by Yassur et al.,31 and
only one eye was randomly assigned for treatment.
None of the patients had pituitary ablation or
previous photocoagulation treatment. Initially we
reviewed the records of 83 consecutive patients
assigned for a 4-year follow-up, but 16 patients
dropped out at various stages because of death,
inadequate follow-up, or because the 'control' eye
was also treated. Therefore 67 patients, 35 of whom
were men and 32 women, aged 16-72 years, with
diabetes duration of 1-40 years (mean 18 4 years)
were followed up for 4 years. Forty-five patients
had argon laser photocoagulation treatment, and
22 patients had xenon arc photocoagulation treat-
ment. The treatment consisted of PRP, according
to the treatment protocol of the Manual of Operation
of the Diabetic Retinopathy Study.32 All the eyes
had adequate treatment from the point of view of
the pattern and number, size, and intensity of the
photocoagulation burns. Only 2 of the argon laser-
treated patients had additional focal treatment to
NVD within 6 months after completing the PRP.
The disc new proliferation, NVD and FPD, of

the treated and untreated eyes was evaluated and

graded at the beginning of the study and then
periodically every 6 weeks to 1 year up to 4 years.
The evaluation of NVD and FPD was done accord-
ing to the 6 parameters described in the grading
system :31 number of involved disc quadrants,
calibre of new vessels, density of NVD or FPD,
total area of NVD or FPD proliferation, plane of
NVD or FPD proliferation, and fluorescein leakage
from NVD. The overall grading for each disc was
assessed on the follow-up examinations by using
stereophotographs and fluorescein angiography.

Results

There were marked and significant differences in
most of the recorded parameters for NVD and FPD
in treated and untreated eyes.

Fig. 1 demonstrates the deep gap between treated
and untreated eyes concerning the number of
quadrants involved in NVD.

Fig. 2 demonstrates some gap between treated
and untreated eyes concerning calibre of vessels in
NVD frond; however, all 3 curves have a mild
upward inclination, which can be attributed to the
'maturing' process of blood vessels which remained
in fronds.

Fig. 3 demonstrates the gap in density in NVD
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Fig. 1 Number of quadrants involved with NVD.
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Optic disc neovascularisation in diabetic retinopathy: II

Calibre of vessels in NVD frond

Untreated
Argon PRP
Xenon PRP

fronds. The initial deep gap between the treated and
untreated eyes is due to the good response to treat-
ment, with partial regression of vessels in existing
fronds.

Fig. 4 demonstrates the gap induced by treatment
in total area of proliferation of NVD between
treated and untreated eyes. This gap is due to
reduction in NVD in treated eyes. The 'ups and
downs' in the curves can be attributed to the
dynamic transformation of existing NVD to FPD
during various phases of the long follow-up period.

Fig. 5 demonstrates the plane of proliferation of
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AREA OF PROLIFERATION OF NVD
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Fig. 2 Calibre of vessels in NVD frond.
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Fig. 4 Total area ofproliferation ofNVD,
measured in DD.

NVD in treated and untreated group. It is true that
the vitreous continued to detach further from the
retina in the untreated eyes, as a signal of increased
disc new proliferation, as demonstrated earlier by
Davis." However, xenon arc treated eyes also
showed such a rising slope, which may be explained
by more heating of the vitreous with xenon therapy
compared to argon therapy.

Tables 1-7 demonstrate additional aspects of the
follow-up investigation. The numbers in italics

48 represent those eyes in which no change of grade
occurred. The numbers to the left of them represent
eyes with a decrease in grade, or less involvement.

30
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Fig. 3 Density of vessels in NVD frond.
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The numbers to the right of them represent eyes
with an increased grade, or more involvement.

Table 1, which represents NVD grade of argon-
treated eyes, demonstrates that most of the eyes
(71%) had decrease of NVD grade following treat-
ment, and about one-fifth (18%) remained at the
same NVD grade at the 4-year follow-up.

Table 2, which represents NVD grade of xenon-
treated eyes, demonstrates that here too about

PLANE OF PROLIFERATION OF NVD
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Fig. 5 Plane ofproliferation ofNVD.

Table 1 Grade ofNVD before treatment versus
grade 4 years after argon laser treatment

Last visit

Total
Grade 0 1 2 3 4 number

of eyes

0 0 1 0 0 0 1

. 1 11 5 4 0 0 20

2 6 4 2 0 0 12

4 3 4 2 4 1 0 11

4 0 1 0 0 0 1

Total number
of eyes 21 13 10 1 0 45

Table 2 Grade ofNVD before treatment versus
grade 4 years after xenon arc treatment

Last visit

Total
Grade 0 1 2 3 4 number

of eyes

0 0 0 0 0 0 0

1 5 2 2 1 0 10

2 4 2 1 0 0 7

a 3 3 0 0 1 0 4

4 0 0 0 0 1 1

Total number
of eyes 12 4 3 2 1 22

Table 3 Grade ofNVD at first visit versus grade
4 years later in untreated eyes

Last visit

Total
Grade 0 1 2 3 4 number

of eyes

0 0 2 0 0 0 2

1 4 11 16 13 1 45

u 2 1 4 1 2 1 9

.S 3 0 3 2 4 1 10

4 0 1 0 0 0 1

Total number
of eyes 5 21 19 19 3 67

two-thirds of the eyes (64%) had a decrease of
NVD grade following treatment, and one-fourth of
the eyes (23%) remained at the same NVD grade.
The 2 treated groups, when combined, had 69%

of eyes with decreased NVD grade, 19% of eyes
with unchanged NVD grade, and only 12% with
increased NVD grade.

Table 3, which represents NVD grade for un-

treated eyes, demonstrates that the results concern-

ing NVD were much worse than in the treated eyes.

Decrease in NVD grade occurred in only 22%,
unchanged grade occurred in 24%, and increase in
NVD grade occurred in 54% of eyes.

Fig. 6, which graphically represents the change
in NVD overall grade during the 4-year follow-up,
demonstrates the deep gap created between un-

treated and treated eyes as a result of the treatment.
The advantage of treatment in reducing NVD
involvement is significant. The decline in curves is
explained partly by disappearance of NVD and
partly by replacement of new vessels by fibrous

3.0 -

2.0 -

1.0 -
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GRADE OF NVD
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Fig. 6 Overall grade ofNVD.

proliferation; however, this disappearance and
replacement in the treated eyes occurs at a much
lower level of grading.

Table 4, which summarises the fate of NVD
during the follow-up period, demonstrates the
significant difference between treated eyes, of which
88% either decreased or remained at the same NVD
grade, and untreated eyes, of which only 46% either
decreased or remained at the same NVD grade.

Table 5 shows the percentage of eyes which had
no NVD at the end of the follow-up period from
those who had NVD at the beginning of the study
in each NVD grade group. It is demonstrated that,
in the argon- and xenon-treated eyes, between 50%
and 75% of eyes in NVD grade 1-3 groups even-

tually had no NVD, while in the untreated eyes
only 6-14% eventually had no NVD. The number
of eyes in this study in group 4 NVD grade was too
small to draw conclusions; however, the bad
prognosis of such eyes has already been established.

Table 6 demonstrates the high significance of
difference concerning the increase in NVD grade
between treated and untreated eyes. There is no
difference in the increase of NVD grade between
argon- and xenon-treated eyes: both did equally
well compared to untreated eyes, which showed a

significant increase in NVD overall grade.

Table 7 demonstrates that the decrease in NVD
grade in both argon- and xenon-treated eyes was
significantly higher than in the untreated eyes. Here
too there is no significant difference between argon-
and xenon-treated eyes: in both treated groups the
NVD grade decreased considerably.

Table 8, which represents the FPD grade in
argon-treated eyes, demonstrates that FPD grade
increased in 31%, remained the same in 60%, and
decreased in 9%. This reflects the fact that in a good
majority of the treated patients in which regression
of NVD occurred the regression happened with the
NVD not being replaced by FPD.

Table 4 The fate ofNVD during the 4 years of
follow-up-summary table (numbers ofpatients in
parentheses)

Argon Xenon All
NVD treated treated treated Untreated
grade eyes eyes eyes eyes

Decrease 71% 64% 69% 22%
(32) (14) (46) (15)

Same 18% 23% 19% 24%
(8) (5) (13) (16)

Increase 11% 13% 12% 54%
(5) (3) (8) (36)

Total 100% 100% 100% 100%
(45) (22) (67) (67)

Table 5 Percentage of eyes graded 0 for NVD on
last visit by initial grade

Initial grade

1 2 3 4

Argon treated 72% 45 % 36% 0%

Xenon treated 55% 57% 75% 0%

Untreated eye 14% 6% 0% 0%

Table 6 Significance of increase in NVD grade
during the 4-year follow-up period

% of Eyes
Group with increased Z P value

NVD grade

Argon treated eyes 11 % 4-08 <0-001
Untreated eyes 54%

Xenon treated eyes 13% 2-90 0 004
Untreated eyes 54%

All treated eyes 12% 4-51 <0-001
Untreated eyes 54%

Argon treated eyes 11% -030 0-76
Xenon treated eyes 13%
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Table 7 Significance ofdecrease in NVD grade
during the 4-year follow-up period

% ofEyes
Group with decreased Z P value

NVD grade

Argon treated eyes 71% 4-64 <0 001
Untreated eyes 29%

Xenon treated eyes 64% -2-93 <0-004
Untreated eyes 29%

All treated eyes 69% -4*95 <0.001
Untreated eyes 22%

Argon treated eyes 71% 0-62 0 52
Xenon treated eyes 64%

Table 8 Grade ofFPD before treatment versus
grade 4 years after argon laser treatment

Last visit

Total
Grade 0 1 2 3 4 number

of eyes

0 22 5 3 1 0 31

1 2 5 2 1 1 11

x 2 0 1 0 1 0 2

4 3 0 0 1 0 0 1

4 0 0 0 0 0 0

Total number
of eyes 24 11 6 3 1 45

Table 9 Grade ofFPD before treatment versus
grade 4 years after xenon treatment

Total
Grade 0 1 2 3 4 number

of eyes

0 6 5 2 2 2 17

1 0 0 3 0 0 3

2 0 0 0 0 2 2

3 0 0 0 0 0 0

4 0 0 0 0 0 0

Total number
of eyes 6 5 5 2 4 22

Table 9, which represents FPD grade in xenon-
treated patients, demonstrates that more than two-
thirds of the eyes (73%) showed increase in FPD
grade, and less than one-third (27%) showed the
same grade of FPD. None of the eyes had a decrease
in FPD grade. This happened because in a good
majority of eyes in this group the NVD which

regressed was replaced by FPD, and only in one-
third the NVD which regressed was not replaced by
fibrous tissue.

Table 10, which represents the FPD grade in
untreated eyes, demonstrates that in more than half
of the eyes (57%) there was a considerable increase
in FPD grade, while in less than half of the eyes
(43%) the FPD grade remained the same. This
reflects the fact that as NVD continued to grow and
was later replaced by FPD, the amount of fibrosis
on the disc increased too.

Fig. 7, which represents the plane of proliferation

Table 10 Grade ofFPD at first visit versus grade 4
years later in untreated eyes

Last visit

Grade 0 1 2 3 4 Total

0 23 8 7 3 8 49

I 0 3 3 3 1 10
42

-x 2 0 0 3 2 3 8

3 0 0 0 0 0 0

4 0 0 0 0 0 0

Total 23 11 13 8 12 67

ARGONPRP.

XENON PRP

0 6 12 18 24 30

MONTHS

Fig. 7 Plane ofproliferation of FPD.
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Optic disc neovascularisation in diabetic retinopathy: II

of FPD, demonstrates that there is a gap between
the curves of treated and untreated eyes, although
all 3 curves show an upward inclination, which is
due to the continuous detachment of the posterior
vitreous face away from the surface of the retina.
Again, as in the plane of proliferation for NVD, the
rate of this detachment is more accelerated in
untreated eyes, and somehow more accelerated
eventually in xenon-treated than in argon-treated
eyes, perhaps due to more contraction of vitreous
in xenon-treated eyes.

Fig. 8, which represents the overall grade of FPD,
demonstrates the deep gap between treated and
untreated eyes. This is attributed to the fact that,
as more NVD grows, it is later replaced by more
FPD; and the earlier the growth ofNVD is preven-
ted the less likely that FPD will emanate from the
disc later. The curve of argon-treated eyes suggests
that, immediately after the first response to PRP
treatment, some of the regressing NVD is replaced
by FPD, but later there is some regression of some
of the fibrotic tissue and also dynamic transforma-
tion of NVD to FPD on a much lower level than
for untreated eyes. In the xenon-treated eyes the
process was similar to that in the argon-treated
eyes, except that the net effect was greater develop-

UNTREATED

GRADE OF FPD ARGON PRP

XENON PRP -

2.0

1.0

MONTHS

Fig. 8 Overall grade ofFPD.

Table 11 The fate ofFPD during the 4 years of
follow-up-summary table (number ofpatients in
parentheses)

Argon Xenon All
FPD grade treated treated treated Untreated

eyes eyes eyes eyes

Decrease 9% 0% 9% 0%
(4) (0) (6) (0)

Same 60% 27 % 40% 43 %
(27) (6) (32) (29)

Increase 31 % 73% 42 % 57%
(14) (16) (29) (38)

Total 100% 100% 100% 100%
(45) (22) (67) (67)

Table 12 Percentage of eyes graded 0 for FPD on
last visit by initial grade

Initial grade 0 1 2 3 4

Argontreated 71% 18% 0% 0% 0%

Xenon treated 46% 0% 0% 0% 0%

Untreated eyes 26% 0% 0% 0% 0%

ment of FPD compared to the argon-treated eyes.
Table 11 summarises the fate of FPD in the

treated and untreated eyes. It is demonstrated that
about half of both treated and untreated eyes had
an increase of FPD grade, about half had the same
FPD grade, and only one-tenth of treated eyes had
a decrease in FPD grade. This demonstrates again
that the basic process of NVD disappearance is
either a mere regression or regression and replace-
ment by FPD; the less NVD which exists and the
earlier NVD disappears, the less FPD occurs later.
Most of the FPD in treated eyes occurred on a
lower grade level than in untreated eyes.
Table 12 represents the percentage of eyes which

had no FPD at the end of the follow-up period
from those who had no FPD at the beginning of
the study in each FPD grade group. In the
argon-treated eyes as high as 71% which were
graded 0 for FPD remained 0, and 18% of eyes
graded 1 for FPD remained 1. All the rest had some
FPD to some degree. In xenon-treated eyes 46%
previously graded as 0 still remained 0 for FPD,
while all the others had some FPD grading. In
the untreated group only 26% of eyes which had
0 FPD grade remained so, while the rest developed
FPD. This again demonstrates the fact that evolu-
tion of NVD to FPD calls for eliminating NVD
sooner in order to prevent FPD complications.

Table 13, which represents the significance of
increase in FPD grade, demonstrates that in our
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Table 13 Significance of increase in FPD grade
during the 4-year follow-up period

% of Eyes
Group with increased Z P value

FPD grade

Argon treated eyes 31 % 2-81 0 005
Untreated eyes 57%

Xenon treated eyes 73% -1 19 0-23
Untreated eyes 575'.

All treated eyes 42% 1-81 0 7
Untreated eyes 57 Y.
Argon treated eyes 31 % -2-87 0 004
Xenon treated eyes 73 Y.

Table 14 Significance of decrease ofFPD grade
during the 4-year follow-up period

% ofEyes
Group with decreased Z P value

FPD grade

Argon treated eyes 9% -3-01 0 002
Untreated eyes 0%

Xenon treated eyes 0% 0 0
Untreated eyes 0%

All treated eyes 7% -2 56 0 01
Untreated eyes 0%

Argon treated eyes 9% 1-37 0 7
Xenon treated eyes 0%

data the differences were significant concerning only
argon-treated eyes versus untreated eyes, and argon-
treated eyes versus xenon-treated eyes. However, it
was our clinical impression that the difference was
true also for xenon-treated eyes, and that FPD
grade increased more in untreated eyes than in
these eyes too.

Table 14, which represents the significance of
decrease of FPD grade, demonstrates clearly that
the difference in reduction of FPD grade, if occurr-
ing, between all treated eyes and untreated eyes was
very significant. It was also our clinical observation
that only eyes which were treated early enough and
in which the FPD grade was mild showed the
capability for this mild fibrotic tissue to disappear
completely or considerably.

Fig. 9 demonstrates graphically the process of
disappearance of NVD and its replacement by
FPD. In all 3 curves there is a decline which is
attributed to that mutual relationship between NVD
and FPD. The less time NVD exists and the less
NVD to exist, the sharper is the initial decline; and
later the gap between treated and untreated eyes is
generally maintained, with some variations during
the follow-up period. The downward inclination of

the curves indicates that when the NVD grade
decreases the FPD grade increases.

Fig. 10 demonstrates the changes in visual acuity
in treated and untreated eyes. There is a permanent
increase of the curve of untreated eyes, representing
the fact that the visual acuity in the untreated eyes
steadily decreased during the 4-year follow-up
period. The curve of argon-treated eyes did not
change much. The curve of the xenon-treated eyes
showed very wide variations during the follow-up
period.

Discussion

The taxonomy for grading system which was used
in this study enabled us to provide a careful evalua-
tion of the disc status in any of the 4-year follow-up
visits, and to consider separately vascular and
fibrous proliferation at the disc and to correlate
them with each other.

It was shown that the evolution of NVD and
FPD in treated eyes was significantly different
from that in untreated eyes. All the parameters
involved in overall grading of NVD and FPD were
influenced by the argon and xenon treatment in
such a way that disc proliferation was reduced.
The treatment seems to change the natural history

UNTREATED

ARGON PRP
NVD GRADE MINUS FPD GRADE

XENON PRP ---------

MONTHS

Fig. 9 NVD grade minus FPD grade.
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VISUAL ACUITY

0 6 12 18 24 30 36 42 4A

MONTHS

Fig. 10 Visual acuity of treated and untreated eyes.

of disc new proliferation either by preventing it from
occurring or by shortening the duration of the disc
pathology, hence reducing its adverse effect sequela.
A few observations and conclusions can be

drawn from the results of the study:
Treated eyes, either argon- or xenon-treated, had

less NVD at the end of the 4 years of follow-up than
they had before they were treated. Untreated eyes

had more NVD at the end of the follow-up period
than they had at the beginning of the study.

Treated eyes, either with argon or with xenon,

had less NVD and FPD at the end of the 4-year
follow-up than had untreated eyes. The decrease in
NVD grade in the present study in the treated eyes

is 2 5 times that in the untreated eyes, and the
increase in NVD grade in the untreated eyes is 3
times the increase in the treated eyes. This corres-

ponds with the British Multicentric Photocoagula-
tion Trial27 and with the Diabetic Retinopathy
Study Group's observations,2829 which showed that
treatment of eyes with NVD either with xenon or

with argon was beneficial to all kinds of NVD, with
or without vitreous haemorrhage, and that the rate
of disappearance of NVD in the treated eyes was

4 times that in untreated eyes, and that NVD
existed 2-fold in untreated eyes compared to treated
eyes.

The involution of active neovascularisation and
reduction of vitreous haemorrhage noted in the
previously listed studies27-29 and in our study in
both argon laser and xenon photocoagulated eyes
was most encouraging. However, we felt that a
closer analysis of fibrous proliferation from the disc
in these treated eyes had a major clinical significance.
A common observation after involution of neo-
vascularisation is the development of traction
retinal detachment in the posterior pole, which may
extend to the macula. NVD disappears on 2 lanes:
it is either replaced by FPD or merely regresses
without being replaced by FPD. The longer NVD
exists, as in the untreated eyes, the more likely it is
that it will disappear along the first lane, that is, by
being replaced by FPD. The shorter time it exists
and the lesser grade it is, the less fibrous prolifera-
tion will occur on the disc when it regresses. This
was shown by the fact that FPD grade in untreated
eyes increased considerably while FPD grade in
treated eyes increased slightly or moderately. Our
observation of much less fibrous proliferation after
photocoagulation of early NVD suggests an addi-
tional benefit to the diabetic patient of prompt
recognition and treatment of NVD. The signicantly
greater extent of FPD in xenon-treated eyes than
argon laser-treated eyes which we have demon-
strated (Table 13) represents an important detri-
mental effect of this modality, if longer follow-up
shows a higher incidence of traction retinal detach-
ment in this group. Further studies of FPD and its
long-term consequences may help elucidate this
issue.
There is no significant difference in the effect on

disc NVD between argon- and xenon-treated eyes.
Correspondingly, treated eyes which show follow-

ing treatment less NVD and FPD have better visual
acuity than untreated eyes. As already pointed out,3
visual acuity measurements do not reflect the NVD
and FPD status at each follow-up period. There is
a tendency for untreated eyes to have over the long
run a worse visual acuity; but it often happens
during various follow-up visits that eyes with very
advanced NVD still have good vision, while eyes
with less advanced NVD have less good vision, due
to vitreous haemorrhage or macular oedema. In
this study these accidental variations are reflected
by the xenon-treated eyes curve (Fig. 10), because
these eyes had more vitreous haemorrhage from
NVD and NVE than argon-treated eyes during the
follow-up period.

If NVD exists, earlier treatment will probably
induce regression of blood vessels better than later
treatment or no treatment at all, and may also
reduce future development of FPD. This conclusion
is confirmed by the findings of the Diabetic Retino-
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pathy Study Group2829 and Hercules et al.,30 who
a dvocate early treatment.
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