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Natural history of peripheral neovascularisation in diabetic retinopathy 421
Table 1  Percentage of eyes, grouped according to number of sectors containing NVE, at each year of follow-up
No. of Year
sectors
0 1 2 3 4 5
1 45 24 20 18 17 15
2 26 31 27 23 17 15
3 24 32 31 29 27 11
4 S 11 16 16 17 29-5
ng 0 2 6 14 22 29-5
Total 100 100 100 100 100 100

ng=Not gradable owing to complications, for cxample, vitreous haemorrhage.

(14 eyes) after a mean follow p 2-8 years (SD 1-2;
range 1-4), and four patients (four eyes) were lost to
follow-up after a mean of 1-5 years (SD 0-6; range
1-3) years. As a result of reports concerning the
efficacy of photocoagulation®* it was considered
unethical to withhold this treatment after 1978 in
eyes with progressive retinopathy. Thus 15 eyes of
14 patients (of whom four died before five years of
follow-up was completed) were treated after a mean
follow-up of 2-7 years (SD 1-2; range 1-4), and
thereafter excluded from the present study.

Results

PROGRESSION OF NVE

A steady progression of NVE in other areas of the
retina is demonstrated in Table 1. Of the 28 eyes with
one sector alone involved at diagnosis in only two

(7%) did the new vessels remain limited to that sector
after five years, although in an additional two (7%)
eyes the new vessels had regressed. NVE had devel-
oped in at least one further sector in 15 of 28 (54%)
within one year, and at five years seven of 16 (44%)
had new vessels in four sectors or were ungradable
owing to complications. Of the whole group 44 of 62
(71%) at diagnosis had NVE confined to one or two
sectors only, progressing to 16 of 27 (59% ) with NVE
in four sectors or ungradable owing to complications
at five years (Fig. 1).

DEVELOPMENT OF DISC NEW VESSELS

In the whole group 24 out of 62 eyes (39% ) developed
disc new vessels (NVD) after a mean duration of
follow-up of 2-3 years (SD 1-3; range 1-6) from
diagnosis of NVE alone (Fig. 2; Table 2). At one year
NVD had already developed in 11 eyes (18%). NVE

50 o N-62 N-62 N-51 N-44 N-36 N-27
s
40
S 30 — ] =
> | ] N
. S - 1 S
S 20- N
= N
N
104 R
N
N
: J
No. Sectdrs: 1234 1234ng T234ng T238ng T734ng T234my
Initial One Two Three Four Five

Years from diagnosis of NVE

Fig. 1 The number of sectors containing new vessels elsewhere (NVE) at each year of follo w-up expressed as a percentage of

the whole group (ng=not gradable).
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Fig.2 The percentage of eyes
developing disc new vessels (NVD)
at each year of follow-up
(five+=five or more).

% of eyes developing NVD
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One

were present in three or four sectors of the retina in
18 of 24 eyes (75%), in two sectors in four of 24
(17%), and in one sector only in two of 24 (8%) at the

time of development of NVD.

Table 2 Development of disc new vessels

Two

Three Four

Years from diagnosis of NVE

VITREOUS HAEMORRHAGE
Vitreous haemorrhage (VH) occurred in 17 eyes
(27%) after a mean follow-up of 2-8 years (SD 1-5;
range 1-7) (Fig. 3, Table 3). The mean age at the time

Table 3 Occurrence of vitreous haemorrhage

Five +

Year of follow-up

Year of follow-up

1 2 3 4 5+ 1 2 3 4 5+
No. of cyes No. of eyes
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of haemorrhage was 51-8 years (SD 13-8; range
29-75). The visual acuity was reduced by a mean
score of 3-71in 15 of 17 (88%). Of these, 60% (9 of 15)
made no spontaneous visual recovery, and 40% (6 of
15) recovered a mean score of 2-7, within one year.
Within a further year three of these had lost vision
owing to rebleeding. In two eyes (12%) VH occurred
without an objective deterioration in the visual
acuity. Those with localised subhyaloid haemorrhage
were not included. At the time of haemorrhage seven
of 17 (41%) had NVE alone, whereas 10 of 17 (59%)
had developed NVD.
FIBROSIS; MACULAR RETINAL
DETACHMENT

The development of fibrous tissue in association with
NVE occurred in 25 of 62 (40%) eyes, after a mean
follow-up of 2-3 years (SD 2-2; range 0-3) from
diagnosis of NVE. Of the whole group eight of 62
(13%) developed tractional complications; of these,
three of eight (37%) had macular traction alone, and
five of eight (63%) developed a retinal detachment.
No distinction could be made between rhegmato-
genous and traction detachment alone, and details of
the extent and rate of progression have not been
investigated. The mean follow-up from diagnosis of
NVE was 3-7 years (SD 1-4; range 2-6), with a mean
duration of associated fibrous tissue, before detach-
ment, of 2-5 years (SD 1-4; range 1-5).

TRACTION;

VISUAL ACUITY

Forty-two of 62 eyes (68%) started the study with a

visual acuity of 6/6 or better. In 13 of 62 (21%) vision
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was between 6/9 and 6/18, and in seven eyes (11%) it
was between 6/24 and 6/60. Initial visual loss was
attributable to diabetic macular disease in 18 of 20
(90%), owing to lens opacity in one (5%) and
amblyopia in one (5%). After a mean follow-up of
4.8 years (SD 2-6; range 1-11) acuity had deterio-
rated in 27 eyes (44%) by a mean score of 4-3 (SD
2-6). Acuity was then 6/6 or better in 29 of 62 eyes
(47%), between 6/9 and 6/18 in 11 eyes (18%),
between 6/24 and 6/60 in nine eyes (14%), and worse
than 6/60 in 13 eyes (21%) (Fig. 4). Of the 27 eyes
which deteriorated, visual loss was attributed to
diabetic macular disease in 13 (49%), to vitreous
haemorrhage alone in five (18%), to tractional com-
plications with or without vitreous haemorrhage in
eight (29%), and to thrombotic glaucoma with
vitreous haemorrhage in one (4%).

Discussion

The predominance of proliferative retinopathy in
younger diabetics with IDDM® is reflected in the
study population (57%). It is, however, notable that
43% had NIDDM with a mean age of onset of 50-1
years, confirming the increasingly recognised fact
that neovascular retinopathy is also important in this
older age group.®” That new vessels are diagnosed
after a shorter duration of known diabetes in patients
with NIDDM (a mean of 7-2 years after diagnosis of
diabetes as opposed to 21-7 years in those with
IDDM) may reflect a prolonged subclinical disease
state in the former group.

In the group of patients studied neovascularisation
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Fig.4 Initial and final visual
acuity. Eyes are represented by a
symbol denoting duration of
follow-up in years (5+=5 or more),
individually, or grouped with the
number in each indicated.
Diagonal: No change line.
CF=counting fingers. HM=hand
movements. PL=perception of
light. NPL=no perception of light.
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rarely remained confined to the initial sector or
sectors affected. This presumably reflects the
generalised nature of the underlying microangio-
pathy and resultant capillary closure. It was not
possible to study the extent of peripheral capillary
closure, as initial fluorescein angiograms did not
incorporate a peripheral survey. This progression
implies that local or sector treatment may not be
adequate, particularly where careful follow-up can-
not be assured.

The development of NVD in 18% of eyes at one
year is similar to that found in a comparable group of
eyes by the Diabetic Retinopathy Study Research
Group.* In the control group of eyes with NVE alone
in the British Multicentre Trial of Photocoagulation®
50% developed NVD within five years as opposed to
37% in the present study. These two controlled
clinical trials*® have demonstrated unequivocally the
benefits of photocoagulation for NVD, though the
results for treatment for NVE alone have been less
clear. The British Multicentre Group* were unable to
demonstrate a statistically significant difference
between control and treated eyes with NVE alone
over a five-year period, despite the high percentage
that developed NVD. In the USA the Diabetic Study
Research Group® could not recommend a clear
choice between prompt photocoagulation and defer-
ral in this group of patients, provided high-risk
characteristics® such as preretinal or vitreous haem-
orrhage were not present. In the present study 27%
of eyes developed a vitreous haemorrhage, of which
50% did not make any spontaneous visual recovery,
40% developed fibrosis associated with NVE, and
10% developed retinal tractional complications,
when left untreated. Why there should be no differ-
ence between treatment and no treatment in the
British study, especially when 50% of the control
group developed NVD, is not clear, but it is probably
due to the fact that, after 1977, eyes that developed
NVD in the control group were treated.

The present study indicates that peripheral neo-
vascularisation can result in serious complications,
which may preclude photocoagulation. Therefore
treatment should probably be undertaken immedi-
ately, unless frequent follow up can be assured. Some

G S Turner, DV Inglesby, B Sharriff, and E M Kohner

authorities advocate focal or sectorial treatment
initially" associated with careful follow-up. In view of
the likely development of NVE in other sectors, and
the greater recurrence of NVE following sector
treatment as opposed to panretinal photocoagulation
(PRP)," the latter may be more appropriate, particu-
larly if follow-up cannot be assured.

The authors acknowledge the work of the ophthalmologists and
photographers who worked in the unit during the period of
management of the patients in the study.

This work was supported by a Group Grant from the Scientific
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