










Behaviour of untreated proliferative sickle retinopathy

Fig. 5 33-year-old male patient with SC disease. Fluorescein angiogram of right optic disc indicates leaking PSR
lesion (a) which subsequently avulsed 18 months later (b).

the study was attributed to PSR in 14 eyes, giving
an overall prevalence of PSR related blindness in
14/119 or 12%0. The age at blindness from presumed
PSR related disease varied from 22 to 58 years,
with half occurring between 22 and 28 years.

Discussion

Ocular examinations were initially performed on
random patients unselected on the basis of ocular
pathology, but repeated examination and hence
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Fig. 6 Summary of the change observed during the
study period in the 114 eyes affected by PSR. Mean
duration offollow-up in each group indicated by lower
figure in each box.

inclusion in the longitudinal study was more likely
in patients showing proliferative retinopathy. This
ocular selection and the exclusion of 54 eyes with
PSR entered in a separate photocoagulation study
implies that the figures for prevalence of PSR on
admission must be treated with caution. However,
the progression of PSR, its development de novo,
and its autoinfarction may be validly observed in
this patient group.
The recording of serial changes provides prob-

lems, and no system is entirely satisfactory. Clinical
parameters such as changes in visual acuity are too
gross and insensitive as an index of progression.
Retinal disease may be defined in terms of circum-
ferential as well as meridional involvement from the
ora serrata backwards, but this is also gross and
difficult to document. Counting the number of PSR
lesions may ignore the size of the lesion, a minute
leaking lesion subtending 1-2° of the retinal circum-
ference or continuous PSR occupying 360° of the
circumference both being regarded as 1 lesion. This
anomaly may be reduced in continuous circum-
ferential involvement by referring to each 30° seg-
ment of PSR as a single 'lesion', and so 360° in-
volvement would constitute 12 'lesions'. Coalescence
of multiple lesions may reduce the total number yet
represent progression, whereas autoinfarction of a
single lesion may leave 2 perfused areas, thereby
increasing the number of 'lesions' yet representing
regression. Despite these shortcomings the ability
to record PSR in a numerical and analysable form
does have advantages.

Factors contributing to the development of PSR
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Fig. 7 Occurrence of leaking and auto-infarcted
P.S.R. lesions in 5 eyes of4 patient with SC disease.
Dotted line represents the period before an episode for
which ocular examinations were not available and
during which the subsequent episode may have
occurred.

are beginning to be understood.8 The high preva-

lence in the SC and Sr+thal genotypes suggests the
role of a high haematocrit, and there is a highly
significant relationship with total haemoglobin, the
prevalence of PSR rising steeply with haemoglobin
levels above 12 g/dl. Whole blood viscosity rises in
proportion to the square of the haematocrit, and
the effect of high haemoglobin levels is probably
explained by the increased viscosity and impairment
of blood flow in small vessels. There is also a positive
relationship between PSR and mean cell volume,
suggesting that the MCV or a related haemato-
logical index may also influence peripheral blood
flow. PSR also increases with age, which might be
expected, since age reflects the duration of the
vaso-occlusive process, and the effects of vaso-

occlusion are cumulative. However, the present
study has identified an additional effect of age in
the particularly rapid progression of PSR in the
15-29 year age group. Further analysis of haemato-
logical data is required to determine whether this

effect is mediated through haematological changes
at this age or is independent of them.

It was the apparent conflict between the rapidly
progressive vascular disease observed in some young
adults and the relative infrequency of severe visual
dysfunction in older patients that suggested that
spontaneous regression of lesions may be common.2
This has been amply confirmed by the present report,
which indicates evidence of autoinfarction in 69/114
(61%) of eyes with PSR by the end of the study
period. The peak incidence of observed autoinfarc-
tion followed approximately 2 years behind the peak
incidence of PSR lesions de novo, and average ages
of patients demonstrating progression and regres-
sion were 32-4 and 32-2 years in SS and 27-7 and
29-6 years in SC disease respectively. The close
temporal relationship observed between the develop-
ment of PSR and its autoinfarction in many patients
explains to some extent the relative infrequency of
severe visual dysfunction. Autoinfarction renders
PSR lesions less likely to haemorrhage and hence
less likely to cause visual impairment.
The commonest cause of autoinfarction is prob-

ably progressive centripetal retraction of retinal
vascular arcades,6 but a close relationship of auto-
infarction and vitreous haemorrhage was noted in
15 eyes in the present study. Three-quarters of
patients developing vitreous haemorrhages were
subsequently found to have autoinfarcted PSR
lesions. Whether spontaneous occlusion of feeder
vessels precipitated haemorrhage from necrotic
PSR lesions or whether primary haemorrhage resul-
ted in vaso-occlusion is at present unclear.

Autoinfarction reduces the likelihood of compli-
cations from proliferative retinopathy, but severe
visual impairment may still occur. Central visual
loss related to PSR occurred during the study period
in 4/114 eyes with PSR and was present in 14/119
(12%) eyes at the end of the study. Although self-
limiting to some extent, therefore, PSR still repre-
sents a highly significant cause of visual loss in
sickle cell disease.
The ability of PSR lesions to undergo autoinfarc-

tion raises questions on the role of photocoagulation
in this condition. This procedure is usually capable
of closing feeder vessels and rendering lesions
avascular but is not without risk, and may cause
serious complications such as choriovitreal neo-
vascularisation. Spontaneous autoinfarction achieves
the same results more elegantly and without risk
of many of the complications. However, cases
prone to autoinfarction may still develop clinical
visual impairment before this occurs. Before the
role of photocoagulation in this condition can be
defined, a greater understanding of the natural
history of sickle cell eye disease, especially the
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mechanisms and factors contributing to auto-
infarction, is necessary.
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