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Figure S Upperfigure: scleritis close to limbal section.
Resolution with a short course ofhigh dose systemic steroids
was sustainedfor I year when recurrence led to perforation
requiring scleral patch graft and treatment with
cyclophosphamide and pulsed methylprednisolone (lower
figure).

There was a clear-cut relationship between
aggressive early medical treatment and success-
ful visual outcome (see Table 5). Of the 24
patients who had high dose systemic steroid
treatment within 1 month of the appearance of
symptoms the mean visual loss was Snellen
equivalent 0 5 lines (range 0 to 3 lines lost). In
seven other patients with necrotising disease
there was an interval of at least 3 months between

Table S Long term visual outcome related to the interval
between onset ofscleritis and initiation ofhigh dose steroids

Number of Mean Snellen loss
Interval patients (>5yearfollow-up)

<1 month 24 0 5 lines (range 0-3)
>3 months 7 70 lines (range 5-9)

Figure 6 Extreme scleral thinning with staphylomaformationfollowingnecrotising sclritis
related to second cataract surgery.

onset and the initiation of steroid treatment to
achieve control; these patients suffered profound
and permanent visual loss - five eyes became
phthisical, two eyes lost five Snellen lines. The
mean follow-up period for these two groups of
patients (n= 31) is 5 2 years. Analysis of 12 other
patients was not possible because of insufficient
data, loss to follow-up or the recent onset of the
disease.

Discussion
These results demonstrate that scleral disease
developing as a complication of a surgical pro-
cedure is most likely to be of the necrotising
type. Necrosis is four times more common in the
surgical group than in a non-surgically induced
scleritis clinic population. Anterior segment
fluorescein angiography demonstrates that the
vascular closure is limited to the immediate
vicinity of the wound in most cases. Seventy five
per cent of patients developed disease after
multiple ocular surgical procedures, some of
them minor, with a mean interval of 9 months
and a 40% association with a predisposing
medical disorder. The remaining population
developed disease after a single surgical episode
with a mean interval of 9 5 years and a 90%
association with a predisposing medical dis-
order. This group further differed from the
multiple surgery group in having a fivefold
greater incidence of background collagen dis-
order where scleritis tended to be but one of a
number of the acute manifestations of underly-
ing systemic disease.

Overall, 63% had an underlying medical
disorder of which the commonest group was
connective tissue disease. Eight patients had
evidence of organ-specific autoimmune diseases
such as thyroid disorder or diabetes; 70% of
patients were female which is in keeping with the
increased incidence of autoimmune diseases in
females. The exact relationship of the medical
disorder to the development of postoperative
scleritis is unknown but systemic vasculitis is a
feature of the collagenoses and this can occur in
the blood vessels of the deep episcleral venous
plexus. Moreover, patients with one auto-
immune disease have an increased risk of
developing other diseases of the autoimmune
group, suggesting that there may be two separate
aetiological factors predisposing to the develop-
ment of the disease. In the first group, the blood
vessels themselves may be affected as a primary
event and in the second there is a tendency to
develop organ specific autoreactivity. Compli-
cating both of these factors is the effect of at least
temporary localised relative ischaemia as a conse-
quence of the surgical incision.
The time of onset of scleral necrosis in these

patients is very interesting. In most cases it does
not occur in the immediate postoperative period,
suggesting that primary vascular closure and
ischaemia alone are unlikely to be important
initiating events. In addition the rapid response
to immunosuppressive drugs implies that the
immune system is actively involved at least in the
perpetuation and maybe the initiation of the
inflammatory response. Neither corticosteroid
drugs nor cyclophosphamide are selective
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immunosuppressants and therefore do not give
any clues as to the involved arm of the immune
system, with both T cells and B cells being
affected by these drugs.
The histological appearance at the edge of a

lesion of necrotising scleritis is said to be of a
delayed type of hypersensitivity response,7
which is known to require the presence of
sensitised CD4+ T cells. The antigen in the
vicinity of the sclera to which these T cells
become sensitised has not been identified, but it
is possible that either the surgical trauma or the
temporary ischaemia alters or exposes tissue
antigens to which the immune system is not
normally exposed and which are therefore recog-
nised as foreign. Circulating antibodies to scleral
collagen are rarely detected in these patients, but
circulating immune complexes have been noted
in some. The relevance of this is unknown but
may contribute to the vasculitis after its initia-
tion. Since the pathological process is usually
that of a necrotising inflammation, its patho-
genesis may be different from the more usual
types of scleritis and subclinical ischaemia may
be a pivotal factor. It is likely that ischaemia
plays an important role in the scleritis that
follows encirclement for retinal detachment
since removal of the buckle usually results in
reduction in and healing of the scleral disease.
Likewise significant local ischaemia is a known
complication of squint surgery, and in our
patients developing scleritis following cataract
surgery it is much more frequently associated
with limbal approach than following corneal
section - perhaps reflecting the greater relative
vascular disruption.
4

It is also possible that the immune response is
triggered elsewhere and becomes manifest in the
eye for other reasons. (This would seem to be the
case in those patients who had an interval of
many years between surgery - usually a single
uncomplicated procedure - and onset of scleritis,
in most of whom the ocular inflammatory
episode was almost concurrent with other early
systemic manifestations of immune disorders
such as rheumatoid arthritis, Wegener's granu-
lomatosis, or polyarteritis.)

First, immune complexes which are formed as
a consequence of a problem elsewhere in the
body could be deposited in the deep episcleral
blood vessels which are affected by the surgical
procedure. This could subsequently initiate the
inflammatory response in the eye over a period
which would appear unrelated in time and place

to the initial stimulus. Alternatively, there could
be molecular mimicry/cross-reactivity between
an ocular antigen and either a tissue antigen
elsewhere in the body or a microbial antigen (that
is, ankylosing spondylitis and Klebsiella; experi-
mental allergic uveitis (EAU) and fungus).'5 16
Whatever the aetiology of this devastating

scleral inflammation, the paramount message
from the results presented here is that appro-
priate treatment must be started as early as
possible. Non-steroidal anti-inflammatory
agents are not usually effective in the face of this
disease so that immunosuppressive treatment
with high dose corticosteroids and cytotoxic
drugs as necessary should be used at presentation
and their instigation should not be delayed.
Should the disease progress in spite of adequate
immunosuppression surgical replacement of
damaged tissue must be considered. With a
greater understanding of the immune mecha-
nisms involved, it may be possible to use more
selective immunosuppressive agents in the
future and spare these patients some of the side
effects of this necessary treatment.
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