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The pathogenesis and treatment of Graves' ophthalmopathy

I.R. Jones
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Graves' ophthalmopathy (GO) is probably an autoim-
mune condition although the pathogenesis is still not
fully understood. GO is frequently, though not
invariably, associated with Graves' disease and it may
in fact be a separate disease entity. Ophthalmopathy is
commonest in the 30 to 50 age group",2'3 and is more
common in women (2:1, female:male), although the
female preponderance is not so marked as in Graves'
disease where the ratio is 6:1.4,5,6 A family history of
autoimmune thyroid disease is frequently present
which may or may not be accompanied by ophthal-
mopathy. The pattern of inheritance is not a simple
one and no single gene appears to be implicated. In
Graves' disease it is likely that the genes conferring
susceptibility are associated with the major histocom-
patibility genes and expression of major histocom-
patibility antigens B8 and DR3 confers an increased
risk for Graves' disease.4'7
The most striking pathological feature ofGO is the

marked increase in muscle bulk. The eye muscles show
lymphocytic infiltration and have increased inter-
cellular spaces with mucopolysaccharide and water.
The structure ofthe muscle is usually normal although
there may be swelling ofthe fibres and loss ofstriations
and in more severe cases fibre atrophy and disordered
muscle structure. The retrobulbar connective tissue
also contains numerous lymphocytes and fibroblasts
and there is proliferation of the connective tissue with
newly formed collagen. The spaces between the
collagen fibres contain amorphous material, mainly
hyaluronic acid and other glycosaminoglycans which
increase the osmotic pressure and trap water. The
main result of all these changes is an increase in the
total orbital contents.
The presence ofimmune response cells in the orbit,

the deposition of immunoglobulins on orbital tissues
and the association with autoimmune thyroid disease
suggests that the underlying mechanism is an autoim-
mune process. Cell-mediated immune responses and

antibodies against eye muscle antigens have been
identified but it is not known whether the damage
results from cell-mediated immunity, circulating
immune complexes or pathogenic antibodies. Cell-
mediated immunity has been clearly demonstrated
with the production of macrophage migration inhibi-
tion factor (MIF) by sensitized T lymphocytes in
response to retro-orbital antigens using both crude
orbital antigens consisting of muscle and fat' and
retro-orbital muscle.9 Attempts to purify the antigen
from retro-orbital tissue suggested that thyroglobulin
or a derivative was responsible,'0 although there has
been no confirmatory evidence for this. T cell subsets
have not been studied extensively inGO but two cases
with abnormal helper:suppressor T cell ratios and
increased circulating activated T cells have been
described." Lymphocytes from patients with GO have
been shown to induce lysis in eye muscle cells'2 and
lymphocytes incubated with fibroblasts provoke an
increase in glycosaminoglycans.'3

Antibodies, termed ophthalmic immunoglobulins,
have been described in the serum of patients with GO
which bind specifically to eye muscle membranes.'4
The specific nature of ophthalmic immunoglobulins
was shown by failure to neutralize binding to eye
muscle by pre-incubation of serum with membrane
preparations from other tissues. Pre-incubation of
thyrotrophin-binding-inhibiting immunoglobulin (TBII)
with eye muscle membranes did not result in loss of
thyroid stimulating hormone (TSH) binding inhibi-
tion. There was no correlation ofophthalmic immuno-
globulins with microsomal antibody, thyroglobulin
antibody, or TBII in serum of patients with Graves'
disease.'
While thyroid-stimulating antibody (TSAb) is res-

ponsible for the hyperthyroidism of Graves' disease it
does not appear to cause the ophthalmopathy. There is
a dissociation clinically between GO and hyperthy-
roidism,15 a lack of correlation between long-acting
thyroid stimulator (LATS), TBII, or TSAb activity
and eye disease", a poor correlation between TBII and
ophthalmic immunoglobulins, and pre-incubation of
LATS or TBII with eye muscle membranes or other
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retro-orbital antigens does not neutralize the thyroid
binding activity.'7"8

Circulating immune complexes have been found in
some patients with Graves' disease but are probably
unrelated to ophthalmopathy.'9120 Immune complexes
of thyroglobulin/thyroglobulin antibody have been
reported to bind to eye muscle2' and local immune
complex damage has been suggested as a possible
mechanism for eye muscle disease.22 However, sub-
sequent work has shown no correlation of
thyroglobulin or its immune complexes with ophthal-
mopathy,23 and no correlation of thyroglobulin
antibodies with ophthalmic immunoglobulins.'4
The presence of both cell-mediated and humoral

immune responses is therefore well established in GO
but this does not explain the precise mechanisms
causing the tissue damage resulting in ophthal-
mopathy.

Reports of uncontrolled hyper- or hypothyroidism
leading to an exacerbation of the eye disease raise the
possibility that hormonal factors may be involved in
the pathogenesis. It is possible that thyroid hormones,
TSH or even other hormones play a part in the
development ofGO by a direct effect on orbital tissue
or on immune response cells although as yet the
evidence for this is not convincing.
An understanding of the pathogenesis is important

in order to develop a rational and effective approach
to treatment which presently consists of local
measures to relieve symptoms, correction of thyroid
over- or under-activity, suppression of immune res-
ponse cells or removal of immune complexes or
antibodies, and surgical decompression of the orbit.
Hyper- or hypothyroidism should be corrected as

quickly as possible, with the avoidance of swings from
one to the other as this may be detrimental to the eyes.
If thyroid hormones do have any effect then mainten-
ance of euthyroidism is clearly important. The main
thrust of treatment is directed at the immune system
and both drugs to suppress T cells and plasma
exchange to remove antibodies and immune com-
plexes have been used. There is little doubt that
steroids given in large doses are effective,24 particularly
in those in whom the symptoms are ofrecent onset, but
high doses are necessary and the condition often
relapses when the dose is reduced. Cyclophosphamide

and azathioprine have been generally less effective,
although a current case report describes a dramatic
response to a combination of cyclophosphamide and
orbital irradiation.25 Cyclosporin-A may be of some
value where the condition is severe and of recent
onset" although the response is rather variable.
Plasma exchange also produces variable responses.26'27

There is no definite evidence that antithyroid drugs
alone have any effect on the eyes but propylthiouracil
followed by ablative doses of radio-iodine and hypo-
thyroidism has led to some improvement in certain
cases.28 Thyroidectomy is considered effective by
some29 but others do not agree. After radio-iodine
treatment ophthalmopathy sometimes becomes
worse and it is tempting to speculate that this relates
to an increase in circulating antibodies to thyroidal
antigens that commonly occurs 3 to 6 months after
radio-iodine therapy.

Indications for orbital decompression are: decreas-
ing visual acuity; impaired function of the orbital
contents; and the appearance of the eye. The most
significant complication of GO is loss of vision and
decreasing visual acuity, papilloedema, and increasing
visual field defects despite medical treatment are
unquestioned indications for orbital decompression.
The more common indications for surgery relate to
function ofthe eye such as the inability to close the lids
which causes drying of the cornea with pain, corneal
ulceration, and possible perforation. Keratitis,
chemosis and lid oedema are also relative indications
for surgery. Finally the cosmetic appearance of the
eyes, which can be extremely distressing, must be
considered as a further indication for surgery. Orbital
decompression, however, can result in significant
complications and does not attack the disease process.
Surgery therefore should be considered only as symp-
tomatically palliative or rehabilitative therapy and
careful selection of appropriate patients is essential.
Whenever the pathophysiology of a disease is

incompletely understood, treatment tends to be mul-
tifaceted and directed at the alleviation of symptoms
rather than the resolution of the disease. This is true of
GO for which the treatment is still generally unsatis-
factory and improvements are likely to occur only
when the pathogenesis is more clearly understood.
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