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SUMMARY Sera obtained from 26 patients with Fuchs' heterochromic cyclitis were examined for
the presence of autoantibodies directed against the anterior segment of the eye by means of
immunofluorescence techniques. Antibodies against human iris tissue could not be detected,
whereas autoantibodies against corneal epithelium were found in almost 90% of cases. This is the
first report describing the presence of autoantibodies in patients with Fuchs' heterochromic cyclitis
and it provides a further clue that immunological mechanisms might play an important role in the
aetiology of Fuchs' heterochromic cyclitis.

Fuchs' heterochromic cyclitis is a relatively rare
condition. According to Dernouchamps' it accounts
for approximately 3% of all cases of uveitis. In 90%
of the patients only one eye is affected.
The diagnosis is sometimes difficult, especially in
the early stages of the disease. According to Fuchs2
the essential features are a low grade cyclitis, including a variable degree of iris stroma atrophy, starting
in the pupillary margin and causing depigmentation
of the stroma. In later stages the iris pigment
epithelium also becomes affected. Further clinical
findings are the absence of synechiae and the
presence of scattered, small, translucent keratic
precipitates. Most of the patients visit the ophthalmologist with complaints of reduced vision which are
caused by cataract formation or vitreous opacities.
The major causes of visual loss in heterochromic
cyclitis are cataract and progressive glaucoma.
Because glaucoma is a rare complication (15% of
cases),3 and cataract extraction results in the restoration of clear vision, the prognosis may be good.4
Various theories have been proposed to explain
the aetiology of Fuchs' heterochromic cyclitis.
Electron microscopic studies of iris biopsies from
patients with the disease reveal a decreased number
of melanocytes with relatively few, small melanin
granules.5 Earlier EM studies6 and light microscopic
studies' showed the presence of plasma cells and
lymphocytes in the irides of these patients. The
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keratic precipitates, which are so typical of this
disease, .have been shown to represent an accumulation of lymphocytes.8 Analysis of the aqueous
humour from patients with this disease showed
intraocular production of immunoglobulins; furthermore rheumatoid factor (RF) and immune-complexlike material could be detected.9 These observations
strongly suggest involvement of an immunological
process in the pathogenesis of the disease.
To investigate the role of the immune system in this
disease we examined the incidence of autoantibodies
directed against the anterior segment of the eye. No
antibodies could be detected against iris or ciliary
body, but surprisingly a high percentage of patients
(88%) had antibodies against corneal antigens.

Materials and methods

Sera were obtained from 26 patients with Fuchs'
heterochromic cyclitis (13 males and 13 females,
average age 37 years) visiting the eye clinics of the
universities of Amsterdam and Rotterdam. The
diagnosis was made when a patient presented with a
low-grade uveitis characterised by the absence of
synechiae, and more or less iris (stroma) atrophy with
or without heterochromia, the typical keratic precipitates and often cataract. Thirty sera were also
obtained from sex and age matched (healthy) persons
without a history of ocular inflammation.
Sera were tested for the presence of iris, ciliary
Dr A Kijlstra, Department of Ophthalmobody, or cornea antibodies by an indirect immunoBox 12141, 1100 AC Amsterdam, The
fluorescence technique. Human irides, collected
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from donor eyes (from which the corneas were used
for transplantation) and rabbit corneas were snap
frozen in liquid nitrogen. Sections (8 pm) were cut in
a cryostat, air dried on to glass slides previously

coated with gelatin (1%) plus potassium-chromium
(III) sulphate (0-1%) and fixed in acetone for 10
minutes. After being washed with phosphate
buffered saline (PBS) the sections were incubated
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Fig. 1 A: Immunofluorescence test showing antibodies in
the serum ofa patient with Fuchs' heterochromic cyclitis
reacting with corneal epithelium. B: Positive serum ofa
healthy control. C: Negative serum ofa healthy control.
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Table 1 Antibodies to corneal epithelium in Fuchs'
heterochromic cyclitis as tested by immunofluorescence
Immunofluorescence
score*

Fuchs' patients (n=26)
Healthy controls (n=30)

++

+

_

18

5
0

3
29

1

Percentage
positive

88
3

*Tissue sections showing corneal epithelium antibodies after
incubation with patient sera were scored by the following
classification: strongly positive + +, positive +, negative -. The
numbers indicate the number of patients.

with a 1/10 dilution of patient or control serum in PBS
for 30 minutes at room temperature. Subsequently
the slides were washed three times for 10 minutes
with PBS and incubated for 30 minutes in the dark
at room temperature with a polyclonal, FITC
conjugated goat antihuman immunoglobulin
(GAHulg-FITC, Nordic, The Netherlands) or a
monoclonal, FITC conjugated mouse antihuman
IgG (MoAHuIgG-FITC, CLB, The Netherlands)
(both diluted 1/40 in PBS). The slides were washed
thoroughly and embedded in a solution of glycerin
and PBS (1:1).
Human sera containing antinuclear antibodies
were used as positive controls. Tissue sections
incubated with PBS instead of human sera served as
negative controls.
The slides were scored in a masked fashion by two
different investigators, unaware whether patient or
control sera were being used, with a Leitz fluorescence microscope using the following classification:
strongly positive: + +, positive: +, negative: -.
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Results
In the majority of patients with Fuchs' disease (88%;
23 out of 26) antibodies directed against corneal
epithelium could be detected by the immunofluorescence test (IFT), whereas only one control person out
of 30 had corneal antibodies (3%) (Table 1). The
immunofluorescence pattern of this control person
showed only cytoplasmic staining, while all the
Fuchs' disease sera showed both cytoplasmic and
membrane staining (Fig. 1).
Titration of the patients sera by a strong positive
immunofluorescence test showed that corneal
epithelium antibodies could still be detected up to a
1/40 serum dilution.
Some sera from patients with Fuchs' disease were
also tested with a human cornea and a mouse cornea.
These experiments showed similar results as those
seen with rabbit corneas and are in agreement with
earlier findings showing a large degree of cross
reactivity between corneal antigens of different

species.'0
With the immunofluorescence test no antibodies
could be detected in patients with Fuchs' disease (all
26 sera were tested) against normal human iris tissue.
Positive control sera containing antinuclear antibodies showed a strong nuclear fluorescence staining
in the iris. The detection of antibodies against human
ciliary body was hindered by the fact that there was
a strong background staining of endogenous
immunoglobulins near the basement membrane and
to a lesser degree also in the stroma (Fig. 2). This
was apparent in control experiments whereby the
tissue was incubated with phosphate buffered
saline instead of human serum and subsequently

Fig. 2 Incubation of normal
human ciliary body with phosphate
buffered saline followed by staining
with fluorescein labelled goat
antihuman immunoglobulins. Note
strong staining of basement
membrane.
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stained with fluorescein labelled goat antihuman
immunoglobulins or a monoclonal antihuman
immunoglobulin.

immunity which was apparent in various forms of
uveitis and especially in Fuchs' cyclitis is directed
against the same antigen(s) or whether each entity
has its own characteristic antigen. Furthermore it has

Discussion

not been clarified yet if the autoimmune reactions
against corneal antigens have a primary role, implicating Fuchs' heterochromia as an autoimmune
disease, or if these immunological reactions are a
secondary phenomenon due to permeability changes
in the anterior segment of the eye. The increased
permeability of vessels in patients with Fuchs' disease
can lead to a greater accessibility of corneal antigens
to the immune system, which may result in an

Our results show a high incidence of corneal
epithelium antibodies in the circulation of patients
with Fuchs' heterochromic cyclitis.
Although the presence of circulating corneal
epithelium antibodies has also been reported in other
forms of uveitis, the incidence seen in patients with
Fuchs' disease (88% positive) is much higher than that
reported in other groups." 12 The incidence is 42% in
anterior uveitis and 30% in posterior uveitis. The
frequency of corneal epithelium antibodies in healthy
controls was 3% in this study and is similar to that
reported earlier." Other recent investigations'3 into
the presence of serum autoantibodies (which comprised smooth muscle, nuclear material, gastric
parietal cell, reticulin, and mitochondria) in uveitis
showed no difference between controls and patients
with Fuchs' heterochromic cyclitis. Corneal
epithelium antibodies are thus the first autoantibodies found in almost all patients with this disease,
a finding which to our knowledge has not been
reported earlier.
No antibodies could be detected against human
iris. The assay for antibodies against human ciliary
body was not possible because this tissue already
contains large deposits of immunoglobulins near the
basement membrane and stromal regions. These
findings are in agreement with recent investigations'4
showing that cationic immunoglobulins traverse the
fenestrated capillaries in the ciliary body and bind to
anionic sites within this tissue.
The detection of autoantibodies directed against a
corneal layer not involved in Fuchs' cyclitis may
appear puzzling at first sight. The corneal epithelium,
however, contains a number of antigens which are
shared with the corneal stroma and endothelium.'-'7
This layer is often involved in Fuchs' cyclitis, as
shown by the small keratic precipitates which have
been identified as accumulations of lymphocytes.
These lymphocytes may be directed against certain
antigens expressed or secreted by corneal endothelial
cells. Furthermore it has been shown that the corneal
epithelium shares antigens with the iris, ciliary body,
and lens epithelium.'0 I'8 The fact that autoantibodies directed against the cornea mainly appear as
corneal epithelium antibodies when using immunofluorescence techniques on cornea sections is probably due to the higher density of these antigens in the
corneal epithelium as compared with stroma or
endothelium.
It is not yet clear whether the corneal auto-

autoimmune response against these antigens. A
possible important role of the immune system in
Fuchs' heterochromic cyclitis is already apparent
from the original description of plasma cells in the
irides of these patients by Fuchs himself.2 The
accumulation of inflammatory cells on the endothelial side of the cornea is also in agreement with this

hypothesis. Further evidence comes from studies by
Dernouchamps,'9 who revealed the intraocular production of immunoglobulins in these patients.
Whether the locally produced antibodies are directed
against corneal antigens remains to be investigated.
Rheumatoid factor and immune-complex-like
material have also been observed in the aqueous
humour of these patients.9 The findings mentioned
above in combination with our detection of corneal
autoimmunity in such a high percentage of patients
support the hypothesis that immunological mechanisms may play an important part in Fuchs' heterochromic cyclitis.
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