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Fig. 4 Arcade oedema superiorly is particularly marked,
though the retinal arcade inferiorly also shows
hyperfluorescence. Some macular and peripapillary oedema
is also present. Patient is a 35-year-old woman with advanced
simplex retinitis pigmentosa.

‘hours in the retina adjacent to the disc margin
(Fig. 3).

Arcade oedema, evaluated on the late phases of
the fluorescein angiogram, was identified when
hyperfluorescent areas were noted deep to and
adjacent to the vascular arcades of the posterior pole
(Fig. 4). No attempt was made to distinguish whether
the leakage was derived from retinal vasculature or
retinal pigment epithelium.

Macular oedema was evaluated on late phases of
the fluorescein angiogram and consisted of either the
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Fig.5 Cystoid macular oedema, more in the paramacular
region, is noted in this 43-year-woman with advanced
simplex retinitis pigmentosa. Diffuse retinal oedema in the
superior arcade and marked oedema of the maculopapillary
bundle can be seen.
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Fig.6 Focal vascular staining consisting of focal areas of
hyperfluorescence is seen in peripapillary retinal vessels as
well as retinal veins and arteries superiorly (arrows) in a 23-
year-old man with choroideraemia.

traditional changes of cystoid macular oedema or
diffuse hyperfluorescence of the posterior pole in the
anatomical macular area (Fig. 5).

Vascular staining was noted on late phases of the
fluorescein angiogram as focal, often pinpoint, areas
of hyperfluorescence which could be seen in venous
and arteriolar vessel walls (Fig. 6). Vascular staining
was most easily seen in arcade and peripapillary area
vessels (Fig. 7). At least two distinct focal areas of
hyperfluorescence in a vessel wall were needed to call
this parameter moderately present.

Fig.7 Focal vascular staining in peripapillary retinal
arteries (arrow), left eye, in a 42-year-old woman with
advanced simplex retinitis pigmentosa. Severe diffuse retinal
oedema is also present.
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An evaluation of the statistical association
between fluorescein findings and immunological
indices was performed by the one-tail Fisher’s exact
test. Group comparisons, such as' RP with non-RP
and rod-cone with cone-rod degeneration, were
made by the Mantel-Haenszel test for homogeneity
of .

Results

Numerous significant correlations were found for all
patients and for non-RP patients as a group. The non-
RP disease group showed more significant correla-
tions than the patients with RP.

For all patients (Table 1) positive immunofluores-
cence for IgG antiretinal antibodies correlated
significantly with macular oedema (p<0-038) and
disc staining (p<0-033). A less significant correlation
was noted between focal vascular staining (p<0-068)
and presence of IgG, and between the lymphocyte
stimulation test and macular oedema (p<<0-079).

In an attempt to locate a cumulative effect, com-

Table1 Correlation of immune reactivity with fluorescein
angiographic parameters for all patients (RP and non-RP)

Index of immune Angiographic change Significance
reactivity (p value):
Fisher’s exact
test
IgG antiretinal antibody ~ Macular oedema <0-038
IgG antiretinal antibody  Disc staining <0-033
IgG antiretinal antibody ~ Focal vascular staining ~ <0-068
Lymphocyte stimulation ~ Macular oedema <0-079
(toretinal antigens)
IgG or IgM antiretinal Disc staining <0-053
antibodies
IgG, IgM antiretinal Focal vascular staining  <0-070
antibodies and
* lymphocyte
stimulation
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binations of immunoglobulin activity and/or lympho-
cycte stimulation were tested for significance; IgG or
IgM antibody staining correlated with disc staining
(p<0-05). Combinations of positive IgG and IgM .
staining, and lymphocyte stimulation tests, resulted
in some correlation with focal vascular staining
(p<0-07).

A number of significant correlations were found in
the non-RP disease group (Table 2). IgG antiretinal
antibody correlated with arcade oedema (p<0-018),
with disc staining (p<0-018), and with peripapillary
oedema (p<0-023). IgM staining correlated with
peripapillary oedema (p<<0-011). For a cumulative
effect both IgG and IgM correlated with arcade
oedema (p<0-023), disc staining (p<0-029), and
peripapillary oedema (p<<0-003). Positive IgG, IgM,
and lymphocyte stimulation tests together did not
correlate significantly with any angiographic
parameter. Attempts to subdivide the non-RP group
between inflammatory and degenerative causes did
not give significant results.

RP patients as a group had fewer correlations. IgG
immonofluorescence correlated with arcade oedema
(p<0-045), as did the combination fo IgG and IgM
antibodies and positive lymphocyte stimulation
(p<0-045).

When the RP and non-RP groups were compared
with each other, numerous significant differences
appeared in correlations with arcade oedema and
papillary oedema (Table 2).

RP patients were further compared by type of
degeneration, that is, rod-cone and cone-rod, and
were evaluated by analysis of variance with the non-
RP patients (Table 3). The findings from the rod-
cone degeneration patients were significant or nearly
so in correlations with arcade oedema. The findings
from the cone-rod degeneration patients correlated
nearly significantly in test correlations with focal
vascular staining. No correlation was found between
specific RP type and autoimmune reactivity.

Table2 Correlation of immune reactivity with fluorescein angiographic parameters by groups (RP and non-RP)

Index ofimmune Angiographic change Level of significance (p value)
reactivity*
RP Non-RP  Group difference

IgG Arcade oedema 0-045 0-018 0-005
1gG Discstaining NS 0-018 NS
IgG Peripapillary oedema NS 0-023 0-042
IgM Peripapillary oedema NS 0-011 0-057
IgGor IgM Arcade oedema NS 0-023 0-011
IgGorIgM Disc staining NS 0-029 NS
IgGorIgM Peripapillary oedema NS 0-003 0-008
IgG, IgM, Lymph. stim. Arcade oedema 0-045 NS 0-043
IgG, IgM, Lymph. stim. Disc staining NS 0-069 NS
IgG, IgM, Lymph. stim. Peripapillary oedema NS NS 0-055

*1gG/IgM=positive IgG/IgM immunoglobulin indirect immunofluorescence. Lymph. stim. =lymphocyte stimulation by retinal antigens.

NS =non-significant.
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Table3 Correlation of immune reactivity with fluorescein angiographic parameters by retinitis pigmentosa
degenerative type
Index of immune Angiographic change Level of significance (p value)
reactivity*

Rod-cone Cone-rod
IsG Focal vascular staining NS 0-063
Lymph. stim. Arcade oedema 0-067 NS
IgG, IgM, lymph. stim. Arcade oedema 0-011 NS
IgG, IgM, lymph. stim. Focal vascular staining NS 0-069

*1gG/IgM=positive IgG/IgM immunolglobulin indirect immunofluorescence. Lymph. stim. =lymphocyte stimulation by retinal antigens.

NS=non-significant.
Discussion

While this study was originally designed to investi-
gate the potential pathological role of the immune
system in RP patients, the most significant results
were found in the non-RP ocular disease reference
group, which consisted mainly of other types of
retinal disease (Table 4). These non-RP patients
showed significant correlations between IgG and the
combination of IgG and IgM antiretinal antibodies
with arcade oedema, disc staining, and peripapillary
oedema. IgM staining correlated significantly with
peripapillary oedema.

RP patients as a group showed significant correla-
tions between IgG alone and IgG, IgM antiretinal
antibodies and lymphocyte stimulation with arcade
oedema; when divided into rod-cone and cone-rod
degeneration, neither group showed significant
correlations singly with any immune index. Only the
rod-cone degeneration group showed a significant
correlation between the combination of IgG, IgM
antiretinal antibodies and the lymphocyte stimula-
tion test together as a cumulative effect with arcade
oedema.

The existence of correlations between fluorescein
angiographic changes and indices of immune activity
may be an indication that the immune system has a
pathophysiological role in a number of retinal

Table4 Diagnoses of patients with non-RP ocular disease

Birdshot retinochoroiditis

Cataract with macular degencration
Cataract with retinal detachment
Detached retina

Diabetic retinopathy

Fundus flavimaculatus

High myopia

Macular degeneration (age related)
Macular oedema (after cataract surgery)
Measles retinopathy

Regional choroidal atrophy
Secondary luetic chorioretinitis
Stickler syndrome

Toxoplasmosis

Uveitis

diseases. This correlation does not clarify whether
the observed changes represent a primary patho-
logical process, a secondary effect in a complicated
degenerative process, or possibly some type of
epiphenomenon. The observation that RP patients
show fewer such correlations than non-RP patients
may not reflect a lack of immunological activity but
rather that the slow defenerative process inherent in
RP does not challenge the immune system in the
same fashion as the process of inflammatory disease.
Eye tissue compared with total body mass is small to
begin with, and products from a retinal degeneration
would not be a large antigenic challenge.

Fluorescein angiography is commonly used for
investigating various types of retinal oedema and less
commonly for disc telangiectasia. Focal vascular
staining on late phases of the fluorescein angiogram is
a finding not commonly associated with hereditary
retinal degenerations, or even other retinal diseases
except vasculitis. The cause of focal vascular staining
is unknown, but it could be related to the presence of
immune complexes or other immunological entity
producing damage to retinal vessels.

Peripapillary oedema was significantly associated
with both presence of antiretinal antibodies and
lymphocyte sensitisation. Since the peripapillary
area, particularly when a conus is present, tends to be
unprotected by the blood-retinal and retinal pigment
epithelial barriers, it is not surprising that antiretinal
immunological mechanisms might damage this
area.

The correlations between the fluorescein angio-
gram and markers of immune reactivity in this study
lead us to assume that they reflect secondary rather
than primary disease effects and that the pathological
influence of immune factors remains to be deter-
mined. Indirect immunofluorescent staining with the
use of patient sera on human donor tissue has proved
valuable in detecting antiretinal antibodies, and it
merits further investigation for its development as a
possible clinical tool.
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