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Assesment of fundus
autofluorescence in
serpiginous and
serpiginous-like
choroidopathy

Abstract
Aims The aim of this study was to correlate
the activity status disclosed in fluorescein
angiography (FA) and fundus
autofluorescence (FAF) imaging, and the
variations of FAF images in the evolution

of serpiginous choroidopathy (SC) and
serpiginous-like choroidopathy (SLC).
Methods Prospective consecutive case series.
Patients with SC or SLC were included from
July 2009 to December 2010. All patients
underwent FAF imaging (Spaide
Autofluorescence Filters, Topcon TRC 50IX)
and FA (Topcon TRC 50IX).

Results Twelve patients (eight males, mean age
51.2 years) were included. Bilateral involvement
in nine cases. Three different patterns of FAF
images were present: active inflammation,
transitional, and inactive inflammation.
Conclusion FAF may be a useful tool for
following patients with SC and SLC. It is
possible to reserve other invasive techniques,
such as FA, for cases with suspicious activity
disclosed by FAF imaging.
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Introduction

Serpiginous choroidopathy (SC) is a rare,
bilateral, chronic, progressive, recurrent
inflammation of the retinal pigment epithelium
(RPE), choriocapillaris, and choroid.'"® The
aetiology is unknown, and it constitutes <5% of
posterior uveitis cases.* Although it is usually
defined as a bilateral disease, the typical
presentation is a unilateral worsening of central
vision, metamorphopsia, and/or scotoma.’
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The disease begins with ill-defined patches of
creamy yellow sub-retinal infiltrates in the
peripapillary area. It progresses in an irregular
serpentine fashion centrifugally. Active lesions
resolve leaving an area of atrophy involving
both the choriocapillaris and the RPE. The
disease is characterised by multiple recurrences
at variable intervals. Each new episode of
activity leaves a bigger serpentine extension

of atrophied choriocapillaris and RPE. As a
result of the multiple recurrences and in spite of
treatment, up to 25% of the eyes have a final
visual acuity less than 20/200.% Although a
definitive treatment modality is not available for
this disease, steroids and immunomodulatory
therapies seem to be effective in inducing
remission of inflammatory activity.

Similarly, cases associated with systemic
disease, both infectious and autoimmune,” 12
have been published with modifications of the
diagnostic criteria for the classic concept of SC.
These atypical cases that resemble SC are
denominated under the general term of
serpiginous-like choroidopathy (SLC).

Fluorescein angiography (FA) is one the most
useful techniques currently used to identify
active inflammatory disease. This technique,
however, is not exempt of risks, including
serious allergic responses.'® In contrast, fundus
autofluorescence (FAF) imagery is a useful
non-invasive tool for detecting RPE changes in
acute episodes of SC or SLC.!* FAF permits
topographic mapping of lipofuscin distribution
in the RPE cell monolayer. Excessive
accumulation of lipofuscin represents a
common pathogenic pathway in various
complex retinal diseases and is believed to
precede photoreceptor degeneration.!>17

The aim of this pilot study was to correlate
FAF images with the inflammatory activity of
the disease. This will establish the basis for the
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use of FAF imagery as a convenient tool in the follow-up
of patients with SC. Importantly, it avoids the use of
other invasive techniques, such as FA, which can then
be reserved for cases in which suspicious activity is
disclosed by FAF imaging. Determining the activity
status of the inflammatory disease is crucial to offering
correct and prompt treatment in an effort to avoid severe
visual impairment. FAF imagery provides quick,
economical, and useful information for follow-up
without any associated risk.

Patients and methods

Patients of the Ocular Immunology Unit of the ‘Hospital
Clinico Universitario de Valladolid” with SC or SLC were
prospectively and consecutively included from July 2009
to December 2010. This study followed the tenets of the
Declaration of Helsinki. The protocol was approved by
the Institutional Review Board, and all patients signed
an informed consent to be included.

All patients received a comprehensive ophthalmic
examination, including visual acuity, slit-lamp
biomicroscopy, and dilated funduscopic examination.
Fundus photography and FAF imaging were performed
in different stages of the disease to determine the
progression or the stability of the lesions. FA was also
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performed to correlate the inflammatory status
of the disease with the FAF imagery.

For FAF imaging, the Topcon TRC 50IX retinal camera
with Spaide Autofluorescence Filters (Topcon, Paramus,
NJ, USA) was used with an excitation wavelength of
585nm (bandwidth 550-600 nm) and an emission
wavelength of 695 nm (bandwidth 660-800 nm). Images
were obtained using OIS WinStation 5000 software
(Ophthalmic Imaging System, Sacramento, CA, USA)
and analysed using Adobe Photoshop 5.5 (Adobe
Systems Incorporated, San Jose, CA, USA). For FA
imaging the Topcon TRC 50IX retinal camera was used.

The diagnosis of SC was made based on the clinical
appearance and FA findings. Systemic studies were
performed to rule out other conditions that could mimic
SC, such as tuberculosis, sarcoidosis, or lupus. Those
patients in which systemic disease was present were
diagnosed with SLC. They were also included in the
study according to the presence of similar FAF and FA
patterns.

For FA, a lesion was established as active when there
was a blockage of fluorescein early and a progressive
diffuse staining and leakage in the late frames.

In the atrophic areas, the main findings were early
hypofluorescence secondary to atrophy of
choriocapillaris and progressive hyperfluorescence at

Figure1 FA and FAF images in three cases of SC with active inflammation. Three patients (rows 1-3) had FA activity (a). FAF images
were taken at baseline (b) and 1 month later (c). The FAF was characterised by dark areas surrounding hyperautofluorescent edges.
The border of the active lesions is labelled with arrows. These images correlated well with hypofluorescent areas in FA indicating
blockage of the fluorescein and late staining of the active areas. Changes between baseline images (b) and those at 1 month (c) showed

the progression of RPE destruction.
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the margins of the lesion with eventual diffuse late
staining of the underlying sclera and surrounding
fibrosis.

Results

Nine patients with SC and three with SLC (21 eyes) were
included in the study. The mean age was 51.2 years
(range: 36-77 years) and included eight males and four
females. Both eyes were affected in nine patients, and a
single eye in three patients with SLC. FA and FAF
imaging were performed in each case. The mean
follow-up was 8.8 months (range: 6-14 months).

When the angiogram disclosed activity (three
cases), the FAF imagery showed a characteristic
hypoautofluorescence surrounding the
hyperautofluorescent edges of the lesions with a clear
progression of the area of atrophy in the follow-up at 1
month, inactivation in the FA and transitional pattern in
the FAF (discussed later) (Figure 1). This pattern of FAF
was seen only in patients with activity signs in FA.

When FA did not disclose inflammatory activity two
different FAF patterns were apparent. First, the FAF
pattern was transitional with hypoautofluorescence at
the surrounding borders of the central hyperfluorescent
areas (Figure 2). In these eyes, the area of atrophy was

stable in the FAF at the 6-month follow-up with lack of
the autofluorescence. Second, there was a pattern with
hypoautofluorescent lesions both at the centre and at the
edges of the lesions (Figure 3), and this pattern remained
stable in the 6-month follow-up.

Discussion

SC presents a wide spectrum in its clinical appearance.’

Similarly, the spectrum of autofluorescence images is also
diverse, although different autofluorescence patterns are
associated with the current activity and the evolution of
the disease.!* Our findings are congruent with those
described by Cardillo Piccolino et al,'* with stages closely
associated inflammatory inactivation. First there is FAF
diffuse hypoautofluorescence that surrounds the lesions.
This hypoautofluorescence is probably consequence of
oedema of the deep retina or RPE as has been previously
proposed.'* This pattern of FAF is associated with the
presence of active inflammation as indicated by FA.
Afterwards a sharp hypoautofluorescence border
surrounds the hyperautofluorescent lesions. We believe
that this represents a transition to inactive inflammatory
disease. Finally, the lesions become totally
hypoautofluorescence (inactive) in the final FAF images.

Figure 2 FA and FAF images in three cases of SC in a transitional state. These three patients (rows 1-3) did not have FA activity (a).
The baseline FAF showed a transitional status characterised by hypoautofluorescence at the edges of central hyperautofluorescent
areas (b). 1 month later (c) the FAF image showed that the lesion had become inactive.
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Figure 3 FA and FAF images in three cases of bilateral inactive SC. These three representative patients (rows 1-3) did not have FA
activity (a, right eye; b, left eye). FAF imagery (c, right eye; d, left eye) showed hypoautofluorescence in the affected areas.

Further studies are warranted, but based on the
current study, we suggest the following autofluorescence
patterns in SC: (1) active inflammation is characterised by
a hypoautofluorescent halo that surrounds the edges of
hyperautofluorescent lesions. This pattern correlates
with active inflammation as assessed by FA. The lesion is
fast growing, and with time can extend beyond the
hypoautofluorescent halo. (2) Transitional SC is an
intermediate stage between active and inactive
inflammation. FA indicates that most or all of the
inflammation has subsided. FAF images show a
hypoautofluorescent line that surrounds all edges of the
hyperautofluorescent lesions. The FAF images indicate
that the SC lesions are stable and do not tend to grow.
(3) Inactive inflammation is characterised by FAF images
of lesions that are dark, revealing complete loss of
fluorophores, with very sharp borders. There is no
hyperautofluorescence at the edges. This pattern
correlates with inactive inflammation in FA and lesions
that are stable over time, while the inflamatory activity
remains inactive.

The most common and visually significant ocular
complication associated with SC is choroidal
neovascularization.!® It occurs in 13-35% of the patients
and usually leads to a worsening of vision. In this case,
FAF is not sufficient to monitor the activity of the disease,
and FA is necessary.

19

In conclusion, FAF is an easy, non-invasive, and useful
tool to evaluate the extent of the area affected by SC and
serpiginous-like diseases. Subsequently, it also could be
useful in following the evolution of the disease, to

determine the risk of progression of the lesions, and to
evaluate the inflammatory activity, while avoiding
invasive procedures. However, FA will continue to be
essential in cases where choroidal neovascularization is
suspected.

Summary

What was known before

Serpiginous and serpiginous-like choroidopathy are a
very severe bilateral choroiditis, which usually require an
aggressive treatment. The gold-standard to disclose the
activity status currently is fluorescein angiography.
Fundus autofluorescence is cheaper and safer than
fluorescein angiography and it has been used to monitor
other pathologies such as dry age-related macular
degeneration.

What this study adds

Fundus autofluorescence can be an appropriate tool to
monitor patients with serpiginous and serpiginous-like
choroidopathy. It can disclose the activity status,
reserving fluorescein angiography for cases where
choroidal neovascularization is suspected.
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