CASE REPORT

Analysis and Documentation of Progression of Fuchs
Corneal Dystrophy With Retroillumination Photography

John D. Gottsch, MD, Olof H. Sundin, MD, Erik V. Rencs, David G. Emmert, Walter J. Stark, MD,
Clement J. Cheng, MD, and Gregory W. Schmidt, MD

Purpose: Fuchs corneal dystrophy (FCD) is a degenerative disorder
of'the cornea that is characterized by the progressive accumulation of
guttae, which are small excrescences of Descemet’s membrane. We
describe a method for documenting the location and number of
guttae, and ask whether disease progression can be observed during
relatively short periods.

Methods: Patients with FCD were imaged by standard retroillumina-
tion photography with a slit lamp. Scanned photographs were analyzed
by using NIH Imagel] software to determine the number of individual
guttae and areas of confluence.

Results: In 4 FCD patients, photographs taken 23 to 30 months apart
revealed that, once formed, individual guttae and their relative
positions persisted during this period. Very few guttae disappeared,
and the emergence of many new guttae was observed. Determination
of the area with confluent guttac was used to quantify disease stage.
Conclusions: Computer-assisted analysis of retroillumination
photographs is proposed as an effective way to document the number
and distribution of individual guttae. Although the disease typically
progresses slowly during decades, we have been able to detect the
formation of new guttae within only 2 years. This rapid assessment of
disease progression could be used to measure phenotypic differences
between genetic subtypes of FCD. It also could provide important
baseline information and methodology for clinical trials of
therapeutic options, should these become available.

(Cornea 2006;25:485-489)

n Fuchs’' initial description of the dystrophy that today

bears his name, he noted a progressive disease of mostly
elderly women with roughened epithelial changes. Vogt?
described the characteristic early feature of the disease as
posterior dew-drop-like excrescences, which he later termed
guttae.®> Graves® used slit-lamp observation of guttate to
describe early accumulation of guttae in the central cornea,
peripheral spread in advanced disease, and involvement of the
endothelium. He also noted the benefit of retroillumination to
demonstrate the extent of posterior corneal involvement.
Graves observed 22 cases of Fuchs corneal dystrophy (FCD)
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during 2’ and found that none of these progressed from
early to late stages. Goar” followed 1 patient during a 4-year
period and observed increases in clouding of the posterior
cornea with a decrease in vision from 20/40 to 20/70.
Krachmer et al® studied 64 families with FCD and was able to
document that disease severity correlated with increased age
of the patient.

We have recently obtained similar results for 63
families with late-onset FCD. By using Krachmer’s grading
scale, we found a distinct age-severity progression for a
single, large family with inherited FCD caused by a mutation
in the COL8A2 gene. Two members of this family were
evaluated originally with early-stage disease in the 1970s and
were found to have late-stage disease when re-examined
29 years later.

Krachmer defined 5 grades of disease severity, based on
the presence of >12 guttae for the first, with more advanced
stages defined by the width of a central region of densely
packed, confluent guttae, and distinguished from each other by
the width, in millimeters, of this central region. Grade 4 was
defined by a region of confluent guttae wider than 5 mm, and
grade 5 was defined by further progression to stromal or
epithelial edema. This scale has proven to be useful for
demonstrating correlations between patient age and the stage of
disease in relatively large groups,®’ with approximately 5 to
8 years between stages. However, the resolution of this method
is not adequate to detect progression of FCD individual patients
during short periods, such as 1 or 2 years. In this report, we use
retroillumination photography and computer-assisted analysis
to follow the persistence and formation of individual guttae.
During a span as short as 17 months, we have detected disease
progression in single patients.

MATERIALS AND METHODS

The study protocol was approved by the Joint Committee
on Clinical Investigation at The Johns Hopkins University
School of Medicine and was in accordance with the tenets of the
Declaration of Helsinki. Written, informed consent was
obtained from all study participants. Patients were recruited
for study after initial evaluations of patients with FCD who
presented to the Cornea Service at The Wilmer Ophthalmo-
logical Institute. Patient recruitment and participation followed
institutional review board-approved procedures.

Photographic Documentation
After pupillary dilation, patients were positioned for
examination of the cornea with reflected light from the
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