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Figure 6. Lobular areas of atrophy. A, Color fundus photograph uf the right eve showing a large fibrotic scar with hyperplastic retinal pigment epithelium
secondary to choroidal neovascularization. B, Autofluorescence photograph showing multiple lobular areas of atrophy nasal to the nerve (arrow). C. Color
fundus photograph of the left eye also showing a scar secondary o choroidal neovascularization. D, Autofluorescence photograph showing a multilobular

region of atrophy around rhe nerve {arrow). Careful examination of both aurofluorescence photographs reveals muldiple lobular areas of arrophy within

the macular region.

were associated with adjacent choroidal neovasculariza-
tion, and the outer borders of the rip often had a jagged
appcarancc. Retinal pigment cpithelium rips in AMD are
thought to be related to both increased hydrostatic pres-

sure under the RPE monolayer from exudation and -
creased tensile forces on the monolayer induced by the
ncovascularization.'* In pseudoxanthoma elasticum, pa-
tients have the RPE monolayer segmented by preexisting

Figure 7. This patient had large lobular areas of arrophy encompassing the macular and circumpapillary regions. There was a druse of the oprtic nerve
visible. There were discrete areas of acrophy arranged like pearls (arrowheads) on multiple radiating angioid streaks (arrows).
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Figure 8. Rerinal pigmene epithelial atrophy in pscudoxanthoma clasticum. A, Montage aurofluorescence phortograph of the lefe eye of a 62-year-old wirth
pseudoxanthoma elasticum showing various atrophic phenotypes. The macular region had a large scar related to choroidal neovascularizasion. In che nasal
periphery, there was a poorly defined region of a decreased autofluorescence signal (arrow). B, Inferotemporal o this area were lobalar areas of atrophy.

C, Fluorescein angiogram of the posterior pole, shown for comparison.

angioid streaks and a gene defect that may alter the composi-
tion of the extracellular matrix. Preexisting streaks may act as
a nidus of an RPE rip and allow propagation of an RPE
tear in responsc to fibrovascular contraction of the cho-
roidal neovascularization.

The second manifestation of RPE loss was multiple
ovoid lobular areas of decreased autofluorescence. These
multilobular regions were not associated with scrolled or
heaped-up RPE at their borders. and some of the lobular
atrophic areas were well away from any choroidal neovas-
cularization, nasal to the nerve and even in the periphery.
Although the shape of these areas did mimic geographic
atrophy seen in AMD, they were not surrounded by as
prominent a zone of increased autofluorescence.'” The third
configuration of atrophy was broader areas of decreased
autofluorescence that subtended larger solid angles of the
fundus but had much less sharply defined outer borders than
either the rips or lobular areas. In one patient, this type of
atrophy appeared to involve the entire posterior pole of each
eye.

Pseudoxanthoma elasticum is caused by a defect in the
ABCC6 gene, which is in the same superfamily as the

ABCA4 gene, a defect of which causes Stargardt’s dis-
ease.!® ABCC6 (and ABCA4) appear to code for a transport
protein.'”!® The substrate for the transport protein is not
known, but other members of the ABC proteins mediate
transbilayer lipid transport in various membranes of cells
and cell organelles.!” More than 80 different ABCC6 de-
fects causing pseudoxanthoma elasticam have been charac-
terized."!® One defect in ABCC6 has been reported to cause
only accelerated coronary artery disease with atherosclero-
sis without causing any eye or skin abnormalities.?® Al-
though the transport defect may involve lipids, the protean
manifestations of pseudoxanthoma elasticum suggest that
there are a multitude of abnormalities directly or indirectly
induced by defects in this transport protein. Curiously, the
protein product of ABCC6 does not appear to be required
for elastic fiber assembly.”! One defect related to ABCC6
mutation appears to be modification in the extracellular
matrix, which is important in the health and vitality of the
RPE. The defect caused by the ABCC6 mutation may affect
the RPE directly or may do so indirectly by altering the
extracellular matrix of the RPE.*>"** A common final path-
way to severe vision loss in patients with pseudoxanthoma
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elasticum is the development of choroidal neovasculariza-
tion. The breaks in Bruch's membrane may be distributed
over a large extent of the fundus and offer multiple ingrowth
sites for choroidal neovascularization. The autofluorescence
finding of widespread RPE abnormalities in patients with
pscudoxanthoma clasticum suggests that abnormal RPE
may be an additional risk for the formation of the choroidal
neovascularization.

This study has the weakness' of a limited number of
patients, many of whom had relatively advanced ocular
disease. reflecting the referral nature of our practice. How-
cver, using autofluorcscence photography we found that
there were abnormalitics in the RPE that would not neces-
sarily be expected from alternate methods of ocular imag-
ing. Given the severity and distribution of these abnormal-
ities. it appears that the RPE may play a significant role in
the pathogenesis of ocular disease in pseudoxanthoma elas-
ticum. Prospective analysis of the autofluorescence photo-
graphs of patients with pseudoxanthoma clasticum would be
helpful in ascertaining the role of RPE abnormalities in the
genests of visual loss.
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/
Figure 2. Angioid streaks. This 54-year-old female had whirish lines radiaring from the nerve in the right eye, as seen by manochromatic photography
{A). Autofluorescence photography (B) shows fine jagged hypouutofluorescent lines consistent with fine angioid streaks.

Figure 3. The same patient as shown in Figure | also had peau d'urange. This produced an easily seen stippled appearance in a color photograph (A) and
a less well seen granularity on an autofluorescence photograph {B). The insets show enlargements of the region superotemporal to the center of the macula.
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Figure 9. Widespread atrophy of the rerinal pigment epithelium (RPE). A, Color photograph showing a large fibrovascular sear secondary ro choroidal
g phy pig p photog ¢ T

neovascularization. Surrounding the central macula, there appears to be mottling of the pigment of the RPE. B, In actuality, there was almost no signal

{rom the RPE present. The gan we

curned up so much that the autofluorescence from the nerve, normally barely visible, was prominent. There was almost
no signal from the RPE monolayer. excepr as pinpoint Jots. Color {(C) and autofluorescence (D) photographs illustrate che bilateral symmetry of this
finding.
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