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Corneal elastosis within lattice dystrophy lesions
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SUMMARY Corneal buttons oftwo patients with lattice corneal dystrophy were studied by light and
electron microscopy. They showed elastotic degeneration within the amyloid deposits. The
amyloid deposits displayed characteristic staining; the elastotic material (elastin) within the
deposits stained positive with Verhoeff-van Gieson and Movat pentachrome stains and showed
autofluorescence. The characteristic ultrastructural findings of amyloid and elastotic material were
also demonstrated. The possibility of the associations of these two materials in the cornea is
discussed.

Corneal elastosis, also known by a wide variety of
synonyms," may be seen as a single corneal or ocular
finding, or in association with a variety of chronic
ocular and corneal disorders such as scarring second-
ary to chemical or mechanical trauma, glaucoma,
actinic lesions, old inflammation, corneal oedema,
conjunctival carcinoma in situ or invasive squamous
cell carcinoma, and ochronosis.7I Corneal elastosis
has been described in association with lattice corneal
dystrophy in a few previous reports.2 "' In one of
these cases the elastosis was in close relation to the
amyloid,"' and in two cases the elastosis was found
within the amyloid."9 In the last two there was no
detailed description.
The subjects of this report are two patients with

lattice corneal dystrophy in whose corneas we found
elastosis within the amyloid deposits. This finding
was demonstrated by light and electron microscopy
and by an autofluorescent technique.

Case reports

CASE 1
A 63-year-old white male had a 15-year history of
decreasing visual acuity in both eyes because of
corneal opacities that became worse in the four
months before his operation. Cataracts had pro-
gressed rapidly in the previous six months.
There was no known family history of any eye
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disease other than myopia. The patient was admitted
to hospital in January 1983 for examination of a lung
nodule, but, because he refused bronchoscopy, a
definite diagnosis was not made. There was history of
alcohol abuse in the past, but that had been stopped
for several months.

In February 1983 the patient was admitted to
hospital for penetrating keratoplasty of the right eye,
cataract extraction, and posterior chamber lens
implantation. Examination of the eyes revealed
visual acuity of hand motion in each eye. The
intraocular pressures were within normal limits. The

rig. Lcuse 1. Algnt eye snows semiuruansucent
dichotomous refractile lines andsome white dots in the
cornea.
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Fig. 2 Case 1. Histological section ofthe cornea shows
uneven epithelium, fibroticpannus and replacement of
Bowman's membrane byfibrous tissue, and basophilic
hyaline nodules. In the stroma there arefusiform deposits of
amyloid, with hyaline deposits within them. Haematoxylin-
eosin.

pupils reacted normally to light. Slit-lamp examina-
tion revealed many semitranslucent, dichotomous,
refractile lines and some white dots in both corneas
consistent with lattice corneal dystrophy (Fig. 1).
There were small pterygia in both eyes. The anterior
chambers were deep and clear. Funduscopic exami-
nation could not be done owing to the dense
cataracts. Ultrasonographic examination was
normal. After the planned surgical procedure was
performed, the patient did well, his vision being 6/120
without correction in the right eye, corrected to 6/24
with pinhole. The graft remained clear.

Pathological findings. Macroscopic examination

Fig. 3 Case 1. The amyloidfusiform materialshows
birefringence with polarised light, while the hyaline deposits
within itdo notshow this. Congo-red, polarised light.

Fig. 4 Case 1. Black elastotic material within the amyloid
deposits. Verhoeff-van Gieson.

revealed two pieces of tissue. One was labelled
pterygium of the right eye and consisted of a single
fragment of grey-brown soft tissue, measuring
3x2x2 mm. The entire specimen was submitted for
light microscopic examination. The other piece of
tissue was a translucent corneal button, 7 mm in
diameter, with many semitranslucent lines in its
stroma. A section of the cornea was submitted for
electron microscopy, while the remainder was sub-
mitted for light microscopy.

Microscopic examination of the soft tissue
revealed conjunctiva with focal squamous meta-
plasia, hyalinisation and elastotic degeneration of
collagen, and some chronic inflammation, an appear-
ance consistent with pterygium.

Microscopic examination of the cornea revealed
uneven epithelium, fibrotic pannus in one area, and
replacement of Bowman's membrane by fibrous
tissue and basophilic hyaline nodules in some areas
(Fig. 2). In the anterior two-thirds of the stroma there

Fig. 5 Case 1. The elastotic material shows strong
autofluorescence. Autofluorescence.
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Fig. 6 Case 1. Ultrastructurally the amyloid material (lighter) shows delicatefibrils, mostly non-branching, without
periodicity. The elastotic material is electron-dense with irregular edges, showing delicatefibrillar pattern. Electron
micrograph.

were fusiform deposits, stained pink with haema-
toxylin and eosin (H and E), displacing collagen
lamellae. Within many of these fusiform deposits
there were blue-grey hyaline deposits with irregular
borders similar to those found in Bowman's mem-
brane and the anterior stromal areas (Fig. 2). The
intervening stroma appeared normal except for some
areas of stromal oedema. Descemet's membrane was
unremarkable, and the endothelial cells were attenu-
ated. The fusiform deposits were stained deep purple
with periodic acid-Schiff (PAS), red-purple with
Masson's trichrome stain, pink-purple with Movat

pentachrome stain, and yellow-grey with Verhoeff-
van Gieson (VVG) elastin stain. Congo red stained
the deposits orange; it showed dichroism of green
and red and birefringence with polarised light, more
than the surrounding stroma and consistent with
amyloid material. The hyaline deposits within the
amyloid did not show these appearances (Fig. 3). The
hyaline deposits were stained pink-grey with PAS,
blue-purple with Masson trichrome, blue-grey with
Congo red, and black with VVG and Movat penta-
chrome stains, consistent with elastotic material (Fig.
4). Von Kossa stain for calcium was negative. These
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deposits were autofluorescent with ultraviolet light
(Fig. 5).

Ultrastructurally the amyloid lesions showed
delicate, mostly non-branching fibrils without
periodicity, many of them highly aligned. Within this
material there were electron-dense deposits with
irregular edges consistent with elastin-like material
and showing a delicate fibrillar pattern that
resembled the amyloid pattern (Fig. 6).

CASE 2
A 49-year-old Asian Indian male known to have
tuberculoid leprosy had suffered for the last four
years a gradual, slowly progressive diminution of
vision in both eyes. He gave a history of injury with a
grass plant to the right eye four years previously. His
general condition was good. There was no family
history of eye disease. On examination his visual
acuity was 4/60 in the right eye and 6/60 in the left eye,
with intraocular pressure within normal limits. Slit-
lamp examination showed typical lattice corneal
dystrophy lines in both eyes. In February 1983 he
underwent penetrating keratoplasty of his right eye,
with a graft of 7-5 mm in diameter.

Pathological findings. Macroscopic examination
revealed a yellowish corneal button 7-5 mm in
diameter with semi-translucent lines in its stroma.
The endothelial surface was covered with pigmented
nodules. A section of the cornea was submitted for
electron microscopy, while the remainder was sub-
mitted for light microscopy.

Microscopic examination revealed uneven corneal
epithelium. Bowman's membrane was replaced in
areas by fibrotic connective tissue and small foci of
hyaline elastotic nodules. There were fusiform
deposits all over the stroma, stained pink with
H and E, displacing collagen lamellae. Within some
of the fusiform deposits there were basophilic hyaline
deposits with irregular borders similar to those found
in Bowman's membrane and anterior stromal areas.
The intervening stroma appeared normal.
Descemet's membrane was unremarkable. The
endothelial cells were mildly attenuated. The
posterior surface of the cornea was severely over-
grown with a pigmented fungus which we interpreted
as a contaminant. Special stains gave the same results
as in case 1. The fusiform deposits were stained
orange with Congo red and showed dichroism and
birefringence with polarised light more than the
surrounding stroma, consistent with amyloid
material. The hyaline deposits within them did not
show these appearances. They stained black with
VVG and Movat pentachrome stains (Fig. 7) and
were autofluorescent with ultraviolet light, consistent
with elastotic material.

Ultrastructurally the amyloid lesions showed

Fig. 7 Case2. Fusiform amyloid depositin thestroma with
elastotic material stained black within it. Movat
pentachrome.

delicate, mostly non-branching fibrils without
periodicity. Within this material there were electron-
dense deposits with irregular edges consistent with
elastin-like material, the same findings as in case 1
(Fig. 8).
Discussion

The clinical and histological findings in our cases
are compatible with lattice dystrophy of the cornea.
The lack of family history does not rule out this
possibility. Although lattice dystrophy has an
autosomal dominant pattern of inheritance, it does
not present in all affected members of families with
the disease. The subtle expression of the gene
reduces the number of detected individuals to about
10-25% in some families." 12
The genesis of amyloid deposition elsewhere in the

body as well as in the cornea is not well understood.
Two main hypotheses about the origin of amyloid in
lattice dystrophy are: (1) collagen degeneration
caused by lysosomal enzymes released from
abnormal keratocytes,'2'4 and (2) synthesis of
amyloid by keratocytes.'2 '5 Other theories consider
the lattice as focal amyloidosis restricted to the
cornea,'6 as primary degeneration of corneal
nerves,'7 or as related to amyloid protein AA, a
precursor protein possibly attached to a transport
protein.
The current concept of the pathogenesis of corneal

elastosis is that it is a result of collagen fibre
degeneration.79' 20 The resistance of the elastotic
material to digestion with elastase"' and its auto-
fluorescent characteristic show its differences from
elastin and its similarity to elastotic degeneration
elsewhere, as in the conjunctiva. Another study,
based on some tinctorial dissimilarities between
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~n:

Fig. 8 Case 2. Ultrastructurally the amyloid material (lighter) is composed ofdelicate, mostly non-branchingfibrils without
periodicity. The elastotic material is electron-dense, with irregular borders, showing delicatefibrillar pattern. Electron
micrograph.

pseudoelastic fibres in pingueculae and spheroidal
elastotic deposits in the cornea, suggests that the
spheroidal elastotic deposits might be a composite of
degenerate collagen and a second non-collagenous

protein." The latter may be of altered plasma
constituents from leaking limbal vessels.22
The accepted theories of collagen degeneration in

both lattice dystrophy and corneal elastosis suggest
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the possibility of a closely related metabolic reason
for both, although one is genetically inherited and the
other is not. Corneal elastosis may be associated with
a variety of chronic ocular and corneal disorders.7"
Our patients presented clinical findings or a history of
other corneal diseases like those of other cases with
corneal elastosis. Case 1 had pterygium in both eyes.
The main characteristic of pterygium is elastotic
degeneration of the conjunctival collagen fibres, and
cases of pterygium also sometimes show elastotic
degeneration of the cornea. Case 2 presented a
history of old trauma to the cornea, a common
feature of other cases of elastotic degeneration. We
can conclude that in these two cases of lattice
dystrophy there were other causes of the elastotic
degeneration. The combined finding of lattice
dystrophy and elastosis was described in previous
reports,2 1'" so our earlier explanations can account
for this combination but not the existence of the
elastotic material within the amyloid, as in our cases.

The opinions or assertions contained herein are the private views of
the authors and are not to be construed as official or as reflecting the
views of the Department of the Army or the Department of
Defense.
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