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Figure 29-9 Keratoconus. The tissue section is stained by periodic acid–
Schiff to highlight the epithelial basement membrane (ebm), which is intact,
the Bowman layer (bl), situated between the epithelial basement membrane,
and the stroma (s). Following the Bowman layer from the right side of the
photomicrograph toward the center, there is a discontinuity, diagnostic of
keratoconus. The epithelial separation just to the left of the Bowman layer
discontinuity resulted from an episode of corneal hydrops, caused by a break
in the Descemet membrane (not shown).

Figure 29-10 Fuchs dystrophy. This tissue section is stained by periodic
acid–Schiff to highlight the Descemet membrane, which is thick. Numerous
droplike excrescences—guttata—protrude downward from the Descemet
membrane. Endothelial cell nuclei are not seen. Epithelial bullae, not shown
in this micrograph, were present, reflecting corneal edema.

Fuchs Endothelial Dystrophy

Keratoconus
With an incidence of 1 in 2000, keratoconus is a fairly
common disorder characterized by progressive thinning
and ectasia of the cornea without evidence of inflammation
or vascularization. Such thinning results in a cornea that
has a conical rather than spherical shape. This abnormal
shape generates irregular astigmatism that is difficult to
correct with spectacles. Rigid contact lenses generate a
smooth, spherical surface to the cornea and may provide
refractive relief for individuals with keratoconus. Patients
whose vision cannot be corrected with spectacles or contact
lenses are excellent candidates for corneal transplantation,
which has a high degree of success in this condition. Unlike
many types of degeneration, keratoconus is typically bilateral. Keratoconus is associated with Down syndrome,
Marfan syndrome, and atopic disorders. Its development
may stem from a genetic predisposition superimposed by
an environmental insult, such as eye rubbing in response
to atopic conditions.

MORPHOLOGY
Thinning of the cornea with breaks in the Bowman layer
are the histologic hallmarks of keratoconus (Fig. 29-9). In
some patients the Descemet membrane may rupture precipitously, allowing the aqueous humor in the anterior chamber to
gain access to the corneal stroma. The sudden effusion of
aqueous humor through a gap in the Descemet membrane—
corneal hydrops—may also cause vision to worsen suddenly.
An episode of hydrops may be followed by corneal scarring that
can also contribute to visual loss. Acute corneal hydrops can
complicate Descemet membrane ruptures that develop secondary to extraordinary elevations of intraocular pressure in
infantile glaucoma (Haab striae) or following the now uncommon obstetric forceps injury to the eye.

This condition, one of several dystrophies results from
loss of endothelial cells and the resulting edema and
thickening of the stroma. It is one of the principal indications for corneal transplantation in the United States. The
two major clinical manifestations of Fuchs endothelial
dystrophy—stromal edema and bullous keratopathy—are both
related to a primary loss of endothelial cells. Early in the
course of the disease endothelial cells produce droplike
deposits of abnormal basement membrane material
(guttata) that resemble the fetal component of the Descemet
membrane ultrastructurally. Guttata can be visualized
clinically by slit-lamp examination. With disease progression, there is a decrease in the total number of endothelial
cells, and the residual cells are incapable of maintaining
stromal deturgescence. Consequently the stroma becomes
edematous and thickens; it acquires a ground-glass appearance clinically, and vision is blurred (Fig. 29-10). Because
of chronic edema, the stroma may eventually become vascularized. On occasion the number of endothelial cells may
decrease following cataract surgery even in individuals
who do not have early forms of Fuchs dystrophy. This
condition, known as pseudophakic bullous keratopathy, is also
a common indication for corneal transplantation.
With increasing stromal edema, the epithelium undergoes hydropic change, and the detachment of the epithelium from the Bowman layer produces epithelial bullae
that may eventually rupture. Fibrous connective tissue
may be deposited between the epithelium and Bowman
layer (degenerative pannus) either by ingrowth from the
limbus or perhaps through fibrous metaplasia of the
corneal epithelium.

Stromal Dystrophies
In these conditions stromal deposits generate discrete
opacities in the cornea that may eventually compromise
vision. Deposits in the vicinity of the epithelium, its basement membrane, and Bowman layer may result in painful
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