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SUMMARY We report a second clinico-pathologic report of recurrent keratoconus in a 43-year-old
white female with bilateral penetrating keratoplasties for keratoconus. She was found to have a

recurrence of this condition in the right eye as manifested by increasing myopic oblique
astigmatism, subepithelial and anterior stromal scarring and corneal thinning, 22 years following
the initial grafting procedure. A second successful penetrating keratoplasty was performed. Light
and electron microscopy demonstrated abnormalities in the basal epithelium, breaks in the base-
ment membrane, duplication and thickening of Bowman's layer, and abnormal stromal keratocytes
with accumulation of granular intra- and extracellular material. These findings are consistent with
changes as seen in keratoconus.

Keratoconus is an axial corneal ectasia of obscure
aetiology. It has been associated with many systemic
and ocular diseases as well as with a variety of
inheritance patterns.' Nonetheless, its underlying
pathogenesis remains to be explained.

Penetrating keratoplasty has been highly successful
in treating advanced cases.25 Recurrence of
keratoconus following keratoplasty has been pre-
viously reported,8 but these reports were on the
basis of clinical findings alone. A recent clinicopatho-
logical report has also indicated that keratoconus may
recur years later in donor graft tissue following a
successful corneal grafting procedure.9 We report a
second such case, documented clinically and histo-
pathologically, in a donor graft 22 years after
successful penetrating keratoplasty for keratoconus.

Case report

A 43-year-old white female was referred to the
Cornea Service at the University of Maryland. She
had undergone bilateral penetrating keratoplasties
for keratoconus-the right eye in 1958 and the left
eye in 1968. Postoperatively she had done well,
without evidence of any complications. The grafts
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were clear and her vision was 20/20 OU with spectacle
correction. She had remained stable for a period of 18
years.
During the last 4 years the vision in her right eye

had deteriorated. She was noted by her ophthalmolo-
gist to have an increase in her myopic astigmatism,
which was progressive over a follow-up period of 4
years.
On initial examination visual acuity was 20/400 in

the right eye with a plano -6 50x55 and 20/30 in the
left eye with -4-25 -3-00x55. The right eye showed_a............
Fig. 1 Right eye, cornea showing thinning and protrusion
ofgraft inferiorly.
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Fig. 2A Gaps in Bowman's layer
filled with protrusions ofoverlying
epithelial cells. (PAS, x615).

a slightly eccentric 8 mm corneal transplant. The
cornea was relatively clear, with some subepithelial
and anterior stromal opacities centrally. There was

thinning and protrusion of the graft especially
inferiorly (Fig. 1). The comeal transplant on the left
eye was centrally located and clear. Keratometry on

the right eye showed minified and distorted mires
with an approximate reading of 42 25/57 25x 135. On
the left the readings were 4662/52OOx 145. The
remainder of her ocular examination was normal.
There was no history of atopy or eye rubbing. The
patient had never worn contact lenses after her
keratoplasties.

§- ... .....

Fig. 2B Break in basement
membrane (BM) with thinning and
dehiscence ofBowman's layer
(BL). (PAS, x125).

A full history of the donor tissue used for the graft
in the right eye was obtained from the eye bank from
which the tissue came, and details of her initial
grafting procedure were obtained from the physician
who performed the operation. The donor was a 51-
year-old white female who had died suddenly
following intestinal obstruction. She had no known
history of any ocular disease.
An uncomplicated 8 mm penetrating keratoplasty

with donor tissue stored in M-K medium was
performed on the right eye. The excised button was
examined by both light and electron microscopy.
Postoperatively the patient has maintained a clear
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Fig. 3 Collagenousplaques containing keratocyte-like cells
with large vesicular nuclei and basophilic cytoplasm;
dehiscences in Bowman's layer (BL). (PAS, x250).

Fig. 4 Thickened basement membrane (I
normal. (EM, x 10 770).

graft. At the present time her vision is 20/25 with a
+0 75+4 50x 115 spectacle correction.

Results

The excised corneal button revealed significant
pathological alteration by light microscopy. There
was a reduction in epithelial cell layers over the
central cornea. Focally, these layers were separated
from Bowman's layer with bleb formation.
The basement membrane was dehisced in many

areas. These gaps were filled by extensions of
overlying basal epithelial cells (Figs. 2A, B). Plaques
containing collagenous material as well as keratocyte-
like cells with large vesicular nuclei and basophilic
cytoplasm were between the basement membrane
and Bowman's layer. In these areas Bowman's layer
was often fragmented (Fig. 3). Examination of the
remaining portions of the cornea was unremarkable.
Examination of the corneal tissue by electron

microscopy also showed abnormal tissues. The
basement membrane was markedly thickened and
contained electron dense fibrillar material (Fig. 4).
Bowman's layer was unremarkable. However, there

containing electron densefibrillar material; Bowman's layer (BL) appears
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Fig. 5 Stromal keratocyte with
cytoplasmic vesicle containing
amorphous granular material
(arrow); increased rough
endoplasmic reticulum within
keratocyte. Stroma (S)
(EM, x10667).

V

.

was an increased amount of rough endoplasmic
reticulum within the stromal keratocytes (Fig. 5).
These cells also contained amorphous granular
material within cytoplasmic vacuoles (Fig. 5). Similar
material was also present extracellularly adjacent to
the keratocytes (Fig. 6).

Discussion

Our patient is a 43-year-old white female who under-
went successful keratoplasty for keratoconus.
Eighteen years later she started showing corneal

changes on the right side characteristic of kerato-
conus, including increasing myopic and oblique
corneal astigmatism, subepithelial and anterior
stromal scarring, and comeal thinning.
The histopathological findings in our case

resembled those found in other cases of keratoconus
that have been studied extensively. '02 These
findings have included breaks in the epithelial base-
ment membrane, thickening of Bowman's layer,
electron dense particles in Bowman's layer, abnormal
keratocytes containing increased amounts of
ribosomal material, and extra- and intracellular
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Fig. 6 Extracellularamorphousgranularmaterial within cornealstroma (S) and adjacent to keratocyte (K). (EM, x 10770).

collections of amorphous granular material. Changes
in the architecture of Bowman's layer, stromal
thinning, and abnormalities in the structure of the
collagen fibrils have also been noted. ''4

Prior to the present case only one histopatho-
logically confirmed recurrence of keratoconus had
been reported.9 The patient was a 35-year-old female
who had had a penetrating keratoplasty 16 years prior
to the redevelopment of the clinical changes of
keratoconus. No information on the ocular health of
the original donor was provided. The findings on light
and electron microscopy resembled those in the
present report. However, no plaque-like deposits
between the basement membrane and Bowman's
layer were noted. Moreover, unlike the present case,
stromal thinning and degenerative changes in the
collagen lamellae and fibres were described.
The underlying defect in keratoconus is obscure. In

the present case the presence of keratoconus in the
donor tissue was unlikely, since no evidence for this
disease could be found in an investigation of the
donor's ocular history. The patient also had no history
of atopy,'4 eye rubbing,'4 or contact lens wear'5
following the grafting procedure. It is possible, as

suggested by Abelson et al.,' that either abnormal
host keratocytes or epithelial cells infiltrated the
donor tissue and caused the pathological changes of
keratoconus. It is not unusual in lattice, macular, or
granular dystrophy for abnormal host factors to affect
donor tissue, resulting in a recurrence of the original
pathology. 6

Penetrating keratoplasty has been the treatment of
choice for advanced stages of keratoconus. This
procedure has been successful with a high percentage
of clear grafts.25 It can be expected that as grafts
survive for longer periods of time, and there is more
long-term follow-up, more cases similar to the present
one may be seen. Recurrence of keratoconus many
years after penetrating keratoplasty represents a new
late stage complication of this procedure and may
eventually help to shed light on the aetiology of this
disease process.
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