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Abstract
Aims—To demonstrate that oral cy-
closporin is successful in the management
of steroid refractory post-keratoplasty
atopic sclerokeratitis (PKAS).
Methods—Series of three patients.
Results—The patients developed PKAS
between 2 and 11 days after surgery. All
cases failed to respond to oral pred-
nisolone 60–80 mg daily for 10–30 days but
resolved with the addition of systemic
cyclosporin 5.0–7.5 mg/kg/day. There have
been no relapses following withdrawal of
therapy after 3–18 months.
Conclusions—PKAS is an uncommon, but
severe, complication of corneal graft sur-
gery and often responds to oral pred-
nisolone treatment. Oral cyclosporin
results in rapid resolution of PKAS in
steroid unresponsive cases.
(Br J Ophthalmol 2001;85:91–92)

Penetrating keratoplasty may be required to
treat keratoconus and corneal scarring associ-
ated with atopy related eye diseases.1 Intense
inflammation can occur shortly after surgery
resulting in wound dehiscence, failure of
epithelialisation, and early rejection called
post-keratoplasty atopic sclerokeratitis
(PKAS).2 This condition occurs uncommonly
particularly in atopic individuals with high
(>1000 IU/ml) serum IgE. They present up to
10 days postoperatively with severe photopho-
bia, pain, epiphora, mucus discharge, intense
conjunctival and anterior scleral injection with
mucus adherent to the sutures which can
cheesewire through the inflamed tissues lead-
ing to wound slippage and frank dehiscence.
Later, microbial keratitis and graft rejection
supervene. However, if treated early with high
dose oral prednisolone, in many patients the
inflammation can be controlled quickly and
the prognosis is good with no recurrences.2

We describe three cases in which oral
steroids did not control the inflammation and
cyclosporin was added with rapid improve-
ment. Although therapy over many months was
required, both drugs were eventually stopped.

Case reports
CASE 1

This 25 year old man with previous vernal
keratoconjunctivitis had keratoconus diag-
nosed at the age of 9. At surgery the best
corrected left acuity was 6/12 and 6/120 right
with a cone too steep for contact lens fitting.
His serum IgE was 120 IU/l preoperatively. A
right (8 mm) penetrating keratoplasty was per-
formed using 16 interrupted sutures and
subconjunctival betnesol at the end of surgery.

The day after surgery there was minimal
inflammation but at 4 days postoperatively, he
developed acute inflammation, photophobia,
and pain in the right eye and was diagnosed as
having PKAS. Dexamethasone eye drops 0.1%
were increased to hourly and prednisolone 80
mg daily was added. After 8 days (day 15 post-
operatively), there was less pain but severe
inflammation remained with anterior scleritis
and infiltrates at the host insertion of some
sutures. Oral cyclosporin (Sandimmun, No-
vartis), was added at 5 mg/kg/day. The inflam-
mation completely resolved over the subse-
quent 12 days (by 27 days postoperatively) and
the prednisolone was reduced over the follow-
ing 3 months when it was stopped, followed by
the cyclosporin. Two loose corneal sutures
were removed and replaced but no further epi-
sodes of inflammation occurred. The graft was
clear 2 years later.

CASE 2

This 20 year old man had a history that included
asthma, eczema, and perennial allergic conjunc-
tivitis. Keratoconus was diagnosed in 1985 and
he underwent a complicated right penetrating
keratoplasty in 1986. Acute hydrops developed
in his left eye in 1987 leaving an axial scar that
limited visual acuity with a contact lens to 6/60
in 1993 when he was referred. His serum IgE
was 120 IU/l before surgery.

A left 8.0 mm penetrating keratoplasty was
performed using a continuous suture. The fol-
lowing day the graft was thickened with no epi-
thelial cover and the conjunctiva was injected.
Unpreserved dexamethasone 0.1% drops were
started with antibiotic prophylaxis and al-
though the graft started to epithelialise, at 11
days postoperatively there was anterior scleritis
and infiltrates at the host suture insertions. A
diagnosis of PKAS was made and prednisolone
60 g daily was commenced. After 4 days on this
regimen (15 days postoperatively) the microin-
filtrates had resolved and the cornea epithelial-
ised but there was still substantial anterior
scleritis and mucus attached to a loosening
graft suture. The prednisolone dose was there-
fore increased to 80 mg daily. After 6 days
(now 21 days postoperatively), the inflamma-
tion was resolving but the graft edge had lifted
over 8 clock hours. Cyclosporin (Sandimmun)
was added at 5 mg/kg/day to try and improve
control of the inflammation. After 14 days on
this regimen (35 days postoperatively) the
inflammation had almost resolved but the
suture had cheesewired. The graft was resu-
tured with interrupted sutures 42 days postop-
eratively but as the limbal inflammation had
increased further, he was pulsed with intra-
venous methylprednisolone 500 mg and the
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cyclosporin increased to 7.5 mg/kg/day. The
inflammation subsided over the subsequent 7
days (57 days postoperatively) and both the
prednisolone and cyclosporin were reduced.
Three loose sutures were removed and 2 weeks
later (86 days postoperatively) the inflamma-
tion had completely resolved. Both drugs were
tapered slowly over the next few months with
no further inflammation and he has since
achieved 6/9 with a contact lens.

CASE 3

This 44 year old atopic man, with asthma and
eczema, had left unilateral keratoconus for
which a penetrating keratoplasty had been car-
ried out in 1979. He presented in 1994 with a
failed left graft without a clear history of rejec-
tion. A repeat left penetrating keratoplasty (8
mm) was performed (5 January 1995) using
interrupted sutures. Five days postoperatively
he returned to the casualty department with
severe pain and a very inflamed eye. There was
a moderate uveitis with a clear graft but severe
anterior scleritis. PKAS was diagnosed and he
was started on oral prednisolone 80 mg daily
and tapered to 60 mg after 1 week. The inflam-
mation was not controlled by 35 days postop-
eratively and cyclosporin (Sandimmun) was
started at 5 mg/kg/day with oral prednisolone
and intensive topical steroids. Fourteen days
after starting this regimen (49 days postopera-
tively) his pain had resolved and there was no
inflammation. The prednisolone was tailed oV
to 10 mg oral daily over the next month and the
cyclosporin slowly reduced and stopped. A low
dose of oral prednisolone was continued for his
eczema and 2 years later, he had a spectacle
acuity of 6/12 with a clear graft.

Discussion
PKAS is a syndrome seen in the early postop-
erative period in some atopic individuals who
may have an elevated serum IgE. When
untreated, graft failure, due to infection and
rejection, is the normal outcome. PKAS is usu-
ally adequately suppressed by the administra-
tion of a prolonged course of high dose oral
and topical steroids with good long term
results.2 This report describes a group of three
patients with PKAS that was refractory to the
use of high dose oral and topical steroids alone
but which responded to the additional use of
oral cyclosporin. This combined steroid and
cyclosporin therapy suppressed the inflamma-
tory response and resulted in resolution
without recurrence after withdrawal of sys-
temic therapy.

The pathogenesis of this form of sclerokera-
titis is unclear. All these patients are atopic,
usually with an elevated serum IgE, and often
have or have had conjunctival inflammation
associated with atopy. Many diVerent types of
cells are present in the atopic conjunctiva
including T cells, macrophages, mast cells, and

eosinophils,3 all of which can produce a variety
of cytokines as can the conjunctival epithe-
lium.4 Most types of inflammation, whether T
cell or mast cell initiated, are usually down-
regulated by corticosteroids but immune medi-
ated disease which is refractory to steroids and
responds to cyclosporin is well documented in
the literature.5 6 Although steroids will down-
regulate most cytokine production, tumour
necrosis factor alpha (TNF-á), which is
produced early in graft rejection7 as well as by
conjunctival epithelial cells,4 has been shown to
modulate the eVects of steroids on human
monocytes so that they become refractory.8 In
addition, these patients were atopic and it has
been shown in allergic conjunctival disease that
eosinophils9 and T cells are present3 and able
to secrete a variety of cytokines including IL-5.
It is known that cyclosporin, but not steroid, is
able to inhibit IL-5 enhanced granule release
and maybe selected cytokine from eosinophils,
whereas steroids cannot.10 It is therefore possi-
ble that one or all of these mechanisms are
contributing to the rapid response to cy-
closporin when steroids had not been eVective
in these patients.

Systemic steroid prophylaxis is not currently
suggested routinely for this group of patients as
it is a rare complication and many patients with
allergic disease undergo successful corneal
grafting without developing PKAS. In high risk
patients, who have had PKAS after previous
grafts, prophylaxis may have a role. Routine
prophylactic use of cyclosporin11 is not justified
as most atopic patients will be unaVected by
PKAS and cyclosporin carries significant addi-
tional risks including future malignancy.
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