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Recurrent Corneal Perforation and Acute
Calcareous Corneal Degeneration in Chronic
Graft-Versus-Host Disease

Po-Ting Yeh,"? Yu-Chih Hou,” Wei-Chou Lin,’ I-Jong Wang," Fung-Rong Hu'*

Keratoconjunctivitis sicca (KCS) is a common complication of graft-versus-host disease (GVHD), and may
lead to corneal epithelial defect and melting. In contrast, recurrent corneal calcareous degeneration and
perforation is rare. A 46-year-old woman developed chronic GVHD after bone marrow transplantation for
aplastic anemia. Severe KCS with corneal melting and calcium deposits were noted in the left eye. Penetrating
keratoplasty was performed because of corneal perforation, but poor re-epithelialization and calcium
deposition recurred. Lamellar keratectomy and amniotic membrane transplantation (AMT) were performed,
but acute calcareous degeneration developed with subsequent recurrence of corneal perforation. After regraft,
AMT and tarsorrhaphy, the corneal graft remained clear for 3 months. However, breakdown of the corneal
epithelium occurred 3 weeks after spontaneous separation of tarsorrhaphy. Six months later, corneal
perforation recurred again along with exacerbation of GVHD. Regraft was performed, but the patient refused
tarsorrhaphy and AMT. Poor re-epithelialization persisted after regraft. Corneal melting with impending corneal
perforation ensued. Further corneal surgery was refused and the patient chose to undergo evisceration. This
case demonstrates that the ocular complications of GVHD may be severe enough to lead to corneal perforation
and calcareous degeneration that is recalcitrant to medical and surgical treatment. [J Formos Med Assoc 2006;
105(4):334-339]
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Graft-versus-host disease (GVHD) is one of the
major complications following bone marrow
transplantation (BMT), occurring in 50-70% of
patients."” Chronic GVHD targets ocular and oral
mucosal membranes, skin and the liver.” The most
common complication in the eyes is keratocon-
junctivitis sicca (KCS),” which may lead to corneal
epithelial defect and corneal melting due to de-
creased tear production and altered composition
of the tear film." In such cases, tear calcium con-
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centration may be elevated, and the subsequent
calcium salt will preferably precipitate in the
cornea.” Calcium deposition in the cornea can be
classified into one of two types: calcific band kera-
topathy and calcareous corneal degeneration.’
Both of these findings have been reported in pa-
tients with chronic ocular inflammation or dry
eye, or following ocular surgical procedures.”® In
contrast, acute calcareous corneal degeneration
has rarely been reported in patients with GVHD.
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Here, we report a case of recurrent corneal perfo-
ration and calcareous degeneration caused by
chronic GVHD.

Case Report

A 46-year-old woman developed severe aplas-
tic anemia and received allogenic BMT in July
1996. In the days following the procedure, how-
ever, acute GVHD developed, with complications
including severe pulmonary edema, systemic
bacterial infection, acute hepatitis and jaundice.
After intensive medical treatment (cyclosporine
250 mg twice a day for 2 weeks, gradually reduced
to 60 mg twice a day for 1.5 months), her systemic
condition stabilized. Then, several immunosup-
pressants were given, including cyclosporine
(50-300 mg daily), mycophenolate (250-500
mg daily) and prednisolone (5-40 mg daily), and
regularly adjusted by hematologists based on
her systemic condition.

Unfortunately, severe KCS, scleroderma-like
skin lesions, chronic liver dysfunction and dry
mouth were noted, and chronic GVHD was diag-
nosed 6 months later. Because of progressively
blurred vision, she visited our clinic. On initial
examination, her vision was OD: 20/30 and OS:
counting fingers. The right eye showed mild
superficial punctate keratitis, and the left eye
was markedly inflamed with a large epithelial
defect and severe meibomitis. Schirmer’s test with
anesthetics showed 2 mm in the right eye and 0
mm in the left eye. Permanent punctal occlusion
was performed on both eyes, and topical 0.32%
methylcellulose, 0.1% fluorometholone and arti-
ficial tear ointment were applied four times a
day, but corneal epithelial defect persisted in the
left eye. Despite pressure patching and therapeutic
contact lens application several times, corneal melt-
ing and calcium deposits were noted in the left
eye in April 2001. She was lost to follow-up for 3
months. Examination in July 2001 revealed cor-
neal melting with a large corneal perforation (4-5
mm) in the paracentral area in the left eye with
vision of hand motion (Figure 1). Emergency pen-
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etrating keratoplasty (PKP) combined with ex-

tracapsular cataract extraction were performed, and
a posterior chamber intraocular lens was implant-
ed in the left eye. Histologic examination of the
removed corneal button revealed absence of
epithelium and Bowman's layer and thin corneal
stroma with edematous change and architecture
distortion. Most of the calcium was deposited in
the deep stroma of the corneal button, with infil-
tration of predominant lymphocytes and some
neutrophils (Figure 2). Postoperatively, the corneal
epithelial defect persisted, and calcium deposition
developed in October 2001. Lamellar keratectomy
and amniotic membrane transplantation (AMT)
were later performed, followed by application of
topical preservative-free artificial tear every hour,
0.3% ciprofloxacin four times a day, and 0.1%
dexamethasone four times a day. Unfortunately,
acute calcareous degeneration recurred within
2 days. Afterward, the patient was lost to regular

Figure 1.

The inflamed
left eye shows
severe
meibomitis,
calcium
deposits (star)
and corneal
perforation with
iris incarceration
in the paracen-
tral area
(arrow).
Neovasculariza-
tion was also
noted around
the whole
cornea.

Figure 2.
Corneal stroma
calcification
(star) and
inflammatory
cell infiltration
(arrow) with
edematous
change and
architecture
distortion
(cornea,
hematoxylin &
eosin, original
maghnification
x 100).
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Figure 3.
Persistent

epithelial defect

and calcium

deposits in the
central area of
the corneal graft

with 360°
neovascular
ingrowth.

follow-up at our outpatient clinic. Six months later,
descemetocele was noted in the left eye, and cor-
neal perforation recurred again in August 2002.
The patient underwent regraft, AMT and tarsor-
rhaphy. The postoperative course was smooth
and epithelialization was complete within 1 week.
The corneal graft remained clear for 3 months,
and the best-corrected vision in her left eye was
20/100 during this period.

Due to spontaneous loosening of tarsorrha-
phy, corneal epithelial defects developed within
3 weeks. The patient was not followed up again
for 6 months due to her fear of visiting our hospi-
tal during the severe acute respiratory syndrome
(SARS) outbreak. By the time she returned to our
clinic in June 2003, calcium deposition and cor-
neal melting had recurred in the left eye, despite
intensive use of artificial tear drops and ointment
treatment (Figure 3). Lamellar keratectomy was
performed and a therapeutic soft contact lens was
applied, but corneal melting continued to pro-
gress. At the same time, pulmonary edema with
pneumonitis was noted and suspected as a sign of
GVHD exacerbation. Intravenous methylpred-
nisolone 40 mg every 12 hours for 7 days was
added, together with cyclosporine (25-50 mg
daily) and mycophenolate (250-500 mg daily),
and her systemic condition stabilized. Regraft
was performed again in July 2003 because of cor-
neal perforation. Postoperatively, poor epithelia-
lization was noted under treatment with oral pred-
nisolone 20 mg daily, topical autologous serum,

0.32% methylcellulose and artificial tear ointment

four times a day. Vision in the left eye decreased to
counting fingers. The patient refused further sur-
gical treatment such as tarsorrhaphy or AMT for
cosmetic reasons. Pathologic examination of the
removed corneal graft revealed dystrophic calci-
fication with inflammatory cell infiltration and
neovascularization in the edematous stroma. In
March 2004, corneal perforation and dense cor-
neal infiltration were noted with only light per-
ception vision. She refused to undergo another
PKP, but agreed to receive evisceration for the re-
lief of pain in the blind eye.

Discussion

GVHD is an immunologic reaction in which
donor T-lymphocytes attack host tissues, includ-
ing skin, the gastrointestinal tract, the liver and
the eyes. GVHD can be lethal, and can threaten
vision as well. The main ocular symptom of GVHD
is secondary KCS, and is a result of pre-transplant
regimens such as total body irradiation and/or
chemotherapy.*” KCS can also result from damage
to the immune process in patients with GVHD: the
lymphocytes destroy the meibomian glands, the
epithelium of conjunctiva and cornea, the goblet
cells and the lacrimal glands.”” KCS can induce
corneal sequelae consisting of punctate corneal
erosion, persistent corneal epithelial defect and
sterile or infectious corneal ulcer. In severe KCS,
persistent epithelial defect results in corneal stro-
ma melting and perforation. In addition, meibo-
mian gland dysfunction will worsen corneal
condition.’

Although ocular surface manifestations of
GVHD derive from immunologic reaction, treat-
ment with immunosuppressants are thought to
be effective for dry eye and associated eye disease.
However, immunosuppressant therapy has not
always shown satisfactory effects.” Only some case
reports described a potentially beneficial effect of
FK506 plus prednisolone for dry eye in patients
with GVHD.” However, long-term treatment with
FK506 plus prednisolone increases the risk of
serious infections that can lead to death.” Further-
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more, long-term immunosuppression may also
increase the likelihood of leukemic relapse.’

The most common type of corneal calcification
is band keratopathy, which is associated with
chronic ocular inflammation (particularly in uve-
itis), altered calcium metabolism and complicated
retinal detachment surgery.'’ The histologic find-
ings of band keratopathy include calcium deposits
in Bowman'’s layer, the basement membrane of
the corneal epithelium, and the superficial layer
of the stroma."' Another type of corneal calcifica-
tion is calcareous degeneration, which occurs fair-
ly rapidly in the cornea with persistent corneal
epithelial defect, dry eye and inflamed stroma.” His-
tologic examination shows that calcium salts are
deposited as granules in all corneal layers.”® Cor-
neal calcification has been described as occurring
within 3 months in infantile hypercalcemia, ' with-
in 8-10 weeks with vitamin D intoxication, with-
in 52 days after acute iridocyclitis,"”* and within a
24-hour period in a patient with severe dry eye and
persistent epithelial defect.'"* The precipitation of
calcium and/or phosphate is influenced by eleva-
tion of either the level of calcium or phosphate,
pH elevation, or tear concentration by evaporation.
As water production decreases (such as in dry eye),
calcium will deposit in the palpebral fissure due
to the subsequent increase in calcium salt con-
centration.’ The actual mechanism of these two
types of calcium deposition is not fully understood.
However, acute calcareous degeneration usually
occurs in patients with persistent epithelium de-
fect and inflamed stroma, which may change
the pH balance and contribute to calcification in
the full thickness of the cornea. The occurrence of
calcium deposition is more rapid and extensive
in acute calcareous degeneration than in band
keratopathy, which usually progresses slowly and
is relatively superficial. The histopathologic find-
ings in our patient revealed that most of the calci-
um deposits occurred in the deep stroma of the
corneal graft, with severe leukocytic infiltration
over a short period of time, which are characteris-
tic findings of calcareous degeneration. There are
several ophthalmologic factors predisposing to the
development and recurrence of calcium deposition

in this case, including dry eye, persistent epithelial
defect, meibomian gland dysfunction and chronic
conjunctival inflammation. Further, the topical
usage of ciprofloxacin may have changed the pH
of the cornea and accelerated calcium deposition
in this case.”™"’

In some patients with compromised ocular
surface defenses (including eye lid malfunction,
abnormal tear film, trophic ulcer, chronic ocular
inflammation, corneal infection), epithelial heal-
ing will be delayed, resulting in a persistent epi-
thelial defect and stroma melting.’ The amniotic
membrane contains several growth factors and
cytokines that may decrease inflammatory reaction
and suppress lymphocyte reaction. In addition, the
amniotic membrane consists of a basement mem-
brane that can facilitate the migration of epithelial
cells, reinforce the adhesion of the basal epithe-
lium, promote cell differentiation and prevent cell
apoptosis. Previous studies have shown that AMT
can be applied in patients with persistent epitheli-
al defects of sterile ulceration and descemetocele
formation, as an adjunct to limbal stem cell trans-
plantation, and in patients with chemical and
thermal injury to improve epithelialization and
wound healing.'”"® However, in our patient, AMT
per se appeared to have limited effect in prevent-
ing corneal melting and reducing ocular inflam-
matory reaction, which may have been caused
by other factors, such as severe dry eye, reactiva-
tion of chronic GVHD or severe blepharocon-
junctivitis. Multilayer AMT may be a good choice
to reconstruct the ocular surface in a GVHD pa-
tient with tiny corneal perforation."” However,
this patient had severe corneal melting with a
large perforation. Multilayer AMT and biologic
glue would not have enough strength to provide
strong tectonic support in such a case.” ' Massive
perforations, thus, leave no alternative but corneal
grafting to achieve tectonic stability and vision
recovery.

Autologous serum provides vitamin A, epi-
dermal growth factor, and transforming growth
factor-p. It has the elements necessary to equili-
brate the ocular surface environment without
changing the physiology of normal tear produc-
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tion, and does not irritate the eyes.22 For patients
with severe dry eye with no response to conven-
tional treatment, autologous serum tear treat-
ment is a good alternative method.” However, au-
toserum had limited effect on corneal re-epitheli-
alization in this case.

Tarsorrhaphy reduces tear evaporation by de-
creasing the palpebral fissure width. Ocular move-
ments bring the exposed cornea into contact with
the superior and inferior lacrimal strips and help
tear film redistribution over the epithelial defects.
In addition, reduction in lid movement after tars-
orrhaphy decreases possible trauma to the healing
epithelium from blinking. A half-open eye allows
more oxygen to get to the corneal epithelium than
does a patched eye. It also facilitates continuous
administration of eye drops and examination of
the cornea. Another advantage of tarsorrhaphy
is reduced risk of corneal infection with respect
to bandage lenses. Complications following tars-
orrhaphy include trichiasis, adhesion lids, prema-
ture opening, pyogenic granuloma and keloid
formation, but all of these conditions are rare and
manageable. Patients are often reluctant to un-
dergo this procedure, usually because of cosmetic
concerns.” In this case, tarsorrhaphy was per-
formed to help stabilize the ocular surface for
3 months. However, breakdown of the corneal
epithelium occurred 3 weeks after spontaneous
loosening of tarsorrhaphy without relapse of
GVHD. This case demonstrates that tarsorrhaphy
offers a beneficial treatment modality for the man-
agement of persistent epithelial defects in cases of
GVHD.”

In conclusion, this rare case of chronic GVHD
presented with recurrent corneal perforation and
calcareous degeneration due to the complications
of severe dry eye, meibomian gland dysfunction
and reactivation of GVHD. This case illustrates
that PKP can save the integrity of the globe in pa-
tients with a large corneal perforation.’ More ag-
gressive treatments, including AMT, tarsorrhaphy,
systemic immunosuppressive agents, and topical
autologous serum, may help to preserve vision in
such intractable cases. Tarsorrhaphy has a role in
treating persistent epithelial defects. Close moni-

toring of the systemic condition and aggressive
ocular treatment is very important in patients with
chronic GVHD and severe dry eye.
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