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Purpose: The objective of the present study was to assess the prognosis of
grossly perforated eyeballs due to pathological condition by attempting a repair
with corneal or corneo-scleral graft with anterior segment reconstruction.

Material and Method: A retrospective analysis of 26 eyes of 23 patients who
underwent free-hand corneal or sclero-corneal graft for perforated eyeballs over
a period of 15 years was performed. The minimum follow up period was 3 years,
except one patient who died after 4 months from an unrelated cause. The causes
of perforations included corneal melt associated with rheumatoid arthritis,
chronic non-specific corneal ulcer, rupture of acute hydrops of keratoconus
(Down's syndrome), Herpes zoster keratitis, trauma in a buphthalmic eye,
sloughing of the cornea due to Strep. pneumoniae infection and chronic ulcer
due to chemical injury.

Results: All the patients were able to keep their eyes with a variable amount of
vision, except one eye that became phthisical after three months. The patients
who did not develop better vision were for various reasons, e.g., pre-existing
poor vision, retinal problems and cataract still to be dealt with.

Conclusion: The long-term psychological benefits of retaining the eye,
preserving a modicum of ocular motility, avoiding enophthalmos which might
occur post-enucleation, and in the case of children, facilitation of orbital
development make free-hand corneal graft worth considering even in grossly
perforated eyeballs due to pathological condition. There is also an uncertain but
distinct possibility of restoring a partial degree of vision that might be extremely
useful to the patient.

due to a pathological condition is a very

difficult task. The choices of management are
evisceration and enucleation or an attempt at corneal
repair ~with or without anterior segment
reconstruction, using a corneal or corneo-scleral graft.
The major principles of penetrating keratoplasty in
pathologically ruptured globe or perforated cornea are
excision of devitalised and infected tissue, anterior

T he management of grossly perforated eyeballs
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chamber reconstruction including anterior vitrectomy
if needed, cataract extraction if indicated, medical
control of raised intraocular pressure or prophylaxis
by filtering surgery and careful follow-up to control
postoperative complications!. Various adjunctive
procedures like tarsorrhaphy, conjunctival flap,
cyanoacrylate glue and amniotic membrane grafting
have also been tried.



Although there is a high risk of not being able to
save the eye in gross perforations, it might be worth
availing of the small chance of preserving globe
integrity, if not visual acuity, by attempting a repair
and reconstruction instead of a primary evisceration
or enucleation. Corneal or corneo-scleral grafting in a
perforated eyeball due to pathological condition is a
daunting task to perform. The preparation of recipient
bed, with the usual technique of trephination is
neither safe nor possible, due to the collapse of globe.
Moreover, it is difficult to ascertain the exact extent of
the pathological process in order to make a viable bed
with minimum tissue loss; hence the graft is not
always circular. So in these circumstances the only
choice on many occasions is to consider a free hand
corneal graft or corneo-scleral graft.

There have been reports of free hand lamellar
graft for marginal corneal degeneration??® penetrating
graft in epithelial down growth?, or in otherwise
healthy perforated cornea®. To our knowledge there
are few reports on free hand graft in such grossly
perforated eyeballs due to pathological conditions.

MATERIAL AND METHODS

This is a retrospective analysis of 26 eyes of 23 patients
who underwent penetrating keratoplasty or sclero-
corneal graft along with anterior segment
reconstruction for perforated eyeballs over a period of
15 years from January 1984 to December 1999. Of the
23 patients, 9 were male and 14 female. Their age
range was 13 years to 87 years, the mean age being 63
years. The pathological conditions leading to these
perforations are shown in (Fig. 1). All these patients
had very soft eyeball and all the patients were
conservatively managed by medical treatment prior to
their referral for corneal graft, except the one with
trauma in a buphthalmic eye that also had posterior
synechae and seclusio-pupil. He had been receiving
Argon laser treatment for corneal and iris vessel, prior
to planned corneal graft with triple procedure. He
received a blunt injury leading to a rupture of the
globe.

Corneal grafting was performed in 15 eyes. In
another 11 eyes, along with corneal grafting various
other associated procedures were performed as shown
in (Fig. 2). A single surgeon operated all the patients,
as an urgent case. Extensive corneal disease and
perforation of the cornea needed free hand corneal
grafting. For descriptive purposes, these patients were
divided into two groups.
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In Group I there were 15 eyes, whose associated
pathological conditions are shown in (Table 1). In this
group it was possible to make a free hand circular bed
on the recipient cornea. So it was not necessary for free
hand cutting of the donor corneal disc, with the usual
circular trephination being performed for watertight
closure of the wound. The donor corneal disc was
trephined through endothelial surface.

In Group 1II there were eleven eyes whose donor
cornea needed to be cut by free hand. The associated
pathological conditions in this group are shown in
(Table 2). In these cases due to uncertainty and the
extent of pathological condition, it was necessary for
free hand cutting of both the recipient and donor’s
disc for water tight closure of the wound. Trephines
were used to mark the area to be excised and the
cornea dissected free hand, in view of the softness of
the globe, to avoid the risk of collapse and excess
tissue loss. An oversized donor button was trephined
or fashioned to allow for adequate wound closure.
Viscoelastic substance (sodium hyalunorate) was used
to reform the anterior chamber and delaminate the iris
from the lens; part of it was left to reduce the risk of
synechiae formation. The graft was sutured, using
continuous 10/0 nylon. Along with corneal grafting
various other procedures were also carried out in
some cases at the same sitting.

The average follow up period of all the patients
was 3 years (range 4 months to 4 years). The short
follow-up period of 4 months was due to death of a
patient from an unrelated cause.

RESULTS

All the patients were able to keep their eyes with
variable amount of vision, as shown in Fig. 3. The
patients who did not develop better vision were for
various reasons, such as pre-existing poor vision,
retinal problems and cataract still to be dealt with.
The patients with corneal melt associated with
rheumatoid arthritis were all above eighty years,
except one.

Summary of the complicated cases with highly
unfavorable outcome is given below:

Case I: A sixty-seven years old female patient with
poorly controlled rheumatoid arthritis presented with
simultaneous bilateral melting of the cornea except in
the areas of calcification, in her aphakic eyes. She had
a free hand corneo-scleral graft, anterior vitrectomy
and iris supported secondary implants. Two years



later the same pathology started in both eyes together
and a similar surgical procedure, involving anterior
vitrectomy, was carried out. However, within three
months one eye became phthisical while the other eye
regained an unaided vision of 6/60. (Fig. 4-5)

Case II: A patient who had severe atrophy of the
upper eyelid in the affected eye, following herpes
zoster ophthalmicus, and presented with perforation
of the cornea due to exposure keratitis. She had to
have multiple procedures like corneal graft, cataract
extraction and intra ocular lens implants,
pupilloplasty and reconstruction of upper eyelid. She
regained an unaided vision of 6/36. This patient died
after four months from an unrelated cause.

Two of the 3 patients with Down’s syndrome, who
had hydrops of cornea, were severely mentally
challenged. One patient also suffered from severe
psoriasis of the eyelids, which was successfully
managed by the dermatologists.

Table I: Group I: Free hand cutting of recipient bed
only. (Associated pathological conditions
leading to perforation) n (%)

e T s
Herpes zoster ophthalmicus 2(13.3)
Trauma on buphthalmic eye 1(6.7)
Non-specific corneal ulcer 5 (33.3)
Keratoconus 1(6.7)
Infective corneal ulcer 1(6.7)
Total 15 (100)

Table 2:  Group II: Free hand cutting of both donor
and recipient beds (associated pathological
conditions leading to perforation) n (%)

ot i s
Acute hydrops of ruptured keratoconus | 3 (27.3)
ISJI;)SEH}EE aoef cornea due to Strep. 2(18.2)
Chemical injury 1(9.1)
Total 11 (100)
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DISCUSSION

The major causes of destruction of corneal tissue are
infections, dry eye syndrome, chronic exposure
keratitis, trophic ulcerations, melting syndromes and
trauma.

The primary goal of therapeutic penetrating
keratoplasty is to excise devitalised and infected tissue
and to restore structural integrity?.

Corneal grafts undertaken in disorganized eyes
are at risk of failure. Kirkness et al® in an analysis of
the relative success and complications of penetrating
keratoplasty in perforated eyes found no significant
difference between sterile perforated eyes and infected
perforated eyes, suggesting that perforation itself is a
major risk factor. They recommend that when
perforation is imminent, it is better to proceed to a
penetrating keratoplasty as the angle may be better
protected from peripheral anterior synechiae
formation. The risk is increased by the presence of
anterior synchiae that may exert traction at the site of
attachment, and may perhaps expose the donor
endothelium to blood vessels and increase the risk of
rejection’. It has been shown that after anterior
segment reconstruction and restoration of anatomical
integrity, there is reduction of postoperative corneal
oedema and also improvement of visual acuity?®.

Corneal perforations due to herpetic keratitis and
rheumatoid arthritis have been treated with
temporising measures such as tissue adhesives
provided the perforation is small, to be followed by
therapeutic keratoplasty as soon as donor tissue is
available®1315, In both these conditions, melting and
perforations are associated with increased corneal
collagenase activity. Intensive topical steroid are
widely used post-operatively to reduce anterior
chamber inflammation, with an umbrella of antiviral
coverage in herpetic infections®. The systemic immune
mediated inflammation in the late stages of
rheumatoid arthritis can cause a melting of host-graft
junction, which might necessitate even systemic
immunosuppression. It has also been suggested that
an unstable corneal epithelium might trigger
collagenase activity; hence tear supplements are
helpful to stabilise the epithelium in these
patients101617,

Patients with Down’s syndrome have a poorer
outcome following keratoplasty, as there is less ability
of patients with Down’s syndrome to report graft
reactions and infections, their tendency to self-
traumatise and their increased susceptibility to



infections. Post-operative results depend on severity of

the disease itself, tendency of eye rubbing and self- Results
traumatization!12. However, careful post-operative 20
follow-up with care provided by an attendant can 18 |
improve outcomes as was also borne out by our study. 16
In all of the cases presented here, it was possible to 14 1
retain the eye following surgery. In addition to the 12 1
psychological benefits gained in retaining the eye, 10
8
Associated pathological conditions 6 1
1 44
3 J - -_
2
10 0 : ‘ ,
No perception Hand CFto6/18  6/9 or Better
of light movements

5

O Corneal melt associated with rheumatoid arthritis

H Chronic non-specific corneal ulcer

ORupture of acute hydrops of keratoconus

O Chronic ulcer Herpes Zoster Ophthalmicus

H Trauma on Buphthalmic eye

O Sloughing of cornea due to strep.pneumoniae infection
H Chronic ulcer due to chemical injury

Fig.1: Associated pathological conditions of the perforated
eyeballs.

corneal graft with other procedures

z Fig. 4: Corneal melt and perforation associated with
15
. Rheumatoid arthritis preoperative appearance
0s . . . of the right eye (the left eye having the same
0 ey . s
Corneal, Corneal graft, Corneal graft, Corneal graft, Corneal graft, Condltlon had a Slmllar appearance)'
anterior cataract with pupiloplasty 10L in situ pupiloplasty,
vitrectomy with PCIOL cataract IOL vitrectomy cataract
secondary iris extraction,lOL,

supported lens reconstruction
of the upper lid

Fig.2: Corneal graft performed with other associated
surgical procedures.
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Fig. 5: Postoperative appearance of the same eye after
the first reconstructive keratoplasty with an
unaided vision of 6/60 six months after the
operation.

ocular motility is preserved, thus avoiding
enophthalmos, which may occur post-enucleation. In
the case of children, retention of the globe may have
an advantageous effect on future orbital development.

CONCLUSION

Surgical repair of a perforated eyeball with a free-hand
corneal or corneo-scleral graft is a difficult proposition
even in the best of circumstances. However, the
possibility of retention of the eyeball, if not useful
vision, makes repair and reconstruction a worthwhile
first line of approach in preference to removal of the
remnants of the globe.

Free-hand corneal or corneo-scleral graft with
anterior segment reconstruction, even in cases with
poor visual prognosis, is perhaps the desired
procedure in perforated eyeballs due to pathological
conditions, despite the sometimes small chance of
retaining the eyeball. In addition to retaining the eye,
there is also the prospect of restoring partial vision in a
miniscule proportion of patients, which might still
make a significant difference for them. There is always
the option of removal of the eye at a later date if
required. However, by attempting reconstruction and
restoration of the normal anatomy as a first step, there
is a possibility of a favourable outcome even in an
apparently futile scenario.
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