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SUMMARY 

Four cases of corneal neovascularisation complicating 

acute hydrops in keratoconus are presented. Three cases 
were atopic. In two cases high doses of topical steroids 
failed to inhibit the neovascular process. 

The pathogenesis of neovascularisation in this situ

ation is uncertain. Risk factors may be the size of the 

hydrops and the proximity of oedematous cornea to the 

limbal vascular arcades, with an associated inflammatory 

reaction. The coexistance of atopic keratoconjunctivitis 

may be an additional factor. 

Patients with large peripheral hydrops should be 
observed closely for the development of new vessels, and 

systemic steroids prescribed if topical medication fails to 

inhibit a neovascular reaction. Consideration should be 
given to the possibility of removing the stimulus to neo

vascularisation by corneal grafting, although the tech

nical difficulties and the patients atopic state may militate 

against this. 

The management of acute hydrops corneae in keratoconus 
is expectant. The condition is self-limiting! and the scar
ring that results is seldom axial and can cause flattening of 
the cornea with an improvement in contact lens fit and 
visual acuity. 2,3 If keratoplasty is indicated for visual 
reasons it is technically easier, and therefore safer, after 
the hydrops has resolved.4 

The prognosis for patients undergoing penetrating ker
atoplasty for uncomplicated keratoconus is usually good, 
however, we have recently seen four patients whose acute 
hydrops was complicated by the development of corneal 
new vessels, and who now carry an increased risk of graft 
rejection because of thisY To our knowledge this compli
cation has not been described before. 

CASE REPORTS 

Case 1, 

A 17 year old male presented with eczema and mild atopic 
keratoconjunctivitis. Keratoconus had been diagnosed at 
the age of 11 years. 
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His visual acuities were right eye 6/6, left eye 6/9 wear
ing hard contact lenses until he developed acute hydrops in 
the left eye. He was prescribed cycloplegic drops and 
advised to continue using his previous treatment of 
sodium cromoglycate 2% drops, 

He was seen at two-weekly intervals and a month after 
onset the hydrops had enlarged to involve nearly the whole 
of the inferior cornea. Deep new vessels were seen to 
extend 0.5 mm from the inferior limbus (Fig. 1). He was 
prescribed guttae dexamethasone 0.1 % four times daily, 
increasing to eight times daily without apparent effect on 
the neovascularisation which eventually extended to 
4 mm from the limbus (Figs. 2 & 3). The hydrops finally 
resolved ten weeks after its onset and his acuity stabilised 
at left eye 6/24 unaided, 6/9 with a contact lens. 

Case 2. 

A 15 year old girl presented who suffers from severe 
atopic eczema and atopic keratoconjunctivitis. Keratoco
nus was diagnosed when she was 13 years old when her 
acuities were right eye 6/9 unaided, and left eye 2/36 with 
a contact lens. 

Two years later the right cornea became hydropic. At 
first the oedema was confined to the centre of the cornea 
but a week later it had extended to the limbus inferiorly. 

Fig. 1. Case 1. LE. Acute hydrops with early 
neovascularisation. 
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Fig. 2. Case J. LE. Resolved hydrops with stromal scarring 
and 4 mm new vessels. 

She was already on guttae prednisolone 0. 1 % once daily 
for her allergic eye disease and the dose was not increased 
at this time. Four weeks later deep new vessels were noted 
inferiorly. Her treatment was changed to guttae predniso
lone 0.3% four times daily and continued until her 
hydrops resolved leaving vessels extending 3 mm into the 
cornea (Fig. 4). At her most recent visit to the clinic the 
acuity of the right eye was 6/60 and NlO, with a scleral 
contact lens. 

Case 3. 

A 23 year old, non-atopic female. Keratoconus was diag
nosed at the age of 15 years. Her visual acuities were right 
eye 6/ 18, left eye 6/ 12 with contact lenses, when she 
developed acute hydrops of the right cornea. This was 
treated initially with topical antibiotics. She did not re
attend for two months when the cornea was still grossly 
oedematous with deep new vessels extending 4 mm from 
the limbus (Fig. 5). Guttae dexamethasone 0. 1 % six times 
a day was prescribed, with betamethasone ointment at 
night. This treatment was maintained for a month. 

The hydrops resolved in six months (Fig. 6) and her 
acuity is now 6/36. 

Fig. 3. Case J. LE. High power view of resolved hydrops and 
new vessels. 

Fig. 4. Case 2. RE. Corneal new vessels in resolved hydrops. 

Case 4. 

A 26 year old, mildly atopic man. Keratoconus was diag
nosed at the age of eight years. Deep new vessels extend to 
the visual axis in his left eye following acute hydrops 
some years before. No details were available on the treat
ment he had received. 

DISCUSSION 

Neovascularisation is a feature of many corneal disorders 
but is not a recognised risk in acute hydrops corneae which 
usually resolves spontaneously and may result in visual 
improvement in some cases. Conventional management of 
hydrops is directed towards the relief of symptoms and the 
prevention of infection in the acute phase. 

In the 1940s Cogan 7 reported that while experimental 
lesions in the peripheral cornea vascularise, central ones 
do not, and he drew attention to the association between 
oedema and neovascularisation. Subsequent work has 
shown, however, that oedema alone is not a sufficient 
stimulus to neovascularisation;8 it is seldom seen in cases 
of Fuchs' endothelial dystrophy. Fromer and Klintworth 
have demonstrated that neovascularisation is usually pre
ceded by leukocytic infiltration and that the neovascular 
response is inhibited in animals rendered leukopaenic by 

Fig. 5. Case 3. RE. Acute hydrops with stromal 
neovascularisation. 
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Fig. 6. Case 3. RE. Resolved hydrops with new vessels. 

bone marrow irradiation;9.1O.11 except in embryonic tissues 
and tumours there has yet to be a convincing demon
stration of neovascularisation occurring in the absence of 
inflammation.12 The existance of a diffusable vasoprolif
erative substance was postulated by Campbell and 
Michaelson in 194913 and prostaglandins of the E series, 
histamine and interleukin 1 have been implicated as well 
as various polypeptides associated with the healing phase 
of the inflammatory response: somatomedins and tissue 
growth factors.12 Both the cellular and the vascular 
responses have been inhibited in animals by topical 
steroids.1O,15.l6.17 

Corneal neovascularisation in acute hydrops is a rare 
phenomenon, but one which has a significant bearing on 
the patient's future management and prognosis. 

On the basis of our clinical experience we suggest that 
the size of the hydrops, and particularly its proximity to 
the limbus, are major risk factors. The role of atopy is dif
ficult to assess, but it is our clinical impression that the 
most severe keratoconus occurs in young atopes. The inci
dence of acute hydrops may therefore be higher in this 
group of patients. 

Lass and co-workers studied 4 17 patients with ker
atoconus and found a mean age at diagnosis of 28 years. 18 

The relative youth of our patients may be significant as 
they were all diagnosed much younger than this (mean 12 
years). 

Potential stimuli to neovascularisation in acute hydrops 
are the presence of corneal oedema adjacent to the limbal 
vascular arcades and the associated inflammatory 
response, apparent as conjunctival hyperaemia and ciliary 
flush, which is seen in severe hydrops. In addition the pres
ence of increased numbers of inflammatory cells in the 
bulbar conjunctiva of atopic patientsl9 may enhance this 
inflammatory response. 

The best form of treatment remains in doubt. We failed 
to control the neovascular process in those patients we 
treated with topical steroids, and would consider giving 
steroids systemically in future. We recommend close 
observation of these patients as the size of the hydrops can 
increase dramatically some time after the onset (Case 1). 
In our cases neovascularisation began two to four weeks 
after the onset of hydrops. 
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We hesitate to recommend early corneal transplantation 
in these patients because of the possibility of a satisfactory 
natural outcome, with a successful return to contact lens 
wear. Theoretically there may be a case for surgery in 
severe hydrops if new vessels begin to invade the corneal 
stroma, providing a graft ca include the whole of the split 
in Descemet's membrane. In such a case the technical dif
ficulties involved should be considered carefully along 
with the known risks of keratoplasty in atopic patients.2o 
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