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Case report

A 7-week-old boy was referred by his GP with a 2-day
history of a red swelling at the left inner canthus
associated with a watery left eye and discharge. One
week previously he was noted to have bilateral watery
eyes, and was diagnosed by his GP as having
conjunctivitis. The right eye settled spontaneously over
3 days. Five weeks previously he had chickenpox.
During the illness, vesicles were noted to be present
medially on his left lower eyelid margin. This was
associated with a mild red eye at the time, that settled
spontaneously over a week. He had no other past
medical history. On examination he appeared well and
was apyrexial. Ocular examination confirmed left
dacryocystitis. He was admitted to the paediatric ward,
conjunctival swabs were performed and intravenous
co-Amoxiclav was commenced. Within 2 days the
swelling had improved and antibiotic therapy was
continued orally for a week. At 3 weeks he had a
persistent non-tender expressible swelling at the medial
canthus and normal ocular examination. With gentle
massage over the medial canthal area the swelling
gradually resolved over 6 weeks. He remained well
during this course, with no symptoms of epiphora.

Comment

Lacrimal canaliculus obstruction, in the form of a
localised dense fibrous common canalicular scar, is a
known complication of viral infections such as
chickenpox.1 Ocular involvement in systemic
chickenpox is rare and has been reported to occur in
less than 5% of cases.2 The majority of these cases
would be vesicles on the eyelids or conjunctiva. It is
not known, however, what proportion cause lacrimal
canaliculus obstruction or nasolacrimal duct
obstruction.

To the author’s knowledge, nasolacrimal duct
obstruction and dacryocystitis after chickenpox has
never been reported.

In view of the circumstances of this case, there is
little doubt that varicella-zoster virus infection caused
lacrimal obstruction. There was no epiphora or
dacryocoele prior to the onset of the infection. Vesicles
were noted to be present on the lower eyelid margin
and this was associated with a mild red eye at the time
of infection. Tearing was noted after the illness (4
weeks after the initial onset of chickenpox). This is
consistent with the findings of Sanke and Welham1

who described three cases, all of whom developed
symptoms immediately after an attack of chickenpox.
Canalicular obstruction secondary to varicella-zoster
virus infection often requires surgery in the form of
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dacryocystorhinostomy (DCR) or canaliculo-DCR, with
intubation. In the event of extensive or proximal
canalicular involvement, a Jones’ tube procedure is
indicated.1,3,4

It has been suggested that in the event of ocular
involvement during an attack of chickenpox, local
antiviral treatment may help prevent lacrimal
complications.1,3 However, due to the rare nature of
this condition, the degree of spontaneous resolution of
acquired lacrimal obstruction due to chickenpox is not
known. This has not been evaluated in any prospective
study and to the author’s knowledge, no retrospective
data exist to support this suggestion either.
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Sir,

Biofilm formation and coccal organisms in infectious
crystalline keratopathy
Eye (2002) 16, 89–92. DOI: 10.1038/
sj/EYE/6700020

We present a patient who developed Infective
crystalline keratopathy (ICK) after penetrating
keratoplasty. Scanning electron microscopy revealed
coccal microorganisms surrounded by
mucopolysaccharides consistent with a biofiolm. Coccal
organisms have not previously been reported in
association with biofilm and ICK.



Biofilm formation in ICK
T Georgiou et al

90

Eye

Case report

An 81-year-old Caucasian woman with chronic
blepharitis underwent a left intracapsular capsular
extraction in 1974 and a right extracapsular extraction
with an iris clip lens in 1983. Although the surgery
was uneventful she subsequently developed
pseudophakic bullous keratopathy in her right eye and
she underwent a penetrating keratoplasty with
secondary anterior chamber intraocular lens exchange
in 1993. The postoperative visual acuities were 6/60
OS and 6/60 OD due to retinal pigment epithelium
change at the macula, secondary to cystoid macular
oedema. The sutures were removed from the corneal
graft in December 1998. She subsequently received
topical dexamethasone 0.1%, once daily, in the right
eye. Four months later she developed an anterior
stromal, crystalline, radially branching opacity with an
intact overlying epithelium within the donor cornea at
the 2-o’clock position (Figure 1). The patient was
uncomfortable and there was no evidence of any

Figure 1 (a) Branching crystalline appearing corneal lesion. (b)
The appearance of the lesion following excision.

associated anterior chamber inflammation or
hypopyon. Despite 3 months of intensive topical
treatment initially with ofloxacin and then fortified
penicillin, the lesion did not improve.
In September 1999 the lesion was carefully excised.

A 2-o’clock partial thickness incision section was made
in the graft/host interface and then a crescent blade
was used superficial and deep to the lesion so that the
greater part of it was excised ’flat’ (Figure 1). We
irrigated this slit-like bed thoroughly with cefuroxime.
The excised corneal lesion was sent to the
histopathologist for scanning electron microscopy.
The tissue was fixed and prepared for scanning

electron microscopy by a procedure which involves
critical point drying. Initially it was fixed with 2.5%
glutaraldehyde in 0.15 M phosphate-buffered saline for
1 h at room temperature. Then it was treated with 1%
osmium tetroxide for 1 h, washed with distilled water
and treated with 1% uranyl acetate for 1 h and washed
again with distilled water. It was then dehydrated with
ethanol solutions. The sample was then dried to critical
point by using a Polaron critical point drier, coated
with gold. It was then reviewed under a scanning
electron microscope (SEM) which showed coccal
microorganisms surrounded by fine branching
processes (Figure 2). These are mucopolysaccharides
representing biofilm.
At follow-up in December 1999 the patient was

asymptomatic and the lesion has entirely resolved
without signs of recurrence.

Comment

Infective crystalline keratopathy (ICK) is a chronic
corneal infection characterised by the development of
branching, white crystalline opacities of the cornea and
associated with minimum inflammation.1 The
crystalline deposits are found mainly in the anterior
and less commonly in the midstromal location.1

It is a slowly progressive infection with poor
response to antimicrobial treatment.1 Most of the
infections occur in corneal grafts patients who also
receive topical steroids but may also occur in normal
corneas.2 Recent suture manipulations, persistent
epithelial defects, loose sutures, contact lenses and
topical anaesthetic abuse have been associated with
ICK.3,4 Lack of epithelial integrity is presumed to allow
for intrastromal inoculation of organisms, whereas the
local microenvironment of cell mediated
immunodeficiency helps promote bacterial
colonization.3 Streptococcus viridans is the most
common cause of ICK.5 Other organisms have been
reported including Pseudomonas, Haemophilus, and
Candida.4,5
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Figure 2 Scanning electron microscopy showing numerous
coccal microorganisms surrounded by fine branching processes.
(a) Low magnification; (b) higher magnification.

The clinicopathological features may be at least
partially explained by the formation of a biofilm.
Biofilm is difficult to stabilize for visualisation by
electron microscopy and is lost during routine fixation
techniques unless a specific technique is used at the
time of handling the fresh specimen.1 In this case the
corneal tissue was fixed and prepared for SEM by a
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procedure which involved critical point drying, as
described above.

A biofilm is defined as an aggregation of
microorganisms organised within an extensive
exopolymer matrix.6 Elder JM et al were the first to
describe a case of ICK due to Candida albicans and
showing features of biofilm formation using
transmission electron microscopy.1

Excretion of the exopolysaccharide glycocalyx
polymer depends on the type of microorganism, its
growth phase, the nutrient status and the temperature.6

Microorganisms within this exopolymer divide five to
15 times slower than under planktonic condition due
to limited nutrients.1 Also microorganisms are better
able to survive attacks by antibodies and other
bacteriophages due to limited access.6 In vitro antibiotic
concentration has shown that the level must be 20–
1000 times greater to achieve adequate growth
inhibition in a biofilm compared with the same
bacteria in a planktonic state.6 Bacterial growth rate,
nutrient limitation and reduced drug penetration into
biofilm, all play a role in this resistance to antibiotics.7

This case report is the first reported case of ICK in
which scanning electron microscopy shows coccal
microorganisms surrounded by biofilm. In cases of ICK
a corneal biopsy may help to identify the pathogenesis
of the lesion and the nature of any organisms. The
tissue should be specifically prepared for examination
with a scanning electron microscope. If early
aggressive therapy with broad spectrum antibiotics is
unsuccessful, Yag laser or penetrating keratoplasty
may be warranted.8

References

1 Elder MJ, Matheson M, Stapleton F et al. Biofilm
formation in ICK due to Candida albicans. Cornea 1996; 15:
301–304.

2 Ormerod LD, Ruoff LK, Meisler MD et al. Infectious
crystalline keratopathy. Ophthalmology 1991; 98: 159–169.

3 Lubniewski JA, Houchin WK, Holland JE et al. Posterior
ICK with Staphylococcus epidermidis. Ophthalmology 1990;
97: 1454–1459.

4 Kintner CJ, Grossniklaus EH, Lass HJ et al. ICK
associated with topical anaesthetic abuse. Cornea 1990; 9:
77–80.

5 Khater TT, Jones BD, Wilhelmus RK. ICK caused by
Gram-negative bacteria. Am J Ophthalmol 1997; 124: 19–23.

6 Elder JM, Stapleton F, Evans E et al. Biofilm-related
infections in ophthalmology. Eye 1995; 9: 102–109.

7 Hawser PS, Douglas LJ. Biofilm formation by Candida
species on the surface of catheter materials in vitro. Infect
Immun 1994; 62: 915–921.

8 Daneshvar H, Maclunis B, Hodge GW. Nd: YAG Laser
corneal disruption as adjuvant treatment for infectious
crystalline keratopathy. Am J Ophth 2000; 129: 800–801.



Choroidal telangiectasia
D-C Tsai et al

92

Eye

T Georgiou, SH Qureshi, A Chakrabarty and BA Noble

Department of Opthalmology
The General Infirmary at Leeds
Clarendon Wing
Leeds LS2 9NS, UK

Correspondence: T Georgio
E-mail: ophthalmos�tgeorgiou.freeserve.co.uk

Sir,

Choroidal telangiectasia in a patient with hereditary
hemorrhagic telangiectasia
Eye (2002) 16, 92–94. DOI: 10.1038/
sj/EYE/6700023

Hereditary hemorrhagic telangiectasia, previous known
as Rendu–Oslar–Weber disease, is an autosomal
dominant inherited disease characterized by
telangiectasia of skin, mucous membrane and various
vascular beds in the body.1 These vascular lesions are
composed of multiple dilatation of capillaries and
venules that frequently have thinned vessel walls,
which makes them friable and more prone to
hemorrhage. The clinical manifestations of this disease
are variable according to both location of vascular
lesions and severity of organ dysfunction secondary to
these lesions. The most common systemic symptoms
are epistaxis, gastrointestinal bleeding, and
hemoptysis.1

Ocular involvement has been reported in patients
with hereditary hemorrhagic telangiectasia.
Conjunctival telangiectasia is the most common
manifestation.1 Intraocular vascular lesions, including
retinal telangiectasia, arteriovenous malformation in
the retina, were reported only in a few cases.1–5 Herein
we describe a patient with hereditary hemorrhagic
telangiectasia who had abnormal choroidal vascular
change which has never been reported in the literature,
to our knowledge.

Case report

A 73-year-old male patient, a documented case of
hereditary hemorrhagic telangiectasia, suffered from
blurred vision of the left eye in May 1999. At that time,
he was admitted to ENT ward with a chief complaint
of epistaxis off and on for more than 20 years. He
received CO2 laser cauterization of multiple

telangiectasia over nasal and oral mucosa. In addition,
other lesions including multiple conjunctival
telangiectasia, skin hemangioma and hepatic
hemangioma were also present. Family history
revealed a high incidence of frequent nosebleeding
among the family members.
Ophthalmic examination revealed that best-corrected

visual acuity was 20/40 in the right eye and 20/50 in
the left eye. Slit lamp biomicroscopy disclosed several
patches of telangiectasic vessel over bilateral palpebral
conjunctiva. Mild nuclear sclerosis was noted in both
lens. No retinal telangiectasia was found in either eye.
There was a serous neurosensory detachment over the
central foveal region in the left eye. A retinal pigment
epithelial detachment (RPED) with early pooling of
fluorescein dye was also found inferiotemporal to the
fovea (Figure 1). Meanwhile two hot spots at the notch
of RPED were found, which showed a mild degree of
dye leakage at the late phase. Besides, two segments of
prominently dilated choroidal vessels were distributed
superio-temporal to the fovea. These dilated choroidal
vessels were surrounded with blocked fluorescence. In
the right eye, there was a window defect over the
macular area. Indocyanine green (ICG) angiography
demonstrated marked dilatation and tortuosity of
choroidal vasculature at the early phase in both eyes.
These ectactic vessels were distributed from the
peripapillary area to the periphery, and appeared to be
more pronounced in the left eye (Figure 2). The

Figure 1 Fluorescein angiogram of the left eye showing an area
of faint pooling, compatible with serous RPED. Note the promi-
nent segments of choroidal vessels (arrows) beneath the macula
and the superior temporal arcade.
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