A Publication of Singapore National Eye Centre MICA (P) 023,/03 /2007 September 2007

[SSUE T

SEPTEMBER 2007

OO

N AR
Editorial Message 02
Glaucoma or Myopia... or Both? 03
Silicone Oil 05

- Uses and Complications

Macular Edema 07
- Mechanisms and Treatment

Topical Immunomodulators in 09
Cornea and External Eye Disease

Answers to PhotoQuiz 10 11

PhotoQuiz 11 11



Editorial

Message

Editor's Message
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This year, there will be two of our corneal
transplant patients running in the Standard
Chartered Marathon. One of them is a 20-year-
old man who developed Fusarium keratitis,
from contact lens wear. He needed a deep
lamellar keratoplasty but is now seeing 6/6.
He will be doing the full marathon. Together
with about fifty doctors, nurses and paramedical
staff from SNEC, as well as industry supporters,
we will be covering about 650 km in all. The
three beneficiaries of the money raised from
the run will be the Singapore Eye Foundation,
the Singapore Eye Bank and SERI.

Since the inception in 1993 of the Eye Bank, there has been
a momentous increase in the number of locally procured comeas

from the 53 that were obtained from 1980 to 1990, to 1074

over the last 14 years.

SERI'was set up in 1997 and amongst its many achievements
is the ability fo culture and fransplant corneal, conjunctival or
oral epithelial cells for use in the reconstruction in severe ocular
surface diseases. To date, more than 40 such ocular surface
epithelial stem cell transplants have been done.

Culturing these stem cells however is a labour intensive and
expensive process. It takes 2—3 weeks and costs about $2000.

Founded on 19 September 1983, the main objectives of the
Singapore Eye Foundation are:

1. To encourage and promote research and other activities
relafing to the prevention, diagnosis causes and freatment
of eye diseases.

2. To establish and operate projects rendering services fo persons
suffering from eye diseases.

3. To cooperate with all relevant public and private agencies
fo serve persons suffering from eye diseases.

4. To collect, compile and disseminate information regarding
the causes, prevention, research programmes and available
aids to combat eye diseases, and, fo carry out a vigorous
general public education programme within this field.

5. To record and assist in the formulation of such legislation as
may be required fo assist and improve services for those
suffering from eye diseases.

Yes, it is quite a mouthful, nonetheless these are all worthy
causes which we need your help to support and hope that you
will donate generously either via pledge cards or as a cheque
fo the Singapore Eye Foundation.

Dr Aliza Jap, Editor
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Glaucoma or

Myopia... or
Both?

Glaucoma or Myopia... or Both?

Presented by Dr Hoh Sek Tien on 22 November 2006

An association between myopia and
glaucoma has long been recognized.
There is an increase in the prevalence
of myopia in patients with OHT, POAG
and NTG. The Blue Mountains Eye Study
found that myopic subjects had a two
to threefold increased risk of glaucoma
compared with that of non-myopic
subjects, and that this risk was
independent of other glaucoma risk
factors and IOP.

In axial myopia, globe enlargement and elongation stretch
the optic disc fo produce a secondary macrodisc which, in
turn, leads to thinning of the lamina cribrosa. The net result
is that same pressure differential (between intraocular and
refrobulbar spaces) produces a steeper pressure gradient
across the lamina, making it more susceptible to glaucomatous
damage, even in statistically normal IOPs.

Evidence supporting this hypothesis include:

1. findings of lower IOPs in high myopic glaucomatous
eyes with large optic discs compared to moderately
myopic glaucomatous eyes with discs of equal
neuroretinal rim areaq,

2. smaller neurorefinal rim area observed in high compared
fo moderate myopes at the same level of IOP with both
groups adjusted for disc size, and

3. no difference in neuroretinal rim area observed in
moderately myopic glaucomatous eyes with normal
sized discs and non-myopic glaucomatous eyes at the
same level of IOP

written by Dr Lim Ming Sheng

It is difficult to diagnose glaucoma in highly myopic eyes
since the visual fields may be abnormal irrespective of
additional glaucomatous field changes; additionally, as
mentioned above, the IOP in highly myopic eyes with
glaucoma is more likely to be in the normal range than in
glaucomatous eyes without high myopia. Therefore, critical
clinical examination of the optic discs becomes paramount,
and accurate disc assessment needs to include the following:

1. Examine the scleral ring to identify the limits of the optic
disc and ifs size, and applying the appropriate correction
factors depending on the lens used, eg. Volk 60D
(x1.0), 78D (x1.1), Q0D (x1.3). A large cup within a
large disc (verfical diameter >2.2mm) may be normal.

Vertical disc diameter = 1.9 mm with 78D lens
Actual disc diameter= 1.9 x 1.1 = 2.1 mm
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2. Determine the thickness of the NRR, remembering that
normally the thickest o thinnest part of the NRR runs from
inferior fo superior to nasal to temporal (ISNT rule]. Any
violation fo this rule may help to defect glaucomatous damage

5. look for refinal and optic disc haemorrhages. These
haemorrhages may be very fine and need careful
examination. They are indicative of glaucoma progression,
and normally disappear after 2 to & months.

3. Examine the retinal nerve fibre layer. This is best performed
by using the redree light. RNFL loss is characterized by
either a diffuse or localized loss of the normal bright
striations of the nerve fibre layer, and increased visibility
of the refinal vessel borders. True RNFL defects are at
least an arteriole in width and extend back fo the opfic disc.

Key Learning Points

1. Myopic individuals have increased risk of
developing glaucoma compared with those who
are non-myopic.

2. Diagnosing glaucoma in highly myopic eyes may
be difficult.
4. Examine the region of the parapapillary atrophy — the

O and B zones; the B zone has a higher correlation
with glaucoma, its width being inversely correlated with

3. Systematic assessment of the optic disc is
important, and can be done by following the

rim width at the same quadrant and ifs progression five rules.
belng OSSOC|OTed W”h progressive glO ucoma. However, 1A{“rer RN Weinreb , F A Medeiros , and R Susonnojrt First described in a PowerPoint
it is worth beoring in mind that |orge PPA in hlgh'y monograph entiled FORGE (Focusing Ophthalmology on Reframing Glaucoma Evaluation)

myopic glaucomatous eyes may result from non-
glaucomatous causes, eg. sfrefching of the globe.
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* Hamilion Glaucoma Center, University of California, San Diego.

T University of Sdo Paulo



Silicone Oil - Uses and Complications

Presented by Dr David Charteris on 24 January 2007

Introduction

Silicone oil (SO) is an endotamponade used
in complex retinal surgeries that require
extended intra-ocular tamponade. It is
particularly useful for patients who are
unable to posture post-operatively. However
its main disadvantage is that is requires an
additional procedure for its removal.

Indications

e Proliferative vitro-retinopathy (PVR] and trauma

® Multiple retinal breaks [giant retinal tears)

® Inability to posture (age, back or neck problems)

e Other uses — Macular holes. {Use of SO in macular hole
has been shown to have higher anatomical success
rafes but poorer visual outcome)

Dr David Charteris adopts the following standard regime in
using silicone oil. Peroperatively, he does either an airSO
exchange or perflurocarbon liquid (PFCL-oil exchange. Post
operatively he gets his patients to posture face down for 5
days and he usually removes the oil 3 months postoperatively.
However if there was a high risk of PVR or hypotony he
would leave the SO in the eye for a longer period.

Physical characteristics of silicone oil:

Tamponade properties:
1. It allows for an extended period of tamponade.

2. lItis less buoyant than air and therefore is less efficient in
famponading an upper break or pushing the refina back.

3. It has less arc of contact than air in @ model system
hence for any given volume it has less ability fo tamponade
an area of retina or break (Fawcett, Williams, Wong.
Graefes 1994)

written by Dr Anshu Arundhati

4. It has a diminished tamponade effect when used along
with an explant. There is a good effect atf the apex but
poor effect behind and in front of the explant. (Williams,
Wong. Graefes 1999). Therefore he recommends not
using an explant in combination with SO.

Complications:

Several complications are associated with the use of SO.

1 Raised IOP:

This is the commonest complication. Several mechanisms
account for the raised IOP. In the acute phase, it can result
from an oil overfill or pupil block, especially in aphakics.
Pupil block can be minimized by an inferior irodotomy (Ando's
PI). In the chronic phase, low-grade uveitis, steroids and the
presence of emulsified oil in the frabecular meshwork can
confribute fo a rise in IOP and glaucoma.

Histopathological examination of enucleated eyes has shown
that the oil infiltrates the trabecular meshwork and this together
with the macrophages action of engulfing the oil causing
frabeculifis. This can cause fibrofic angle closure in severe cases.

Management of SO related IOP rise:

Medical therapy is the first line but surgery may be required
in refractory cases. Trabeculectomy or tubes have lower long-
term success rates.

Diode laser cycloablation may also be useful in recalcitrant
cases. In a long ferm study (Ghazi-Nouri, Eye, 2005) of
38 patients, the mean IOP was reduced from 41 to 14 ofter
cyclodiode therapy and 87% of the patients had IOP <21
on long-erm follow up.
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2 Keratopathy:
Up to 45% of aphakics and 30% of pseudophakics develop
SO keratopathy. In phakics the incidence is very low. Most
cases require no freatment. Excimer laser and EDTA
debridement may be performed depending on the severity
of the kerafopathy.

3 Cataract:
At 2 years, 100% of patients develop cataract. (leaver ef al)

4 Retinopathy:

Early experimental studies suggested that SO may have
refinal toxicity but this remains unproven in clinical studies.
Immunohistochemical studies have shown (Wickham et al,
BJO, 2006) widespread distribution of the oil in the eye
notably in the iris, ciliary body, trabecular meshwork, and
epiretinal membranes (ERM|). The SO was seen as oil per
se or as macrophaged oil globules. Increased macrophages
infiltration was seen in retro-oil vs. non-oil ERMs and
refinectomies. lymphocyte response was however less marked
compared fo the macrophage response. Infact refina was
generally clear of these infilirative responses. An increase
in glial response was also seen in ERMs and refinectomies.

5 Optic neuropathy:

Silicone oil can infilrate the optic nerve causing an optic
neuropathy. In a retrospective study, 24% of 74 eyes had
opfic nerve infiliration. Raised IOP (40-60mmHg) was an
important risk factor. Silicone oil has also been documented
in the chiasm and brain causing visual field defects.

6 Epiretinal membrane-peri-silicone proliferation:
Recurrent ERM has been reported in 3-71% of silicone oil
filled eyes. The silicone oil study however, did not show any
difference in incidence of macular pucker in oil and gas
freated eyes.

Potential mechanisms for perisilicone oil proliferation/ERM
formation include an increased fibrin scaffold, interference
with Muller cell potassium pump and inflammatory reaction
to oil as well as increased growth factor expression (TGF,

bFCF, 1L6).
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In conclusion, studies have shown that SO has an ongoing
biological effect on posterior segment physiology. Refro-oil
growth factor concentrations may contribute to fibro-cellular
membrane formation. Increased levels of bFGF enhance
proliferation of Muller cells, refinal astrocytes and refinal
pigment epithelium while increased IL6 modulates inflammatory
and immune responses.

Clinical implications of the above findings:

e Use SO sparingly

*  Use purified SO

®  Remove oil early

e Oil viscosity of 1000 vs. 5000 centistokes has no effect
on outcome or complications (Scott ef al. Archives 2005).

Role of heavy SO:

Theoretically it provides inferior famponade but it is difficult
fo handle (sticky) and remove. 2 different types are available
— Densiron is easier to handle than Oxane HD. But clinical
indications for its use are yet to be defined.

Key Learning Points

1. Silicone oil is an endotamponade that is used in
complex retinal pathologies like PVR, multiple
retinal breaks.

2. Silicone oil can cause several complications in
the eye that include raised IOP, keratopathy, ERMs
and optic neuropathy.

Histopathological findings have shown that SO
has an ongoing biological effect on posterior
segment pathology and therefore it should be
used sparingly and be removed early in the post-
operative period.



Macular Edema

- Mechanisms and Treatment

Presented by Dr Bobby Cheng on 28 March 2007

Macular edema is seen histologically as
gross swelling of Muller cells in the retina,
associated with edema of the Henle fibre
layer and cystoid spaces in the outer
plexiform and inner nuclear layers (Figure.1).
The underlying pathophysiology is disruption
of the blood-retinal barrier (BRB) with
increased entry of plasma proteins and water
into the extracellular spaces of the retina.

The underlying mechanisms of BRB disruption are vascular
instability and inflammation. Both factors are important in
the promotion of disease progression. Processes leading to
macular edema may be initiated by stress fo refinal tissues
such as changes in refinal perfusion or oxygenation, refinal
fraction by epirefinal membrane or adherent vitreous and
frauma due to surgery. Inflammatory mediators are released

FIGURE 1

written by Dr Lloh Boon Kwang

which cause alterations in retinal blood flow, which in turn
cause further release of inflammatory mediators. In addition,
there is migration and increased leukocyte adhesion to refina
vasculature due to up-regulation of intercellular adhesion
molecule=1 and leukocyte integrin and monocyte
chemoattractive protein—1. These leukocytes also secrete
vascular endothelial growth factor, tumour necrosis factor
and inferleukin=1, which increase vascular permeability and
allow the leakage of plasma proteins and water. Other
mediators involved are prostanglandins—1, 2 and leukotrienes.
There may also be loss of pericytes around the capillaries,
leading to formation of microaneurysms. Endothelial basement
membrane thickening can lead fo focal closure of capillaries.

Optical coherence fomography of the macula showing retinal thickening, cystoid changes and subrefinal fluid.
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Accumulation of infraretinal fluid af the macula causes retinal
thickening. If it persists, structural changes of the refina occur
that lead to cell death and ultimately, visual loss. Common
clinical conditions that cause macular edema include diabetic
refinopathy (Figure. 2], refinal vein occlusion (Figure. 3),
infraocular inflammation, refinitis pigmentosa and Irvine-Gass
Syndrome. Others causes include epiretinal membrane,
vitreomacular traction, radiation retinopathy and parafoveal
telangiectasia.

Fluorescein angiography of the left eye showing
left central retinal vein occlusion with venous
FIGURE 3 tortuosity, blocked hyperfluorescence due to
intraretinal flame and blot hemorrhages and
hyperfluorescence at the macula due to leakage.

Key Learning Points

Fundus photo of the right eye showing clinically

FIGURE 2 significant macular edema as evidenced by hard

exudates and refinal thickening within 500um
from the foveal centre..

1. Macular edema occurs as a result of disruption
of blood retinal barrier. The underlying
mechanisms of blood retinal barrier disruption

Treatment of macular edema depends on the underlying are vascular instability and inflammation.
aetiology. The treatment includes focal or grid laser

photocoagulation, periocular or intravitreal corticosteroids Treatment of macular edema depends on the
for macular edema secondary to diabetes mellitus and branch underlying aetiology. Options include laser
vein occlusion. The intravitreal steroids that have used include photocoagulation, periocular or intravitreal
friamcinolone acetonide, sustained release fluocinolone steroids and intravitreal anti-angiogenesis
implant and dexamethasone polymer implant. However they medications such as bevacizumab.

are associated with complications such as cataract, glaucoma,
infectious endophthalmitis and retinal defachment. Lately,
infravitreal anti-angiogenesis medications such as pegaptanib,
ranibizumab and bevacizumab have shown promising results
in the freatment of macular edema secondary to diabetes
melitus and vein occlusion. In addition o infraocular complications,
they may also have systemic complications such as hypertension
and acute myocardial infarcfions.
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Topical Immunomodulators in Cornea and

External Eye Disease

Presented by Dr Cordelina Chan on 11 April 2007

Immunomodulators are substances, which
regulate the immune system of the body,
and they can be divided into
immunosuppressants or immunostimulants.
Systemic immunomodulators such as
prednisolone, methotrexate, cyclosporine
and azathioprine have long been used in
the treatment of ocular inflammation in both
the anterior and posterior segment. These
systemic treatments however can potentially
cause bone marrow suppression,
nephrotoxicity, liver dysfunction and also
secondary malignancies. Topical
immunomodulators on the other hand, avoid
these systemic side effects, while allowing
the entire ocular surface to come into direct
contact with the therapeutic agent.

Current Topical Immunomodulators

Topical steroids are the most commonly used topical
immunomodulator. Although it has a rapid onset of action
and is useful as a shortterm pulse therapy, it has long ferm
side effects, such as raised infraocular pressure, cataract
development, secondary infections and reduced wound
healing. Other established topical immunomodulators include
5 Fluorouracil (5FU) and Mitomycin C. Both have been used
in the treatment of ocular surface neoplasia, but have been
known to be associated with ocular surface foxicity.

New Topical Immunomodulators

Newer topical immunomodulators have evolved o overcome
some of the problems associated with the previous generation
of immunomodulators. These steroid sparing agents also
have lower ocular surface toxicity, and they include,

written by Dr Elaine Chee

cyclosporine, interferon, mycophenolate mofetil, tacrolimus
and rapomycin.

Topical cyclosporine is a product of the fungi Tolypocladium
inflatum and Beauveria nevus and has been used in the
freatment of dry eyes, allergic eye disease (Figure 1), cornea
and limbal allograft rejection and Thygeson’s superficial
punctuate keratitis. It is usually prepared from the injection
form of cyclosporine and made up to 0.5% or 0.05%
concentrations. Restasis, a commercially available form of
cyclosporine [0.05%) is a lipid emulsion in castor oil, which
allows delivery of higher concentrations of cyclosporine to
the ocular surface tissues. It is also thought to be better
folerated, with minimal systemic absorption.

Cobblestone Appearance in

FIGURE 1 Vernal Keratoconjunctivitis (VKC)

Inteferons are a group of naturally occurring glycoprotein
molecules discovered in 1957. They are known to have
antiviral and antitumour properties but their exact mechanism
of action is unknown. Interferon alpha-2B is the recombinant
form of interferon alpha and has been used in the treatment
of various cancers including hairy cell leukemia, squamous
and basal cell carcinoma of the skin and also hepatitis B

and C.
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It is available as a topical preparation, Intron A®, 1 million
units/cc, which is made up from the injection form. Topical
interferon alpha-2B can be used alone or as an adjunct to
surgical excision in the treatment of ocular conditions such
as conjunctival papilloma, conjunctival or comea intraepithelial
neoplasia (CIN) and in the prevention of recurrence of early
pterygium. (Figure 2a,b,c) It has been found to have minimal
side effects such as conjunctival injection and follicular
conjunctivitis but its high costs and the long duration of
freatment required is an issue.

Future Topical Immunomodulators

Tacrolimus (FK-506 / Profoptic) is produced by the fungi
Streptomyces tsukubanesi and it suppresses T cell activation,
T helper cell dependent B cell proliferation as well as
cytokines. A dermatologic preparation of 0.03% has been
fried in the freatment of blepharokeratoconjunctivits, atopic
keratoconjunctivitis, Thygeson's superficial punctuate keratitis,
Mooren’s ulcer, nummular adenoviral keratitis and also high
risk penetrating keratoplasty. It has shown promising results
but must be used with caution in cases where there is a risk
of reactivation of herpes simplex.

Animal studies have been conducted on other promising
fopical immunodulators such as mycophenolate mofetil and
rapamycin. Mycophenolate ofetil (Cellcept) is a fermentation
product of several Penicillium species and it selectively inhibits

Conjunctival Papilloma FIGURE 2B

FIGURE 2A

Comea Infraepithelial
Neoplasia (CIN)

the replication of B and T cell ymphocytes and has shown
fo have good cornea and aqueous concentrations in rabbif
models. Rapamycin on the other hand has anfiangiogenic
properties and would be useful in targeting corneal
neovascularisation in corneal transplants.

Key Learning Points

Topical immunomodulators avoid the systemic side

effects associated with systemic immunomodulators
They act as adjuncts to surgical excisions of tumours
and may even be better in cases of extensive,

residual, recurrent or multifocal disease

Newer fopical immunomodulators are steroid sparing
and have lower ocular surface toxicity

Future topical immunomodulators include tacrolimus,
mycophenolate mofrtil and rapamycin

FIGURE 2C

Pterygium
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Answer o photoquiz 10

The picture is a view from the top of a skull showing an
empty sella turcica/pituitary fossa with the intfernal carotid
arteries on either side of the pituitary fossa. The patient has
the emply sella syndrome.

The empty sella syndrome can be broadly classified into
primary or secondary forms. Primary empty sella syndrome
is offen seen in patients who are overweight and also in

hypertensive women. Although idiopathic in nature, it is
thought that a defect in the diaphragma sellae allows
arachnoid herniation into the sellar space, leading to
compression of the pituitary fissue. An association with
idiopathic infracranial hypertension has also previously been
noted. Secondary empty sella syndrome may result from
injury, surgery or radiation therapy especially
that used  for the freatment of a pituitary tumor.

Visual disturbances in this syndrome may be due fo chiasmal
traction or involvement of chiasmal blood vessels, as the
chiasm dips into the emply sella. Patients may complain of
visual blurring and may have various visual field defects
similar to those seen with a suprasellar pituitary tumour,
including bitemporal, hemi-, or quadrantanopia or constricted

fields.

Many cases of primary empty sella are incidentally discovered
on cranial imaging, and do not require specific freatment
in the absence of other abnormal findings. The presence of
hypopituitarism requires supportive hormone replacement.
Visual field changes are usually mild. In the rare instance of
progressive severe visual disturbance and radiologically
documented angulation of the opfic nerves or chiasm, several
neurosurgical procedures have been described, involving
packing the empty sella with various materials to support the
disforted optic nerve/chiasmal anaftomy.

Photoquiz 11

A 21 year old lady presents with 10 days of painless gradual severe bilateral

blurring and discomfort in the eyes. The blurring rapidly worsened over one
day. She denied ocular trauma and does not use contact lenses. However, she
was a known drug user. What do the figures show? How might her
past history have contributed to her current problem?

(Photos courtesy of Dr Jod Mehta, Fellow, Comeal and External Eye Diseases Service, SNEC]

Please send your entries fo: cmenewsletter@snec.com.sg or

fax to: (65) 6226 3395 Attention: Ms Chia Hui Yien.

Winners will each receive a 128 MB thumbdrive and will be notified by post.
The answers will be published in the next issue.
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