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The ocular surface comprises the
cornea, conjunctiva, eyelids and
lacrimal glands and any disorder in
these structures can be classified as an
ocular surface disorder (OSD). Though
the prevalence of OSD is quite high,
unfortunately, cases often go undiag-
nosed or undertreated, due to a lack of
understanding of symptoms, and
inaccurate evaluation. As people are
living longer, these disorders are
becoming more prevalent, but
awareness about them is quite limited.
OSD includes conditions like Dry Eye
Disease (DED), blepharitis and
meibomian gland dysfunction (MDG),
allergic eye diseases (AED), chemical
and thermal burns and so on. Ocular
surface diseases can severely affect
eyesight and quality of life, and in
severe cases, cause blindness. The
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mode of presentation as well as the
severity varies in different populations
and this issue will focus on the presen-
tation of OSD in South Asia.

For DED there are no population-
based studies in South Asia. There are
few hospital-based reports published,
but the prevalence is quite variable.**
This is probably due to differences in
geographic location as well as lack of
standardized questionnaires and
objective tests to confirm a diagnosis of
dry eye. It's known that increasing age
is one of the risk factors for DED; so with
an ageing population, we are likely to
see more DED in South Asia.

Allergic conjunctivitis (AC) represents
a spectrum of disorders comprising
seasonal allergic conjunctivitis (SAC),
perennial allergic conjunctivitis (PAC),
atopic keratoconjunctivitis (AKC), vernal
keratoconjunctivitis (VKC) and giant
papillary conjunctivitis (GPC). The most
common types are SAC and PAC, which
are self-limiting conditions and rarely
cause significant ocular damage. On
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the other hand, AKC and VKC are severe
and can affect the cornea and lead to
vision loss, either due to the disease
itself or due to side effects of corticos-
teroids, which is one of the mainstays of
therapy. Some data on AKC/VKC is
available from India, Nepal and
Pakistan,> " however it is difficult to
compare studies as there is no standard
validated survey instrument, and so
extrapolation of this data to other
populations become limited.

For ptyergium, a higher prevalence
has been reported from countries with
increasing geographic latitude and with
age.® °1° One of the major risk factors
identified is ultraviolet light exposure
due to outdoor occupations. Other risk
factors are male gender and those
residing in rural areas.® The mainstay of
therapy is surgical excision and different
techniques have been described, of
which covering bare sclera with
conjunctival autograft probably has the
lowest rate of recurrence.

(c) S.B.N. Chary\ LVPEI
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Common ocular burns are chemical or
thermal, with most chemical burns being due
to either acid or alkali. The majority of these
chemical burns occur in young males, with
lime (chuna) being an important cause.
Different classification systems are available
including Hughes, Roper-Hall, Dua and
Holland Mannis classifications. Different
modalities of treatment are available, ranging
from first aid as irrigating the eye; medical
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The ocular surface is critical to the health
of the eye and essential for good visual
functioning. It is a complex, integrated
system involving the cornea, conjunctiva,
tear film, lacrimal gland, nasolacrimal

ABOUT THIS ISSUE

system and the eyelids (incorporating the
meibomian glands and lashes). The
normal physiological function of the ocular
surface depends on the interaction of these
different components. Working together,
they maintain a clear optical surface, keep
the eye from drying out, and protect it from
trauma and infection. Changes in the
structure and function of any of the ocular
surface components can disrupt its delicate
balance and lead to pathology.

Ocular surface diseases have a
relatively limited set of symptoms and

Many diseases can affect the ocular surface. Their frequency and severity varies
from region to region, often depending on the local climate. Ocular surface diseases

can affect both eyesight and quality of life, and —

in severe cases — cause blindness.

Because they have a limited number of symptoms and signs, and can appear very
similar in presentation, patients can be misdiagnosed and hence poorly managed.
In this issue, we offer a systematic approach to assessing and diagnosing common
ocular surface diseases and look in detail at general management principles,
including how to control inflammation. Other articles discuss ocular allergy,
pterygium and prevention of traumatic corneal ulcers. In the middle of the issue we
also have a poster with useful information about common ocular surface conditions

and their primary management.

© The author/s and Community Eye Health Journal 2015. This is an Open Access

article distributed under the Creative Commons Attribution Non-Commercial License.

signs, and a systematic approach to
assessing and diagnosing these conditions
is therefore necessary.

History

Because patients with ocular surface
problems present with a limited range of
symptoms and signs, taking a detailed
history is very important. Ask patients
whether they have experienced, or are
experiencing, any of the following:

* Reduced vision (mild blurring can
occur if the tear film is disturbed; a
more severe visual disturbance
suggests corneal or other disease)

* Redness

* Irritation or gritty sensation
(suggests epithelial disturbance)

* Itching (suggests allergy)

* Pain (sharp pain suggests a corneal
problem or foreign body; a duller ache
may suggest uveal or scleral
inflammation)

* Purulent discharge

* Watering, whether from lacrimation
(increased tear production) or epiphora
(decreased tear drainage)

Continues overleaf m
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Itis important to take a careful note of
when and how the problem developed.
You need to ask if there has been a history
of trauma or a foreign body. In some
settings, contact lens use is common and
you need to ask about this. If patients do
use contact lenses, ask how they clean
and use them.

Examination

Ocular surface diseases have a relatively
limited set of symptoms and signs.
Therefore, your approach to assessing
and diagnosing these conditions needs to
be systematic. A stepwise approach helps
to ensure that important things are not
missed.

* Vision. Start by assessing the
uncorrected, pinhole and best corrected
visual acuity.

¢ Eyelids. Examine the lid position and
closure and check for entropion (when
the eyelid turns in on itself), trichiasis
(lashes touching the eye)and
lagophthalmos (a gap between the
upper and lower lid when the eyes are
closed). Examine the lid margin and
meibomian gland openings for abnormal
positions, inflammation and plugging
with secretions. Try to express the
meibomian glands, using gentle
pressure. The normal physiological
function of the ocular surface depends
on the interaction of these different
components. Working together, they

Table 1: Symptom and signs of common conditions

Condition J:ET6 Gl
Symptol 0 0
signs

Visual
impairment

Red

Pain

Itchy

Irritation or
gritty sensation

maintain a clear optical surface, keep
the eye from drying out, and protect it
from trauma and infection. Changes in
the structure and function of any of the
ocular surface components can disrupt
its delicate balance and lead to
pathology.

Tears. Assess the quality of the tear film
by looking for discharge or debris and
the tear meniscus height (to give an idea
of quantity). Check the tear break-up
time by instilling a drop of fluorescein
and timing how long it takes for the tear
film to disperse. A tear break-up time of
less than 10 seconds is abnormal.
Finally, perform Schirmer’s test by
placing a testing strip in the inferior
conjunctival fornix and asking the
patient to close their eyes for five
minutes. A normal resultis >15mm.
Less than this suggests insufficient tear
production, to varying degrees: mild is
9-14 mm, moderate is 4-8 mm and
severe is <4mm.

Bulbar conjunctiva and sclera. Assess
inflammation, scarring, haemorrhages
and abnormal swellings such as
pinguecula, pterygium or possible
malignancies.

Tarsal conjunctiva. Evert the upper and
lower lids. Look for scarring, foreign body
defects, inflammatory membranes,
papillae and follicles.

Corneal epithelium. Using a torch, look
for foreign bodies, infiltrates, oedema
and deposits. Is the light reflected off the

Key: | |Absent |

eye’s surface shiny (healthy), or rough
and/or dull? Also test for corneal
sensation, which may be reduced due to
infection with herpes simplex or zoster.

* Corneal stroma. Look for stromal
opacities. Assess the size, location,
pattern and depth. Opacities may be
scars or active inflammatory infiltrates.
Look for blood vessels: active vessels
have blood flowing, inactive have a cleat,
grey outline without blood.

* Corneal endothelium. Look for any
guttata, Descemet folds and the
presence and type of any deposits
(blood, keratic precipitates or pigment).

Diagnosis

Problems affecting the ocular surface
broadly divide into non-infectious and
infectious conditions. They present with a
limited range of symptoms. The pattern of
symptoms can often help to differentiate
between conditions. In Table 1 we outline
the typical symptom pattern for some of
the commoner conditions. For example, if
the person mainly complains of itching,
then allergic conjunctivitis needs to be
considered as a possible cause.

The symptoms of these different condi-
tions can overlap. Therefore, a careful
examination is critical to reaching an
accurate diagnosis. Although not
exhaustive, there is a list of common and
important ocular surface conditions on
pages 18-19, detailing their presenting
features and some example photographs.

|Possible [0 Present, moderate [l Present, severe

Watery
discharge

Purulent
discharge
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Understanding the ocular surface jeremy Hoffman and Matthew Burton

The ocular surface consists of the cornea,
conjunctiva, tear film, lacrimal gland,
nasolacrimal system and the eyelids
(incorporating the meibomian glands
and lashes), each of which is described
in detail below. Figure 1 shows the
anatomy of the upper eyelid and anterior
segment of the eye in cross-section.

Cornea

The cornea is the most powerful
refracting component of the eye. Together
with the lens, it focuses light on the
retina. The central 4 mm zone is critical
for good vision. The cornea is made up of
five layers: epithelium, Bowman’s layer,
stroma, Descemet’s membrane and
endothelium. The normal cornea does
not have blood vessels; it gains oxygen
and nutrients through diffusion from the
aqueous, from limbal blood vessels and
from the atmosphere. The cornea is very
sensitive; there is dense innervation by
fine nerve fibres from the trigeminal
nerve. Normal corneal sensation is
essential for a healthy intact epithelial
surface, tear function and protection
through the blink reflex.

If damaged, the corneal epithelium
can regenerate, so simple abrasion
injuries can heal without scarring.
However, if the stem cells that repopulate
the corneal epithelial surface are
damaged, for example by a chemical
injury, the resulting epithelium is
abnormal and clarity is lost. Corneal
clarity also depends on there being a
highly ordered arrangement of collagen
fibres within the stroma. These deeper
layers are unable to regenerate well and
often heal with scarring. In addition,
the cornea needs to be maintained in a
relatively dehydrated state by the action
of the endothelial cell layer. If this is not
functioning well, the cornea becomes
oedematous and opaque.

© The author/s and Community Eye Health Journal 2015. This is an Open Access
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Conjunctiva

The conjunctiva is composed of an
epithelial layer overlaying a loose
connective tissue (stroma). It covers the
eye from the edge of the cornea
(limbus) to the fornices and the inside
surface of the eyelids. It contains
specialised goblet cells that produce the
mucus layer of the tear film. In the
stromal layer of the conjunctiva, there
are immune system cells that defend
against infection. Sometimes lymphoid
cells are recruited and gather together
to form visible follicles, particularly on
the tarsal conjunctival surface. Papillae,
which form in the tarsal conjunctiva, are
dome-like swellings with inflammatory
cells, oedema and a dilated blood
vessel. Conjunctival scarring develops in
some chronic inflammatory ocular

Figure 1: Anatomy of the upper eyelid
and anterior segment of the eye in
cross-section

((" LLacrimal
\! } gland
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article distributed under the Creative Commons Attribution Non-Commercial License.

surface conditions, with shortened
fornices, symblepharon (adhesions
between the eye lid and globe) and
distortion of the eyelids.

Tear film

The tear film is made up of three layers.
The outer lipid layer (produced by the
meibomian glands) reduces evaporation
of the middle aqueous layer (produced
by the lacrimal gland), with the inner
mucin layer (produced by goblet cells)
helping to stabilise the aqueous layer on
the corneal epithelium. A good tear film
helps to maintain a well-hydrated, healthy
corneal epithelium and a clear optical
surface, and it protects against infection.

Lacrimal gland

The lacrimal gland sits in the supero-
lateral regjon of the orbit. Fine ducts
open into the upper fornix, delivering
lacrimal fluid to the ocular surface.
Secretion of tear fluid is controlled by
the parasympathetic nervous system.
Problems with the gland itself,
obstruction of the ducts (by scarring)
and neurological problems can all result
in reduced aqueous tear production.

Nasolacrimal system

The nasolacrimal system drains tear
fluid from the surface of the eye. Fluid is
collected through the punctae and
passes along the canaliculi into the
lacrimal sac. From the sac, the fluid
passes down the nasolacrimal duct and
drains into the nasal cavity. Obstruction
at any point along the system can result
in a watery eye (epiphora) and
predispose the eye to infection.

Eyelids

Eyelids protect the eyes by covering
them. They are formed of several layers:
skin, the orbicularis muscle, the tarsal
plate (including the meibomian glands),
and the conjunctiva.

/" ®\ COMMUNITY EYE HEALTH JOURNAL SOUTH ASIA | VOLUME 29 ISSUE 95 | 2017 S05



MANAGEMENT

Prevention, diagnosis & management
of dry eye in South Asia

Figure 1. Fluorescein staining of cornea as seen with cobalt blue filter
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Introduction

Dry eye is a condition that affects the tear
film and affects the ocular surface that
includes the conjunctiva and cornea.* Dry
eye, being a chronic disease, results in
health related quality of life issues and
economic problems due to loss of
productive working days and the cost of
medical treatment. Untreated dry eye
may result in corneal surface ulceration
and opacification leading to corneal
blindness.

Definition of dry eye

In 2007, the International Dry Eye
Workshop (DEWS) report defined dry eye
as a multifactorial inflammatory disease
of the tears and ocular surface, resulting
in discomfort and visual disturbance,

unstable tear film and ocular surface
damage.*

Classification and Etiology
The dry eye condition is classified as
evaporative dry eye and aqueous tear
deficient dry eye.?3

Aqueous deficient dry eye is further
subdivided as Sjogren syndrome dry eye
and non-Sjogren dry eye.

Sjogren’s syndrome is a chronic
inflammatory connective tissue disorder
more common in females, who may be
around 40 years of age. These patients
may have dry eye and dry mouth. Primary
Sjogren’s syndrome is without systemic
disease; Secondary Sjogren’s is with
systemic disease.

Non-Sjogrens’s dry eye is seen in
patients having Graft versus Host disease,
trachoma, conjunctival cicatrizing
disorders and use of drugs such as
antihistamines, decongestants, antipsy-
chotic drugs, antidepressants and
antihypertensives.

Evaporative dry eye is most commonly
caused by meibomian gland disease.

Epidemiology

Dry eye is more common in elderly

S06 ~®\ COMMUNITY EYE HEALTH JOURNAL SOUTH ASIA | VOLUME 29 ISSUE 95 | 2017

females.* Predisposing factors include
collagen vascular disease, diabetes,
allergy, antihistamines, pterygium and
climate.*®

Diagnosis of Dry eye
History taking, clinical examination
followed by investigations are done to
diagnose dry eye.

Symptoms

Patients with dry eye have a long history
of symptoms such as of irritation and
sandy or gritty sensation in the eyes. The
symptoms may be mild to severe, and
infrequent to long standing. The patients
may have worsening of symptoms on
prolonged visual work, intolerance to low
humidity, feeling of dry eye and irritation.
Dry eye is usually symptomatic although
Sullivan et al have shown that 40% of
patients having dry eye were asympto-
matic and sometimes the symptoms may
not correlate with the signs.®There are
various questionnaires such as Ocular
Surface Disease Index (OSDI) and
McMonnies questionnaire to identify,
diagnose and manage dry eyes.”®

Continues gverleal »
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MANAGEMENT Continued

Clinical examination
Observation of the lids, conjunctiva and
cornea should be done first before
performing any test. The following is the
sequence of examining a patient of dry eye.
1. Initial examination of lids and the ocular
surface

2. TBUT —Tear film break up time after
instillation of flurorescein dye

3. Corneal staining with fluorescein or
lissamine green (between 1-4 minutes of
lissamine green instillation)

4. The Schirmer 1 test (or phenol red thread
test Schirmer test with anaesthesia) can be
performed to determine the basal tear
production. Tear osmolality should be
measured after examination, if available.

Diagnostic tests

Schirmer test - The test is performed by
putting a filter paper strip in the middle of
lower fornix.® After five minutes, the wetting
of the filter strip is assessed. A wetting of
10mm or more is considered normal.
Before applying a filter strip, excess tears
should be wiped out otherwise the results
may be showing a false high. Repeatability
of this test and correlation with patient
symptoms is poor.

Phenol red thread test — This test
measures the tear volume. Phenol red,
being pH sensitive, changes from red to
yellow when exposed to tears.’° A 70mm
thread is placed in lower fornix and wetting
is measured after 15 seconds. The normal
values range between 9mm-20mm and less
than 9 mm is considered dry eye. Patel et al
have shown that a value of 15 mm of
wetting correlated with aqueous deficient
and 22 mm with non-aqueous deficient dry
eye. 1t

Tear osmolality — This increases in patients
with dry eye disease.

Tear film breakup time (TBUT)- A
fluorescein strip is applied in the lower
fornix and removed. The patient is asked to
blink normally and then to stop blinking. The
time taken from stopping blinking to the
appearance of the first dark spot in the tear
film indicates TBUT. A TBUT of <10
seconds is abnormal.

Videokeratography and keratometry —
This can also can be used to assess the
TBUT. Normal values for breaking of mires
during keratometry are more than 15
seconds.

Meibography — Technological advances in
the field of digjtal imaging have helped in
assessing the meibomian glands, which if
dysfunctional can result in evaporative dry
eye. Various methods are available to do so
including auto-refractometer.

Corneal staining — Fluorescein staining of

© The author/s and Community Eye Health Journal 2015. This is an Open Access

cornea appears greenish and is viewed
using cobalt blue filter (Figure 1). The
pattern of staining gives a clue to the
etiology of dry eyes e.g. inferior corneal
staining in patients having lagophthalmos or
inability to close the eye lids; interpalpebral
staining in evaporative dry eyes.
Rose Bengal stain - It stains dead and
devitalized cells of cornea and conjunctiva.
The patients have severe stinging when
Rose Bengal stain is used. One can also use
lissamine green stain.

Diagnosis is based on a combination of
history, clinical examination and the investi-
gations.

Management

Management depends on the severity of dry
eye and response to the treatment.
Artificial tears and lubricating eye
drops- This should be given to dry eye
which is aqueous deficient. Artificial tears
that merely increase tear volume may
worsen symptoms in patients with a lipid
deficiency.

Tear retention with Punctal occlusion -
This may be indicated in patients who have
symptomatic dry eyes, when Schirmer’s test
is <5 mm and there is ocular surface
staining. These can be done either with
cautery or with punctal plugs (absorbable
and non-absorbable).

Management of lids — Treat inflammation
of the meibomian glands with hot bathing
over closed eyelids followed by expression of
the meibomian secretions. Use of lubri-
cating eye drops, oral doxycycline and
tetracycline may be helpful.

Key message

Dry eye is a multifactorial disease. It is
important to determine whether it is
aqueous deficient or evaporative dry eye or
a combined one. Success of the treatment
is dependent on proper understanding of
the cause of dry eye and approach to the
management.

Determination of tear meniscus height is
important. Schirmer's test will help differen-
tiate aqueous deficient from evaporative dry
eye. This should be done in all patients.
Corneal staining with fluorescein, Rose
Bengal and Lissamine green dyes will help
assess damage to the ocular surface. Based
on the level of damage, Schirmer’s test
values and TBUT values, management can
either be with lubricating eye drops, anti-
inflammatory agents, environmental
modifications, or treatment of inflammation
of the meibomian glands. The treating
physicians should modify treatment based
on patients’ symptoms.

article distributed under the Creative Commons Attribution Non-Commercial License.
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PTERYGIUM
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Epidemiology

Pterygium is a degenerative disorder of the
conjunctiva. Itis usually seen as a trian-
gular fleshy fibrovascular proliferation from
the bulbar conjunctiva onto the cornea,
located mostly on the nasal side. Though it
occurs worldwide, its prevalence is high in
the “pterygium belt” between 30 degrees
north and 30 degrees south of the
equator.t The prevalence of pterygium is
reported to be 3% in Australians, 23% in
blacks in United States, 15% in Tibetans in
China, 18% in Mongolians in China, 30%
in Japanese and 7% in Singaporean
Chinese and Indians.?”

In a population-based study from rural
central India, prevalence of pterygium
increased from 6.7 +0.8% in the age
group from 30-39 years t0 25.3+2.1% in
the age group of 70-79 years. Three
population based studies have described
the incidence of pterygium. Barbados eye
study has described the 9 year incidence
of pterygium to be 11.6% (95% CI,10.1-
13.1), the Beijing Eye Study described the
10 year incidence of pterygium in the adult
Chinese population to be 4.9%, and the 5
year cumulative incidence in Bai Chinese
population in a rural community was 6.8%
(95% Cl, 5.2-8.4).810

Risk factors and
pathogenesis
These population-based studies suggest
that cumulative ultraviolet light exposure
due to outdoor occupation is a major risk
factor for the development of pterygium.
Other factors associated with pterygium
development are age, being male and
having dry eyes.*13 Genetic factors, tumor
suppressor gene p53 and other genes may
be involved in the pathogenesis of
pterygium.14

A study indicated a two-stage
hypothesis for pterygium pathogenesis:
initial disruption of the limbal barrier and
progressive active “conjunctivalization” of
the cornea.*®Identification of Fuchs Flecks
at the head of pinguecula, primary
pterygium, recurrent pterygium, and
macroscopically normal nasal and
temporal limbus may represent precursor
lesions to UV associated ocular surface
pathology.®

Prevention

Avoidance of environmental risk factors
like sunlight, wind and dust by wearing UV
rays protecting sunglasses and hat may
prevent development of pterygium. These
protective measures may help to prevent
recurrence of pterygium after surgery.
Similarly, wearing of eye safety equipment
is recommended in environment exposed
to chemical pollutants as a preventive
measure for pterygium.

Indication for surgery

The main indication for pterygium surgery
is visual disturbance secondary to
encroachment over the pupillary area or
induced astigmatism. Other indications
which can be considered are, restriction in
eye movements, chronic redness and
foreign body sensation, and cosmetic
concerns.’

Management
Surgery is the mainstay of treatment for
pterygium causing visual disturbances. The
primary complication of pterygium surgery
is recurrence defined by regrowth of fibro-
vascular tissue across the limbus and onto
the cornea. No uniformity of opinion exists
regarding the ideal pterygium excision
procedure associated with lowest recur-
rence rate. Bare sclera technique, which is
widely used in the developing world for the
ease and speed of surgery, is associated
with high recurrence rates.*® Other
adjunctive therapies combined with bare
sclera technique have significantly reduced
the recurrence rate (2% to 15%).%°
Application of different agents like
Strontium 90, Beta irradiation and
cytotoxic drugs like Mitomycin-C and
5-Fluorouracil to the scleral bed have been
tried but sight threatening complications
like inflammatory scleritis, scleromalacia
and loss of the eye have been occasionally
reported.?’ Amniotic membrane transplan-
tation has been used after bare sclera
technique with a reported recurrence rate
of 4% to more than 60%.2122

Currently, the most widely used
procedure is pterygium excision with
conjunctival autograft.? Superior bulbar
conjunctiva has been used widely since
the early 1980s and is associated with
recurrence rate of approximately 2% to
12% along with few complications.2+26In
the 1980s, Barraquer introduced the
concept that removal of Tenon’s layer may
be important in reducing recurrence rate
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after pterygium removal as the tenon is the
main source of fibroblasts.?” This was also
emphasized by Solomon et al who
combined this technique with Mitomycin-C
application and amniotic membrane trans-
plantation to achieve a low recurrence
rate.?® A near zero recurrence rate with a
good aesthetic result can be achieved by
using Pterygium Extended Removal
Followed by Extended Conjunctival
Transplantation (PE.R.FE.C.T.).?>%1 There
is no ideal technique for conjunctival
autografting which is safe, fast, easy and
inexpensive. Various methods such as
sutures, fibrin glue, autologous serum and
electrocautery have been used for
conjunctival autografting.3233

Surgical steps for pterygium excision
with conjunctival autograft that we have
adopted at our hospitals under Eastern
Regional Eye Care Program in the eastern
part of Nepal are as follows:
Anaesthesia- Peribulbar anaesthesia is
preferable over the topical or subconjunc-
tival to avoid pain during operation and to
have smooth surgical procedure.
Pterygium excision- Pterygium body is
excised carefully with conjunctival scissors
and the head of pterygium can be removed
from cornea by using a 15 degree Bard
Parker blade. Tenons and subtenon tissue
must be removed carefully as much as
possible. Remaining pterygium tissues
from over the corneal surface can be
removed with a diamond burr.
Figure 1. A diamond burr is used for smoothening of

(c) Sanjay Kumar Singh/ Eastern Regjonal Eye Care Programme, Nepal

corneal surface

Conjunctival autograft preparation- The
conjunctival defect created by pterygium
excision should be measured

Continues overleal »
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with a caliper and the superior bulbar
conjunctiva should be marked by a
marker. It is always preferable to use the
marker to create exactly the same size of
the graft. After marking, a subconjuctival
injection of normal saline, around 2 ml, is
injected on the superior bulbar
conjunctiva to create the conjunctival
balloon. A thin layer of conjunctival graft,
devoid of tenons and subtenon tissue is
prepared.

Conjunctival grafting- The thin conjunc-
tival graft is placed with correct
orientation on the area of the conjunc-
tival defect created by pterygium
excision. The marker helps to identify the
correct orientation of the graft. The
conjunctival graft can be sutured with the
8’0 Vicryl or 10’0 Nylon sutures or can be
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Roughness of epithelium as seen in shield ulcer
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The diagnosis of allergic diseases has
increased in the last few decades and
allergic conjunctivitis has emerged as a
significant problem, which can cause
severe ocular surface disease. Patients
complain of itching, watering and
redness. It can result in decreased
quality of life, as patients with severe
symptoms, if left untreated or treated
poorly, may become school dropouts,
unable to work outdoors and sometimes
fail to sleep. The symptoms are
aggravated by exposure to dry and windy
climates.*2This article aims to provide a
brief overview of the management of

allergic conjunctivitis. The most
important symptom of allergic
conjunctivitis is itching. Table 1 lists
spectrum of disorders of allergic
conjunctivitis.®

Epidemiology

The diagnosis of allergic conjunctivitis is
on the increase. SAC and PAC accounts
for 15-20% of cases of allergic
conjunctivitis.* The disease is more
common in hot, humid tropical
climates.® VKC has been reported from
many Asian countries e.g. Nepal,
Pakistan and India.?®7 VKC and AKC
may cause corneal and ocular surface
involvement leading to severe visual
loss. Numerous factors such as
changing climates, increasing pollution,
genetics, cigarette pollutants and
occurrence of allergy in early childhood
have been proposed as causative
agents or risk factors. Significant
correlations have been observed with
mixed pollen, thresher dust and raw

Table 1 — Disorders of allergic conjunctivitis

Mild allergic Severe allergic Chronic microtrauma
conjunctivitis conjunctivitis related disorders

Seasonal
conjunctivitis (SAC)

Perennial
conjunctivitis (PAC)

(c) V Rathi/LVPEI

cotton with allergic rhinitis and allergic
conjunctivitis.® Seasonal peak is seen
during April to August in patients having
VKC. ®

Classification

Seasonal allergic conjunctivitis-

This condition is common, is seen
among all ages and occurs seasonally
when pollen is released in May and
June. Itching followed by watering and a
burning sensation is seen in these
patients. Sometimes, it may be
associated with a running nose (allergic
rhinitis or rhinoconjunctivitis). Patients
may complain of sinus pressure behind
the eye.

Perennial allergic conjunctivitis-

PAC has similar signs and symptoms to
SAC and as the name suggests it occurs
throughout the year. PAC is due to
allergy to animal dander, mites and
feathers. The frequency of occurrence
increases as the age increases.*The

Vernal Contact lens induced

keratoconjunctivitis (VKC)  papillaryconjunctivitis
(CLPC)

Atopic Giant papillary

keratoconjunctivitis (AKC)
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ALLERGY Continued

patients have itching, redness and
swelling of conjunctiva. Corneal
involvement in SAC and PAC is rare.*

Vernal keratoconjunctivitis-
VKC is a disease of warm climates and
occurs predominantly in young males
(8-12 years of age).>** Although VKC is
more common in children, adults may
also have VKC.*213

Itis a bilateral disease and may
worsen with exposure to wind, dust and
sunlight. These patients may have
positive history of asthma or eczema.
Patients present with severe itching
(rubbing of eyes usually with a knuckle),
redness, discharge, and photophobia.
The mucus discharge is thread-like.
School-going children may drop out
from going to school because of severe
itching and photophobia.
Three clinical forms of VKC are
described: limbal or bulbar, palpebral
and mixed (Figure 1). Limbal form is
more common in dark skinned

individuals. In Asia, the mixed form is
more common compared to the limbal
form, which is seen in Africans.”
However, studies from India and Nepal
have reported that the bulbar form of
the disease is common in some
areas.?®

Limbal or bulbar form may present as
gelatinous thickening of the limbus,
presence of papillae at the limbus and
yellow Horner-Tranta’s dots (Figure 1)
usually at the superior limbus. These
dots are seen when the disease is active
and indicate severity of the disease.

The hallmark of the palpebral VKC is
presence of giant papillae, which are
seen on everting the upper lid — the
giant papillae have a cobble stone
appearance (Figure 1). This thickening
of the upper lid may be associated with
drooping of the lid (ptosis). Conjunctival
pigmentation is common in patients
having VKC. %4

The mixed form of VKC has features
of both palpebral and limbal VKC.

Corneal involvement in VKC may occur
as corneal epithelial punctuate keratitis,
and where the epithelial erosions may
coalesce and form a vernal or a shield
ulcer. Presence of shield ulcer will
worsen patients’ symptoms and affect
vision. These ulcers are oval and are
usually present in the upper part of the
cornea. The shield ulcers are classified
based on the presence of white material
at the base of the ulcer. Based on the
grades of shield ulcer, the treatment
options differ.*5

Atopic keratoconjunctivitis-

AKC is a bilateral disease of ocular
surface and lids, which occurs
throughout life. The patients will have
eczematous skin lesions of the body.
The conjunctiva may have papillae or
Trantas dots. Cataract formation can
occur in these patients. Table 2 shows
the differentiating features of VKC and
AKC.

Figure 1. Clinical forms of VKC: Limbal or bulbar, palpebral and mixed

Limbal form of VKC- Gelatinous
translucent appearance

Palpebral form of VKC- Cobble stone

papillae seen after flipping of upper lid

Yellow Horner Trantas dots- more the dots,
severe is the disease

© The author/s and Community Eye Health Journal 2015. This is an Open Access
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Roughness of epithelium as
seen in shield ulcer
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Table 2 - Differentiating features of vernal and atopic keratoconjunctivitis

Age
Sex
Season

Duration

Skin involvement

Punctal stenosis

Conjunctiva

Conjunctival scarring

Cornea
Scarring

Vascularization

Young Old

Males > Females Equal ratio

Spring Perennial

Limited Chronic

No Yes, extra lid fold,
maceration of canthi

No Yes

Upper tarsal Lower tarsal

conjunctiva conjunctiva

Rare Common

Shield ulcer Epithelial defects

Peripheral Central

Rare Common

VKC - vernal keratoconjunctivitis AKC - Allergic keratoconjunctivitis

Giant papillary conjunctivitis-

The presence of a contact lens, ocular
prosthesis or sutures may sensitize and
cause trauma to the upper tarsal
conjunctiva with the formation of giant
papillae. Removal of these external
agents will reduce the papillae.

Toxic allergic reactions may also be
due to drugs such as neomycin,
atropine, epinephrine or preservatives in
medicines such as thiomersol.1¢

Contact hypersensitivity reactions-
The pattern of involvement depends
upon severity of the reaction and the
site of contacts. Patients may have lid
swelling, redness, chemosis, follicular
reaction and later sometimes
cicatrisation. The corneal involvement
may be in the form of superficial
punctate keratitis, pseudodendrites or
grayish stromal infiltrates.”

Complications
Most often, the complications are
because of poor compliance to
treatment on the part of patient, or
inadequate control of the disease when
it presents in its severe form. Common
complications include dry eye, infection
and corneal scar. Chronicity of the
untreated disease may lead to vision
threatening problems like limbal stem
cell deficiency (LSCD) and secondary
keratoconus due to rubbing of the eyes.
As the treatment involves use of
corticosteroids, steroid-induced raised
intraocular pressure and cataract have

been reported in these patients.”
Complications may lead to irreversible
visual loss in some patients.” Both the
complications, keratoconus and LSCD
need timely surgical treatment to
prevent visual malfunction.

Diagnosis

Appropriate management of allergic
conjunctivitis needs a correct diagnosis.
Figure 2 gives a guide for such diagnosis
and ways to differentiate from other
causes of red eyes. Presence of itching
is a hallmark of ocular allergy.

Management

Though some authors have described
management protocols, there are no
universally accepted protocols of
management for allergic eye
diseases.**'2Various drugs are available
and the treatment options vary based
on the severity of the disease. It is
important to avoid any known allergen
or reduce exposure to it by using wrap-
around glasses, by changing the
environment, replacing allergen-
harbouring items such as pillows and
carpets. However, such
recommendations may be challenging
for patients. In addition, cool
compresses can be done to prevent
rubbing of the eye. Ocular lubricating
eye drops can be used to dilute the
inflammatory agents in tears and wash
away the allergen to reduce itching and
to prevent further worsening of
symptoms. 1°
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The mainstay of treatment is the use of
lubricants, anti-histamines and mast
cell stabilizers.'62°These are indicated
in all forms of disease. Steroids are to
be given under proper medical care
when the cornea is involved or the
disease is very severe with itching.
Overuse of corticosteroids may cause
steroid induced cataracts and glaucoma
and may result in blindness. The drugs
that are used are:

Mast cell stabilizers- disodium
cromoglyacate (not effective in acute
stages), Nedocromil and Lodoxamide
Antihistamines- ketotifen, dual acting
drugs such as olapatadine, azelastine,
epinastine and bepostatine. Immediate
symptomatic relief is possible with
azelastine and epinastine, which are
currently preferred.

Corticosteroids- such as prednisolone
are given for a short duration during
acute allergic disease; oral steroids or
supratarsal injection of corticosteroids
is required if the disease is severe.
Nonsteroidal anti-inflammatory
agents (NSAIDS)- ketorolac,
diclofenac can be added to
antihistamines. Steroid sparing agents
such as Cyclosporine A, Tacrolimus are
effective in severe AKC and VKC.

Conclusion

From a public health perspective, the
number of patients being diagnosed
with allergic conjunctivitis is increasing.
However, not many studies are



available from South East Asia, which
give a complete picture of allergic eye
disease. Severe conjunctivitis such as
VKC, being a disease of the young may
increase the number of school dropouts
in these countries. Economic costs for

necessitating the need for medications
to continue for years.?%22

Management of the disease is very
challenging and a multipronged
approach with well-trained primary and

especially about good general hygiene;

avoidance of allergens; cold

patients are high, sometimes

secondary care personnel to educate
patients or parents about the disease,

compression; change of environment;
and judicious use of corticosteroids
may improve ocular health in patients

by leaps and bounds.

Figure 2. A guide to aid diagnosis of allergic conjunctivitis

Chief complaints - Itching

Allergic conjunctivitis

YES

No allergy

Allergic conjunctivitis -
Rhinitis, asthma +

Atopic conjunctivitis -
Skin manifestations +

Giant papillary
conjunctivitis - H/o
Contact lens,
prosthesis

use, sutures +

Vernal conjunctivitis

Some other cause

Burning sensation-
Blepharitis, meibomitis,
dry eye

Seasonal variation,
knuckle rubbing of
eyes, conjunctival

pigmentation, Ropy
discharge
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Introduction
The term ‘ocular surface’ was first defined
by Thoft in 1987 as a combined unit
including the cornea, conjunctiva, lacrimal
glands and eyelids. Gibson further
described this term in 2007 to include the
surface and glandular epithelia of the
cornea, conjunctiva, lacrimal gland,
accessory lacrimal glands, meibomian
glands and the eyelashes with their
associated glands of Moll and Zeis along
with the nasolacrimal duct.*? These
components of the ocular surface are
connected with a continuous epithelium.
Being the most exposed part of the

eye, the ocular surface is highly prone to
injury. This article covers the spectrum of
various ocular surface injuries and their
management.

Classification
Ocular surface injury is a broad term which
includes the following:
*Ocular surface chemical and
thermal burns or injuries
*Conjunctival laceration
*Corneal perforation
*Eyelid laceration

Ocular surface chemical
and thermal burns

Chemical injury may involve the ocular
surface to a variable degree depending on
the nature of the chemical agent, duration
of exposure, concentration and volume of
the agent. Host factors such as the nature
and health of the ocular surface itself also
plays an important role in deciding vulner-
ability of the surface to injury.

Most of the ocular surface chemical
burns are due to either acids or alkalis.
Alkali burns account for two-thirds of
these.® A majority of these burns occurs in
young males with increased risk of
exposure to chemicals in the workplace.
Alkali burns- The common alkaline
sources include ammonia, lime or calcium
hydroxide, lye or sodium hydroxide and
magnesium hydroxide. The most common
alkali causing ocular surface burnsis lime
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while the most severe is ammonia.
Ammonia, found in fertilizers and floor
cleaners, has the most rapid penetration
into the surface due to its lipid as well as
water solubility. Alkali burns are more
severe than acid burns as they lead to
saponification of cell membranes and
intercellular bridges facilitating rapid
penetration into the deeper layers and
into aqueous and vitreous cavities. Alkali
burns cause stimulation of nerve endings
of cornea and conjunctiva and hence are
more painful.®

Acid burns- Sulfuric acid is the most
common acid implicated in acid induced
ocular surface burns. Hydroflouric acid
leads to the most severe burns as it is
highly reactive with rapid and deep
penetration just like alkalis. Acids in
general cause less severe burns as
compared to alkalis. They lead to coagu-
lation and precipitation of proteins which
in itself acts as a physical barrier, thus
preventing further penetration of the
agent.

Several classification systems have
been suggested and proposed for ocular
surface chemical injuries. Prominent ones
include Hughes classification* (1946),
Roper-Hall classification® (1965) and
Dua’s classification® (2001). These classi-
fication systems hold true for cases of
acute chemical injuries. In chronic cases
with already established sequelae of
chemical burns, the ocular surface health

Continues overleaf =
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Table 1a. Roper-Hall classification

Good Corneal epithelial

damage No limbal ischemia

Corneal haze, iris

I Good details visible

1/2 limbal ischemia
Total epithelial loss,

]| Guarded stromal haze, iris
details obscured

1/3-1/2 limbal
ischemia

Cornea opaque, iris

A/ £ and pupil obscured

>1/2 limbal ischemia

Table 1b. Dua’s classification

Prognosis Clinical findings Conjunctival Analogue scale
involvement

0 clock hours limbal 5 o
HeyEees involvement e Qe

I Good I.S?’ dligeliotire <30% 0.1-3/1-29.9%
imbal involvement

m Good |.>3'6 ddi e ~30-50% 3.1-6/ 31-50%
imbal involvement

Iv Good to guarded =Egeloeieuls >50-75% 6.1-9/ 51-75%
limbal involvement

>9-12 clock hours o 9.1-11.9/
Y Gl pear limbal involvement el 75.1-99.9%

Total (12 clock

| Very poor hours) limbal 100% 12/100%
involvement

may be graded using the Holland-Mannis with just 50% limbal ischemia as limbal ischemia (Figure 1a), corneal and
classification system. compared to burns with total limbal conjunctival epithelial defects (Figure 1b)

The two commonly used classification ischemia. Dua’s classification in 2001 and retained chemical particles especially
systems - Dua’s (2001) and Roper-Hall addressed this limitation and classified in the fornices (Figure 1c). Milder burns
(1964) are summarized in Table 1a and ocular surface chemical burns based on show re-epithelialisation gradually with or
Table 1b.56 The Roper-Hall classification the clock hours of conjunctival and limbal without treatment. More severe burns may
system has classified all burns with more involvement. develop complications such as persistent
than 50% limbal ischemia in Grade IV. This  Clinical features of ocular surface epithelial defects, dry eye, symblepharon,
presents as a limitation in the prognosti- chemical burns- In the acute stage up to ankyloblepharon, cicatricial entropion or
cation of the burns according to grade as one week post injury, ocular surface ectropion, and in rare and severe cases
the prognosis is highly variable in burns chemical burns usually present with peri corneo scleral melt.®

Figure 1. Clinical presentation of acute chemical injury

-

Figure 1a. Perilimbal ischemia Fig 1b. Persistent epithelial defect Fig 1c. Retained chemical particles in
superior fornix
Continues overleal m
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Figure 2. Impact of a simple limbal epithelial transplantation (SLET)

Figure 2a. A pre-operative case of chronic
chemical injury with total LSCD

Management of ocular surface chemical
burns- Ocular surface chemical burn is a
medical emergency. Immediate irrigation
of the eye should be done with clean
running water, ringer lactate or normal
saline until the pH of the ocular surface is
neutralized. This has to be meticulously
done using double eversion of the eyelids.

Timely treatment should then be insti-
tuted. Medical treatment includes topical
antibiotics, cycloplegics, topical steroids,
topical sodium ascorbate 10%, topical
sodium citrate 10%, oral doxycycline, oral
ascorbate and tear substitutes.”

Amniotic membrane transplantation is
beneficial in moderate to severe chemical
burns. It promotes re-epithelialisation,
decreases the incidence of symblepharon
formation, and decreases inflammation.®

In chronic cases with already estab-
lished limbal stem cell deficiency or
symblepharon formation, ocular surface
rehabilitation may be required with

symblepharon release with or without
amniotic membrane transplantation.
Limbal stem cell transplantation may be
done using fellow eye limbal stem cells or
cadaveric limbal stem cells. Simple limbal
epithelial transplantation (SLET) has been
done with favourable outcomes in such
cases (Figure 2a and Figure 2b)

Conjunctival laceration
Conjunctival laceration may occur
following blunt or penetrating trauma. It
presents with chemosis and subconjunc-
tival hemorrhage. In such cases, itis
important to rule out underlying scleral
perforation. The fundus should be
examined for any retinal tear or intraocular
foreign body. An ultrasound may be done
for the posterior segment evaluation. Such
cases are managed with observation and
topical antibiotics in mild cases and in
large lacerations, surgical repair may be
needed using 8-0 vicryl suture (Figure 3).

Figure 2b. Clinical photograph of the same
case two months post operative SLET

Corneal perforation

Corneal lacerations and perforations
represent approximately 1 in 10 of ocular
traumatic injuries presenting in an
emergency medical setting. There may be
associated adnexal injuries, and /or scleral
perforation. The major goals of
management of a corneal perforation are
to remove any contaminants in the wound
area, repair the tear and maintain the
water tight integrity of the globe. Corneal
perforation may also be associated with a
foreign body (Figure 4).

Partial thickness lacerations may heal
on their own with time. Such cases may
require patching in the immediate phase
followed by topical antibiotics. Full
thickness lacerations may be repaired
using interrupted 10-0 monofilament
nylon sutures. In case of associated scleral
involvement, the scleral wound should also
be sutured using 6-0 vicryl suture. In case

Figure 3. Conjunctival laceration with a
wooden foreign body

Figure 4. Corneal perforation with a metallic
foreign body
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of uveal prolapse, the uveal tissue that is
not necrotic and has protruded for less
than 24 hours may be reposited back or
and any old or necrotic prolapsed tissue
carefully abscised. Other than conven-
tional interrupted sutures, biological glue
has also been used to seal the perfora-
tions especially those with tissue defect.
Several studies have shown the beneficial
effect of isobutyl cyanoacrylate glue for
treatment of corneal perforations with
tissue defect up to 3 mm. %

While suturing a corneal perforation, it
is important to identify the major
landmarks, especially limbus. It is
advisable to preserve as much anatomy
as possible and not over excise. The
technique is to progressively halve the
wound while passing sutures. They should
be at 90% depth in the cornea. ‘No touch
technique’ while passing sutures ensures
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Eyelid lacerations
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lines and involve less than 25% of the
lids, usually heal well even without
suturing. Larger lid lacerations require
surgical repair. Uncomplicated lid lacera-
tions with no lacrimal system involvement
can be repaired using interrupted silk
sutures. In case of medial lid injuries
(Figure 5) with damage to the lacrimal
system, canalicular repair is required
along with lid laceration repair.

Conclusion

Ocular surface injuries are fairly common
owing to vulnerability of the exposed
ocular surface to trauma. They range from
ocular surface chemical burns, conjunc-
tival laceration, corneal perforation and
eyelid laceration. Effective and timely
management of these types of injuries is
essential for maintaining the integrity of
the ocular surface.
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Corneal Ulcer

Prevention of Traumatic Corneal
Ulcer in South East Asia
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Introduction

Corneal ulceration is a leading cause of
visual impairment globally, with a dispro-
portionate burden in developing
countries. It was estimated that 6 million
corneal ulcers occur annually in the ten
countries of South East Asia Region
encompassing a total population of 1.6
billion.* While antimicrobial treatment is
generally effective in treating infection,
“successful” treatment is often
associated with a poor visual outcome.
The scarring that accompanies the
resolution of infection leaves many eyes
blind. Thus, prevention of corneal ulcer-
ation is important to reduce morbidity
associated with corneal ulceration in
countries grouped under South Asian
Association for Regional Cooperation
(SAARC). Traditional infectious causes of
blindness, such as trachoma, onchocer-

ciasis, and leprosy, are declining, and
soon the majority of corneal blindness will
be due to microbial keratitis. Most
corneal ulcers occur among agricultural
workers in developing countries following
corneal abrasion.

Several non-randomized prevention
studies conducted before 2000
(Bhaktapur Eye Study)? and during 2002
to0 2004 in India, Myanmar, and Bhutan
by World Health Organization(WHO), have
suggested that antibiotic ointment
applied promptly after a corneal abrasion
could lower the incidence of ulcers,
relative to neighbouring or historic
controls.®* Prevention of traumatic
corneal ulcer adopting the Bhaktapur
model in a multicountry study in India,
Bhutan, Myanmar during 2002 to 2004
was sponsored by WHO.

Methods

The manpower utilized for this multi-
country study to identify ocular injury and
treat corneal abrasion is given below:
Bhutan: Volunteer Village Health Workers

(VVHW) of the Government were utilized
to identify ocular injury and treat corneal
abrasion

Myanmar: Village Health Workers (VHW)
of the health department

India: paid village volunteers were utilized

Inclusion criteria

* Resident of study area

 Corneal abrasion after ocular injury,
confirmed by clinical examination with
fluorescein stain and a blue torch

* Reported within 48 hours of the injury
* Subject aged >5 years of age

Exclusion criteria

* Subject not a resident of study area

* Presence of clinically evident corneal
infection

¢ Penetrating corneal injury or stromal
laceration

* Bilateral ocular trauma

The study was approved by Institutional
Review Boards (IRB) from all the three
countries.

Table 1 : Study design, sample size and Results

T 1 eae | ae

Study design Unmasked Randomized double masked trial Unmasked
Sample size — qorneal g szl sliesion 111 corneal abrasions
abrasions

No. of ocular injuries 1365

No. of corneal abrasions 115 409 126
No. of eligible corneal abrasions 115 374 126
Adverse events Nil 04 Nil
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Corneal Ulcer Continued

Treatment Protocol

In general, corneal abrasions are treated
with topical antibiotics and cycloplegics.
In few centres bandaging the affected eye
is practiced but it is controversial. 1%
chloramphenicol ointment and 1% clotri-
mazole ointment was used. In Bhutan
only chloramphenicol was used. In
Myanmar both antibiotic and antifungal
ointment applied but in India it was
randomized and one arm was masked to
receive both and in the other arm
chloramphenicol and placebo ointment
were used to find out whether antifungal
prophylax is needed to prevent fungal
ulcer. Frequency of application of all the
drugs was 3 times a day for 3 days, super-
vised by village eye workers for
compliance.

Conclusion of
multi-country study

This model of delivering eye care services
through trained village eye workers and
grass root health workers is a replicable
model for any developing country,
especially for South Asian Association for
Regional Cooperation (SAARC) (Figure 1
a). Follow up rate on the third day at all
centres were more than 98%. No case of
serious adverse event was reported.
Could prevent developing bacterial and
fungal corneal ulcer using 1% chloram-
phenicol ointment in 96% of patients if
reported within 24 hours.

In Madurai, South India, a clinical trial
during the same period demonstrated
that abrasions randomized to topical
antibacterial and antifungal prophylaxis
were not significantly less likely to develop
fungal ulcers than those randomized to

antibacterial ointment alone, even though
the region had a high incidence of fungal
infection. This same trial also found that
the incidence of ulcers in villages outside
the prophylaxis program one was far
higher; these control villages were neigh-
bouring, but not randomized. To address
this issue, we proposed a community-
randomised trial comparing villages
randomized to receive an intervention
consisting of a trained village eye worker
identifying, escorting or referring the
patient from intervention villages to the
nearest vision centre run by Aravind Eye
Care System. There a trained vision
technician would confirm corneal
abrasion, provide 1% chloramphenical
ointment to the eligible, enrolled patients
in Madurai district. Control villages
received no additional intervention. The
primary outcome of corneal ulcer
prevention will be measured by baseline
and annual population-based census
performed in both intervention and
control villages by masked examiners
from baseline to 24 months. The
examiners will examine the eyes of all
household from intervention and
non-intervention villages who are
suspected of having a corneal ulcer or
injury with torch light and magnifying loup.
Each resident in the village will be
examined for evidence of corneal opacity
and asked about their ocular history.
Annual visits will occur in villages
randomized to the intervention, an active
promotion campaign will be undertaken
to urge residents to notify the village eye
health worker within 24 hours of ocular
trauma. In control villages, abrasions and
ulcers will be treated if they present to the

vision centre or are found during annual
monitoring visits, but active promotion of
corneal abrasion care will not be offered.

Methodology - phase Il
study

The study was designed in 2014 in
consultation with F.I. Proctor Foundation,
San Francisco. Enroliment began in
January 2015 and ended in December
2016. 42 villages having approximately
92 thousand people involved in
agriculture work were allotted.
Randomization was done to have 50% of
the population for intervention (Figure 1
b) and rest for non-intervention (Figure 1
b). Data collection, entry, and analysis will
be done at Aravind Eye Care System,
Madurai and the project will be completed
in 2017. Legal and ethical clearance was
obtained from appropriate authorities.
Details of the study design are in the flow
chart. (Figure 1)

Primary outcome of the
current study

The primary outcome will be the incidence
of corneal ulceration in the two study
arms as measured by corneal exami-
nation at the base hospital or vision
centre with telemedicine facility. In this
study 1% chloramphenicol ointment and
1% itraconazole ointment is applied 3
times a day for 3 days and compliance
would be checked by village health
workers. Any adverse event will be
informed to the study Pl or Aravind Eye
Hospital and will be taken care at no cost
to the participant.

Figure 1. Design of the study for intervention and control arms

1 a. Intervention

(Village Health Workers)

[ Corneal abrasion occurs ]

/ / .\'\
/ N\
/ \

L pY)

Participant reports to their
village eye worker

Participant does
not seek tx

Eye worker treats patient’s
eye immediately with topical

antimicrobials and asks |— Patient history
patient to come back Informed consent
in 3 days Follow-up reminder letter

Forms filled by VEHW:
Inclusion-exclusion criteria

Yes! f-/

Abrasion
healed?

Forms filled by VEHW:
Abrasion follow-up

C
A"
, No
A"

N

Mo further

action
required

© The author/s and Community Eye Health Journal 2015. This is an Open Access

Referred to AEH
(treated using  |—
standard of care)

Forms filled by AEH:
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Visual acuity

article distributed under the Creative Commons Attribution Non-Commercial License.

~ &\ COMMUNITY EYE HEALTH JOURNAL SOUTH ASIA | VOLUME 29 ISSUE 95 | 2017 S21
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1 b. Control

(Villages using Standard of Care)

[ Corneal abrasion occurs ]

Participant visits Participant visits Participant does
PHC AEH not seek tx
|
PHC .
treats Forms filled by AEH Forms filled by
using  f— AEH: treats | AEH:
Patient history using Patient history
standard standard
f Informed consent Informed consent
of care of care

No further
action

required

Manpower

20 paid village workers who have

completed school and are able to fill

study forms in English and reside in the

study village. Two supervisors well-experi-

enced in rural eye care work to oversee

the workers.

Steps in managing programme

* Workers attend one week training at
Aravind Eye Hospital prior to the study
to learn basic anatomy of the eye,
common corneal and external
diseases, ocular injuries, vision testing,
use of fluorescein strip, simple eye
medicines application and; attend
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twice-yearly refresher trainings
throughout the course of the study.

* Promote awareness of corneal abrasion
intervention in intervention villages only

¢ Accessible by villagers via mobile phone

* Conduct eye examination to diagnose
corneal abrasion and/or ulcer

* Assist treatment at vision centre for
corneal abrasion, and follow up with the
patient for three days at the village to
ensure compliance

* Motivate patient to return for follow-up
three days after treatment, assess
compliance and perform examination

* The patient has developed a corneal
ulcer or adverse reaction refer to

in Nepal. BrJ Ophthalmol. 2001;85:388-392.
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Aravind Eye Hospital for treatment
immediately.

Verbal consent must be obtained from
all individuals who present to the village
eye worker to receive study medication.
Possible risks and benefits of receiving
the treatment will be explained. For
patients under 18, both the child and one
parent or guardian will provide consent for
the child’s participation.

We believe the results of this study
may emerge as a replicable model to
prevent traumatic corneal ulcer, and
reduce corneal blindness in South Asia.

4. Maung N, Thant C, Srinivasan M, et al. Corneal
ulceration in South East Asia II: A strategy for the
prevention of fungal keratitis at the village level in
Burma. Br J Ophthalmol. 2006;90:968-970.



CONTINUING PROFESSIONAL DEVELOPMENT (CPD)

, and understanding

Test your knowledge

This page is designed to help you to test your own understanding of the concepts covered in this issue, and to reflect on what you
have learnt. We hope that you will also discuss the questions with your colleagues and other members of the eye care team,
perhaps in a journal club. To complete the activities online — and get instant feedback — please visit www.cehjournal.org

1. The ocular surface comprises of: Tick all that apply

Cornea

Conjunctiva
Eyelids

Lacrimal glands

2. Allergic conjunctivitis (AC) represents a spectrum of

disorders comprising: s el UeeT T

Seasonal allergic conjunctivitis
Perennial allergic conjunctivitis
Atopic keratoconjunctivitis

Vernal keratoconjunctivitis

DDDDDIDDDD

Giantpapillary conjunctivitis

3. Ocular surface injury is a broad term which includes: Tick all that apply

Ocular surface chemical and thermal burns or injuries
Conjunctival laceration

Corneal perforation

HEE.

Eyelid laceration

4. The following are useful diagnostic tests for dry eye: Tick all that apply

Schirmer test
Phenol red thread test
Tear osmolality

Tear film breakup time (TBUT)

R

Videokeratography and keratometry

5. What are the major risk factors for the development of pterygium: | Tick all that apply

Ultraviolet light exposure due to outdoor occupation D
Age [
Being male []
Having dry eyes [ ]
Being female D
ANSWERS
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REFLECTIVE LEARNING

Visit www.cehjournal.org to complete the online ‘Time to reflect’ section.
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: Picture quiz

._%_

This ten-year-old boy presents with itchy,
watering eyes with a thick mucous discharge
of several months’ duration. His visual acuity is
6/9 and 6/12.

Q1. Which of the following signs are visible?
(tick all that apply)

a. |Follicles

b.[ |Horner-Trantas dots

c.| |Giant papillae

d.[ |Pannus

e.[ ]Trachomatous inflammation

Q2. Which of the following is the most likely
diagnosis? (tick one)

a.[ |Bacterial conjunctivitis

b.| |Trachoma

c.| |Kaposi's sarcoma

d.[ ]Vernal conjunctivitis

e.[ ]Adenoviral conjunctivitis

Q3. Which of the following may be used in
treatment? (tick all that apply)

a.[ ]Topical prednisolone

b.[ |Topical antihistamines

c.| |Topical mast cell inhibitors
d.[ |Topical acyclovir

e.[ ]Topical neomycin
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““Save your eyes for thirty Rupees” - A case study

/_..

“ .
A farm labourer wears protective glasses during threshing. INDIA

& P

Asim Kumar Sil, DO, DNB, MSc
Netra Niramay Niketan, Vivekananda
Mission Ashram, Chaitanyapur,

» Purba Medinipur, West Bengal

Introduction

Various types of agricultural eye injuries are
common in India. The prevalence of ocular
injury in agricultural workers is unknown in
India but data from a few studies suggest
that this is quite common.* 2Injury from
sugarcane leaf is quite common in Northern
and Western India, grape vine injury is
common in central and south India.® Paddy
grain injury of cornea is very common in
coastal India where rice is grown as the main
crop. In recent times, the incidence of paddy
grain injury has gone up because
mechanical (paddle or power driven)
threshers have replaced the traditional
practice of manual separation of grains by
beating the plant against a raised wooden
platform.” This article depicts the experience
of a community-based intervention for
preventing corneal injury in agricultural
workers in a rural area of West Bengal.

Paddy grain and the eye

Agriculture in west Bengal is the means of
livelihood of about 65% population. Rice
occupied almost 53% of the total agricul-
tural crop of the state during 2007-2008.7
The age-old practice of separation of
paddy grains from the plant used to be by
hitting the tip of the plant against a platform
made of bamboo or wood. This process
takes longer time and involves more
manpower. Since the speed with which the
grain comes out during separation is less,

there is less chance of eye injury by the
paddy. Now the process has been replaced
by the use of mechanical threshers to do the
same work in much shorter time and save
resources.’

In most areas of West Bengal rice is
grown in 3 different seasons. They are called
Aus (autumn rice), Aman (winter rice) and
Boro (summer rice). The sowing time of
summer rice is November to February and
harvesting time is March to June. The
average yield of Boro is 50 — 60% higher
than other two varieties.” Plants grown in
different seasons are not of the same
length, varying from 100 to 190 cm.2 In the
Southern part of Bengal one high yielding
variety of rice is harvested during April-May.
This plant is short in length and has a greater
number of grains than the other ones. That
is why cases of corneal abrasion are much
more reported during April-May. One study
from South India has reported a higher
incidence of fungal keratitis occurring during
the months corresponding to the harvest
seasons, during which time infection from
vegetative corneal injury may be more likely.®

During harvesting almost the entire family
of a farmer is involved in the work.
Mechanical threshers are usually operated
by young men by feet and the tip of the plant
is placed over the spin. Another person,
usually a woman constantly sweeps the
ground to collect the grains at one place.
Her face is usually closer to the machine
and more prone to injury. Anybody, even a
child moving close to the thresher may get
injured.®

Farmers have a habit of covering the
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head and face with a piece of cloth to avoid
dust but leave the eyes open while
threshing. This practice keeps the eyes
unprotected. The commonest mode of injury
is abrasion of the cornea by rapidly moving
seed. The most unfortunate sequel of this
injury is development of fungal keratitis.
Paddy grain has fine hair like structures over
the outer coating, which is why the grains
gets firmly anchored to the conjunctiva.
Sometimes the grain lodges inside the
upper fornix and remains unnoticed, and in
rare cases, it may start growing inside the
eye.®Treatment of fungal keratitis is difficult
in rural locations, as the cases often report
late and are complicated by the use of
unknown eye drops or native medications.
Most dangerous is the application of topical
steroids which are sold over the counter in
village medical shops without prescription,
as steroids worsen fungal infections. Fungal
culture facility is usually not available in rural
situations and, antifungal medications if
available are therefore used empirically.
Application of too many drops often reduces
the efficacy of antibiotics. All these issues
contribute to unilateral corneal blindness
after paddy grain injury and often patients
are of active working age. Morbidity, loss of
time, work and ultimate of loss of vision
make paddy grain injury a public health
issue.

Prevention of paddy injury-
community intervention

The most obvious way of preventing this
corneal injury is protecting the eyes at the
time of threshing. Wearing plastic goggles



was considered to be a cheap and easy
option. Education materials were produced
to propagate the use of protective glass.
Posters were displayed in places that
farmers visit usually. Eye health talks were
organized in different occasions and
festivals. One short public education video
“Only 30 Rupees to save your Vision,” was
developed in local language to motivate
people to wear glasses (Plastic goggles in
India cost Rupees 30 or half a Dollar). This
video was shown in different places including
the local cable network. A compact disc of
this six minute film was distributed among
volunteers who used it locally. This video is
widely used during eye donation awareness
meetings also.
The most effective way of communication
was interactive meeting with the farmers.
Farmers’ Co-operatives were selected for the
meetings. Every large village in this part of
Bengal has one Co-operative where farmers
get agricultural assistance and the evening is
the suitable time to get them there.
Interactive meetings started with the thought
provoking video and was followed by discus-
sions. It was found that many farmers do
the threshing in the evening using electric
lights. Sometimes it is overtime work, or to
avoid daytime heat. Initially dark glasses
(used after cataract surgery) were promoted
to avoid corneal abrasion. But these were
unsuitable for evening use, so the dark
glasses were replaced with plain ones
without increasing the cost. This white
goggle had more acceptances, especially
among women. The price could be kept

under INR 30. The message that any kind of
spectacle is good to protect the eyes was
conveyed through this intensive approach.

Measuring the impact

Sutahata and Mahishadal Blocks of East
Medinipur district in West Bengal were
selected for intensive campaigning few
weeks before the harvesting time. These
blocks were selected because of the
proximity to the hospital. This is also the
closest eye care facility for the villagers. The
population of these blocks was approxi-
mately 356,000.

We looked at the hospital data of all
cases of corneal ulcers from these two
locations as well as from Purba and
Paschim Medinipur Districts served by our
hospital. A decreasing trend is observed over
time in those two selected blocks.

Discussion

This awareness campaign could have
made some impact in preventing corneal
injury and reduction of corneal ulcer. There
could be various reasons for reduction in
number of walk in patients with corneal
ulcers in the clinic. Awareness campaign is
possibly one contributing factor.

There are always barriers in the usage of
safety eyewear amongst workers. In one
study from central India about three-fourths
of the workers reported using it all or most of
the time during work.* Despite knowing that
protective eyewear devices offer safety from
work-related injuries, workers do not tend to
use them for multiple reasons. These include

some blurring of vision, discomfort, fogging,
unusual appearance, people making fun of
them, slipping of the goggles due to sweat
and slowing work pace.

Prevention of ocular injuries in agriculture
workers will reduce the incidence of
microbial keratitis amongst them. Srinivasan
et al demonstrated that treating corneal
abrasions with antibiotic ointment by health
workers at the village level significantly
reduced the incidence of bacterial and
fungal corneal ulcers,but primary prevention
of injury is always the best.2 It is all about
developing the attitude of adopting safety
measures. Constant effort of educating the
community will result in consciousness
about eye safety and develop peer pressure
to wear protective goggles. Providing
protective goggles at an affordable cost
should complement this effort. Also, the
manufactures of the threshers have a
responsibility in ensuring safety of the
agricultural workers by modifying the design.

Awareness will always remain as the main
strategy for prevention of eye injury. The
current approach is interactive and partici-
patory. The experience with a small defined
population encourages us to scale up the
campaigh involving all stakeholders and
making the goggles available locally.
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Table 1. Number of cases of corneal ulcers in areas where the community intervention was applied

Year Sutahata Block
2009 48
2010 58
2011 69
2012 92
2013 126
2014 89
2015 46
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NEWS AND RESOURCES

VISION 2020 - INDIA annual conference: Inclusive Eye Care
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rHE RIGHT TO SIGHT-INDIA

Inclusive Eye Care Services
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(c) MGM Eye Institute

Y

From left to right: Dr R D Ravindran, Dr Taraprasad Das, Dr Mishra, Dr Deepshikha Agrawal, Shri Faggan Singh Kulaste, Shri
Gauri Shanker Agrawal, Dr Promila Gupta, Dr Sara Varughese and Mr. Phanindra Babu Nukella

With the theme, “Inclusive Eye Care
Services,” VISION 2020: The Right to
Sight organised India’s two-day annual
conference on community ophthalmology.
The national conference was held in
Raipur, Chhattisgarh (in Central India)
from 3-4 June 2017 and was hosted by
MGM Eye Institute. The conference was
inaugurated by the Union Minister for
State for Health and Family Welfare,
Government of India, Shri Faggan Singh
Kulaste. Shri Gauri Shanker Agrawal,
Speaker of the Legislative Assembly of
Chhattisgarh and Dr Promila Gupta,
Deputy Director General, National
Programme for Control of Blindness,
Government of India were the guests of
honour for the occasion.

The conference was attended by
nearly 550 delegates from across the
country, including people from different
sectors - non-governmental, ophthalmol-
ogists, optometrists, planners, and other
service providers who commit to the goal
of preventing blindness. Delegates
included Dr Promila Gupta, Deputy
Director General, National Programme for
the Control of Blindness, Government of
India; Dr Patanjali D Nayar, WHO,
South-East Asia Regional Office and from
India’s premier institutes: Dr Rajendra
Prasad Centre for Community
Ophthalmology, Aravind Eye Care System,

LV Prasad Eye Institute, Shankar
Nethralaya, SEVA Foundation, Dr Shroff’s
Charity Eye Hospital, Sadguru Netra
Chikitsalaya, Sankara Eye Foundation and
more.

The event provided a common platform
to share knowledge and learning from a
community eye health perspective, which
is generally not available in the more
commonly held Continuing Medical
Education programmes. In nearly 20
sessions, 90 research papers were
presented under four main tracks:
Organisational Development, Eye Care
Delivery to the Unreached, Improving
Patient Outcomes in Cataract Surgery and
Skill Enhancement for Optometrists and
Ophthalmic Assistants. The fourth track
included both theory and practical
training.

The sessions were a balanced blend of
courses, panel discussions and presenta-
tions. Some of the courses offered
delegates an understanding of the
concept, scope and services of vision
centres, while another offered ways to
overcome challenges in outreach
programme management. The Course on
refractive error in school children debated
where we are today and the way forward.

Highlights

The track on Organisational Development

discussed topics relevant to holistic devel-
opment of an organisation. A Programme
head for Corporate Social Responsibility
spoke on CSR and on how organisations
can partner with the corporate sector, an
issue in the limelight in India. Senior
Faculty from a law university discussed
different aspects of medico-legal issues.
An expert in Finance shared changes in
law and finance bills that were applicable
to NGOs. The topic on media crisis
management discussed the dos and
don’ts of media management.

An intensive two-hour discussion on
advocacy strategies to eliminate cataract
blindness in India saw inputs ranging from
improving quality, using appropriate
technology, strengthening infrastructure,
involving NGOs, building HMIS and more,
including a nascent road map to elimi-
nating cataract blindness in India.
Maintaining quality of care as a vital
aspect in all departments in a hospital
was also discussed exhaustively. The
clinical track at the conference, Improving
Patient Outcomes in cataract surgery,
discussed improving access to quality
cataract care, quality in cataract surgery
and infection control. A subsequent
round-robin session demonstrated steps
in improving safety and quality of surgical
outcomes with practical examples.

VISION 2020 The Right to Sight — INDIA is a national forum of concerned stakeholders: government, INGOs, NGOs, Corporates
working together for improving eye care in India through advocacy, sharing of knowledge and best practices.
http://vision2020india.org/annualconference/
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Useful resources

RAAB is a free software package for data
entry and analysis of rapid assessment of
avoidable blindness surveys. The package
contains Windows software, supporting
documentation and training materials.
Currently there are two versions of the
RAAB package: RAAB5 and RAABG.
Please read the text below before
downloading to ensure you install the
version that is best suited to your needs.

Features in RAABS include: Summary
reports on key outputs, optional Diabetic
Retinopathy module plus supporting
materials, Spanish language version,

IMPORTANT - to ensure you are
informed when new issues are published,
please send your email address to Shivani

Mathur Gaiha at editor@cehjsouthasia.

org

The International Edition will continue
to be available online at www.cehjournal.
org but paper copies will no longer be
distributed to readers in these countries.

If your educational or training institution
requires paper copies, please call

improved survey and IOV forms and
support for Windows Vista, 7 and 8.
RAABS5 also includes tables on functional
low vision: people aged 50+ with best
corrected VA<6/18 to PL+ in the better
eye, which cannot be treated anymore.
RAABG has an additional level of visual
acuity of VA<6/12. For this, all coding,
manuals, survey forms and slide sets
have been updated. RAABG has all the
functions of RAAB5, plus VA < 6/12. This
means that RAAB 6 has no backward
compatibility: you cannot run any data
files generated in previous versions of

+91 40 4900 6000, write to Sridivya
Mukpalkar at the Indian Institute of Public
Health, Plot # 1, Rd Number 44, Kavuri
Hills, Madhapur, Hyderabad, Telangana
500033, or email
editor@cehjsouthasia.org

Subscriptions

Contact Community Eye Health
Journal South Asia
editor@cehjsouthasia.org

School eye health - Online photo competition

RAAB in RAABG software. Therefore,
RAABS software is still required to provide
that backward compatibility.

Authors: Hans Limburg,
hlimburg@quicknet.nl, and Walter
Meester. Diabetic Retinopathy module,
Sarah Polack

Publisher: International Centre for Eye
Health, London School of Hygiene &
Tropical Medicine

Published: RAAB6 and RAABS5 updated
September 2015.

Subscribe to our mailing list
web@cehjournal.org or visit
editor@cehjsouthasia.org

Visit us online: www.cehjournal.org
www.facebook.comCEHJournal/
https://twitter.com/CEHJournal

Get featured in our next issue by sending us a high resolution original photograph (at least 300 dpi) on the theme of
school eye health. Send us your entries along with a caption of maximum 20 words by 9th June 2017. This competition
is for professional and amateur photographers to highlight eye health successes and document unmet need among
children. The top three entries will be selected and photographer names will be published.

The format for sending us your entries is:

*Name
*Organisation

* City, Country where the photo was taken

*Caption (max 20 words)
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Next issue

|

The theme of the next issue of the
Community Eye Health Journal is
on the theme: School eye
health



