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- - :ye is one of ihe most frequently
- ::-'te-ed ocLlar morbidries. a growng
:,: : health problem and one of the most

: - -cn conditions seen by eye care
: _: :: ::oners.

- :e-national Dry Eye Workshop (DEWS l

.'-3d dry eye as a "multi-factorlal dlsease
-: rears and ocular sudace that results in

-::oms of discomfort, visual disturbance,
: :=ar film instabilitywith potentialdamage
--: ocular surface". lt is accompanied by

-:'.:sed osmolarity of the tear film and
' = . -'natlon ofthe ocular sudace."'

--: -sk factors for the dry eyes are: Older
r.: :emale gender, Postmenopausal
-=:':_:en therapy, Low dietary intake of
: -::j'3 fatty acids, Systemic diseases as
::- -san's disease, sjogren syndrome etc,

: :?rions like antihlstamines, anti-
: : - . : "a drugs. connective tissLe disease.
,-: . :nd refractive excimer laser su rgery.

--: : r s of management are:
. ' :.,. ng or alleviating signs and

Symptoms include irritation, tearing,
burning, stinging, dry or foreign body
sensation, mild itching, photophobia, blurry
vlsion, coniact lens intolerance, redness,
mucous discharge, increased frequency of
blinking, diurnal f uctuation. symptoms
worsen later in the day.

Exacerbating conditions:
Wind, air traveL, decreased humidity,
prolonged visual efforts associated with
decreased blink rate such as reading.

Examination:
. Visual acuity measurernent
. External examination: Skin, adnexa,

eyelid, proptosis, cranial nerve
dysfunction.

. Slit-lamp biomicroscopy: Tear fi m,
eyelashes, eyelids, puncta, conjunctiva
and cornea.

Diagnostic tests:
1) Schirrner's test: This s sz'.s: 3-r .,, ih

Schrrmer's str p ','!.ai-a----:- :3ce.
5mrn x 35r.nr,.'..csE e-: -<:€_::: aclust
on the lc Si-: s :;:?: :e:rea- .ner.
23,aa-a:-'a":'a:':

- ::: _ _: _:-:- :-n :;-:.:_: ^__-^c va
.., _- : ,1:: i'a' ::-+-.'::' :ate. ano
a-<.,.:_::-_-:-:::: _. 'en : -es and ihen
-<:::: -. _:

. 'aa,a

:':TS ofdry eye.

: -':1ing and improving visual

:g or preventing structu ral
:.4' a _aa.

: '&;- os is

-- - :: a.-at hlstory and medical history

:'Ochthalmology
r- '.reC cal College. Agra



Types of
Schirmer

l\,4easu res Method lnferences (based on wetting)

Reflex and

bas c

secretion

Str p p aced for 5 minutes The

Patient is asked to keep the

eye open, look stra ght and

s ightly up, b inklng is permiss ble.

<3mm= V Severe 3'smm= Severe
5-9mm= N,lod 10mnr= Mid
>1omm- Norn a

2 Rellex
secretion

f above test revea s <10mm,

psilatera nasal mucosa is rrtated
with a sma I cotion swab

no ,,!ett .r 0. < i mm Slog.en s syndrome
>1m-' c -'" Slgrens syndrome

3 Basal

secreiion

Conjunctva sac s anaesthet sec <a--- l
:ru !oca
\orn"a

I

3) Tear menlscus height: He gi-ri< 0 3 .r.r s

the sit arnp under a cobat biue iter
fol owing nstl lai on offluoresce n.

4) Lac.imal oland function test: Lactoferrin is

the most abundant tear protein that is

secreteo by t1e lac.imal glano. Tear
lactoferrin concentratlons have been
reported to decrease in lacrimal gland
dysfunction.

5) Othertests :

i) Siit lamp fluorophotometry:
ii) N,4eibometry: it is for noting the mucus

gland dysfunction. Direct and lndirect

O:- a. o'cieci on ndex: t s TBUT time ln
seconcs c !,oed by inter-bllnk interval in
seconds. OP <i = Patient at risk & OPI>1
=Pat ent not at risk

iv) Tear Osmolarity: lt s measured by taking
0.24 'l|';c'o litres of tears ard 'neasLr Tg
the freezing point of dispersion. Normal =
302rnOs/litre & in Dry eye = >350mOs/litre

v) Closed chamber infrared thermometry:
The temperature is recorded with eye
closed and then after opening the eye after
five seconds at fixed point & fixed distance
frorn the eye. The temperature increased
by 0.1'C after opening the eye is normal.
No rcrease r tenoeratu'e afuer opel ng
the eyes seen in dry eye

Stain Filter

F uorescein
Stain 2%

Cobalt blue Time taken between ihe ast b lnk and appearance ofa
black n the tear fi rf s the break up time in seconds.
Norma = >10 seconds
Gd-1 = 10 seconds. Gd-2 = 5-10 seconds
Gd-3 = 3-5 seconds. Gd-4 = < 3 seconds

v) Closed Chamber humidity of the eye:
The humidity is measured with eye closed
and then 5 seconds after opening of the
eye. The difference in humidity in<'lRH%

is normal and in dry eye it is >1RH%
(1RH% to 4RH %). lt s most reliable test,
non-invasive, quick test for early
diagnosis of dry eyes even when other
tests declare normal values

fr



::,erity Descr ption

. Education

. Envircnmentalid etary modifications

' Elim nat0n of offend ng systemic med cations

' Artilic altear subsltutes gelsiointments

' Eye lid therapy

lflevel t heatn'rents are lnadequate, add

' Anii-inflammalories

cyclospo neA

top cal corticosleroids

tetmcyclines (f0r meibomltis, losacea)

. pLrncta plugs

'secrelag0gues
' rnoisture charnber spectac 

"os

f eve 2 treatrnents ate inadequate, add

' Serum
. contact Lenses

. pemanentpuncta occluslon

- | lllevelS treatments ar€ nadequate, add

. systernic ant- nflammalory aqents

' cyclospor ne A

I ' Prednisolone

' ltrethotrexale

' infix rn;b

' s!rgery (ld s!rgery, tarsorrhaphy rn uc! s

"rembrane salivary g and, amnioic membmne

:'ansplantalon)
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Dry Eye Disease Treatment Guidelines
Based on Disease Severity from the

lnternational Dry Eye Workshop (DEWS)'

' E€havioural and environmental
.:=i99 ies
: . :-:: should be educated about
:-::;-,=:cn of exlstinq tears by reducing
. :::'a'.... such as learning to take breaks
.- : -.a:ing. lowering the comPUter

2. Eyelid hygiene
Washing the eyelid margin w th a gentle soap
decreases bacterial colonization. Bacterial
colonization is believed to inhibit conjunctival
goblet cell proliferation and may also
increase ihe breakdown of meibomian lipid.o

Reducing colonization, therefore, may
improve both the mucous and lipid layers of
the tearfllm.

3. Tearsubstitutes
Cellulose ethers: Hypromel ose,
hydroxyethylcellulose, methylceLlulose,
carboxymethylcellulose (0.5%) - Viscoelastic
Polysaccharides:(Just tears, Refresh
Liquigel, CCS, SCN,4).

. lncrease viscosity oftears.
' Good retention time on ocula'surface.
. Only of benefit in aqueous tear deficiency.

Refrcsh
l",ttutgol

Carbomers: polyacr'' c a::
polymers:(Viscotears

. -: .^a humldif ication of i':
. -i : :-ed:r1q bl rr l-ec-+-:. -_

--. :r decrease lid aperture. use of

-:- ,: : asses wlth side pieces n outCoo'

. High viscos :, .'. ^:- :
thin ."--l : -. -_:

n_a! -: _-:- -._:::
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PVA
Tearc

'Low v scostiy but opiimai wettrng
character stics ai a concentration of 1 .4%.

. Benefclal in lipid. aqueous and mucin
layer deflciencies.

. Water soluble, does not cause visual
blu rring.

. Has short retention time.

Sodium hyaluronate l\,4ucopolysaccharides:
(Lubristil)

. Viscous formulation

. Good retentiontimeon ocularsurface

. Beneficial in corneal wound healing

Povidone (Polyvinyl pyrrotidone) - Synthetjc
polymer: (D- Eye)

. Co-formulated with electrolytes.

. Beneflcial in mucin layerdeficiency

Can be co-formulated with anoiher
lubricantsuch as hypromellose.
Useful in severe dry eye for compljcatjons
resultrng from dense mucus.
Not commercially available.

E ectrolyte composition. products that mimic
ihe electrolyte composition of natural tears_
po:a5sr-n a^o b ca.bonate appear to be the
m!st mpodant.-

Preservatives Preservatives are added to
ad flc al tears to reduce the risk of bacterial
contaminatlon in multidose containers. and
to prolong shelflfe.

There are 2 main types of preservatjves;
deiergent and oxidatjve.5

Detergert preservatives act by altering
bacterial celt .nembrane pe.mea bitityl
Detergelts l^ave toxic effects on the ocular
surface epithelium and, wjth frequent use,
can cause epiihelial irritation and damage.

Patients with a compromised tear film are at
higher risk. E.g. Benzalkonium chloride." ,

Oxrda tive preservatives penetrate the
bacterial cell membrane and acr byjnterferjng with intracellular processes. They
are sometimes referred to as ,,vanishing1
p.eservaiives because they diss,pate o,-n
contaci wiih the eye and. lherefore, a.e less
likely than detergents to cause ocular
damage." However. they may not always
dissipaie completely in DED patienis
because o[ decreased tear volume..e.g.
Stabilized oxychloro complex.

4. Anti.inflammatory therapy
Due to a newer underslandinq of the
pathogenesis of dry eyes. use of anti_
inflammatory medications is a paradigm shjt
rn the treatment of dry eye.

. Cyciospoflne r0.O5oo) (Restasis,
Cyclomunel Well known immuno_
modulator.
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FDAryrorrcd to increase tear production
iln @ient ilfiGe tear production may be
railr@d by inflammation of the eye
associated with kerato conjunctivitis
gcczt

llt nedrces inflammation by preventing T
ceils fnom releasing cytoklnes.
Cru,rctss@rine therapy appears to address
all ffn"ee tear film components (aqueous,
Cl amd rnurcin). Unit dose vials (0.4 ml).

dosing=1 droP2xdailY'

Topical corticosteroids are approved by
the FDAand prescribed for corticosteroid-
responsive inflammatory conditions of the
conjunctiva, cornea and anterior
globe-including DED,o Prednisolone is
almost as potent and penetrates ocular
tissues well. Other steroids, like
loteprednol etabonate and fluoro-
metholone, are less potent and have
better safety profiles.

Tetracycline: Oral doxycycline can be
used in all patients with dry eyes who have
significant cbmponent of meibomian
gland disease.

Essential Fatty Acids: necessary for
complete health. 18 carbon omega-6 and
omega-3 fatty acids.

le
F
ift

Preservatives Advantages Disadvantages

1) Benzalkonium
chloride

. Chemically stable.

. Effective and fast acting against
many micro-organisms.

. Does not degrade easily even
at high temperature.

. Can accumulate in ocular tissues
causing cell death with frequent
dosing.

. So frequency of use must not
exceed 4-6 times daily.

2) Sorbate . Useful for sensitive eyes and
contact lens wearers due to
i nfreq uent adverse reactions

a

a

Limited antimicrobial activity
May cause punctate keratitis

3)Chlorobutanol . Antimicrobial action . Causes irritation in more than
50% users

4)Sodium perborate . Low levels have good anti-
microbial activity.

. Changes to oxygen and water
on contact with tear film.

. Causes cell death within minutes
even at low concentration

5 r, Polyquaternium-1 . Has lesser effect on corneal
epithelium than BKC.

. Causes superficial epithelial
damage

5t Stabilised
orychlorocomplex

. Oxidative preservative that is
converted in to natural tear
components in the eye.

. Antimicrobial activity.

. Safe and welltolerated.

. Least cytotoxic effects



5. Punctalplugs
Absorbable (collagen / various polymers)
last for variable periods oftime (3 days to 6
months).

tr
Surg ca occlusron of puncium can be done
using e ectro-cautery or laser.

6.

7.

6.

9.

Tear stimu lation Secretagogues:
They are cholinergic agonists that
si.i'r! aie endogenous tear production by
i.e acr.nal g ands and/or ocular surface
e!:ner a Le.g. ora p ocarpine).'
Dqlaioso lone of the P2Y2 receptor
ago. sisr. rebam pide. gefarnate, ecabet
sodium (mucous secret on stimulants),
and15(S)-HETE (NIUC 1 stimulant).

Moisture spectaclesigoggles:
lncrease humidity around eye.

Autologous serum;
Serum and plasma contain many anti-
inflammatory factors which include
inhibitors of inflammatory cytokines and
inhibitors of l\,41\,4Ps and mediators of the
ocular surface inflammatory cascade of
dry eye.'

Silicone hydrogel lenses:
have high oxygen permeability and
relatively low water content, may be used
in severe dry eye or when oiher therapy
has failed. Highly oxygen permeable
materials elable overnight wea'i1
appropriate circumstances.'

The Boston scleral lens is indicated for
management of severe dry eyes due to
Sjdgren's syndrome & autoimm u ne
diseases. Boston Scleral provides an
oxygen permeable optical shel thai fits
under the lids and over the front surface of
the eye. lt fits on the sclera and mmerses
the eye in a pool of artif cial tears. The f uid
reservoirofthe device nrasks the distorted
surface of t5e correa to iTprove visiol
and provides a protective cushion that
reduces paln and photosensitivity caused
by inflamed and rritated corneas.

. Non absorbable (silicone or hydrophilic)

. Thermoplastic (thermo sensitive,
hydrophobic acrylic polymer)

. HydrogelPlugs

Punctal plugs are indicated in patients who
are symptomatic of dry eyes, have a
Sch rmer test (with anaesthesia) result less
ihan 5rnm at 5 minutes.
Contra ndications to the use of punctal plugs
1c ude a lergy to the materials used in the
: -gs io be rnplanted, punctalectropion, and
:-: er st ng nasolacrimal d uct obstruction

---:::-a :utar pluqs-more inVaSlVe.
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-''rere is a small risk of corneal
.ascularisation and possible corneal
rfection associated with the use ofcontact
enses by dry eye patients.

Scleral Lens

'l. Surgery - Tarsorrhaphy::r' sevele or refractory DED. N,4ethods

: !de:

. S'rort-term tarsorrhaphy- tape, adhesive

I !e (lasts a few days), or botulinum toxin
asts an average of 16 daYS).'g

. e,'nporary iarsorrhaphy (4-6 weeks).r
' ::-Tanent tarsorrhaphy. Tl'e lid ma'gins

.-e excised and sutured so that they heal
': rether. The procedure can be reversed.'g

: -.1 iotic membrane transplantation is
: :?:ed in persistent epithelial defecis
:,..onsive to medical treatment.

:.i , a ry Gland Auto transPlantation
:..::ble of replacing deficieni mucin and
.:-:ous tear film phase. This procedure

':s collaboration between an
: -nologistand a maxlllofacial su rgeon.

:."otid ducltransplantalion
: - : - r be considered in dry eyes especially
: : -.:: 3-Y Slevens-Johnson sYndrome.

--: ::', detectlon and timely manace-e':
'- -: -.r.drorne is irnpodant. as I-e. ::-

+ * *- -ia-*.-*+--.rq*-*--cq*-*- *-* *
Il tutt Lttt t'ut' lr/irt As r, r; ,l - , ' .; . ,

help prevent long-term sequelae and sight-
ihreatening complications.
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lntroducing automated lens p[acement
with the new INTREPID' ALrtoSert " l0L lnjector.

Achievesrnooth,nreamUned i0tdetiveryforatt5tafdari ii.isionszes thatsthe
poweroJthe new NTREPID'Autosed OL nje.tor OptimDe proceduratcontrotwith
surqeon-setectable parameteE thatoff greaier ve 6atiLity wh te helpinq io mln nrize
wound d eupt on and traunral'

To tean lowrhrs new lrnoEt on forthe lNtlN T'Visloi Synem Gn hetp inprove
yo!rsurg.atout.omes, ! s t nliirivrio ionr.
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