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Normal tear film

» Volume: 7-10 pl, avoid blinking 20-30 pl
» Thickness : 7microns

» Production : 1.2 pl/min (0.5-2.2)

» Turn over: 16%

» Tear evaporation (0.14 yl/min in 30% humidity)
» pH :6.5-7.6 b
==}"Surface tension : 40.7 dyne/cm
- » Refractive-index_. 1.336
O - 300-310 mOsm/|

Healthy tears

» A complex mixture of
proteins, mucin, and
electrolytes
» Antimicrobial proteins:

Lysozyme, lactoferrin
» Growth factors &
suppressors of inflammation:
EGF, IL-1RA
=% Soluble mucin 5AC secreted
by goblet cells for viscosity
~ » Electrolytes fo ——
- ari
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Chemical properties of normal tear film

» 1- general tear composition

Water ______198.2_g/100ml

Solids(total) 1.8 g/100ml
Ash 1.05 g/100ml
» 2- electrolytes K
[Sodium ] 120-170 mmol
- Potassium 26-42 mmol/|
Calcium 0.3-2.0 mmol/l
-~ Magnesium 0.5-1.1 mmal/l
Chloride 120-135 mmol/l
=== Bicarbonate 26 mmol/l

» 3-Anitproteinasis

al-Anti trypsin 0.1-3.0 mg%

al-anti Chymotrypsin 1.4 mg%
Inter a trypsin inhibitor 0.5 mg%

a2 Macroglobulin 3-6 mg%
» 4-Nitrogenous substances 8
S Totalprotein | 0.668-0.800 g/fooml |
Albumin 0.392 g/100ml
Globulin 0.2758 g/100ml
Uric acid 0.005 g/100ml
. Urea 0.04 mg/100ml
=== Total nitrogen 158 mg/100mI

. Nonprotein nitrogen 51 mg/100m!| e

» 5-glucose : 2.5 mg/100ml
» 6- sterols . Cholestrol & cholestrol esters 8-32
mg/1ooml
» 7-Miscellaneous
Citricacid __________[0.6mgi100m
Ascorbic acid 0.14 mg/100m| B
. LYysSOZyme 1-2 mg/ml
Amino acid 7.58 mg/100ml
Lactate 1-5mmol/l
~ Prostaglandin 75 pg PF/ml
Catecholamine 0.5-1.5 pg/ml
———
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Lipid layer

» Lipid layer is secreted by the meibomian glands «
gland of Zeiss.

Their function is:
v To reduce the evaporation of the aqueous layer.

v To increase the surface tention& asist in vertical
stability of the tear film

«-Jo lubricate the eyelids.

s

-

= = —————

o) calda g 5 Sal 4y

ScreenHunter_13 Dec. 31 22.43.png 12/31 22:43 MOGHADDAM-PC Moghaddam ScreenHunter

Aqueous layer

» The middle layer is secreted by lacrimal gland & has
following functions:

v To supply atmospheric oxyger:to the avascular
corneal epithelium

v Anti =bacterail function

v To reduce the irregularities of anterior corneal
_.....surface

v To clean away the debris.

S

—
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Mucin layer b

» The inner layer is secreted by the conjunctiva goblet
cells,crypts of Henle & glands of Manz.

» It converts the corneal
epithelium from hydrophobic
to hydrophilic state. o o

Aqueous layer —7;m
containing in dissolved
form incrganic salts,
glucosa, urea and
surlace active

_ Superficial bpid layer
O 1pem

consisting mainly of waxy

———
biopalymers, proteins
and glycoproteins

w i fam
— -Microvilli
—
—————

Muctis layer — 0.02-0.05um
& hydrated layer of
mucoproteins rich in
sialomucin

[ s

Dry eye is a disorder of the tear film due to tear deciency or
excessive evaporation, which causes damage to the interpalpebral
ocular surface and is associated with symptoms of ocular
discomfort
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» Dry eye to afflict more than 7 million Americans
over the age of 40.

+ Risk factors:
» — Older age
» — Female sex

“ — Postmenopausal status
» — Previous-LASIK
I
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Most susceptible group to dry eye

» Post menopausal women
» Patient of 50 yrs plus group

» Patient on diuretics , beta blockers , psychotroplcs & oral
acne medication

» Rheumatoid arthritis patient
People exposed to heat and dust
Patient with blepharitis (MGD)

» Environmental Stresses
U Contact Lens Wear

v W

» Wind
» Air Pollution .
*Healing/Air Cond.
—- - Lack of Sleep
- Use of Computerferminals
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» The most common cause of severe dry eye is aging.
Aging is directly associated with a reduction in lipid
production, resulting in evaporative dry eye.

» Over time your body produces less oil- 50% less at
age 65 than at age 18.

» The incidence of severe dry eyes over the age of 65
_is around 75%.
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* Sjogren's syndrome is an inflammatory disease that can affect many
different parts of the body, but most oftenaffects the tear and saliva
glands. Patients with this condition may notice irritation, a gritty feeling,
or painful burning in the eyes.

* Dry mouth (or difficulty eating dry foods) and swelling of theglands
around the face and neck are also common.

* Some patients experience dryness in the asalpassages, throat, vagina
and skin. Swallowing difficulty and symptoms of acid reflux are also
common
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The parotid gland is at the edge of the jaw and can become swollen
and inflamed in some people with Sjogren's Syndrome.
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Evaporative dry eye
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Common symptoms

- — ocular discomfort

- — irritation such as scratchiness, grittiness, foreign
body sensation, burning, blurring, and itching

= Correlations between symptoms, clinical signs,
and diagnostic test results are variable

ScreenHunter_38 Dec. 31 22.54.png 12/31 22:54 MOGHADDAM-PC Meghaddam ScreenHunter

symptoms

Unstable tear film 73%
Foreign body 22%
Burning 18%
Episodic tearing 8%
Fluctuating vision 8%
Dryness 6%
Pain 6%
Photophobia 5%

_— Inflammatory 23%
Itching 8%

i _ Mucous discharge 6%

== Redness . 5%
Crusting 2%

— Eyelid stuck 2%

: hk g 4% P
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Dry eye diagnostic tests

Type of evaluation

gland biopsy, minor salivary
gland biopsy

Tear secretion Schirmer |,John’s test, cotton
thred test, Dye clearance test,
Fluorophotometerty
Tear stability Invasive BUT- NoninvasiveBUT
Tear film integrity Rose bengal staining
Epithelial integrity
Physical feature Osmolality , PH, Ferning
—_— evaporation rate
Chemistry Electrolytes, Protein(lysozyme,
lactoferin)
|
Histology Imperssion cytology, lacrimal
————
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Schirmer test

[

BB

» The Schirmer strip is placed over the lateral third
of the lower lid
» If using an anesthetic , adequate time should be

given after the drop to minimize reflex t%aring
from the burning sensation due to drop.
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Schirmer test

» The most commonly used technique for assessment
of tear secretion described in 1903 (aqueous

production)
N

» In patients with dry eye there is not a strong
—correlation between the level of aqueous tear
~ production and the severity of dry eye

— e

# = i E . o

.
R —
.
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Schirmer test

» <5mm wetting in 5 min is sign of clinical dry eye
» 5-10mm wetting suggests borderline dry eye
» >10mm wetting represents normal secretion

‘!
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» Schirmer | (without anesthesia ) : basic and reflex
secretion

» Schirmer Il (with anesthesia ): basic sgcretion
» A cut of 10 mm to indicate aqueous tear deficiency

===-8chirmer | test in 5 mm of wetting after 5 min
— very specificity (90%)

e

— /e nsitive for diagnosis dry eye
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