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As we know that in an emmetropic eye, parallel rays of light coming from infi
nity are brought to focus on the retina, with accommodation being at rest.
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However, our eyes have been provided with a unique mechanism by which
we can even focus the diverging rays coming from a near object on the retina
in a bid to see clearly. This mechanism is called accommodation. In this
increase in the power of crystalline lens occurs due to increase in curvature of
its surfaces.
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Mechanism of accommodation
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e accommodation is achieved by a change in the shape of lens as below:
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1(When the eye is at rest (unaccommodated), the ciliary ring is large and keeps

the zonules tense. Because of zonular tension the lens is kept compressed
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2(Contraction of the ciliary muscle causes the ciliary ring to shorten and thus
releases zonular tension on the lens capsule. This allows the elastic capsule to
act unrestrained to deform the lens substance. Title lens then alters its shape to
become more convex or conoidal (to be more precise). The lens assumes
conoidal shape due to configuration of the anterior lens capsule which is
thinner at the centre and thicker at the periphery.
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The nearest point at which small objects can be seen clearly is called near
point or punctum proximum and the distant (farthest) point is called far point
or punctum remotum. Far point and near point of the eye. These vary with the
static refraction of the eye:
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* In an emmetropic eye far point is infinity and near point varies with age.
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* In hypermetropic eye far p01nt is virtual and lies behjnd the eye.
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« In myopic eye, it is real and lies in front of the eye.
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Range and amplitude of accommodation

Range of accommodation. The distance berween the near point and the far
point is called the range of accommodation. A1 B sl iy o il Al i oLl g . S g
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Amplitude of a ccommodation. Th e difference between the dioptric power
needed to focus at near point (P) and far point (R) is called amplitude of
accommodation (A). Thus A= P- R.
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Amplitude of accommodation and thus the near point of vision (punctum

proximum) vary with age.

ANOMALIES OF ACCOMMODATION NPTISRRY
Anomalies of accommodation are not uncommon. These include: iy il A Sl
* Presbyopia, hgmatll Bl sny
* Insufficiency of accommodation, sloene
e Paralysis of accommodation, and e
« Spasm of accommodation. e
FEVERE TR
PRESBYOPIA
Mww::Pathophysiology and causes hanly Bzl 51l
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Presbyopia (eye sight of old age) is not an error of refraction but a condition

of physiological insufficiency of accommodation leading to a progressive fall
in near vision.

Pathophysiology To understand the pathophysiology of presbyopia a working
knowledge about accommodation (as described above) is mandatory. As we
know, in an emmetropic eye far point is infinity (00) and near point varies
with age (being about 7 cm at the age of 10 years, 25 cm at the age of 40 years
and 33 cm at the age of 45 years). Therefore, at the age of 10 years, amplitude
of accommodation (A) =100/7 (dioptric power needed to see clearly at near

point)-1/ oo (dioptric power needed to see clearly at far point) i.e. A (at age
10) = 14 dioptres;

Similarly A (at age 40) = 100/25 -1/00 = 4 dioptres.

Since, we usually keep the book at about 25 cm, so we can read comfortably
up to the age of 40 years. After the age of 40 years, near point of
accommodation recedes beyond the normal reading or workiing range. This
condition of failing near vision due to age-related decrease in the amplitude of
accommodation or increase in punctum proximum is called presbyopia.
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Decrease in the accommodative power of crystalline lens with increasing age,
leading to presbyopia, occurs due to:
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1. Age-related changes in the lens which include:

* Decrease in the elasticity of lens capsule, and sl U By 2116
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* Progressive increase in size and hardness (sclerosis) of lens substance
which is less easily moulded.
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2. Age-related decline in the ciliary muscle power may also contribute in

causation of presbyopia.

Causes of premature presbyopia are: it S ot il e

 Uncorrected hypermetropia. il it il
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* Premature sclerosis of the crystalline lens.
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» General debility causing presenile weakness or ciliary muscle.
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¢ Chronic simple glaucoma.
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@ Difficulty in near vision. Patients usually complaint of difficulty in reading
small prints (to start with in the evening and in dim light and later even in
good light). Another important complaint of the patient is difficulty in

threading a needle, etc. o
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@Asthenopic symptoms due to fatigue of the ciliary muscle are also
complained after reading or doing any near work.
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@Intermittent diplopia, occurring due to disturbed relationship between

accommodation a nd convergence, may be experienced by few patients.

Treatment ol
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I. Optical treatment. The treatment of presbyopia is the prescription of

appropriate convex glasses for near work.
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Rough guide for providing presbyopic glasses in an emmetrope can be made

from the age of the patient. e 125 11 e ol 45
*45 years: +1to +1.250 s 175 5l 1.5 5o Lle 508
*50 years: + 1.5to 1. 750 2 2.25 1] 2 e 1le 558
55 years: +2 to+2.25D 30+ Il 2.5+ 12 60

* 60 years: +2.5 to + 30
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Exact presbyopic addition required, should however, be estimated
individually in each eye in order to determin how much is necessary to
provide a comfortable range.

Basic principles for presbyopic COrrection are: o sassall sl s g fled | ol
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(e’ Always find out refractive error for distance and first correct it.
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(¢ ’Find out the presbyopic correction needed in each eye separately and add it

to the distant correction.
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(e near point should be fixed by taking due consideration for profession of the

patient
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(¢'The weakest convex lens with which an individual can see clearly a t the
near point should be prescribed, since overcorrection will also result in

asthenopic symptoms.

Presbyopic spectacles may be unifocal, bifocal or varifocal( progressive)
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2. Surgical treatment of presbyopia is also being considered .

INSUFFICIENCY OF ACCOMMODATION A i
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The term insufficiency of accommodation is used when the accommodative

power is significantly less than the normal physiological limits for the

patient's age. Therefore, it should not be confused with presbyopia in which

the physiological insufficiency of accommodation is normal for the patient's

age.

Causes <l
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|1 . Premature sclerosis of lens.
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2. Weakness of ciliary muscle due to systemic causes of muscle fatigue such
as debilitating illness, anaemia, toxaemia, malnutrition, diabetes mellitus,

pregnancy, stress.
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3. Weakness of ciliary muscle associated with primary open-angle glaucoma.

Clinical features 2yl Lol
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All the symptoms of presbyopia are present, but those of asthenopia are more

prominent than the blurring of vision.



Treatment
(1, Treatment of underlying cause is essential.
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(2) Near vision spectacles in the form of weakest convex lens. ,
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(3) Accommodation exercises help in recovery.
PARALYSIS OF ACCOMMODATION o S e
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also known as cycloplegia refers to complete absence of accommodation.

Causes
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(1. Drug induced cycloplegia results due to the effect of atropine, homatropine
or other parasympatholytic drugs.
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@Paralytic internal ophthalmoplegia (paralysis of ciliary muscle and
sphincter pupillae) may result from neuritis associated with diphtheria,

syphilis, diabetes, a alcoholism, cerebral or meningeal diseases.
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@Paralysis of accommodation as a component' of complete third nerve

parcilysis.

Clinical features 7 Lol Lol
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(1, Blurring of near vision is the main complaint in previously emmetropic or

hypermetropic patients.
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(2, Photophobia (glare) due to accompanying dilatation of pupil (mydriasis)
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(3. Abnormal receding of near point and markedly decreased range of

accommodation may be required on assessment.

Treatment
okl
@Self—recovery occurs in drug-induced cycloplegia. o o
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@Dark glasses are effecrive in reducing the glare. ., . comimnin. e il i 58

@Convex lenses for near vision may be prescribed if the paralysis is
permanent.
SPASM OF ACCOMMODATION S g
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Spasm of accommodation refers to exertion of abnormally excessive

accommodation.
Causes el
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(1) Drug-induced spasm of accommodation like use of strong miotics such as
echothiophate .
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@Spontaneous spasm of accommodation is occasionally found in children
who attempt to compensate for a refractive anomaly that impairs their vision.

Clinical features
el | e
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1. Defective vision due to induced myopia. Gl a1 s ) ol s T
2. Asthenopic symploms are more marked than the visual symptoms.

Diagnosis it i1s made with refraction under atropine cycloplegia.
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Treatment
(1.Relaxation of ciliary muscle by atropine for few weeks and prohibition of
near work .

(2) Correction of associated causative factors prevent recurrence.

(3, Assurance and if necessary psychotherapy should be given.
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Retina histology & Retina function

lecture 5

By :Assistant Lecturer , BSc , M.Sc. Al jassir Mohammed
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What is the retina of the eye? UL el b iy canll 35 o A 25T 3 6 WU e b o 252
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The retina is a layer of cells at the back of your eyeball that converts light
into nerve signals. It then sends those signals along your optic nerve to

your brain. Your brain processes those signals into your sense o

Retina

Retina
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What does the retina do?
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Your retina senses light and sends signals to your brain. This
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happens because light-detecting cells called photoreceptors convert
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light into coded signals. Your brain receives those S|gnafs, decodes them

and uses them to build the big-picture view you see&ﬁ/f’fﬁ“\?ﬁsﬁﬁs@of
vision. That’s why retinal damage can change the way the world looks,

leave gaps in your vision or cause total blindness.
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Many conditions that can affect your rétinas cause permanent

damage and vision loss when not treated quickly. That’s why you should
see your healthcare provider right away if your eyes or vision suddenly

change.



The retina transmits light signals into chemical signals that are sent to the
brain. This process requires the ability to sense the stimulus of light and

. . fE——
transmit that signal from cell to cell.

What are the parts of the retina? ‘= <=1

Your retina has two main parts: your macula and your peripheral

retina. :(Macula) a.z.J. 1
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Macula. The cones in your macula are essential for seeing colors and

fine details. This vision allows you to do things like read, see faces
and drive. : (Peripheral Retina) a3 Ly 2521, 2
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Peripheral retina. Your peripheral retina allows you to see to the side

when you’re looking straight ahead. The rods in your peripheral
retina also help you see in low light
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Six major cell types form the various layers within the human

retina : Wb Gesl e eguall Jlnimat Tag 1 (a1 Oleadll) 45580 o Mandl
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Photoreceptors (rods and cones): The detection of light begins at the
deepest cell layer in the retina, the photoreceptors, located in the outer
nuclear layer. Rods are very light sensitive and are responsible for dim-
light vision.(Cones, on the other hand, are not very light sensitive but are

specific for a particular wavelength of light. Thus, cones are responsible
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Bipolar cells: Photoreceptors use the neurotransmitter, glutamate, to

communicate at the synapse with bipolar cells within the outer plexiform
layer. Bipolar cell bodies are just shallow to this layer at the inner nuclear
layer. At the inner plexiform layer, bipolar cells are responsible for

transmitting an impulse to retinal ganglion cells.
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Retinal ganglion cells: These are the final receivers and transmitters of
the initial stimulus. They send the information they receive down their
axons, which eventually form the optic nerve and project to higher brain

centers.




Sy o L VI I e Bl il W 5)6] il e 22 SLeYI LS Joms £, SLYT L
. q«a\g\; GABA Zanll 3L plasizaly ¢ il 2315 Wl &0l 43 Jall mliall 5f 2yl LU

Amacrine cells: Amacrine cells modulate the excitation of the retinal
e
ganglion cells through contact with ganglion cell dendrites or bipolar cell
axon terminal bulbs, using the neurotransmitters GABA and glycine.
) , S R S B RS

Horizontal cells: These cells function to modulate the communication

- . -
between photoreceptors and bipolar cells. Bipolar cells contact ganglion

and amacrine cells at the inner plexiform layer.

Miiller cells: These are cells are of@liaDorigin and are essential for
proper retinal function. They contact almost every cell type in the retina,
spanning the entire width from the photoreceptors to the inner retina.
They serve to recycle neurotransmitters, b’revent glutamate toxicity, and

3 - — ;
regulate nutrient homeostasis in the retina.
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What are the common conditions and disorders that affect the
retina?

Many conditions that damage your eye can affect your
retina. Retinal diseases include:

Age-related macular degeneration.

Diabetes-related retinopathy.

Hypertensive retinopathy.

Macular hole.

Macular pucker.

Ocular migraine.

Posterior vitreous detachment.

Retinal bleeding (hemorrhage).




Retinal detachments and retinal tears.

Retinal vein occlusion or retinal artery occlusion (eye stroke).

Retinal inflammation (uveitis).

Retinopathy of prematurity.

Solar retinopathy.

. Eye cancers like retinoblastoma and benign tumors

Color blindness, including achromatopsia.

Quter plexiform layer—

Nucleus

Quter nuclear layer—

Outer fiber
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Inner segment |
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Cilum

Outer segment

Retinal pigment epithelium —|
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What are the signs or symptoms of problems with my retina?
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Talk to your healthcare provider if you notice any symptoms in your

eyes, including:



. Blurry or distorted vision

Peripheral vision loss (tunnel vision).

Double vision (diplopia).

Eye flashes (photopsias).

Eve floaters (myodesopsias).

Light sensitivity (photophobia).

Blind spots (scotomas) or visual field defects.
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Your vision is getting noticeably worse.
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Neural tunic: Retina
1 B e T Slab 10 e 420 048

It is composed of 10 distinct layers (from outside to inside):
1.Pigmented epithelium. (outermost)
2.Rods and cones layer.
3.0uter limiting membrane.
4.0uter nuclear layer.
5.0uter plexiform layer.
6.Inner nuclear layer.
7.Inner plexiform layer.
8.Ganglion cell layer.

9.0ptic nerve fiber layer.

10.Inner limiting layer. (innermost)






Fovea & parafovea

lecture 6
By :Assistant Lecturer , BSc, M.Sc. Aljassir Mohammed
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The fovea centralis is a small, central pit composed of closely
packed cones in the eye. It is located in the center of

the macula lutea of the retina.

Anterior chamber Comea
(agueous humour)
Posterior chamber

The fovea ism for sharp central vision (also called
foveal vision), which is necessary in humans for activities for
which visual detail is of primary importance, such

as_reading and driving. The fovea is surrounded by

the parafovea belt and the perifovea outer region
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What is the parafovea ? il U 2 055 o e ]l 5201
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The parafovea is the intermediate belt, where the ganglion

cell layer is composed of more than five layers of cells, as well

as the highest density of Cones>
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the perifovea is the outermost region where the ganglion cell

layer contains two to four layers of cells, and is where visual

acuity is below the optimum. The perifovea contains an even
more diminished density of cones, having 12 per 100

micrometres versus 50 per 100 micrometres in the most
central fovea. That, in turn, is surrounded by a
larger peripheral area, which delivers highly compressed

information of low resolution following the pattern of

compression in|foveated imaging |
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Approximately half the nerve fibers in the optic nerve carry

information from the fovea, while the remaining half carry
information from therestof theretina. s
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The fovea is a depression in the inner retinal surface, about

1.5 mm wide, the photoreceptor layer of which is entirely

cones and which is specialized for maximum visual acuity.

Within the fovea is a region of 0.5mm diameter called

the foveal avascular zone (an area without any blood vessels).
This allows the light to be sensed without any dispersion or
loss. This anatomy is responsible for the depression in the
center of the fovea. The foveal pit is surrounded by the foveal
rim that contains the neurons displaced from the pit. This is the
thickest part of the retina.
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The fovea isin a small avascular zone and receives

most of its oxygen from the vessels in the choroid, which is

across the retinal pigment epithelium and Bruch's membrane.

The high spatial density of cones along with the absence of
blood vessels at the fovea accounts for the high visual acuity
ot RS 5 0 0L s e by« LS by st 555 s g S S AT 0,35 S b - 60 500 55 e

capability at the fovea. S el gt ) G5y in 10 13 g oo o 5151+ 1 ot

- Uy Ja i1 S 2l B iy ¢ Uoms s Ol jglis

The center of the fovea is the foveola —about 0.35 mm in
diameter — or central pit where only cone photoreceptors are
present and there are virtually no[rods| The central fovea
consists of very compact cones, thinner and more rod-like in

appearance than cones elsewhere. These cones are very
densely packed (in a hexagonal pattern). Starting at the
outskirts of the fovea, however, rods gradually appear, and the
absolute density of cone receptors progressively decreases.

lllustration of the distribution of cone cells in the fovea of an
individual with normal color vision (left), and a color blind
(protanopic) retina. Note that the center of the fovea holds
very few blue-sensitive cones.
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The fovea is employed for accurate vision in the direction

where it is pointed. It comprises less than 1% of retinal size but

takes up over 50% of the visual cortex in the brain. The fovea

sees only the central two degrees of the visual field,

(approximately twice the width of your thumbnail at arm's
length). If an object is large and thus covers a large angle, the
eyes must constantly shift their gaze to subsequently bring
different portions of the image into the fovea (as in reading).
Foveal fixation is also considered as a overt form of

attention which allows to focus sensory processing resources
on the most relevant sources of information. Also, foveated
vision may allow speeding up learning of specific visual tasks by
disregarding not relevant context and focusing on the relevant

information only with lower dimensionality
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Since the fovea does|not have rods| it is not sensitive to dim

lighting. Hence, in order to observe dim
stars, astronomers use averted vision, looking out of the side of

their eyes where the density of rods is greater, and hence dim
objects are more easily visible.

The fovea has a high concentration of the

yellow|carotenoid|pigments|lutein Jand[zeaxanthin| They are

concentrated in the Henle fiber layer (photoreceptor axons that

go radially outward from the fovea) and to a lesser extent in

the cones. They are believed to play a protective role against

the effects of high intensities of blue light which can damage

the sensitive'cones. The pigments also enhance the acuity of

the fovea by reducing the sensitivity of the fovea to short
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wavelengths and counteracting the effect of chromatic
aberration. This is also accompanied by a lower density of blue
cones at the center of the fovea. The maximum density of blue
cones occurs inaring about the fovea. Consequently, the
maximum acuity for blue light is lower than that of other

colours and occurs approximately 1° off center.




Color bli ness

lecture 7

By :Assistant Lecturer , BSc , M.Sc. Aljassir Mohammed

Description:

Color vision deficiency (Color blindness) is one of the commonest disorders of vision

and can be divided into@ongenital and(?cguired forms. Congenital color vision
deficiency affects as many as 8% of males and 0.5% of females--the difference in
prevalence reflects the fact that the commonest forms of congenital color vision
deficiency are inherited in an X-linked recessive manner. Although visual aids may be
of benefit to those with color vision deficiency (Color blindness) when performing

certain tasks, the evidence suggests that they do not enable wearers to obtain normal

color discrimination. In the future remains a possibility, with animal

models demonstrating amelioration following treatment.
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Is color blindness a hereditary condition?

Color blindness is primarily a genetic condition, but

it can also result from other factors. The main causes of color
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inherited genetic mutations. These mutations affect the photo 4 Tl B30 O oy Rl ool el e il it

blindness are the most common cause of color blindness is

pigments in the cones of the eye, which are responsible for

perceiving colors. When the genes responsible for these photo b e g5 e Sy i i ) iy Lo ol i
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This occurs when there is a mutation of combined genes inherited from both parents

pigments are mutated, color vision is altered.

leading to the person being born colour blind. The arrangement of these genes forms

the classes of colour blindness. This disorder is X-link recessive as it presents itself on
—N—
the X chromosome of males and females. In that case, colour blindness can be

congenital, and spans across the@major classes of red-green colour blindness and
VIV O as
2
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blue- yellow colour blindness6. Blue-Yellow colour blindness is a bit different from

red-green colour blindness. It is a rare form of colour blindness and both men and

women have an equal chance of getting this type of colour defect as the gene that it is

found on cause’s mutation of the chromosome
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In some cases, color blindness can be acquired later in life due to certain health ol a5 M il S 5

conditions or environmental factors. This can result fron(diseases)or eye injuries that

damage the eye's cone cells, such as glaucoma, cataracts, or age-related macular
= ——

O —
degeneration.
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There are a variety of colour vision tests that can be performed to help in the

identification of these types of colour blindness. Some of these tests are the Ishihara

plates test, Farnsworth D-15 colour vision test and the City University Colour Vision
test to name a few. The more popularly used form of testing would be the Ishihara
plates test which consist of 38 pseudoisochromatic plates and identifies red-green
colour blindness. Each plate contains a number or line around a series of colourful
dots. The booklet is held 75cm away from the patient and tilted so that the booklet is
at a right angle to the views line of sight. The patient is asked to state what is on the
plate within three seconds6. This is usually done binocularly but can sometimes be

done monocularly if one suspects that the colour vision defect is acquired.

The Farnsworth D-15 colour vision test is a modified version of the Farnsworth-
Munsell 100 hue test. It is mostly used as a screening test for colour vision and is
made up of 15 coloured caps. The patient is asked to arrange the caps in order of their
hues. They are given 1-2 minutes to do so. This test identifies a number of colour
vision deficiencies13.
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Impact of colour blindness on an individu

The impact of colour blindness varies i as it depends on the

extent of colour blindness that they Id be facing. Studies Ige shown that colour

blindness could affect children’s gfidemic performance and care

employment. When colour visiofi deficiency is severe, the condition can have a
significant impact on a person’s life. When the deficiency is mild, on the other hand,
the symptoms may often go unnoticed until colour vision is tested. Some of the ways
in which deficient colour vision can affect a person’s life include:

Restricted career options — Colour blind individuals are prohibited from certain
professions that involve being able to differentiate between colours. Examples include
careers where it is necessary to accurately interpret coloured signals or warnings such

as careers in aviation, jobs that involve operating heavy machinery and transportation

4



jobs. Artistic or creative occupations involving interior design, painting, or even

cooking may also be difficu¥t to pugsue.

Limited driving rights — In so Womania, Turkey and Singapore,
colour blind individ prevehted Irom obtaining a driving license in case they

are unable to see and recognize colour-coded traffic symbols, signals and warning

lights. A colour vision 8

Most colour blind individual i j xture, shape and other

features instead of their ¢ r. In mild cases, individualS®@nay be able to see a dulled
version of a colour which can help them identify the colour to some extent. For many
people, a colour is easier to identify if it is present over a large area rather than in the

form of a line, which may simply appear as black.
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What is the lacrimal apparatus?
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* The lacrimal apparatus:is the medical name for your tear system. It’s a group of
glands, sacs and ducts that makes new tears and drains old ones away. Each of
your eyes has 1ts own lacrimal apparatus.
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* Your tear system 1s a complex network that lubricates and protects your eyes. Visit

an eye care specialist 1f you notice any changes in your eyes. If your eyes are too
dry or too watery, there might be something interfering with your tear system.







Function
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* Your tear system 1s like an automatic irrigation system. Instead of sprinklers,
underground plumbing and drains working together to keep your lawn green, your
tear system has glands and ducts that move lacrimal fluid (the medical term for
your tears) across your €yes.
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* Your eyes produce tears torprotect themselves. They lubricate tissue like your
conjunctiva and cornea. They also flush foreign materials (like allergens or dust)
out of your eye. Your facialynefve — sometimes referred to as seventh cranial
nerve — controls the muscles 1n your face and eye that pump tears into and out of
your eye.
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» Tearsvaretcreated in lacrimal glands in the upper outside corners of your eyes.

They’re mostly salt and water. This fluid moves across your eyes as you blink and
1s mixed with o1l from your meibomian glands to form your tears. This keeps the

water from evaporating too quickly. Some of the oils stay along the edge of the
eyelid to keep tears from “leaking” over your eyelashes.
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* Tears that have been flushed from your eyes drain away and into{your tear ducts
that empty into the back of your nose.
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* That’s why you might feel stuffy if you’ve been crying. Your excess tears are

flowing faster than they usually would into the back of your nose and draining
into your throat.
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Anatomy

* What are the components of the tear system?
ol Lo claal ¢ soull allsi clige Jouki .
* The components of your tear system include:
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l» [acrimal glands (tear glands): Lacrimal glands behind the upper outside corner of
your eyes make the salty water that becomes your tears. The glands are each about
the size of an almond.
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2 Meibomian glands: Meibomian glands on the edges of your eyelids produce oil
that mixes with the water from your lacrimal glands to become your tears. The oil

helps the water cling together and stay in your eyes as long as it needs to.

% Lacrimal puncta: Lacrimal puncta are the openings that pump tears out of your
eyes. You have a punctum (the singular form of puncta) in each of your upper and
lower eyelids on the 1nside of your eye, near your nose. Every time you blink,
your puncta act like valves that drain used tears away from your eye.
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4 Lacrimal sacs: Lacrimal sacs in the inside corner of your eye collect tears that
drain out of your eyes through your lacrimal puncta. They act like temporary
reservoirs for tears that have just left your eyes. They keep old tears from flooding
your tear ducts constantly.
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7 Nasolacrimal duct (tear ducts): Nasolacrimal duct 1s the medical term for your tear
ducts. Old tears that leave your eye through your lacrimal puncta and lacrimal sacs
drain into tear ducts on either side of your nose. Your tear ducts empty into the

back of your nose.




Conditions and Disorders
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What are the most common conditions that affect my tear system?
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« Some of the most common conditions that affect your tear system include:
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* Dry eyes. () E el o
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* Blocked tear ducts (nasolacrimal duct obstruction). el S A

* Dacryoadenitis.
* Dacryocystitis.



How Tears Work
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* Tears keep your eyes wet and smooth, and help focus light so you can see clearly.
They also protect your eyes from infections and irritating things, like dirt and dust.
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* Every time you blink, a thin layer of tears called a “tear film” spreads across the

surface of your cornea (the clear outer layer of the eye). Tears come from glands
above your eyes, then drain into your tear ducts (small holes in the inner corners

of your eyes) and down through your nose.
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* When your eyes don’t make enough tears, or your tears don’t work the right way,
you can get dry eye.
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What are tears made of?
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* Tear film has 3 different layers:
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* The oily outer layer keeps tears from drying up too quickly and makes the surface
of the eyes smooth.

T
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he watery middle layer keeps the eyes wet and nourishes the eye tissue.

T

he inner mucus layer helps the tear film stick to the surface of the eyes.
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Structures Involved in Tear Production:

Tear gland

Tear film: sl
— Lipid glands

\‘.
Lipid Layer ——

(Lipid glands)

Aqueous Layer ',
(Tear glands) \ Mucin glands

Mucin Layer "
(Epithelial cells) \}




lecture 4

By :Assistant Lecturer , BSc, M.Sc.
Al jassir Mohammed

The vitreous anatomy, altra
structure and Biochemical aspects

VITREOUS ANATOMY
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The vitreous fills the space between the lens and the retina and consists of a

The outer surface of the vitreous, known as theis in contact with the lens
(anterior vitreous cortex) and adherent in varying degrees to the surface of the

(posterior vitreous cortex)
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The vitreous body is a colorless and transparent colloid of approximately
located in the posterior vitreous cavity behind the lens, accounting for

the total volume of the eye. The vitreous body consists mainly of
with the remaining 2% containing fibrillar collagen (types II, V/XI, VI, and

[X), hydrophilic hyaluronic acid (HA), and a small number of vitreous cells

located in the vitreous surface layer synthesizing HA. The collagen distribution

in the vitreous is irregular, with dense collagen in the vitreous cortex and

denser cortical fibers near the base of the vitreous.
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On the one hand, the vitreous humor functions as a component of the

refractive interstitial in the eye tfransmitting ligh
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On the other hand, as a viscoelastic gel, it cushions external forces and

. . . 1 .
possesses a supportive role for the retina. Vitreous humor also constitutes a

barrier that prevents macromolecules in the retinal vasculature from entering
_ the vitreous In addition, it inhibits the proliferation of various cells and

~ maintains the stability of the internal environment .
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The vitreous contains low numbers of cells - hyalocytes that are confined to
the vitreous @nd the Vitreous

Ultra Structure of the Vitreous

Where is the vitreous humor located?
The human eye is divided into two segments, the anterior (front) segment and
the posterior (back) segment. The vitreous humor is located in the posterior

segment and fills the vitreous chamber, which takes up about 80% of the eye.
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The vitreous humor is not to be confused with the aqueous humor, whichdsma

clear watery fluid that fills the anterior segment
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What is the function of the vitreous humor?
The vitreous humor's main role is to maintain the round shape of the eye. The

size and shape of the vitreous humor also ensures that it remains attached to
the retina,:which is the layer at the back of the eye that is sensitive to light.
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The vitreous humor is also a part of the eye that can help with vision clarity.

Because the vitreous humor is a clear substance, light is able to pass through
and reach the retina: Near the center of the retina is the/macula,:a pigmented

region responsible for high- resolution color vision. When light travels through

the vitreous humor to the retina and macula, it is then translated to visual
information and transmitted by the optic nerve to the brain.

What happens to the vitreous humor over time?
With the normal process of aging, the vitreous humor may begin to shrink due

to a decrease in viscosity or thickness. el 1550 gn il il Buny 3L
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This process is called ¥itreous degeneration. As the fluid changes from a thick D)

gel-like substance to a thinner liquid consistency, the vitreous humor
separates from the Tetina.
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This can lead to vitreous floaters, or small disruptions in the visual field such
as spots, web-like lines, or rings. No specific treatment is needed in most

cases, as the floaters tend to become less noticeable over time.
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However, serious complications can occur, so it is recommended to consult a
physician.
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In some cases, significant vitreous degeneration can lead to detachment of the

vitreous humor from the retina, known as a posterior vitreous detachment
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This can lead to flashes of light and a significant increase in floaters. PVD can
also cause blood vessels to stretch and tear, potentially leading to a vitreous
hemorrhage. Moreover, posterior vitreous detachment causes traction on the
retina, which can lead to several complications such as a retinal tear, retinal

detachment, or macular hole.
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A retinal tear can occur when the lining of the back of the eye (the retina) is torn
as a result of the vitreous pulling away from the eye. If not treated promptly, a
retinal tear can lead to retinal detachment, which is a medical emergency that

requires surgery.

Can vitreous humor be replaced?
Vitreous humor can be replaced through a surgical procedure called vitrectomy.
This treatment is reserved for those with vitreous degeneration who experience

significant and persistent vitreous floaters, as well as those with complications,

such as retinal tear, retinal detachment, or macular hole. In a vitrectomy, the

vitreous fluid is removed in order to repair the tear, detachment, or hole. A'gas
bubble is first injected into the retina to flatten it, then a silicone oil is injected

into the eye to replace the vitreous ﬂuld e el s 5
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What are the most important facts to know about vitreous humor?
The vitreous humor is a transparent, colorless, gel-like substance located in the
posterior chamber of the eye. It helps maintain the round shape of the eye and
can also help with vision clarity and shock absorbance. With aging, the vitreous
humor undergoes vitreous degeneration, acquiring a thinner liquid consistency.
This can lead to vitreous floaters, or small disruptions in the visual field such as
spots. No specific treatment is needed in most cases, as the floaters tend to
become less noticeable over time. Sonlall puuall e Leiipme oy o3l1 35lal) aaf o L
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which are attached between the
pars plana and the equatorial lens capsule.
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leads to the increase of the lens curvature which
- increases the refraction power of the eye
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lens power is accommodation, which allows near
objects to be focused on the retina
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Frequent changes in eyeglass or contact Iens. AT —

prescription.
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- Fading or yellowing of colors.

“- Double vision in one eye.
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pressure in your eye. There are multiple
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