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Sf1. What is the function of the ciliary muscles that surround the lens?

________________________________________________________________________________________

2. Where would you find the aqueous humour?

_________________________________________________________________________________________

3. What is the function of the lacrimal gland?  ___________________________________________________

4. What is the conjunctiva?  _________________________________________________________________

5. Which function carries out most of the focusing in the eye?   ____________________________________

6. In which area of the retina are the cone cells highly concentrated?     ______________________________

7. Which structure within the semi-circular canals helps to detect head movement and maintain balance?

________________________________________________________________________________________

8. What is the function of the Eustachian tube?  

_______________________________________________________________________________________

9. Identify the ear bones in order from the ear drum to the oval window. 

_______________________________________________________________________________________

10. In which structure are the sensitive hair cells that are stimulated by sound located?

________________________________________________________________________________________

11. What condition is caused by proteins in the lens clumping together?

________________________________________________________________________________________ 

12. Which condition is likely to result from the aqueous humour not draining adequately?

_______________________________________________________________________________________

13. Which condition is an Amsler grid used for?

________________________________________________________________________________________

14. Which condition is a dilated eye examination used to monitor the condition?

________________________________________________________________________________________

15. What is conductive hearing loss?

________________________________________________________________________________________

Test your knowledge
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The eye

Sclera:
The sclera is the white bit of the eye than can be seen 
around the iris. It is a tough layer of elastic tissue and 
collagen that surrounds the eye ball and protects it 
from damage. The bit of the sclerotic coat where light 
enters is transparent and is known as the cornea. It has 
a good blood supply. 
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Vitreous humour:
The vitreous humour is the fluid which fills 
the main part of the eye between the lens 
and the retina. It is gel-like in consistency and 
also transparent to allow light to pass through 
to be detected by the retina. The vitreous 
humour also acts a bit like a shock absorber 
by absorbing the force of knocks to the eye or 
head which might damage the more delicate 
structures within the eye. It helps maintain 
the spherical shape of the eye and it holds the 
retina in place. 

Aqueous humour:
The aqueous humour is the watery fluid which 
fills the space between the cornea and the 
lens. It provides nutrition to the lens and 
cornea. It also helps maintain the pressure 
within the eye and to help the eye keep its 
shape. The aqueous humour is continuously 
being drained and replaced. When there is an 
imbalance in this drainage and replacement it 
leads to problems such as glaucoma. 

Tear glands and tear ducts:
The tear glands are also known as lacrimal 
glands and are located above and to the 
outside edge of each eye. They produce a thin 
layer of tears which is spread over the surface 
of the eye at each blink. The excess fluid is 
drained away through the tear duct which is 
located in the corner of the eye and drains into 
the nose. Tears help moisten the surface of the 
eye, help focus light, washes away irritants such 
as dust and also protects the eye from 
pathogens as it contains lysosomes which 
contain enzymes which can help break them 
down.
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Infected conjunctiva - conjuntivitis

Cornea:
The cornea is a transparent portion of the sclera located at the 
front of the eye just in front of the iris, pupil and lens. It bends 
light entering the eye by a process known as refraction and is 
responsible for two thirds of the focusing of the light onto the 
retina. The cornea is sensitive to touch, temperature and 
chemicals and causes involuntary blinking reflexes if stimulated 
in order to protect the eye from damage. 

Conjunctiva:
The conjunctiva is the mucous membrane which both covers 
the eye and lines the eyelids. However, it does not cover the 
cornea just the white portion of sclera. Its function is to keep 
the eye and the eyelids moist and lubricated. This allows the 
eyes to open and close easily without irritation. It also helps 
prevent infection. However, sometimes the conjunctiva does 
get infected and this is known as conjunctivitis. 

Iris and pupil:
The iris is a set of pigmented muscles that lie just behind the 
cornea.  Its function is to control the amount of light that enters 
the eye and reaches the retina to be detected. It does this by 
either contracting or relaxing. If the iris contracts and opens up
the pupil gets wider (dilates) and allows more light through. 
This occurs when the external environment is dark or the 
individual is preparing for activity e.g. the fight or flight reflex. If 
there is sufficient light, the iris will relax and expand narrowing 
the pupil (constrict) to allow less light into the eye. 

Ciliary body and suspensory ligaments:
The ciliary body is a structure which is located behind the iris 
and surrounding the lens. It is partly made up of muscle which 
contracts to stretch the lens thinner or relax it to make it 
thicker. The ciliary body also contains a lot of blood vessels 
which supply the eye with nutrients. It is what produces the 
aqueous humour. The lens is attached to the ciliary body by the 
suspensory ligaments. 
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Lens and vision:
The lens carries out the final focusing of the eye after the cornea has done most of 
the focusing. The lens is transparent and bends light by refraction. The more 
spherical the lens is, the more the light is bent. The ciliary muscles can contract or 
relax to control how flat or spherical the lens is. Light from far objects usually require 
less focusing so the lens needs to be quite flat. For near objects, however, more 
bending/focusing of light is needed and so the ciliary muscles relax to allow the 
elastic lens to become spherical and focus the light onto the back of the eye. 

Retina, fovea and blind spot:
The retina contains two types of light sensitive cells connected to nerve cells. When 
they are stimulated they send nerve impulses along the optic nerve to the brain 
where the image is interpreted. The area directly at the back of the eye has a greater 
concentration of light sensitive cone cells and it is here where light is focused by the 
lens. This area is known as the fovea. The area where the nerve cells collect and feed 
into the optic nerve is not able to detect light due to the concentration or neurons. 
This area is known as the blind spot because images that land on this area cannot be 
seen. The blind spot is not usually noticeable because the brain is able to 
compensate for it. 

Cones:
Cones are the other type of light sensitive cell in 
the retina. They require more light to become 
stimulated. They are more concentrated in the 
part of the retina directly behind the pupil of the 
eye – the macula. In the central portion of the 
macula (the fovea) there are only cone cells. 
There are different types of cone cells each of 
which are more sensitive to particular 
wavelengths of light and so are stimulated by 
different colours. The brain is able to interpret the 
different patterns of stimulation of cone cells in 
order to perceive colours of objects. Cone cells 
are less sensitive to light than rods and so work 
best in brighter light. This is one reason why 
colours are less easy to detect in darker 
conditions. 

Rods:
Rods are one of the two types of light sensitive 
cells found in the retina. They are unable to 
detect colour but are more sensitive to light and 
so are used to see in darker conditions. They are 
located more towards the outside of the retina 
and so pick up images that are not being looked 
at directly. They are useful for detecting potential 
threats at the edges of our vision. 

Macula and fovea:
The macula is an area of the retina located directly behind the pupil of they eye and 
contains a high concentration of cone cells. It is responsible for detailed vision. It is 
this area that is needed for activities such as reading.  The macula is about 5.5mm in 
diameter. The fovea is the central region of the macula and is a pit containing only 
cone cells which are tightly packed. It is the area which is responsible for our 
sharpest vision.  
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The ear
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Semi circular canals:
The semicircular canals help the brain to determine the position of the head and so is used 
for balanced. The canals consist of three fluid-filled channels that run in different 
orientations to each other. When the head moves in the same orientation, the fluid within 
the relevant canal moves and stimulates nerves and the brain is able to detect the 
movement. One of the canals detects whether the head is moving from side to side, another 
detects if it is moving up and down like nodding and the third can detect if it is tilting 
sideways towards one shoulder. 

Ampullae:
The semicircular canals have sensory structures known as ampullae (singular – ampulla) to 
detect the movement of the fluid during head movement. There are three ampullae, one 
located at one end of each canal. The ampulla consists of a gel-like cap known as a capula. 
Embedded within the capula are a number of hair cells connected to neurons which will send 
information about the movement to the brain. When the fluid within that semicircular canal 
moves, it will push the capula forwards and backwards. This, in turn, stretches the hair cells 
within and causes them to send nerve impulses down the neurons. 

Capula

Hair cell
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Pinna and auditory canal:
The outer ear is known as the pinna and it helps to direct sound 
waves into the auditory canal. The sound will then be 
conducted down the auditory canal towards the ear drum. 
When the sound waves reach the ear drum they will cause it to 
vibrate.

Hearing

Ear drum and Eustachian tube:
The ear drum is also known as the tympanic membrane and is a 
thin membrane which vibrates with the same frequency as 
sound that reaches it. In order to be able to vibrate at the same 
frequency, the pressure on both sides of the membrane need to 
be equal. This is made possible by the Eustachian tube which 
connects the middle ear chamber to the atmosphere so that air 
pressure can equalize. The Eustachian tube runs from the 
middle ear to the throat.

Ear bones:
The ear bones are also known as the ossicles. There are three –
the malleus (also known as the hammer) is in direct contact 
with the tympanic membrane and will start to vibrate at the 
same frequency. This is in direct contact with the incus (also 
known as the anvil) which will also vibrate. This causes the last 
bone, the stapes (or stirrup) to vibrate. The stapes is in contact 
with the oval window which is the entrance to the cochlea. The 
function of the ossicles is to amplify the sound so it will be 
easier to detect by the inner ear. 

The cochlea:
The cochlea resembles a snail shell. It is a fluid filled tube with a 
central division where the organ of Corti is located. Sound 
waves enter via the oval window, travel the length of the tube 
and around the end of the mid-section and back down the other 
side to exit at the round window. The fluid within the cochlea is 
caused to fibrate at the same frequency as the original sound by 
the vibrations of the stapes which is vibrating against the 
window. These vibrations are detected by the nerve cells in the 
organ of Corti and are perceived as specific sounds by the brain. 

The organ of Corti:
The organ of Corti is located within the cochlea. It convers the 
vibrations caused by sound into nerve impulses which can be 
interpreted by the brain. It consists of special hair cells on the 
basilar membrane each of which have projections called 
stereocilia of different lengths on them. The hair cells and cilia 
vibrate when a sound enters the cochlea that is of the correct 
frequency. Then the hair cell is stimulated it initiates a nerve 
impulse along a specific neuron. Its position informs the brain of 
the frequency of the sound. The portion of the organ of Corti
closest to the outer ear detects high frequency sound whereas 
the portion furthest away from the outer ear detects lower 
frequency sound. 
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Cataracts (overview and effects):
Cataracts are when a cloudiness develops over time in the lens. This 
stops some of the light getting through and blurs the vision. The 
cloudiness is caused by the proteins in the lens changing and clumping 
together. 

Malfunctions of the eye and ear

Cataracts (causes):
Cataracts are more common in older people. There is some genetic link. 
They are also associated with smoking, exposure to radiation, obesity, 
high blood pressure, excess alcohol consumption, prolonged use of some 
medication including HRT (hormone replacement therapy).

Cataracts (treatment):
Cataracts can be treated easily with day surgery where the lens is 
removed and replaced with a plastic lens.

Glaucoma (treatment):
The most common treatment for glaucoma is eye drops which work to 
reduce the pressure in the eye. 
Laser treatment can also be used to open up the drainage channels in the 
eye so that pressure will no longer build up. Alternatively, other laser 
treatment can destroy some of the cells which produces the fluid so that 
less is made so pressure is reduced. 
Where eye drops and laser treatment has not worked, surgery can be 
used to remove some of the tissue of the eye to increase the size of the 
drainage channels. This type of surgery is known as trabeculectomy. 
Other types of surgery also aim to allow fluid to drain more easily. 

Glaucoma (Diagnosis and monitoring):
Tests are carried out for glaucoma at routine eye tests in order to catch it 
early. The test is carried out at an opticians by an optometrist. They use a 
machine which blows a puff of air at the eye to measure the pressure in 
the eye. The eye is also examined to ensure it is healthy. 

Cataracts (diagnosis):
Optometrists will look for signs of a cataract during a routine eye 
examination. A normal vision test will detect if vision has been affected 
by a possible cataract. The optometrist will  also use a slit-lamp to look at 
the features of the eye, including the lens, under magnification. They will 
be able to detect any abnormalities in the lens.

Cataract

Glaucoma
Glaucoma (overview and effects):
Glaucoma is a pressure build-up in they eye due to the aqueous humour
not being able to drain away increasing the pressure within the eye. The 
increases pressure can damage the optic nerve leading to permanent 
vision loss. People often do not know they have it until eye pressure is 
routinely tested at the opticians. It can cause severe eye pain and 
blurring of vision around the edges.

Glaucoma (causes):
It is not fully understood what causes glaucoma but several factors 
increase risk including a family history of glaucoma, age, certain 
ethnicities such as for people of African, Caribbean and Asian origin, and 
medical conditions including diabetes. 
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Age related macular degeneration (AMD)

AMD (overview and effects):
Macular degeneration is the deterioration of the central part of the retina and is more common with age. It results in impaired vision in the central field 
of vision where close focus work and recognition of colour occurs. The peripheral vision remains intact and so total blindness does not occur. People with 
macular degeneration find it hard to read, do other tasks that require focus such as driving and have difficulty  recognising faces.

Dry macular degeneration
Dry macular degeneration is caused by 
thinning of the macula cells with age and the 
cells become damaged by a build-up of 
deposits called drusen which are made up of 
lipids and proteins. Dry macular degeneration 
tends to develop gradually and is the more 
common form and is less serious than wet 
macular degeneration.

Macular degeneration – Treatment and care
There is no cure, but treatment can delay the damage and reduce vision 
loss. Some medication can prevent deterioration of blood vessels and 
so help prevent wet AMD. Laser treatment can destroy abnormal blood 
vessels that are part of wet AMD. There is some evidence that some 
vitamin supplements (including vitamin C and zinc) can reduce the risk 
of AMD and associated vision loss. It is important for people with dry 
AMD to look out for signs of wet AMD which deteriorates rapidly and 
must be picked up as soon as possible. They are recommended to check 
the vision of each eye using an Amsler grid and looking for any 
abnormalities such as blurring in one portion of the grid or distortion of 
the lines. People with vision damage may benefit from special 
magnifying lenses.

Diabetic retinopathy
Retinopathy is caused by high blood sugar levels over time due to poorly 
controlled diabetes. The high blood sugar damages the blood vessels in 
the retina causing them to block or leak and damage the cells of the 
retina. It can lead to loss of vision as well as detachment of the retina.

Monitoring and diagnosis for retinopathy
People with diabetes should have their eyes checked annually to ensure 
they are not developing retinopathy. Optometrists will routinely check 
for signs of retinopathy as part of anyone’s eye exam. Once it is known 
that someone has diabetes, a regular dilated eye examination will be 
taken. This involves eye drops which causes the pupil to dilate so the eye 
can be examined more clearly. In addition, a special dye will be injected 
into the eye and this will make any abnormalities in the blood vessels of 
the eye show up more clearly. 

Retinopathy treatment
One of the most important things is to prevent damage by controlling 
diabetes as well as possible. Early retinopathy may not need treatment 
and will just be monitored. For more advanced retinopathy, one 
treatment is to inject the eye with medication which inhibits the growth 
of new blood vessels Photocoagulation is when a laser is used to prevent 
blood vessels from leaking. 

Retinopathy

Amsler gridWet macular degeneration
Wet macular degeneration is more serious 
than dry macular degeneration as it can 
cause a deterioration in vision in just a few 
days. It is caused by abnormal blood vessels 
breaking through the retina at the macula. 
The blood vessels can break easily and cause 
bleeding into the retina. It is vitally important 
to catch this form of macular degeneration 
as early as possible. 
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Deafness

Conductive hearing loss
Conductive hearing loss is caused by the inability of sound to pass 
from the outside to the inner ear. This could be temporary such 
as caused by a build-up of ear wax. It can also be caused by a 
perforated ear drum or from disorders of the ossicles where they 
fuse together preventing them from vibrating correctly at the 
same frequency as the sound. 

Sensorineural hearing loss
Sensorineural hearing loss is hearing loss related to the sense 
cells or neurons associated with hearing. In many cases the 
sensitive hair cells that pick up sound in the organ of Corti are 
damaged so they will not pick up sounds. This can be caused by 
very loud noises. Likelihood also increases with age. Other causes 
include some illnesses and blows to the head. Soft sounds can be 
difficult to hear and even loud sounds can appear muffled. 
Sensorineural hearing loss can also be due to damage to the 
related nerves. 

Care, treatment and support:

Hearing aids
Hearing aids are the most common way of managing hearing loss. Most hearing aids are made of 
the hearing aid unit which sits behind the hear and a flexible tube which conducts amplified sound 
into the earpiece and into the ear. The hearing aid unit consists  of a microphone which picks up 
sound, a converter which converts the sound into a digital signal and an amplifier which makes the 
sounds louder and stronger before they are transmitted into the ear. Hearing aids can be used to 
help hearing where there is some damage to the hair cells of the organ of Corti. There are many 
different types of hearing aid available. 

Hearing loops
A hearing loop is also known as an induction loop.  They are used in conjunction with 
hearing aids to make the spoken word clearer. The loop consists of a microphone 
specially set up to pick up speech, an amplifier and a loop cable (placed around the 
room) which transmits the sound as a wireless signal. The signal can be picked up when 
the hearing aid is set to the “T” or Telecoil setting. Hearing loops are useful whenever it 
is important to be able to pick up speech such as in meeting rooms or public places like 
banks. Areas that have a hearing loop set up display a special icon so that individuals 
know to change the setting on their hearing aid. 

Cochlear implants
Cochlear implants are suitable for people with severe hearing loss and who cannot be helped with a conventional hearing 
aid. They work by bypassing the damaged part of the ear entirely and stimulating the auditory nerve directly. They consist 
of a sound processor which sits behind the ear and picks up sound. The sound is then sent to a receiver which is implanted 
under the skin behind the ear. This then transmits signals directly into the cochlear where electrodes have been 
implanted which stimulates the auditory nerve directly. The signals are picked up by the brain and interpreted as sound. 
The sound is very different from normal sound,
and it takes a while to learn to interpret them. 

Return



Sf1. What is the function of the ciliary muscles that surround the lens?

___ When they contract they stretch the lens to become thinner and less round when looking at distant objects___________________

2. Where would you find the aqueous humour?

__ In the space between cornea and lens_______________________________________________________________

3. What is the function of the lacrimal gland?  __ To produce tears to lubricate and protect the eye__________________________

4. What is the conjunctiva?  _____A mucous membrane that covers both the sclera and eye lids_______________________

5. Which function carries out most of the focusing in the eye? __The cornea_____________________________________

6. In which area of the retina are the cone cells highly concentrated? __The macula or the fovea_____________

7. Which structure within the semi-circular canals helps to detect head movement and maintain balance?

__Ampulla ________________________________________________________________________________

8. What is the function of the Eustachian tube?  

__To equalise the pressure between the outside and the inner ear so that sound can be detected more reliably___________________

9. Identify the ear bones in order from the ear drum to the oval window.

__Malleus (or hammer), incus (or anvil), stapes (or stirrup)___________________________________________________

10. In which structure are the sensitive hair cells that are stimulated by sound located?

__The organ of Corti ___________________________________________________________________________

11. What condition is caused by proteins in the lens clumping together?

__Cataract_________________________________________________________________________________ 

12. Which condition is likely to result from the aqueous humour not draining adequately?

__Glaucoma_______________________________________________________________________________

13. Which condition is an Amsler grid used for?

__ AMD to check for the development of wet macular degeneration______________________________________________

14. Which condition is a dilated eye examination used to monitor the condition?

___ Diabetic retinopathy ________________________________________________________________________

15. What is conductive hearing loss?

___ Hearing loss caused by inability of sound to get into the inner ear e.g. by build-up of wax_______________________________

Test your knowledge
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