The Eye

I.  The Eyeball

A.  Covered by three coats of tissue


1.  Sclera – outermost coat

  Choroid coat – middle layer; contains pigment and blood vessels

· Iris – pigment responsible for eye color

· Posterior to iris choroids thickens into the ciliary body composed of ciliary muscles that control shape of lens

3.  Retina – innermost coat – composed of nervous tissue and receives visual images

· Fovea centralis (macula) – slight depression of retinal surface that marks point of central vision and color perception

· Retina surrounds fovea centralis

· Rods and cones – photoreceptor neurons that make up visual receptors of retina

· Optic disk – small circular area where optic nerve emerges from eyeball.  There are no photoreceptors here.  “Blind spot”

· Arterioles and venules visible across the fundus arterioles – brighter and redder than venules

B.  Two subdivisions of anterior compartment of eye



1.  Anterior chamber – between back of cornea and front of lens



2.  Posterior chamber – between iris and front of lens

· Humor fills both compartments; manufactured by ciliary bodies; absorbed into venous blood through canal of schlemm

· Vitreous humor fills posterior compartment

· It is gelatin like substance provides intraocular pressure to prevent eyeball from collapsing

II.  Eye Exam


A.  Lacrimal apparatus

B.  Eye lids – gain shape from tarsal plate (ridge of connective tissue).  Also comprised of skin, conjunctiva, striated and smooth muscle.

1.  Sty – acute hordeolum – is an infection of a hair follicle of the lid – subsides or rupture on its own.  Treated with hot moist compresses and sometimes antibiotics.

2.  Xanthelasma – slightly raised, yellowish plaques along the nasal borders of both eyelids.  They may accompany lipid disorders, or may be seen in normal persons.  Composed of cholesterol deposits.



3.  Positional defects of lids

a.  Entropion – inward turning of lid causing corneal and conjunctival irritation.




b.  Ectropion – outward turning of lid causing tearing.

c.  Exophthalmus – retracted upper lid – rim of sclera is visible between iris and upper lid.  Eye appears to be bulging.  This accompanies hyperthyroidism.

d.  Ptosis – drooping lid – due to muscle weakness, and accompanies neurological problems (Bell’s palsy, CVA)


C.  Conjunctiva – covers the sclera and the eyelid

· Palpebral conjunctiva – covers the lid

· Bulbar conjunctiva – covers the globe

· it is clear, except when inflamed

1.  Conjunctivitis is inflammation of conjunctiva – “pink eye”

· If yellow drainage accompanies the conjunctivitis, it is potentially a bacterial infection and should be treated with antibiotic eye drops.  Is contagious and child should not go to school or day care.

· If no drainage is present, it is viral and antibiotics will not help.  In fact, may create reactive problems, more redness and drainage.  Is contagious.

2.  Assess patient for internal blood loss leading to anemia by looking inside lower lid.  If bright red, hemoglobin is probably okay.  If pale (Caucasian skin color, hemoglobin is low and patient may experience syncope or fainting)

3.  Assess for discoloration of schlera.  If yellowed, consider jaundice.


D.  Cornea – note clearness of eye; moist glossiness


E.  Iris – colored disk around pupil.

· Sometimes, in the elderly, there is a white outline to the pupil

· Called “arcus sensilis”

· Is a normal variant

F.  Pupils (Cranial nerve III or oculomotor nerve)

1.  Pupil reaction to light – brisk response when light is shone into eye.  See neuro checklist for papillary sizes.



a.  Direct

b.  Consensual – opposite pupil contracts when light reflex is stimulated


2.  Pupil reaction to accommodation

· Pupils dilate to when focusing on a distant object

· Pupils constrict as they focus on a near object

· Ask patient to watch your finger as you move it from close to the patient towards your nose

3.  Pupil abnormalities

· Dilated fixed

· severe brain damage

· mydriatic drops (dilating) anticholinergics

· this is a very late change – many other neuro signs before this

· Small fixed – Pontine hemorrhage, miotic (constricting) drops, morphine or related drugs

4.  Documentation: PEARL: Pupils Equal And Respond to Light


G.  Extraocular muscles

1.  Hold pencil 30 cm. (12 inches) from face at central point of eye.  Move pencil in an “H” configuration.




a.  Six cardinal positions of eye

· have patient follow you as you draw an “H” in the air

b.  Muscles

· medial rectus

· lateral rectus

· superior rectus

· superior oblique

· inferior oblique

· inferior rectus

c.  Innervation: CN III, IV, VI



2.  Inspect for:

a.  Normal conjugate or parallel movements of eyes in each direction (eyes move together)

· Strabismus – eyes crossing

b.  Abnormal movements of eyes (i.e., Nystagmus – irregular, jerky movements).  Note: Normally several beats will occur at extreme of gaze.

c.  Relation of upper lid to eye (lid should overlap iris slightly throughout movement)

d.  Diplopia (double vision) is a sign of unequal eye muscle strength

H.  Intraocular pressure – checked by optometrist or ophthalmologist with a small instrument placed directly on anesthetized cornea.  Should be checked regularly over the age of 40 to detect glaucoma


I.  Visual fields – (Cover one eye or have patient close one eye)



1.  Stand in front of patient (approximately two feet away).



2.  Both patient and examiner cover their eyes on the same side.

3.  Patient should look at examiner’s eyes.  The object is to compare what you see to what the patient sees.

4.  Spread arms laterally with hand slightly back beyond patient’s face.  Wiggle fingers.



5.  Patient should see fingers at 90 degree angle to his face.

· Fingers from top of patient’s head – seen at 50 degree angle.




b.  60 degrees medially (obstructed by nose).




c.  70 degrees downward (obstructed by cheekbone).



6.  Abnormalities of visual field – visual field cut

a.  Bitemporal hemianopsia – outer half of each visual field is absent.  This is a typical finding when a pituitary tumor presses on the optic chiasm.

b.  Left or right homonymous hemianopsia – interruption of optic tract as it travels from optic chiasm back to occipital lobe of cortex.  This may be seen after a CVA affecting that area of the brain.  The patient loses the ability to see things in the opposite visual field.

· CVA in right side of brain causes defect of left visual field – stand to patients right so he can see you.  Note that he may not see items on left side of food tray.

· CVA in left side of brain causes defect of right visual field – stand to patients left so he can see you.  Note that he may not see items on right side of food tray.

· Any change in visual field is very significant and should be reported.

J.  Screening using Snellen Eye Chart


1.  Place patient 20 feet from chart


2.  Cover one of the patient’s eyes


3.  Have the patient read the smallest print that they can


4.  Record what is written at side of line, e.g. 20/20

· first number indicates their distance from the chart

· second number indicates the distance at which a normal eye can read that print

K.  Visual acuity – Types


1.  Emmetropia – ideal eye


2.  Hyperopia is a refraction error

· far-sighted eye

· image focuses behind the retina

· distant vision is okay

· near vision is poor

3.  Myopia is a refraction error

· near-sighted eye

· image focuses in front of the retina

· near vision is okay

· distant vision is poor

4.  Astigmatism is a refraction error caused by abnormal curvature of the cornea or lens

5.  Presbyopia – aging eye

· lens loses elasticity

· ciliary muscles weaken

· gradual loss of accommodation

L.  Ophthalmoscopic exam or fundoscopic exam

1.  Darken room and turn on ophthalmoscopic lens disc to 0 diopters

2.  Use right hand and your right eye for patient’s right eye and vice versa

3.  Patient fixes gaze on specific point – 15 inches away and 15 degrees lateral to patient’s line of vision, shine light on pupil



a.  Note the red reflex

· opacities interrupt the red reflex

· a cataract is an opaque lens (opacity)

b.  Examiner should keep both eyes open

c.  Focus on retina in vicinity of optic disc

· Change diopters on the ophthalmoscope to adjust for your vision and the patient’s vision

· Color of fundus depends on pigmentation of patient

· Check vessels

· Follow a vessel medially towards the disk

· Check disk – it is yellowish

