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I.
Anatomy

A. Review (see handouts)



1.    Cornea – transparent front “window” of the eye that serves as the major refractive surface.



2.
Sclera – The thick outer coat of the eye, normally white and opaque.

3. Conjunctiva – The thin, vascular tissue covering the inner aspect of the eyelids (palpebral conjunctiva) and sclera (bulbar conjunctiva).

4. Anterior chamber of the eye – The space that lies between the cornea anteriorly and the iris posteriorly.  The chamber contains a watery fluid called aqueous humor.

5. Pupil – The circular opening in the center of the iris that adjusts the amount of light entering the eye.  It’s size is determined by the parasympathetic and sympathetic innervation of the iris.

6.
Posterior chamber of the eye – The small space filled with aqueous humor behind the iris and in front of the vitreous.

7. Uvea or Uveal tract – That part of the eye that is the anterior chamber, pupil, iris and posterior chamber.

8. Lens – The transparent, biconvex body suspended by the zonules, the pupil and the iris: part of the refracting mechanism of the eye.

9. Ciliary body – The structure that produces aqueous humor.  Angles of the lens are controlled by the ciliary muscles (accommodation).

10. Aqueous humor – produced by posterior ciliary body -( posterior chamber-(anterior chamber-(Canal of Schlemm, which encircles the eye at the limbus (corneal/sclera junction) then is reabsorbed.

11. Vitreous chamber – The relatively large space behind the lens that  extends to the retina.  The cavity is filled with a transparent jelly material called vitreous humor.

12. Optic nerve – enter at the optic disc, which is seen on fundoscope exam

13. Choroid layer – The vascular, pigmented tissue layer between the  sclera and the retina.  The choroids provides the blood supply for the outer retinal layers.

14. Retina – The neural tissue lining the vitreous cavity posteriorly.  Essentially transparent except for the blood vessels on it’s inner surface, the retina sends the initial visual signals to the brain via the optic nerve.

15. Optic nerve, and central retinal vessels come out of the optic disc and branches over the retina in variable pattern, one person to the next.

16. Avascular place in retina is where light rays strike the choroids directly: sharpest visual acuity, here at the Macula Densa.
a)  Fovea centralis is where contact is made with the choroid (oval depression at the center of the macula). 

Eye Symptoms: Loss of Vision, Red Eye and Eye Pain
II.  Red Eye

A. Pathophysiology



1.   Due to injury or inflammation of the anterior aspect of the globe or orbit.




a)
Inflammation may be localized to the eyelid, orbit, conjunctiva, sclera, cornea or anterior chamber and iris. 




b)
most commonly caused by viral or bacterial infection

             B.   Disorders Associated with a Red eye

             
1.   Conjunctivitis (inflammation of the conjunctiva):  Bacterial, Viral, Allergic, other causes

  

2.  Acute Angle-closure glaucoma:  emergency d/t sudden and complete occlusion of the anterior chamber angle 


(between cornea and iris) ( pressure is moving backwards (( intraocular pressure) ( blindness


Sn/Sx: hyperemia of sclera and episclera, unilateral , visual changes, pt  sees halo’s ( severe HA 


and eye pain ( N/V, looking into bright lights will alleviate some of the pain



Dx:
( intra-ocular pressure, nipple test, semi dilated pupils that are non reactive




DDx: 
migraine, temporal arteritis; 




Tx:

osmotics, laser therapy, surgery






3.   Acute Uveitis:  associated w/ HLA-B 27 ( AI; immune deficiency




anterior:  

ankylosing spondylitis, Reiter’s syndrome, psoriasis, inflammatory bowel diseases





intermediate:
pars plenitis-  AI dz. specific to the uveal tract( blurring, change in vision.  Tx:  









corticosteroids





posterior:

sarcoidosis





pan:


???






Sx:  (for all except intermediate form)  eye pain, photophobia w/ diminished vision; if joint Sx 





are concomitant ( think auto immune disease!

4.
Subconjunctival hemorrhage:  




Sx:  painless, self-limiting


5. 
Blepharitis




etiology:  bacterial/meibomian gland dysfunction; seborrheic dermatitis




Sx: 
mild itching, burning , erythema of lid margins, pos. flakiness  along eyelash follicles, pustules 





that rupture, ulcers along lid  margins, styes (internal or external; 





blepharo-conjucntivitis:   eyelid turns in (entropion) ( corneal scarring





-pain and visual changes ( leading to keratitis

6. Keratitis:  inflammation of the cornea ( edema ( ulcerations ( visual loss





etiology:







-infections:  bacterial (Pseudomonas, Staph, Moraxella), HSV, fungal, amoeba

-complication of conjunctivitis, blepharitis, dry eyes (keratitis sicca)





Sn/Sx: injection around the cornea, pain, photophobia, lacrimation,  ( vision, unilateral or  bilateral

7. Adrenal disease – affects the eyelids, lacrimal apparatus, and orbit; includes stye and blepharitis
8. Abrasions and foreign body

III. Loss/Blurred Vision

A.
Refractive errors – is a problem when the light rays do not pass properly through the cornea 



and the lens to form an image on the retina.

  


1.   
Myopia (nearsightedness) – seen in adolescents



 
2.   
Hyperopia (farsightedness)
                    
3.   
Astigmatsm



4.   
Presbyopia – is the natural loss of accommodative capacity with age.

             B.   Media Opacities – irregular or opacity of the clear refractive media of eye (cornea, anterior 




chamber, lens, vitreous) will cause blurred vision or a reduction of visual acuity.

                   1.  Problems with the cornea



a)
Corneal edema – can result from systemic problems ( referral

                          

I.
Usually due to increased intraocular pressure (glaucoma)





ii.    Any acute infection or inflammation of the cornea, keratitis ( causing corneal ulcers

      

             iii.
pain, visual changes, photophobia, lacrimation, unilateral    

b) Corneal abrasions – is acute, resulting from ill fitting lenses, or something in the eye.

2. Problems with Anterior Chamber – trauma or inflammation to the eye produces cellular material in the media (WBC’s, RBC’s, etc)
a) Uveitis, iritis
b) Hyphema – blood in the anterior chamber.

· Most commonly caused by blunt trauma to a normal eye

· Abnormal vasculature due to systemic diseases predispose to hyphema.  i.e. diabetes

                          3.
 Problems with the lens – a common cause of decreased vision, especially chronic.

                             
a) Cataracts – densities or opacification in the lens.

· Develops slowly, usually in the elderly (senile cataracts)

· Usually bilateral

· Cardinal symptoms: progressive, painless loss of vision

· Cardinal signs: decrease or loss of red reflex, cloudy view of optic nerve and retinal vessels.


    4. 
Problems with vitreous
   Vitreous hemorrhage (most common) – can occur after trauma and conditions causing






retinal neovasculation (systemic conditions).

· Subarachnoid hemorrhage (one cause of visual loss in aneurysms).






Signs and symptoms: acutely, vision goes blurry, and person sees red glow to everything.  






As blood breaks down, deposition of black pigment sometimes experienced as floaters (an 






area of decreased or no vision). See red hemorrhage on retina, later healing with cotton wool 






marks

5. Inflammation – in conditions related to uveitis                        


C.   Retinal diseases (associated with sudden visual loss)       

             1. 
Retinal detachment – retina is torn away and folds on itself (looks like a billowing curtain)



 a.
signs and symptoms:  painless loss of vision with flashing lights large number of floaters.  Shade over 




the vision in one eye.

              2.   Pigmentary lesions (moles, melanoma, retinosis pigmentosa) can also affect receptors.

              3.   Retinitis or chorio retinitis – is inflammation of choroids and retina

a) CMV retinitis – leading cause of visual loss in patients with AIDS (~25%)

b) often seen in Connective tissue disease; may have auto-antibody involvement

              4.   Systemic causes of Retinopathy (proliferative and non-proliferative)

a) Diabetic retinopathy- major cause of blindness in maturity onset diabetes

· Neovascularization (proliferative form)– cause of vitreous hemorrhage

· Dilation of veins, retinal hemorrhage, retinal edema and hard exudates

b) Hypertensive Retinochoroidopathy:  d/t AS (  HTN (painless hemorrhages, visual changes

5.   Retinal Vascular Occlusion  of central artery or vein         

a) sudden loss of vision, painless, unilateral, can be transient or permanent

b) due to thrombus, emboli (AS)

      D.   Optic Nerve disease

             1.   Optic neuritis (papillitis) – inflammation of the nerve itself




a.
causes:  inflammation (viral, meningitis, syphilis), infarction (DDx temporal arteritis), tumors, demyelination




b.
Signs and Symptoms:   positive fundoscopic findings





*unilateral loss of vision, usually develops suddenly, may increase during the following days.





*visual acuity often improves within 2-3 weeks





*commonly there is pain in the region of the eye, worse with eye movement

                    
*optic disc may be swollen as well as retina, hyperemia




c.  
possibility of permanent vision loss

2. Retrobulbar neuritis – more common 20-30 year olds, idiopathic, associated w/ MS

a) decreased central vision with pain upon movement of the eye in any direction
b) inflamed nerve fiber, not involving the disc (no fundoscopic findings)

IV.
Eye Pain


A.
Usually not associated with loss of vision or risk of it


B.  Most common conditions are those involving external surface of eye.


C.  Causes of Eye Pain:



1) 
Conjunctivitis – mild/superficial pain



2) 
Lid problems – as in styes, blepharitis

    

3) 
Cornea – very sensitive to pain

    

4) 
Uvea – also very sensitive, pain deep in eye, pupil spasms, photophobia

 

5) 
Meninges of optic nerve, orbit – very sensitive to pain; deep pain, eye movement causes pain

  6) 
Vitreous, lens, retina are not pain sensitive (detached retina  gives flashes or shimmering of light, black curtain dropping down…not pain)       

7) Sinuses give pain around the eye (referred pain)

8) Eye strain pain is due to overuse of extra ocular muscles:  wake w/ no problems but problems progress as the 


day continues

Examination: know the anatomy of the eye and periorbital structures

Brows and lashes: 

· Queen Anne's sign/thinning or lateral absence of brows may be related to hypothyroidism.
· seborrheic dermatitis:  EFA deficiency


· eczema:  food allergies


Lacrimal Apparatus: Observe lacrimal gland for swelling, palpate nasolacrimal duct for swelling and obstruction.

· Dacryocystitis is an obvious, raised erythematous mass usually secondary to nasolacrimal duct obstruction.  A purulent discharge may be extruded from the lid puncta by massage over the lacrimal sac.  Tx:  Hot/Cold compress.


Eyelids: composed of skin, muscle and conjunctiva on the tarsal lining.  With eyes closed gently, look for 


symmetry of closure and presence or absence of swelling, nodularity or tremor.  

· Sties (hordeola) are inflammatory nodules of eyelash follicles identified by a reddened mass at the lid margin, sometimes with a yellow dot of purulent inflammation at the center.  Sties are tender and tend to be recurrent with a history of spontaneous regression.

· Chalazion are inflammation of meibomian glands (lubricate the conjunctiva) which cause tenderness and swelling of the upper or lower eyelids and conjunctival injection.


Dx:
Unable to differentiate from stye at early onset.  With time a chalazion becomes granular while stye becomes cystic, 


therefore palpation is necessary to distinguish.  (MG, SC or Meibomian granular, stye cystic)
· Entropion (eversion) is common in the elderly or in patients with scleroderma.  A visible rim of sclera present (esp. if u/l) with eyes closed is a pathologic symptom and may be CNVII pathology (levator palpebrae superioris).

· Entropian  is a less common inversion of the eye, more likely to indicate a severe  pathology  

· Blepharitis is an infectious or allergic irritation of part or all of the lids and adjacent  tissue and is commonly seen in general practice.  



Dx:  The physical findings are swelling and sometimes purplish erythema of the affected region, with or without an 



associated conjunctivitis or nasal allergy.  Excess tearing is common or rarely very dry eyes.  

-If allergic:  concurrent PND, rhinitis, clear constant fluid

-if viral:  serous fluid

-if bacterial:  pain, inflammation, purulent discharge 



-SRP: Bilateral, edematous blepharitis after traveling may be due to trichonosis from pork consumption. 

· Ptosis means drooping.  The upper lid can have ptosis in isolation with a partial CN III lesion, or with disease at or about the neuromuscular junction of the levator palpebrae.  Rule out local orbital problem displacing lid or globe and assess extraocular motions and pupillary light reactions individually, directly and consensually, and aggregately, to seek deficits in other functions of CNIII (orbicularis oculi) or its anatomic neighbors.
· Exophthalmos, also called proptosis, is a bulging of the eye.  


Symmetric exophthalmos may indicate:

1. normal variation (African Americans on average great anterior protrusion)

2. Graves hyperthyroidism (but not other forms of thyrotoxicosis)*

3. CHF




Unilateral exophthalmos may indicate: 

1. Graves*

2. ocular neoplasm*

3. inflammatory lesion (infection, pseudotumor)


*Audible systolic ocular bruits may accompany Graves or neoplasm.

· Xanthelasma are yellowish to yellowish-pink subepithelial excrescences, most commonly in the upper eyelid, especially medially, and occasionally in the lower lids that correlate with premature coronary artery disease by reflecting substantial hypercholesterolemia.

Iris: With lids open, note symmetry of exposure of the iris and surrounding sclera.  In the open position, the upper lid should extend slightly below the superior rim of the iris, and the lower lid usually allows exposure of a small rim of sclera beyond the limbus. Cataract surgery may result in irregular iris periphery.  This is an avascular structure (see below). The iris has sympathetic and parasympathetic innervation from CNIII.

· Horner’s syndrome:  ptosis, meiosis (pinpoint pupil), anhydrosis.  May be caused by a Pancoast tumor or any severance of the sympathetic trunk in the neck (see pupillary tract below)

Conjunctiva: With thumbs immediately under the lower lashes (do not grasp lower lashes), pull the lower lids downward while the patient looks upward to view the inferior recess of the lower conjunctiva to observe for exudate, erythema, or nodularity.  


To view the upper conjunctiva, place a Q-tip firmly against the lid, then sharply grasp the lashes and, while having the patient look as far away as possible, fold the upper lid  over the Q-tip.

· Conjunctivitis is among the most common ocular disorders encountered by PCPs.  Suspect viral or bacterial if there is yellow or purulent exudate.  Physical irritation produces conjunctivitis in persons exposed to excess particulate matter in the air and in those with inadequate tear formation, e.g. Sjogrens, RA.

· Conjunctival vessels disappear at the margin of the cornea and prominent vessels should NOT be seen overlying the iris 


or within 0.5 mm.  Reddening of vessels over the iris implies uveitis found in sarcoidosis, Reiter’s and other conditions.  If you 




suspect uveitis, consult an ophthalmologist promptly.

· Edema of the conjunctiva is chemosis.  It is recognizable swelling, often with a buckling of the excess tissue and sometime 



a degree of localized anterior protrusion at the inferior fornix.  Superior vena cava syndrome and respiratory failure must be 




ruled out in patients with chemosis.


Sclera:  inspect for increased vascularity or other discoloration.

· Pinguecula are b/l yellowish deposits on the sclera medial or lateral to the limbus. 
· Pterygium is a wedge-shaped growth of vascularized conjunctiva that extends onto the cornea.

· Arcus cornealis/senilis is a lipid-rich corneal/pericorneal whitening, just inside the limbus, usually beginning at 12 and 6 o'clock.  This finding is common in persons over 50 yo but hyperlipidemia and atherosclerotic dz must be ruled out if found in younger persons.

PALPATION:   DO NOT MANIPULATE THE EYE IF YOU SUSPECT TRAUMA

With patient eyes closed, palpate the orbits for bony symmetry and smoothness.  If tenderness or nodularity is found in any periorbital structure, note location, characteristics of color and consistency, dimensions, and presence or absence of tenderness to manipulation.

If there is a foreign body in eye:  refer and cover both eyes to prevent tracking.

 "Range of motion"/Extraocular muscle movement:  face the patient at eye level, approximately 30 cm away and ensure the patient does not move their head.  Any unilateral deviation or patient complaint of double vision should be recorded and repeated with each eye separately while the other is covered.  


Cover the normally functioning eye:  

· If an isolated eye performs abnormally, the lesion is most likely in the CN. 

· If an isolated eye performs normally, the lesion is in the integrative circuits that determine conjugate 



binocular eye movements (i.e. the median longitudinal fasciculus of the brainstem).  

· Dysconjugate gaze  may be due to Multiple sclerosis and ALS.

· Strabismic Amblyopia/"lazy eye" is a misaligned eye. In children (< 6 yo), this is rarely caused by serious neurologic deficit and the affected eye usually drifts inward.  Strabismus arising later in life may have a specific and serious neurological basis (orbital cellulitis, neoplasm, advanced Graves) and frequently drifts outward.


Tx:  cover the good eye for 6 months.  

· Nystagmus is a beating, abnormal involuntary movement named for the fast component that follows the initial deviation and produces a return toward rest position observed most commonly when testing extraocular movements. 



Test for nystagmus by placing the head at the lateral extreme then move back towards center slightly. 



Cold water in the ear (Caloric test) can induce nystagmus.

· Horizontal nystagmus of three or fewer beats at the extremes of eye position is normal.  Sustained (> 5 beats) horizontal 





nystagmus on lateral gaze is a sign of:

1. acute ethanol intoxication

2. cerebellar lesions

3. vestibular lesions

· Nystagmus in any direction can occur with phenytoin (Dilantin) toxicity.

· Vertical nystagmus occurs in several brainstem disorders.

· Rotary nystagmus can occur with cerebellar dz, labyrinth dysfunction or brainstem  dz and is also congenital.

Tests


Visual fields by confrontation:  Estimates the integrity of peripheral vision, measures optic nerve, chiasm, calcarine radiation, and occipital lobe function.  Detects major compromises in portions of the 

1. optic disc

2. optic chiasm

3. retrobulbar optic nerves or their posterior connections 

Assesses field of vision and loss of vision.



Test is conducted approximately 1 meter from the patient.  Patient covers eye and examiner covers mirror eye.  Hand is equidistant from patient and examiner in all directions (examiners field of vision is control and discrepancy between examiner and patient is noted).  Wiggling the finders as a visual stimulus is not desirable.  Normal peripheral fields should approximate 90( temporally, 50( nasally, 50-70( superiorly, and 50-70( inferiorly.  Marked deviation indicates the need for additional evaluation (formal perimetry).  

· Bitemporal hemianopsia is the loss of vision in the temporal half of each eye and classically represents damage to the optic chiasm, usually posterior,  from expansion of a pituitary mass (usually a pituitary adenoma).

· Homonymous hemianopsia represents damage to the optic tract posterior to the chiasm (calcarine radiation).  

· A right calcarine lesion produces loss of right temporal and left nasal half fields of vision.  

· A left calcarine lesion produces loss of right nasal and left temporal half fields of vision.

· Binasal hemianopsia is not known to be clinically possible.

Pupillary reflexes: requires light perception by the retina, conduction of the afferent sensory impulse through the optic nerve (CNII), and intact efferent nerve (CNIII) to the constrictor muscles of the pupil.  The optic tract runs to:

reticular formation ( reticulospinal tract ( ventral root ( superior cervical ganglion ( dilator muscle of the eye 

EW nucleus ( ciliary ganglion of right sphincter muscle of the eye and smooth muscle of the ciliary body:  accommodation)

Light reflex is tested by dimming lights to dilate pupils slightly, patient fixates on far wall to avoid inadvertent accommodation), shine light into one eye to allow constriction, remove light to allow pupil to dilate again, shine light into same eye, observe constriction in opposite eye.  Repeat with light in opposite eye. Asymmetry or absence of pupillary response, unless clearly accounted for on the basis of established blindness to light, should be considered indicative of local or central pathology.

· Marcus Gunn Pupil  is often present in MS producing a relative afferent pupillary defect.  This means the ability of the optic nerve and visual apparatus to fire neural impulses in response to retinal illumination is reduced, often unilaterally, but the efferent limb, CN III,  for pupillary constriction is not.


Clinically, constriction does not occur in the side of the lesion with direct illumination (CN II lesion).  Illumination into the 


unaffected side causes consensual constriction (CN III intact).  Returning to the affected side, illumination causes relative  dilation of 


the pupil as the pupil returns to normal.

· Physiological anisocoria is indicated when the resting size of the two pupils differs enough to be recognizable (r/o pathology by Hx, extraocular motions, normal reactivity to light and accommodation and other neurological changes).  
· Argyll Robertson pupil presents with sluggish or absent light reaction but normal accommodation.  It is caused by 

1. neurosyphillis in tertiary syphillis (rare)

2. Adie's syndrome

3. diabetic neuropathy 

· Drugs, either endogenous (epinephrine dilates the pupil) or exogenous (heroin constricts, cocaine dilates, topical pilocarpine used for glaucoma constrict) may affect the pupil.  Neither systemic sympathomimetics (i.e. B-blockers) nor antimuscarinics (amitriptyline) will cause much dilation.


Accommodation: The patient is asked to focus on the examiner's finger held at 30 cm from the patient's nose, then to follow the finger as it moves toward the nose.  The two pupils are observed for progressive and symmetrical constriction as the focal point moves closer to the eyes. There are no normal variants to account for unilateral failure of accommodation (see presbyopia).  


Corneal reflexes: Requires intact CN V sensory fibers and CN VII motor fibers to the orbicularis oculi muscles and levator palpebrae (CN III).  Patient is asked to focus on a spot over the examiner's shoulder.  Without entering the patient's field of vision, a fine cotton wisp is touched lightly to the cornea and the eye should blink reflexively.  (Rarely performed anymore)


Visual acuity/CN II: 20 ft (6 meters) from Snellen or "E" (used for children) charts, 14 inches (35 cm) from Rosenbaum pocket card.  Test one eye at a time, covered eye remains open. Patient reads the smallest line clearly visible.  Record the numerator as the distance (or equivalent) of patient from chart and denominator as the distance (or equivalent) at which a normal eye can read the chart or card.  

Refractive errors occur when the image produced is imperfectly focused on the retina.  

· Hyperopia (far sightedness - the inability to perceive near objects clearly) is a reduction in visual acuity that results when the axial length of the eye is too short causing the point of focus to be behind the retina.  

· Myopia (near sightedness - the inability to perceive distant objects clearly) is a reduction in visual acuity that results when the axial length of the eye is too long causing the point of focus to be before the retina.

· Presbyopia occurs d/t loss of accommodation with aging is manifested by a decreased ability to focus on near objects.

· Astigmatism results when the refractive power of the cornea and lens is different in one meridian than in another.


Acute onset of impaired visual acuity that is markedly asymmetric, not correctable by lenses, or accompanied by other Sn/Sx should be evaluated by an ophthalmologist.

Ophthalmoscopic examination 



Pharmacological dilation of the patient's pupils greatly facilitates ophthalmoscopy.  Recommended agents include 1% tropicamide and 2.5% phenylephrine hydrochloride.  Dilation of the pupil is contraindicated if:

(1) assessment of the anterior chamber depth suggests a shallow chamber and a narrow angle (do not dilate because an attack of angle-closure glaucoma might be precipitated)

(2) patient has had a cataract extraction with implantation of an iris-supported intraocular lens (dilation could cause a dislocation of the lens as newer synthetic lenses may  be surgically affixed to the iris) 

(3) if a patient is undergoing neurological observation (i.e. head injury).  


Corneal and iris examination: Select +15 lens at a distance of 2 inches (1 cm) to detect foreign bodies in the cornea or irregularities in the pupil.


Lens and vitreous examination: Select the +6 lens at a distance of 6 inches (15 cm) from the patient to observe lens opacities.  Have the patient look up and down, to the right and left to further observe vitreous opacities.

· Cataracts produce black spots in the red reflex.  The iris may appear keyhole-shaped after a patient has had cataract surgery or other trauma to the eye.



Fundus examination: Select the 0 lens at a distance of 6 inches (15cm) approximately 25( to the side of the patient to observe the red reflex.  Observation of a hyperopic (far-sighted) patient may require more +lens (green, closer to you) and myopic patient may require more -lens for clear focus (red, further to you).  



Tips for better fundoscopic examination:

· Open the aperture as much as possible.  

· Lower intensity light will prevent pupillary constriction. 

· To get the pupils to dilate, have the patient cover their eyes with their hands, leaving their eyes open, 



staring into the darkness. 

· You can also have the patient sit lower than your observation position.  



In a darkened room, while the patient is fixating on a distant object, move toward the patient.  The optic disc should come into view at about 1.5-2 inches (3-5 cm) from the patient. Observe the disc for clarity of outline, color, elevation and conditions of the vessels.  Follow each vessel as far to the periphery as possible.  To locate the macula, focus on the disc, then move the light approximately 2 disc diameters temporally or have the patient look directly at the light. The darkness of the retina tends to parallel that of the skin (amount and distribution of melanin).





To overcome corneal reflection, use the crossed linear polarizing filter, the small aperture or direct the 



light beam toward the edge of the pupil rather than directly through its center. 





Use the green (red-free) light for detailed examination of vessels, ill-defined exudate and obscure 


changes in the macula.

Optic cup is the recess near the center of the optic disc predicts chronic open-angle glaucoma. A cup/disc ratio > 0.5, extension of the cup to meet the outer disc margin, or asymmetry in the cup-to-disc ratio between eyes greater than 0.2 requires referral to an ophthalmologist.

· Glaucomatous fundus or Cupping occurs when the disc to cup ratio decreases as the cup size increases.  The cup is being flattened and spread out secondary to increased internal pressure.

· Papilledema results from increased intracranial pressure (pressure behind the eye), an emergency that threatens both vision and brain function.  The advanced state produces blurring of the disc margins, erythema of background disc and retina and eventually measurable elevation of disc over retina.  


Causes:

1. Severe cases of hypertension (b/l)

2. space occupying lesion (u/l)


DDX includes:

1. pseudopapilledema in marked hyperopia (normal physiologic variant)

2. papillitis (inflammation of the optic nerve).

· Crescents of dark pigmented stipples frequently adjoin the temporal disc margin in myopes (near-sighted).  These are normal and not pathological.

· Retinal venous pulsations are normal in many individuals.  Demonstrated venous pulsations that go away indicate increased intracranial pressure.  Therefore, they should be recorded for reference in future evaluation.

· Arteriovenous crossing changes ("nicking") consists of disappearance of the venous blood column on both sides of an overlying artery.  This sign has meaning only when it is peripheral, 2 disc diameters or more from the optic nerve head.  Nicking is seen with chronic moderate hypertension and with normal aging and persists even after sustained normalization of blood pressure.






Copper/silver  wiring:  extreme vascular occlusion with severe hypertension.

· Retinal (Flame) hemorrhages can appear with severe hypertension, diabetes mellitus, leukemia and severe anemia.  Occur d/t extruded fluid from the vessels.

· Soft "exudates" (cotton wool spots) are flat, white, indistinct edged spots with obliteration of subjacent retina and vessels.  These lesions occur secondary to infarction of the nerve fiber layer in severe microvasculopathy (DM, HTN, renal dz), almost any variety of vasculitis or severe anemia (all causes of retinal hypoxia).

· Hard “exudates” (lipoprotein leakages) have sharp edges, are sometimes shiny and a tendency to more yellowish color.  Hard exudates result from leaky micro vessels and can occur from the same conditions as soft exudates.
  

· Macular degeneration is a common, frequently devastating cause of central visual loss in the aged with diverse ophthalmoscopic findings, none specific enough to permit firm diagnosis by the generalist.  Drusen is a hard lipid exudate that you might see in the early stage of macular degeneration.  The Amsler grid test is a method of evaluating the function of the macula.  

· Clinical presentation:  loss of central vision

· Tx is laser coagulopathy to remove tissue thereby decreasing oxygen requirements 



(also used in diabetic retinopathy).  Naturopathic Tx includes Occudyne to prevent 



progression, although reversal is not an expected outcome.

· Chorioretinitis causes exudation of white cells presenting as well-circumscribed lesions with areas of hyperpigmentation and atrophy of retina allowing white sclera to show through. This is often secondary to tuberculosis or toxoplasmosis.

· Cytomegalovirus retinitis occurs after organ transplant, with various immune debilities, and most frequently with HIV infection, where it frequently progresses to blindness.  Characteristic features are: a tendency to occur along blood vessels, a "brush fire" advance wherein leaving normal-looking but damaged retina behind, and a mixture of yellow exudate and small hemorrhages that has been described as "crumbled cheese and ketchup".



Tx:  Gangcyclovir, very treatable

· Retinal detachment usually occurs from traction of posterior vitreous detachment due to aging, and some systemic dz.  Characteristic features are a normal disc with a gray elevation of the retina in the temporal area with folds in detached sections (wrinkled bed sheet). Vessels are tortuous and elevated over the detached retina.  The 1( cause is extra friction of the vitreous humour (due to dehydration).  Immediate referral!  Cover the eyes to prevent further friction.  
· Proliferative diabetic retinopathy occurs from chronic uncontrolled glucose management.  Characteristic features include a net of new vessels growing on the disc surface, numerous hemorrhages and new vessels at the superior disc margin and dilated retinal veins.

· Neovascularization is due to a lack of oxygen in the retina  
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