TECHNIQUES & EQUIPMENTS
Tonometry

· The measurement of intraocular pressure can be performed using one of several available instruments. 

· The eye should be anesthetized (e.g. proparacaine 0.5%) before using a tonometer

· Examples are: The Schiotz tonometer and Goldmann's applanation
Corneal light reflex

· Corneal light reflex evaluation (Hirschberg test) is performed by shining a beam of a light at the patient's eyes, observing the reflections off each cornea, and estimating whether these "reflexes" appear to be positioned properly.

· If the reflection of light is noted temporally on the cornea, esotropia is suspected 

· Nasal reflection of the light suggests exotropia (outward deviation). 
· Accuracy of these tests increases with increasing angles of misalignment.

Cover/uncover test

· Another way of evaluating alignment is with the cover test, in which the patient fixes on a target while one eye is covered. 

· If an esotropia or an exotropia is present, the deviated eye will make a corrective movement to fixate on the target when the previously fixating eye is occluded. 

· The other eye is tested similarly. 

· When the occluder is removed from the eye just uncovered, a refixation movement of that eye indicates a phoria, or latent deviation if alignment is reestablished 

· If the uncovered eyes picks up fixation and strabismus is still present, then that eye can be presumed to be dominant and the nonpreferred eye possibly amblyopic. 

· If the eye remains deviated after the occluder is removed, a tropia is noted to be present 

· A deviated eye that is blind or has very poor vision will not fixate on a target.
· In the cover-uncover test the patient looks at a distant object with both eyes open, and one eye is covered with an occluder. 
· If the other eye makes a movement to pick up fixation, a heterotropia (manifest deviation) exists; the direction of the corrective eye movement indicates the type of deviation. 
· The other eye is tested similarly. 
· If no movement occurs on cover testing, but a refixation response occurs when either eye is uncovered (alternate cover test), a heterophoria (latent deviation) exists. 

· If neither eye moves as the occluder is alternated back and forth, this state is called orthophoria.
Refractive power

· The greater the curvature of a lens, the greater its refractive power
· The refractive power of a lens is conveniently measured in diopters, the number of diopters being the reciprocal of the principal focal distance in meters.
· For example, a lens with a principal focal distance of 0.25 m has a refractive power of 1/0.25, or 4 diopters. 

· The human eye has a refractive power of approximately 60 diopters at rest.

· Objects nearer than infinity are seen with the aid of accommodation, which increases the refractive power of the lens.
Evisceration/eventration

· Removal of the contents of the eyeball, leaving the sclera and sometimes the cornea
· The process wherein tissue or organs that usually reside within a body cavity are displaced outside that cavity usually through a traumatic disruption of the wall of the cavity

· Orbital exenteration: removal of the entire contents of the orbit.
Leukocoria
· Leukocoria (a white pupil) is associated with serious diseases 

· Causes of leukocoria include retinoblastoma, retinopathy of prematurity (ROP), pupillary membrane, cataract, vitreous opacities, retinal detachment, toxocara infection, and retinal dysplasia
Ophthalmoscopy and Related Tests

· A hand-held direct ophthalmoscope allows visualization of the ocular fundus

· Ophthalmoscopy is aided by dilating the pupil with 1 drop of tropicamide 1% and/or phenylephrine 2.5% (repeated in 5 to 10 min if necessary); for longer action or wider dilation, cyclopentolate 1% and/or phenylephrine 10% may be used.
· Assessment of the red reflex and clarity of fundal details indicates the degree of media opacity. 

· Abnormalities may then be localized to the cornea, lens, or vitreous by variations of focus of the ophthalmoscope and use of parallax.
· The optic disk is examined for swelling, pallor, and glaucomatous cupping. 

· Macular lesions causing poor central vision are usually apparent. 

· The retinal vessels are scrutinized for caliber and wall changes.

· Retinal hemorrhages, exudates, and cotton-wool spots are noted
· Therefore, if an adequate view of the fundus is precluded by a miotic pupil, use of a dilating agent (e.g. 2.5% phenylephrine or 0.5% or 1% tropicamide) should provide adequate mydriasis (dilation). 

· In infants, a combination of 1% phenylephrine with 0.2% cyclopentolate (Cyclomydril) is safer. 

· Structures to be observed during ophthalmoscopy include the optic disk, blood vessels, the macular reflex, and retinal changes if present, as well as the clarity of the vitreous media. 

· By increasing the amount of plus lens dialed into the instrument, the point of focus moves anteriorly from the retina to the lens and finally to the cornea.

· Ophthalmoscopy should include assessment of the clarity of the ocular media, that is, the quality of the red reflex. 

· The red reflex test (Bruckner test) is useful for identifying disorders such as media opacities, large refractive errors, and strabismus. 

· A difference in quality of the red reflexes between the two eyes constitutes a positive Bruckner test
· The red reflex of each eye can be compared simultaneously when the observer is approximately 4 feet away from the patient. 

· The largest diameter of light is shown through the ophthalmoscope and no correction (zero setting) is dialed in the ophthalmoscope unless it is to compensate for the examiner's uncorrected refractive error

· Atropine and scopolamine are not recommended because of their prolonged action. 

· Ophthalmoscopy will disclose opacities of the cornea, lens, and vitreous as well as lesions of the retina and optic nerve.
· The strength of the ophthalmoscope lens required to bring the retina into focus gives an approximate measure of refractive error. 
· The fundus may show changes due to systemic disease (e.g. diabetes mellitus, hypertension).

