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Eye Examination

• Taking a detailed history is the first step in eye 
examination. Important eye history includes;!

• rapidity of symptoms!

• presence of trauma!

• prior eye surgery!

• use of contact lenses!

• treatment already initiated



Eye Examination
• The mainstay of the eye exam is the Snellen visual acuity.!

• In people with refractive errors it is important to obtain the 
best pinhole acuity.!

• For example a Snellen acuity of 6/18 means the patient can read 
at 6m what the “normal population” can read at 18m.



Equipment
• The equipment required to examine the eye 

and visual system includes the direct 
ophthalmoscope, a torch,!

 and fluorescein. !
Ophthalmologists !
will use a a mounted !
fixed focal length !
bimicroscope called!
 a slit lamp.



As an aside...
• Beware the unilateral red eye



Afferent (sensory) System

• Light is transduced in the retina and then 
transmitted to the primary visual cortex via the 
optic nerve (CN II).!

• The cornea is innervated by the nasociliary 
branch of the opthalmic division of the trigeminal 
nerve (CN V).



Efferent (motor)System

• The internal efferent system consists of the iris 
(and ciliary body) (CN III) .!

• The external efferent system consists of the 
extraocular muscles (CN III,IV,VI) and the 
levator palpebrae superioris (CN III), Mullërs 
muscle (sympathetics) (and orbicularis oculi) (CN 
VII).



Examination of the 
Afferent System

• Mnemonic for examining CN II (optic nerve) - 
AFRO.!

• Acuity, Fields, (Pupil) Reflexes, Ophthalmoscopy.!

• Corneal sensation is tested in the non-
anaethetised eye with a wisp of cotton or a tissue.



Visual Acuity



Confrontational  Visual Fields
• Many significant neurologic field defects can be 

found with simple confrontation techniques.!

• Finger Counting. Between one and five fingers is 
presented and the number varied. The fingers are 
presented in a static fashion 20 and 30 degrees 
from fixation.!

• Subjective visual fields. Patient covers one eye and 
focuses on the centre of the examiner's face 
usually the nose. Scotomas not easily identified on 
perimetry are recognized as a central dimming by 
the patient when viewing the examiner's face. 



Amsler Grid



Fig. 1-4. Anatomy of the visual pathways.

G. Interpretation of Visual Field Defects

TEN KEY POINTS TO REMEMBER

1. Optic nerve-type field defects

2. "Rules of the road" for the optic chiasm

3. Optic tract-lateral geniculate body defects

4. Superior-inferior separation of the temporal lobe

5. Superior-inferior separation of the parietal lobe

6. Central homonymous hemianopia

7. Macular sparing

8. Congruity
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Nerve Fibre Layer Pattern

Fig. 1-5. Nerve fiber pattern of retina.

Fig.1-6. Field defects due to interruption of the papillomacular bundle.

9. Optokinetic nystagmus

10. Temporal crescents

1. Optic Nerve-Type Field Defects

a. Retinal nerve fibers enter the optic discs in a specific manner (Fig. 1-5)

b. Nerve fiber bundle (NFB) defects are of three main types

1) Papillomacular bundle: macular fibers that enter the temporal aspect of



Glaucoma

Fig. 1-7. Composite diagram depicting different types offield defects.

the disc. A defect in this bundle of nerve fibers results in one of the following a) Central 

scotoma (Fig. l-6)---a defect covering central fixation b) Centrocecal scotoma (Fig. l-6)--a 

central scotoma connected to the blind spot (the cecum) c) Paracentral scotoma (Fig. 1-6)-

a defect of some of the fibers of the papillomacular bundle, lying next to, but not involving 

central fixation

2) Arcuate nerve fiber bundle: fibers from the retina temporal to the disc,

Fig. 1-5. Nerve fiber pattern of retina.
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Quadrantic Field Defect

• Does the field defect go to fixation 
(retrochiasmatic lesion) or to the blind spot (optic 
nerve lesion).

Fig. 1-8. The key question, in a patient with a quadrantic visual-field-defect: does the field defect go to 

fixation (retrohzasmatic lesion) or to the blind spot (optic nerve lesion)?

enter the superior and inferior poles of the disc (Fig. 1-5). A defect of

these bundles may cause one of the following

a) Bjerrum, arcuate, or "scimitar" scotoma (Fig. 1-7): This arcuate portion of the field, at 15° 

from fixation, is known as "Bjerrum's area"

b) Seidel scotoma (Fig. 1-7): A defect in the proximal portion of the NFB, causing a comma-

shaped extension of the blind spot

c) Nasal step (of Rönne) (Fig. 1-7): A defect in the distal portion of the arcuate NFB. Since the 

superior and inferior arcuate bundles do not cross the horizontal raphe of the temporal 

retina, a nasal step defect respects the horizontal (180°) meridian

d) Isolated scotoma within Bjerrum's area (Fig. 1-7): defect of the intermediate portion of the 

arcuate NFB

3) Nasal nerve fiber bundles: fibers that enter the nasal aspect of the disc



Bitemporal Hemianopia

• Interruption to decussating nasal fibres in 
the chiasm

Fig. 1-9. Bitemporal hemianopia due to interruption of decussating nasal fibers in chiasm.

course in a straight (nonarcuate) fashion. The defect in this bundle results in a wedge-shaped 

temporal scotoma arising from the blind spot and does not necessarily respect the temporal 

horizontal meridian (Fig. 1-7)

c. Lesions at or behind the chiasm tend to cause hemianopic field defects originating from the 

fixation point and respecting the vertical meridian

d. Optic nerve lesions cause field defects corresponding to one of the three major NFB defects 

described above. Nerve fiber bundle defects originate from the blind spot, not from the fixation 

point, and do not respect the vertical meridian, but do respect the nasal horizontal meridian

e. The KEY QUESTION, therefore, in a patient with a quadrantic field defect is: does the field defect 

go to fixation or to the blind spot (Fig. 1-8)?

f. Additional clinical findings supporting the diagnosis of optic neuropathy as the cause of the field 

defect include

1) Decreased visual acuity: patients with isolated retrochiasmatic lesions do not have 

decreased visual acuity, unless the lesions are bilateral, and then the visual acuities will be 

equal; if a patient has hemianopic field defects with unequal visual acuities, then look for a 

lesion around the chiasm (affecting the optic nerves asymmetrically)

2) Patients with decreased (or suspected decreased) visual acuity can be further tested with

a) Light-brightness comparison (eye with optic neuropathy will see the light as "less bright")

b) Color perception comparison (color plates or Mydriacyl bottle cap)

(eye with optic neuropathy will have diminished color perception)
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• Cannot be categorised by “congruity”. Optic tract 
or cortex lesion.

Fig. 1-20. Complete right homonymous hemianopia with macular splitting.

Fig. 1-21. Bilateral homonymous hemianopias with macular sparing.

cerebral artery, ipsilateral macular visual cortex may be spared, because of blood supply 

provided by the terminal branches of the middle cerebral artery. This may be an 

explanation for "macular sparing"

4) However, when there is a generalized hypoperfusion state (e.g. intra-

operative hypotension) the first area of the visual cortex to be affected

is that supplied by terminal branches, the macular visual cortex,

resulting in a central homonymous hemianopia (see Fig. 1-17)
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Congruous Homonymous Hemianopia

• The more posterior a retro-chiasmatic lesion the 
greater the congruity. “Macular” fibres terminate at the 
occipital pole.

Fig. 1-23. Congruous left homonymous hemianopia.

Fig. 1-24. Incongruous left homonymous hemianopia.

8. Congruity

a. Homonymous hemianopic field defects are said to be congruous when the defect is not 

complete (i.e. does not occupy the entire half of the field) and the defect extends to the same 

angular meridian in both eyes (Fig. 1-23; the hemianopia defect extends to the 1370 meridian in 

each eye)

b. Complete homonymous hemianopia (Fig. 1-20) cannot be categorized by "congruity," because 

it is complete

c. Figure 1-24 shows an example of incongruity, the hemianopia of the left eye

Fig1-16. INCONGRUOUS Left Homonymous Hemianopia.

Fig 1-17. A lesion affecting only the tip of the occipital lobe produces a defect of only the central homonymous hemi-

fields. This is an example of a patient with a LEFT occipital-tip lesion.

4. Superior-Inferior Separation in the Temporal Lobe

a. Inferior fibers (ipsilateral inferotemporal fibers and contralateral

inferonasal fibers) course anteriorly from the lateral geniculate body into

the temporal lobe, forming Meyer's loop, approximately 2.5 cm from the

anterior tip of the temporal lobe. They are anatomically separated from the

superior retinal fibers which course directly back in the optic radiations of

the parietal lobe (Fig. 1-4)
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Pseudo-bitemporal 

• Don not respect the vertical midline and are not 
due to lesions of the visual pathway.!

• May be due to refractive errors, tilted discs, 
overhanging eyelids.

Fig. 1-28. Pseudo-bitemporal hemianopia. Field defects do not respect the vertical 

meridian.

3) enlarged blind spots in papilledema

4) large central or centrocecal scotomas

5) sectoral retinitis pigmentosa (mainly in nasal quadrants)

6) overhanging eyelid tissue

3. Binasal Hemianopia

a. Most nasal field defects are due to arcuate scotomas

b. Rarely, true unilateral or bilateral nasal hemianopia may occur with defects having no arcuate 

connection to the blind spot and, to some extent, respecting the vertical meridian

c. Never as a result of chiasmal compression

d. May be due to pressure upon the temporal aspect of the optic nerve and the anterior angle of 

the chiasm or near the optic canal; in these locations a lesion may affect only temporal retinal 

fibers. The fibers cannot be selectively obstructed in the lateral chiasm

e. Cause includes aneurysm, tumor (pituitary adenoma), vascular infarction
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Other field defects

• Retinitis pigmentosa or advanced 
glaucoma

• Toxic optic neuropathy



Other field defects

• Papilloedema• Macular disease



Pupil function

• Pupils Equal & Reactive to Light & 
Accommodation (PERLA).!

• The swinging flash light test can detect anterior 
afferent pathway defect due to the difference in 
stimulation between the direct and consensual 
light responses.!

• Efferent defects result in unequal pupils 
(anisocoria), or poorly reactive pupils if bilateral.



Pupil function

8

The Pupil

A. Anatomic considerations
1. Sphincter muscle of the iris

a. Innervated by parasympathetic fibers originating in the Edinger-Westphal

(EW) nucleus, which forms part of the oculomotor nuclear complex in the

midbrain

b. Input that excites the EW nucleus

1) Light reflex (see Fig. 8-1)

a) Afferent neurons from retinal ganglion cells to the pretectal area; intercalated neurons 

from the pretectal complex to EW nuclei; parasympathetic outflow with the oculomotor 

nerve to the ciliary ganglion, and then to the iris sphincter muscle

b) Monocular light information is carried by the optic nerve to the chiasm, where half the 

fibers decussate to the contralateral optic tract, and half the fibers continue in the 

ipsilateral optic tract

c) Approximately two-thirds of the way along the optic tract some of the axons leave the 

tract, enter the brachium of the superior col-

Fig. 8-1. Pathway of the pupillary light reflex (Redrawn from Miller NR: Walsh and Hoyt's Clinical Nuro-ophthaImoIogy. 

Baltimore, Williams & Wilkins, 1985, p. 421).



Relative Afferent Pupil Defect

• A left Marcus-Gunn pupil (left RAPD).



Relative Afferent Pupil Defect

• An RAPD is usually associated with reduced 
Snellen visual acuity.!

• Causes include central retinal artery occlusion, 
central retinal vein occlusion, retinal detachment, 
temporal arteritis and optic neuritis.



Relative Afferent Pupil Defect



Examination of the 
Afferent System

• Further examination of visual function includes 
colour vision testing (Ishihara plates or Hue 
testing), light and colour saturation (red 
desaturation) at the bed side.!

• Other specialised tests include the 
electroretinogram (ERG) and visual evoked 
potentials (VEP).



Electroretinography (ERG)
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Multifocal ERG

Maculopathy Normal



Examination of the 
Efferent System

• Normal vision requires straight eyes.!

• Misalignment of the eyes in adults results in 
double vision.!

• Misalignment of the eyes in children under the 
age of 6 may result in amblyopia (“dull eye”).!

• Restrictive disease in adults.



Squint

• A misalignment of the eyes is called a strabismus 
or squint.!

• Test for squints with corneal light reflexes, cover 
testing and extraocular movements (EOM).



EOM - field of action



The cover-uncover test



Alternate cover-test



Esophoria



Esotropia



Sixth nerve palsy



Exophoria



Exotropia



Third nerve palsy with aberrant regeneration



Third Nerve Palsy
• Rule of the pupil - a dilated non-reactive pupil in the 

presence of an eye that is “down and out” is highly 
suspicious for a posterior communicating artery 
aneurysm. Urgent imaging (MRA/CTA) is 
mandatory to rule this out.



Fourth nerve palsy



Summary

• A pinhole visual acuity  is mandatory in 
examination of the visual system.!

• Lesions along the visual pathway cause 
stereotypical field defects.!

• Look for a Marcus-Gunn pupil before dilating the 
pupils.!

• The cover test will help to detect extraocular 
muscle imbalances (especially in children who 
usually do not complain of double vision)
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