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Course code: OPT 601 

Course title: Introductory Ophthalmology 

Course credit load: 1 Unit 

Series 1: Ocular Anatomy and Physiology 

• Part 1.1: Anatomy of the Orbit and Ocular Adnexa 

o Sub Part 1.1.1: The bony orbit and its contents 

o Sub Part 1.1.2: Eyelids and the lacrimal apparatus 

o Sub Part 1.1.3: Extraocular muscles and ocular motility 

• Part 1.2: Anatomy of the Globe 

o Sub Part 1.2.1: The anterior segment: cornea, anterior chamber, and iris 

o Sub Part 1.2.2: The lens and ciliary body 

o Sub Part 1.2.3: The vitreous and posterior segment overview 

• Part 1.3: Retinal Anatomy and Ocular Physiology 

o Sub Part 1.3.1: Layers of the retina 

o Sub Part 1.3.2: Physiology of aqueous humour production and drainage 

o Sub Part 1.3.3: Physiology of vision: phototransduction and the visual pathway 

 

Introduction 

Confident ophthalmic practice begins with a clear understanding of ocular anatomy, from the 

bony orbit and its surrounding adnexal structures, through the globe itself, to the retina and the 

underlying physiological processes governing aqueous humour dynamics and vision. This 

opening Series establishes this essential structural and functional foundation, forming the basis 

for every subsequent clinical topic examined throughout this course. 

The aim of this Series is to equip you with a thorough understanding of the basic anatomy and 

physiology of the eye and orbit, and the basic anatomy of the vitreous and retina. 

This Series begins with the anatomy of the orbit and ocular adnexa, before examining the 

anatomy of the globe. It concludes with retinal anatomy and ocular physiology. 
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Series Learning Outcomes 

At the end of this Series, you should be able to: 

• SLO 1.1: describe the bony orbit and its contents 

• SLO 1.2: describe the eyelids, lacrimal apparatus, extraocular muscles, and ocular 

motility 

• SLO 1.3: describe the anatomy of the anterior segment, including the cornea, anterior 

chamber, and iris 

• SLO 1.4: describe the anatomy of the lens, ciliary body, and vitreous 

• SLO 1.5: describe the layers of the retina, and 

• SLO 1.6: describe the physiology of aqueous humour dynamics and the visual pathway. 

 

1.1 Anatomy of the Orbit and Ocular Adnexa 

1.1.1 the bony orbit and its contents 

A pyramidal cavity formed by seven bones 

The bony orbit is a pyramidal cavity formed by the contribution of seven bones, the frontal, 

zygomatic, maxilla, sphenoid, ethmoid, lacrimal, and palatine bones, providing a protective 

housing for the globe and its associated neurovascular and muscular structures. 

Orbital contents include the globe itself, discussed further later in this Series, the extraocular 

muscles, discussed further in the next sub-Part, the optic nerve, and orbital fat providing 

cushioning support, together with the ophthalmic artery and its branches supplying the entire 

orbital and ocular structure. 

Fill in the blank: The bony orbit is a pyramidal cavity formed by the contribution of seven 

bones, providing a protective housing for the globe and its associated neurovascular and 

muscular ________. 

1.1.2 eyelids and the lacrimal apparatus 

The eyelids provide mechanical protection for the anterior globe surface and contribute to the 

tear film through blinking, discussed further in relation to the lacrimal apparatus in this sub-Part, 

with the eyelid margin housing the meibomian glands, contributing the oily layer of the tear 

film. 
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The lacrimal apparatus comprises the lacrimal gland, producing the aqueous component of 

tears, and the drainage system, including the puncta, canaliculi, lacrimal sac, and nasolacrimal 

duct, ultimately draining tears into the inferior nasal meatus, explaining the characteristic nasal 

drainage accompanying excessive tearing. 

Fill in the blank: The lacrimal apparatus comprises the lacrimal gland and the drainage system, 

ultimately draining tears via the nasolacrimal duct into the inferior nasal ________. 

1.1.3 extraocular muscles and ocular motility 

Ocular motility is produced by six extraocular muscles per eye, the four rectus muscles, 

superior, inferior, medial, and lateral, and the two oblique muscles, superior and inferior, each 

contributing a specific direction of globe movement according to their precise anatomical 

insertion. 

These muscles are innervated by three cranial nerves, the oculomotor nerve, supplying most 

extraocular muscles, the trochlear nerve, supplying the superior oblique, and the abducens 

nerve, supplying the lateral rectus, with coordinated action of these muscles producing smooth, 

conjugate eye movement. 

Fill in the blank: Ocular motility is produced by six extraocular muscles per eye, innervated by 

the oculomotor, trochlear, and abducens ________. 
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Figure 1.1: Diagram of the bony orbit showing its seven contributing bones and the orbital 

contents including the globe, extraocular muscles, and optic nerve. 

Pilot questions 1.1 

1. List the seven bones forming the bony orbit. (Linked to SLO 1.1) 

2. List the orbital contents beyond the globe itself. (Linked to SLO 1.1) 

3. Describe the components of the lacrimal apparatus. (Linked to SLO 1.2) 

4. Name the six extraocular muscles. (Linked to SLO 1.2) 

5. Name the three cranial nerves innervating the extraocular muscles and the specific 

muscle each supplies. (Linked to SLO 1.2) 

 

1.2 Anatomy of the Globe 

1.2.1 the anterior segment: cornea, anterior chamber, and iris 

The transparent window and light-regulating diaphragm 

The cornea, the transparent anterior window of the eye, discussed further in relation to corneal 

pathology in a later Series of this course, provides the majority of the eye's overall refractive 
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power, comprising five distinct histological layers from the outer epithelium to the inner 

endothelium. 

The anterior chamber, filled with aqueous humour, discussed further later in this Series, lies 

between the cornea and iris, while the iris, a pigmented diaphragm with a central aperture, the 

pupil, regulates the amount of light entering the eye through pupillary constriction and dilation. 

Fill in the blank: The cornea provides the majority of the eye's overall refractive power, 

comprising five distinct histological layers from the outer epithelium to the inner ________. 

1.2.2 the lens and ciliary body 

The lens, a transparent, biconvex structure suspended behind the iris by the zonular fibres, 

discussed in relation to the ciliary body in this sub-Part, provides additional refractive power and, 

critically, the capacity for accommodation, adjusting its shape to focus on objects at varying 

distances. 

The ciliary body, comprising the ciliary muscle and ciliary processes, produces aqueous 

humour, discussed further later in this Series, and, through contraction of the ciliary muscle, 

alters zonular tension, allowing the lens to change shape during accommodation. 

Fill in the blank: The ciliary body produces aqueous humour and, through contraction of the 

ciliary muscle, alters zonular tension, allowing the lens to change ________ during 

accommodation. 

1.2.3 the vitreous and posterior segment overview 

The vitreous humour, discussed further in relation to vitreoretinal disease symptoms in a later 

Series of this course, is a clear, gel-like substance filling the posterior segment of the eye, 

comprising primarily water together with collagen fibrils and hyaluronic acid, providing 

structural support to the globe and retina. 

The posterior segment more broadly comprises the vitreous, the retina, discussed further in the 

next Part of this Series, the choroid, a highly vascular layer supplying the outer retina, and the 

sclera, the tough outer coat providing overall structural integrity to the globe. 

Fill in the blank: The posterior segment comprises the vitreous, the retina, the choroid, a highly 

vascular layer supplying the outer retina, and the sclera, the tough outer coat providing overall 

structural ________ to the globe. 

 



 

 la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION 
STUDENTS 

Table 1.2: Key structures of the anterior and posterior segments of the eye. 

Segment Key structures Primary function 

Anterior segment Cornea, anterior chamber, iris, lens Light entry, refraction, and pupillary 

control 

Ciliary body Ciliary muscle and processes Aqueous production and 

accommodation 

Posterior segment Vitreous, retina, choroid, sclera Structural support, light detection, and 

vascular supply 

Pilot questions 1.2 

1. Describe the cornea and its primary function. (Linked to SLO 1.3) 

2. Describe the anterior chamber and its contents. (Linked to SLO 1.3) 

3. Describe the function of the iris. (Linked to SLO 1.3) 

4. Describe the lens and its role in accommodation. (Linked to SLO 1.4) 

5. Describe the composition and function of the vitreous humour. (Linked to SLO 1.4) 

 

1.3 Retinal Anatomy and Ocular Physiology 

1.3.1 layers of the retina 

A layered neural structure converting light into neural signal 

The retina comprises ten distinct histological layers, from the outer retinal pigment epithelium, 

supporting photoreceptor function and forming part of the blood-retinal barrier, through the 

photoreceptor layer, containing the rod and cone cells responsible for phototransduction, 

discussed further in the next sub-Part. 

Further important retinal layers include the bipolar and ganglion cell layers, relaying and 

processing visual signal toward the optic nerve, discussed in relation to the visual pathway later 

in this Part, with the macula, discussed further in relation to fundus examination in a later Series 

of this course, representing the specialised central retinal region responsible for detailed, high-

acuity central vision. 

Fill in the blank: The macula represents the specialised central retinal region responsible for 

detailed, high-acuity central ________. 
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1.3.2 physiology of aqueous humour production and drainage 

Aqueous humour, discussed in relation to the ciliary body earlier in this Series, is continuously 

produced by the ciliary processes through a combination of active secretion and ultrafiltration, 

flowing from the posterior chamber through the pupil into the anterior chamber. 

Aqueous humour then drains principally through the trabecular meshwork into Schlemm's 

canal, and subsequently into the episcleral venous system, with the balance between aqueous 

production and drainage directly determining intraocular pressure, of genuine clinical relevance 

to conditions discussed in later Series of this course. 

Fill in the blank: Aqueous humour drains principally through the trabecular meshwork into 

Schlemm's canal, with the balance between aqueous production and drainage directly 

determining intraocular ________. 

1.3.3 physiology of vision: phototransduction and the visual pathway 

Phototransduction begins when light striking photopigment within the rod and cone outer 

segments, discussed earlier in this Part, triggers a biochemical cascade converting the light signal 

into an electrical neural signal, subsequently relayed through the bipolar and ganglion cells 

discussed earlier in this Part. 

The visual pathway then proceeds via the optic nerve, discussed in relation to orbital contents 

earlier in this Series, through the optic chiasm, where nasal retinal fibres decussate, or cross, and 

the optic tract, ultimately reaching the visual cortex via the lateral geniculate body, completing 

the transformation of light into conscious visual perception. 

Fill in the blank: The visual pathway proceeds through the optic chiasm, where nasal retinal 

fibres decussate, or ________, before continuing via the optic tract to the visual cortex. 
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Figure 1.3: Diagram illustrating the ten layers of the retina from the retinal pigment epithelium to 

the ganglion cell layer. 

Pilot questions 1.3 

1. List the outer and inner retinal layers discussed in this Part. (Linked to SLO 1.5) 

2. Define the macula and its functional significance. (Linked to SLO 1.5) 

3. Describe the pathway of aqueous humour production and drainage. (Linked to SLO 1.6) 

4. Explain how the balance of aqueous production and drainage determines intraocular 

pressure. (Linked to SLO 1.6) 

5. Describe phototransduction and the visual pathway from retina to visual cortex. (Linked 

to SLO 1.6) 

 

 

Series Summary 

This opening Series established the anatomical and physiological foundation of ophthalmology, 

beginning with the anatomy of the orbit and ocular adnexa, the bony orbit, eyelids, lacrimal 

apparatus, and extraocular muscles, before examining the anatomy of the globe, the anterior 

segment, lens, ciliary body, and vitreous. 
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We concluded with retinal anatomy and ocular physiology, the layers of the retina, aqueous 

humour dynamics, and the physiology of vision from phototransduction to the visual cortex. 

Having worked through this Series, you should now possess the essential structural and 

functional foundation needed to understand ophthalmic history taking, visual acuity, and 

pupillary reflexes examined in the next Series of this course. 

 

Glossary of Terms 

• Bony orbit: the pyramidal cavity formed by seven bones housing the globe and its 

associated structures. 

• Lacrimal apparatus: the lacrimal gland and drainage system producing and clearing 

tears. 

• Extraocular muscles: the six muscles per eye producing ocular movement, innervated 

by three cranial nerves. 

• Cornea: the transparent anterior structure of the eye providing the majority of its 

refractive power. 

• Iris: the pigmented diaphragm regulating light entry through the pupil. 

• Accommodation: the lens's capacity to change shape to focus on objects at varying 

distances. 

• Ciliary body: the structure producing aqueous humour and altering zonular tension for 

accommodation. 

• Vitreous humour: the clear, gel-like substance filling the posterior segment of the eye. 

• Retinal pigment epithelium: the outer retinal layer supporting photoreceptor function 

and forming part of the blood-retinal barrier. 

• Macula: the specialised central retinal region responsible for high-acuity central vision. 

• Trabecular meshwork: the principal drainage pathway for aqueous humour into 

Schlemm's canal. 

• Optic chiasm: the point where nasal retinal nerve fibres decussate within the visual 

pathway. 

 

Concept Check Questions [Series 1] 

Objective questions 

1. The lacrimal apparatus drains tears via the nasolacrimal duct into the inferior nasal 

________. 

2. Ocular motility is produced by six extraocular muscles per eye, innervated by the 

oculomotor, trochlear, and abducens ________. 
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3. The cornea comprises five distinct histological layers from the outer epithelium to the 

inner ________. 

4. The macula represents the specialised central retinal region responsible for detailed, high-

acuity central ________. 

5. The visual pathway proceeds through the optic chiasm, where nasal retinal fibres 

________, before continuing to the visual cortex. 

Short-answer questions 

6. List the seven bones forming the bony orbit. 

7. Name the six extraocular muscles. 

8. Describe the function of the iris. 

9. Describe the composition and function of the vitreous humour. 

10. Describe the pathway of aqueous humour production and drainage. 

Long-answer questions 

11. Discuss the bony orbit, eyelids, lacrimal apparatus, extraocular muscles, and ocular 

motility. (Linked to SLO 1.1, SLO 1.2) 

12. Discuss the anatomy of the anterior segment, including the cornea, anterior chamber, and 

iris. (Linked to SLO 1.3) 

13. Discuss the lens, ciliary body, and vitreous. (Linked to SLO 1.4) 

14. Discuss the layers of the retina. (Linked to SLO 1.5) 

15. Discuss the physiology of aqueous humour dynamics and the visual pathway. (Linked to 

SLO 1.6) 

 

 

Answers to Concept Check Questions [Series 1] 

Objective questions 

1. Meatus. 

2. Nerves. 

3. Endothelium. 

4. Vision. 

5. Decussate. 

Short-answer questions 
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6. Frontal, zygomatic, maxilla, sphenoid, ethmoid, lacrimal, and palatine bones. 

7. Superior, inferior, medial, and lateral rectus, and superior and inferior oblique. 

8. It regulates the amount of light entering the eye through pupillary constriction and 

dilation. 

9. A clear, gel-like substance composed primarily of water, collagen fibrils, and hyaluronic 

acid, providing structural support. 

10. Produced by the ciliary processes, flowing from the posterior chamber through the pupil 

to the anterior chamber, and draining via the trabecular meshwork into Schlemm's canal. 

Long-answer questions 

11. Basic response: The bony orbit, formed by seven bones, houses the globe, extraocular 

muscles, and optic nerve, with the eyelids and lacrimal apparatus providing surface 

protection and tear production and drainage. 

Value-added response: Ocular motility results from six extraocular muscles innervated by the 

oculomotor, trochlear, and abducens nerves, producing coordinated eye movement. 

12. Basic response: The cornea provides most of the eye's refractive power through five 

histological layers, while the anterior chamber, filled with aqueous humour, lies between 

the cornea and iris. 

Value-added response: The iris regulates light entry through pupillary constriction and dilation, 

working together with the cornea to control image formation on the retina. 

13. Basic response: The lens, suspended by zonular fibres, provides additional refractive 

power and accommodation, adjusting shape to focus on objects at varying distances. 

Value-added response: The ciliary body produces aqueous humour and alters zonular tension 

for accommodation, while the vitreous provides structural support to the posterior segment. 

14. Basic response: The retina comprises ten histological layers, from the retinal pigment 

epithelium through the photoreceptor, bipolar, and ganglion cell layers. 

Value-added response: The macula represents the specialised central region responsible for 

high-acuity vision, reflecting the retina's overall role in converting light into neural signal. 

15. Basic response: Aqueous humour is produced by the ciliary processes and drains via the 

trabecular meshwork and Schlemm's canal, with the balance determining intraocular 

pressure. 
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Value-added response: Phototransduction converts light into neural signal within the 

photoreceptors, relayed through the visual pathway via the optic nerve, chiasm, and tract to the 

visual cortex. 

 

 

Answers to Pilot Questions [Series 1] 

Part 1.1 

1. Frontal, zygomatic, maxilla, sphenoid, ethmoid, lacrimal, and palatine bones. 

2. Extraocular muscles, optic nerve, orbital fat, and the ophthalmic artery and its branches. 

3. The lacrimal gland producing tears, and the drainage system: puncta, canaliculi, lacrimal 

sac, and nasolacrimal duct. 

4. Superior, inferior, medial, and lateral rectus, and superior and inferior oblique. 

5. Oculomotor supplies most extraocular muscles; trochlear supplies superior oblique; 

abducens supplies lateral rectus. 

Part 1.2 

1. The transparent anterior structure providing the majority of the eye's refractive power. 

2. The space between the cornea and iris, filled with aqueous humour. 

3. It regulates light entry through pupillary constriction and dilation. 

4. A transparent, biconvex structure providing refractive power and adjusting shape to focus 

at varying distances. 

5. A clear, gel-like substance of water, collagen fibrils, and hyaluronic acid providing 

structural support to the globe and retina. 

Part 1.3 

1. Outer retinal pigment epithelium and photoreceptor layer; inner bipolar and ganglion cell 

layers. 

2. The specialised central retinal region responsible for detailed, high-acuity central vision. 

3. Produced by ciliary processes, flowing from posterior to anterior chamber, then draining 

via the trabecular meshwork into Schlemm's canal. 

4. The balance between how much aqueous is produced and how much drains determines 

the resulting intraocular pressure. 

5. Light triggers a biochemical cascade in photoreceptors, converted to neural signal relayed 

via bipolar and ganglion cells, optic nerve, chiasm, tract, and lateral geniculate body to 

the visual cortex. 
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Figures, Plates, Tables, and Boxes 

• Figure 1.1: Diagram of the bony orbit showing its seven contributing bones and the 

orbital contents including the globe, extraocular muscles, and optic nerve. AI-generated 

using the prompt: "A single clean, accurate anatomical diagram of the bony orbit in 

sagittal cross-section, with labelled bone contributions and labelled orbital contents 

including the globe, muscles, and optic nerve, textbook anatomical diagram style, neutral 

background, no photographic realism, no other panels." 

• Table 1.2: Key structures of the anterior and posterior segments of the eye. AI-generated 

using the prompt: "Create a clean anatomical reference table titled Key Structures of the 

Anterior and Posterior Segments of the Eye, listing segment, key structures, and primary 

function. Ophthalmology reference table style with outside border, no photographic 

elements." 

• Figure 1.3: Diagram illustrating the ten layers of the retina from the retinal pigment 

epithelium to the ganglion cell layer. AI-generated using the prompt: "A single clean, 

accurate cross-sectional anatomical diagram of the retina showing labelled horizontal 

layers from retinal pigment epithelium through photoreceptors, bipolar cells, and 

ganglion cells, textbook histology diagram style, neutral background, no photographic 

realism, no other panels."
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Course code: OPT 601 

Course title: Introductory Ophthalmology 

Course credit load: 1 Unit 

Series 2: Ophthalmic History Taking, Visual 

Acuity, and Pupillary Reflexes 

• Part 2.1: Ophthalmic History Taking 

o Sub Part 2.1.1: Presenting symptoms in ophthalmic practice 

o Sub Part 2.1.2: Relevant past ocular, medical, and family history 

o Sub Part 2.1.3: Symptoms suggestive of vitreoretinal disease 

• Part 2.2: Visual Acuity and Ocular Motility Examination 

o Sub Part 2.2.1: Principles and technique of visual acuity testing 

o Sub Part 2.2.2: Interpreting visual acuity results 

o Sub Part 2.2.3: Examination of ocular motility 

• Part 2.3: Pupillary Reflexes 

o Sub Part 2.3.1: The direct and consensual light reflex 

o Sub Part 2.3.2: The swinging flashlight test and relative afferent pupillary defect 

o Sub Part 2.3.3: Clinical significance of pupillary abnormalities 

 

Introduction 

In the last Series, we established the anatomy and physiology of the eye and orbit. We now turn 

to the essential practical clinical skills of ophthalmic history taking, eliciting relevant 

symptoms from a patient with eye complaints, visual acuity testing, the fundamental 

quantitative measure of visual function, and pupillary reflex examination, together forming the 

core bedside assessment applied to every ophthalmic patient. 

The aim of this Series is to equip you with a thorough, practical understanding of eliciting 

relevant history from a patient with eye complaints, checking visual acuity, examining ocular 

motility, and examining pupillary reflexes. 
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This Series begins with ophthalmic history taking, before turning to visual acuity and ocular 

motility examination. It concludes with pupillary reflexes. 

 

Series Learning Outcomes 

At the end of this Series, you should be able to: 

• SLO 2.1: elicit presenting symptoms and relevant past ocular, medical, and family 

history from a patient with eye complaints 

• SLO 2.2: recognise symptoms suggestive of vitreoretinal disease 

• SLO 2.3: check visual acuity and interpret the results 

• SLO 2.4: examine ocular motility 

• SLO 2.5: perform and interpret the direct, consensual, and swinging flashlight light 

reflex tests, and 

• SLO 2.6: describe the clinical significance of pupillary abnormalities, including relative 

afferent pupillary defect. 

 

2.1 Ophthalmic History Taking 

2.1.1 presenting symptoms in ophthalmic practice 

Distinguishing key ophthalmic symptom categories 

Common ophthalmic presenting symptoms include loss of vision, whether sudden or gradual, 

discussed further later in this Series, pain, redness, discussed further in a later Series of this 

course, and discharge, with each specific symptom category directing subsequent, more detailed 

clinical enquiry. 

Further important symptoms include flashes and floaters, discussed further later in this Part, 

diplopia, or double vision, relevant to ocular motility assessment discussed further later in this 

Series, and photophobia, each carrying specific diagnostic implications requiring careful clinical 

characterisation. 

Fill in the blank: Further important ophthalmic symptoms include flashes and floaters, diplopia, 

or double vision, and photophobia, each carrying specific diagnostic implications requiring 

careful clinical ________. 
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2.1.2 relevant past ocular, medical, and family history 

Past ocular history should establish any prior eye disease, surgery, or trauma, discussed further 

in a later Series of this course, together with current use of spectacles, contact lenses, or ocular 

medication, each providing essential context for the current presentation. 

Relevant systemic medical history includes diabetes mellitus and hypertension, discussed in 

relation to retinal vascular disease in an earlier related course, given their recognised ocular 

complications, while family history is particularly relevant for conditions such as glaucoma, 

discussed further in a later Series of this course, with a recognised familial component. 

Fill in the blank: Relevant systemic medical history includes diabetes mellitus and 

hypertension, given their recognised ocular ________. 

2.1.3 symptoms suggestive of vitreoretinal disease 

Floaters, discussed earlier in this Part, small mobile shadows within the visual field, and flashes, 

brief flickering lights, discussed earlier in this Part, are classically associated with posterior 

vitreous detachment or retinal tear, warranting prompt ophthalmic assessment given the risk of 

progression to retinal detachment. 

A curtain-like field defect, discussed in relation to visual field symptoms earlier in this Part, 

progressing across the visual field, represents a particularly concerning symptom suggestive of 

an established retinal detachment, meaning any patient reporting this specific symptom pattern 

warrants urgent ophthalmic referral. 

Fill in the blank: A curtain-like field defect progressing across the visual field represents a 

particularly concerning symptom suggestive of an established retinal ________. 



 

 la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION 
STUDENTS 

Figure 2.1: Diagram illustrating a curtain-like visual field defect as a symptom suggestive of 

retinal detachment. 

Pilot questions 2.1 

• List five common ophthalmic presenting symptoms. (Linked to SLO 2.1) 

• Describe the relevant past ocular history that should be elicited. (Linked to SLO 2.1) 

• Explain why family history is particularly relevant for certain ophthalmic conditions such 

as glaucoma. (Linked to SLO 2.1) 

• Describe the significance of floaters and flashes as ophthalmic symptoms. (Linked to 

SLO 2.2) 

• Describe the significance of a curtain-like visual field defect. (Linked to SLO 2.2) 

 

2.2 Visual Acuity and Ocular Motility Examination 

2.2.1 principles and technique of visual acuity testing 

A standardised, distance-based quantitative measure 

Visual acuity is generally tested using a standardised chart, such as the Snellen chart, viewed at 

a fixed distance, typically 6 metres, with each eye tested individually, the fellow eye 
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appropriately occluded, and with the patient wearing their habitual spectacle correction if 

normally used for distance vision. 

Where visual acuity is severely reduced, testing progresses through counting fingers, hand 

movements, and perception of light, providing a meaningful gradation of severely impaired 

vision, essential where formal chart-based testing proves genuinely unachievable. 

Fill in the blank: Visual acuity is generally tested using a standardised chart viewed at a fixed 

distance, with each eye tested individually, the fellow eye appropriately ________. 

2.2.2 interpreting visual acuity results 

Visual acuity is generally recorded as a fraction, the numerator representing the testing distance 

and the denominator representing the distance at which a person with normal vision could read 

the same line, such that 6/6 represents normal vision at the standard 6 metre testing distance. 

A pinhole test, discussed in relation to refractive error correction, should be applied where visual 

acuity is reduced, since improvement with pinhole testing suggests an underlying refractive 

cause for the reduced acuity rather than genuine organic ocular pathology. 

Fill in the blank: A pinhole test should be applied where visual acuity is reduced, since 

improvement with pinhole testing suggests an underlying refractive cause rather than genuine 

organic ocular ________. 

2.2.3 examination of ocular motility 

Ocular motility examination, discussed in relation to extraocular muscle anatomy in the 

previous Series of this course, assesses eye movement in the cardinal positions of gaze, asking 

the patient to follow a target while observing for restricted movement, nystagmus, or reported 

diplopia in any specific direction. 

Restricted movement in a specific direction of gaze may indicate a specific extraocular muscle 

weakness or the corresponding cranial nerve palsy, discussed in relation to nerve innervation 

earlier in this Series, with the specific pattern of restriction assisting localisation of the likely 

underlying cause. 

Fill in the blank: Restricted movement in a specific direction of gaze may indicate a specific 

extraocular muscle weakness or the corresponding cranial nerve ________. 
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Table 2.2: Visual acuity gradation when formal chart testing is not achievable. 

Test Description Clinical significance 

Counting fingers Patient counts examiner's fingers at 

a given distance 
Severely reduced but measurable 

vision 

Hand movements Patient detects gross hand 

movement Very severely reduced vision 

Perception of light Patient detects presence or absence 

of light Minimal residual visual function 

Pilot questions 2.2 

1. Describe the standard technique for testing visual acuity. (Linked to SLO 2.3) 

2. Explain what 6/6 vision represents. (Linked to SLO 2.3) 

3. Explain the purpose and interpretation of the pinhole test. (Linked to SLO 2.3) 

4. Describe how ocular motility is examined. (Linked to SLO 2.4) 

5. Explain what restricted movement in a specific direction of gaze may indicate. (Linked to 

SLO 2.4) 

 

2.3 Pupillary Reflexes 

2.3.1 the direct and consensual light reflex 

A bilateral response to unilateral light stimulation 

The direct light reflex describes pupillary constriction in the eye directly stimulated by light, 

discussed in relation to iris function in the previous Series of this course, while the consensual 

light reflex describes simultaneous constriction of the contralateral, unstimulated pupil. 

Both reflexes reflect the shared afferent pathway via the optic nerve, discussed in relation to the 

visual pathway in the previous Series of this course, and bilateral efferent output via the 

oculomotor nerve, meaning a normal direct and consensual reflex requires intact afferent and 

efferent pathways on both sides. 

Fill in the blank: Both the direct and consensual light reflexes reflect the shared afferent 

pathway via the optic nerve and bilateral efferent output via the oculomotor ________. 
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2.3.2 the swinging flashlight test and relative afferent pupillary defect 

The swinging flashlight test involves alternately illuminating each eye in turn, observing the 

pupillary response as the light source moves from one eye to the other, providing a specifically 

sensitive means of detecting an asymmetry in the afferent visual pathway between the two eyes. 

A relative afferent pupillary defect, or RAPD, appears as paradoxical dilation of the affected 

pupil when the light swings toward it, since its weaker afferent signal produces less constriction 

than the consensual response previously induced by illuminating the healthier contralateral eye. 

Fill in the blank: A relative afferent pupillary defect appears as paradoxical dilation of the 

affected pupil when the light swings toward it, reflecting a weaker afferent ________. 

2.3.3 clinical significance of pupillary abnormalities 

A relative afferent pupillary defect, discussed earlier in this Part, indicates significant, 

generally unilateral or markedly asymmetric, optic nerve or extensive retinal pathology, 

providing valuable objective evidence of organic visual pathway disease independent of the 

patient's own subjective visual acuity report. 

Further recognised pupillary abnormalities include anisocoria, unequal pupil size, and an 

efferent pupillary defect, reflecting oculomotor nerve or iris pathology rather than afferent visual 

pathway disease, meaning careful, systematic pupillary examination provides genuinely valuable 

diagnostic information across a wide range of ophthalmic and neurological presentations. 

Fill in the blank: Further recognised pupillary abnormalities include anisocoria, unequal pupil 

size, and an efferent pupillary defect, reflecting oculomotor nerve or iris pathology rather than 

afferent visual pathway ________. 
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Figure 2.3: Diagram illustrating the swinging flashlight test demonstrating a relative afferent 

pupillary defect in the left eye. 

Pilot questions 2.3 

1. Distinguish the direct from the consensual light reflex. (Linked to SLO 2.5) 

2. Describe the technique of the swinging flashlight test. (Linked to SLO 2.5) 

3. Define relative afferent pupillary defect and describe its characteristic finding. (Linked to 

SLO 2.5) 

4. Explain the clinical significance of a relative afferent pupillary defect. (Linked to SLO 

2.6) 

5. Distinguish anisocoria and an efferent pupillary defect from a relative afferent pupillary 

defect. (Linked to SLO 2.6) 

 

 

Series Summary 

This Series examined ophthalmic history taking, visual acuity, and pupillary reflexes, 

beginning with ophthalmic history taking, presenting symptoms, relevant past history, and 

symptoms suggestive of vitreoretinal disease, before turning to visual acuity and ocular 

motility examination, testing technique, interpretation, and motility assessment. 
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We concluded with pupillary reflexes, the direct and consensual light reflex, the swinging 

flashlight test, relative afferent pupillary defect, and the clinical significance of pupillary 

abnormalities. Having worked through this Series, you should now be equipped to understand 

direct ophthalmoscopy and fundus examination examined in the next Series of this course. 

 

Glossary of Terms 

1. Floaters: small mobile shadows perceived within the visual field, associated with 

vitreous change. 

2. Photophobia: abnormal sensitivity to light. 

3. Posterior vitreous detachment: separation of the vitreous from the retina, a common 

cause of floaters and flashes. 

4. Retinal detachment: separation of the retina from the underlying tissue, often heralded 

by a curtain-like field defect. 

5. Snellen chart: a standardised chart used to measure visual acuity at a fixed testing 

distance. 

6. Pinhole test: a test distinguishing refractive from organic causes of reduced visual 

acuity. 

7. Cardinal positions of gaze: the nine standard directions of gaze used to assess ocular 

motility. 

8. Direct light reflex: pupillary constriction in the eye directly stimulated by light. 

9. Consensual light reflex: simultaneous pupillary constriction in the contralateral, 

unstimulated eye. 

10. Swinging flashlight test: a test alternately illuminating each eye to detect afferent 

pathway asymmetry. 

11. Relative afferent pupillary defect (RAPD): paradoxical pupillary dilation on swinging 

light toward an eye with afferent pathway disease. 

12. Anisocoria: unequal pupil size between the two eyes. 

 

Concept Check Questions [Series 2] 

Objective questions 

1. Relevant systemic medical history includes diabetes mellitus and hypertension, given 

their recognised ocular ________. 

2. A curtain-like field defect progressing across the visual field represents a particularly 

concerning symptom suggestive of an established retinal ________. 
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3. A pinhole test should be applied where visual acuity is reduced, since improvement with 

pinhole testing suggests an underlying refractive cause rather than genuine organic ocular 

________. 

4. Restricted movement in a specific direction of gaze may indicate a specific extraocular 

muscle weakness or the corresponding cranial nerve ________. 

5. A relative afferent pupillary defect appears as paradoxical dilation of the affected pupil 

when the light swings toward it, reflecting a weaker afferent ________. 

Short-answer questions 

• List five common ophthalmic presenting symptoms. 

• Describe the significance of floaters and flashes as ophthalmic symptoms. 

• Explain what 6/6 vision represents. 

• Distinguish the direct from the consensual light reflex. 

• Define relative afferent pupillary defect and describe its characteristic finding. 

Long-answer questions 

1. Discuss ophthalmic history taking, presenting symptoms, and symptoms suggestive of 

vitreoretinal disease. (Linked to SLO 2.1, SLO 2.2) 

2. Discuss the technique and interpretation of visual acuity testing. (Linked to SLO 2.3) 

3. Discuss the examination of ocular motility. (Linked to SLO 2.4) 

4. Discuss the direct, consensual, and swinging flashlight pupillary light reflex tests. 

(Linked to SLO 2.5) 

5. Discuss the clinical significance of pupillary abnormalities, including relative afferent 

pupillary defect. (Linked to SLO 2.6) 

 

 

Answers to Concept Check Questions [Series 2] 

Objective questions 

6. Complications. 

7. Detachment. 

8. Pathology. 

9. Palsy. 

10. Signal. 
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Short-answer questions 

11. Loss of vision, pain, redness, discharge, and flashes/floaters, among others such as 

diplopia. 

12. They are classically associated with posterior vitreous detachment or retinal tear, 

warranting prompt assessment given the risk of retinal detachment. 

13. Normal vision at the standard 6 metre testing distance. 

14. Direct is constriction in the eye directly stimulated by light; consensual is simultaneous 

constriction in the contralateral, unstimulated eye. 

15. An asymmetry in the afferent visual pathway; the affected pupil paradoxically dilates 

when light swings toward it. 

Long-answer questions 

16. Basic response: Ophthalmic history should elicit presenting symptoms such as vision 

loss, pain, redness, and discharge, alongside relevant past ocular, medical, and family 

history. 

Value-added response: Symptoms suggestive of vitreoretinal disease, such as floaters, flashes, 

and curtain-like field defects, warrant prompt recognition given the risk of retinal detachment. 

17. Basic response: Visual acuity is tested using a standardised chart at fixed distance, each 

eye tested individually with habitual correction, recorded as a fraction relative to normal 

vision. 

Value-added response: The pinhole test helps distinguish refractive from organic causes of 

reduced acuity, an essential interpretive step. 

18. Basic response: Ocular motility examination assesses eye movement in the cardinal 

positions of gaze, observing for restriction, nystagmus, or diplopia. 

Value-added response: The specific pattern of restriction assists localisation of the likely 

underlying extraocular muscle or cranial nerve pathology. 

19. Basic response: The direct and consensual light reflexes reflect shared afferent input via 

the optic nerve and bilateral efferent output via the oculomotor nerve. 

Value-added response: The swinging flashlight test specifically detects afferent pathway 

asymmetry, revealing a relative afferent pupillary defect where present. 
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20. Basic response: A relative afferent pupillary defect provides objective evidence of 

significant optic nerve or retinal pathology, independent of subjective visual acuity 

report. 

Value-added response: Anisocoria and efferent pupillary defects instead reflect oculomotor 

nerve or iris pathology, meaning systematic pupillary examination distinguishes these different 

underlying causes. 

 

 

Answers to Pilot Questions [Series 2] 

Part 2.1 

11. Loss of vision, pain, redness, discharge, and flashes/floaters. 

12. Prior eye disease, surgery, or trauma, and current use of spectacles, contact lenses, or 

ocular medication. 

13. Because glaucoma has a recognised familial component relevant to risk assessment. 

14. They are classically associated with posterior vitreous detachment or retinal tear, 

warranting prompt ophthalmic assessment. 

15. It suggests an established retinal detachment, warranting urgent ophthalmic referral. 

Part 2.2 

1. Using a standardised chart at a fixed distance, each eye tested individually with the 

fellow eye occluded, wearing habitual correction. 

2. Normal vision at the standard 6 metre testing distance. 

3. It distinguishes refractive from organic causes of reduced acuity; improvement with 

pinhole suggests a refractive cause. 

4. By asking the patient to follow a target through the cardinal positions of gaze, observing 

for restriction, nystagmus, or diplopia. 

5. A specific extraocular muscle weakness or the corresponding cranial nerve palsy. 

Part 2.3 

6. Direct is pupillary constriction in the eye directly stimulated by light; consensual is 

simultaneous constriction in the contralateral eye. 

7. Alternately illuminating each eye in turn, observing the pupillary response as light moves 

from one eye to the other. 
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8. An asymmetry in the afferent visual pathway; the affected pupil paradoxically dilates 

when light swings toward it. 

9. It provides objective evidence of significant optic nerve or retinal pathology. 

10. Anisocoria is unequal pupil size; efferent defect reflects oculomotor nerve or iris 

pathology, distinct from afferent pathway disease. 
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Figures, Plates, Tables, and Boxes 

1. Figure 2.1: Diagram illustrating a curtain-like visual field defect as a symptom suggestive 

of retinal detachment. AI-generated using the prompt: "A single clean, accurate 

schematic diagram of a circular visual field representation with a dark, curtain-like 

shadow labelled encroaching from one edge toward the centre, textbook clinical symptom 

diagram style, neutral background, no photographic realism, no other panels." 

2. Table 2.2: Visual acuity gradation when formal chart testing is not achievable. AI-

generated using the prompt: "Create a clean clinical reference table titled Visual Acuity 

Gradation When Formal Chart Testing Is Not Achievable, listing test, description, and 

clinical significance. Ophthalmology reference table style with outside border, no 

photographic elements." 

3. Figure 2.3: Diagram illustrating the swinging flashlight test demonstrating a relative 

afferent pupillary defect in the left eye. AI-generated using the prompt: "A single clean, 

accurate two-panel schematic diagram of a face with pupils, one panel labelled light on 

healthy eye showing both pupils constricted, the other panel labelled light swings to 

affected eye showing that pupil paradoxically dilating, textbook clinical examination 

diagram style, neutral background, no photographic realism, no other panels."
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Course code: OPT 601 

Course title: Introductory Ophthalmology 

Course credit load: 1 Unit 

Series 3: Direct Ophthalmoscopy and Fundus 

Examination 

• Part 3.1: The Direct Ophthalmoscope 

o Sub Part 3.1.1: Components and optical principles of the direct ophthalmoscope 

o Sub Part 3.1.2: Preparing the patient and instrument for ophthalmoscopy 

o Sub Part 3.1.3: Technique of direct ophthalmoscopy 

• Part 3.2: Normal Fundus Appearance 

o Sub Part 3.2.1: The normal optic disc 

o Sub Part 3.2.2: The normal macula 

o Sub Part 3.2.3: The normal retinal blood vessels 

• Part 3.3: Fundus Features of Systemic Disease 

o Sub Part 3.3.1: Diabetic retinopathy: fundus features 

o Sub Part 3.3.2: Hypertensive retinopathy: fundus features 

o Sub Part 3.3.3: Comparing diabetic and hypertensive fundus changes 

 

Introduction 

In the last Series, we established ophthalmic history taking, visual acuity, and pupillary reflexes. 

We now turn to direct ophthalmoscopy, the instrument itself, its optical principles, and the 

practical technique of fundus examination, together with the essential normal fundus 

appearance of the optic disc, macula, and retinal vessels, and the characteristic fundus changes 

of diabetic and hypertensive retinopathy, two of the most important systemic diseases affecting 

the fundus. 

The aim of this Series is to equip you with a thorough, practical understanding of the direct 

ophthalmoscope, how to perform direct ophthalmoscopy, the normal fundus appearance of the 

optic disc, macula, and major blood vessels, and fundus features of important systemic diseases. 
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This Series begins with the direct ophthalmoscope, before turning to normal fundus 

appearance. It concludes with fundus features of systemic disease. 

 

Series Learning Outcomes 

At the end of this Series, you should be able to: 

• SLO 3.1: describe the components and optical principles of the direct ophthalmoscope 

• SLO 3.2: prepare a patient and perform the technique of direct ophthalmoscopy 

• SLO 3.3: describe the normal appearance of the optic disc and macula 

• SLO 3.4: describe the normal appearance of the retinal blood vessels 

• SLO 3.5: describe the fundus features of diabetic and hypertensive retinopathy, and 

• SLO 3.6: compare the fundus changes of diabetic and hypertensive retinopathy. 

 

3.1 The Direct Ophthalmoscope 

3.1.1 components and optical principles of the direct ophthalmoscope 

A handheld instrument providing a magnified, upright fundus view 

The direct ophthalmoscope comprises a light source, a system of mirrors or a semi-transparent 

mirror directing light into the patient's eye, and a lens dial, allowing selection of varying dioptric 

power to compensate for refractive error in either the examiner or patient. 

The instrument produces a magnified, upright, virtual image of the fundus, discussed further 

later in this Series, providing detailed visualisation of the optic disc, macula, and retinal vessels, 

though examining only a relatively narrow field of view compared with indirect ophthalmoscopy 

techniques. 

Fill in the blank: The direct ophthalmoscope produces a magnified, upright, virtual image of the 

fundus, though examining only a relatively narrow field of view compared with indirect 

ophthalmoscopy ________. 

3.1.2 preparing the patient and instrument for ophthalmoscopy 

Effective ophthalmoscopy generally requires a darkened room, promoting natural pupillary 

dilation, discussed in relation to pupillary reflexes in the previous Series of this course, and, 
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where a more thorough fundus examination is required, pharmacological pupillary dilation using 

a suitable mydriatic agent. 

The examiner should select the appropriate lens dial setting, discussed earlier in this Part, to 

correct for both their own and the patient's refractive error, and instruct the patient to fixate on a 

distant target, minimising accommodation-related pupillary constriction during the examination. 

Fill in the blank: The examiner should select the appropriate lens dial setting to correct for 

refractive error, and instruct the patient to fixate on a distant target, minimising accommodation-

related pupillary ________. 

3.1.3 technique of direct ophthalmoscopy 

The examiner should use their right eye to examine the patient's right eye, and their left eye to 

examine the patient's left eye, approaching from a slight temporal angle, initially identifying the 

red reflex before moving closer to bring the fundus into focus. 

A systematic examination sequence should identify the optic disc first, discussed further later in 

this Series, following the major vessels outward from the disc to examine each retinal quadrant 

in turn, before finally asking the patient to look directly at the light to examine the macula, 

discussed further later in this Series, given its high sensitivity to direct illumination. 

Fill in the blank: A systematic ophthalmoscopy sequence identifies the optic disc first, 

following the major vessels outward to examine each retinal quadrant, before finally examining 

the macula given its high sensitivity to direct ________. 
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Figure 3.1: Diagram illustrating correct direct ophthalmoscopy technique, with the examiner 

using their right eye to examine the patient's right eye from a slight temporal angle. 

Pilot questions 3.1 

• Describe the components of the direct ophthalmoscope. (Linked to SLO 3.1) 

• Describe the type of image produced by the direct ophthalmoscope. (Linked to SLO 3.1) 

• Describe how the patient and room should be prepared for ophthalmoscopy. (Linked to 

SLO 3.2) 

• Describe correct examiner eye positioning during direct ophthalmoscopy. (Linked to 

SLO 3.2) 

• Describe the systematic sequence for examining the fundus. (Linked to SLO 3.2) 

 

 

3.2 Normal Fundus Appearance 

3.2.1 the normal optic disc 
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A pink, well defined structure marking the optic nerve head 

The normal optic disc appears as a well defined, pink-orange, roughly circular or slightly 

vertically oval structure, discussed in relation to the optic nerve in an earlier related course, with 

a central, paler depression, the physiological cup, generally occupying less than half of the total 

disc diameter. 

A normal optic disc demonstrates a sharp, well defined margin, with the major retinal vessels, 

discussed further later in this Series, emerging from its central portion, meaning disc margin 

blurring or an enlarged cup-to-disc ratio represents an important abnormal finding warranting 

further evaluation. 

Fill in the blank: A normal optic disc demonstrates a sharp, well defined margin, meaning disc 

margin blurring represents an important abnormal finding warranting further ________. 

3.2.2 the normal macula 

The macula, discussed in relation to central retinal anatomy in an earlier related course, appears 

as a slightly darker, relatively avascular region located temporal to the optic disc, with the fovea, 

its very centre, demonstrating a small, bright reflective light reflex in younger patients. 

Careful macular examination, discussed in relation to direct illumination technique earlier in this 

Series, should specifically assess for any haemorrhage, exudate, or pigmentary change, 

discussed further later in this Series, each representing important abnormal findings relevant to 

macular pathology. 

Fill in the blank: The fovea, the very centre of the macula, demonstrates a small, bright 

reflective light ________ in younger patients. 

3.2.3 the normal retinal blood vessels 

The normal retinal arterioles appear as narrower, brighter red vessels compared with the 

correspondingly wider, darker red venules, with a normal arteriole-to-venule diameter ratio of 

approximately 2:3, a useful reference point relevant to vascular disease assessment discussed 

further later in this Series. 

Normal retinal vessels demonstrate a smooth, gradually tapering course as they branch outward 

from the optic disc, discussed earlier in this Series, without focal narrowing, tortuosity, or the 

specific vascular changes characteristic of diabetic or hypertensive retinopathy, discussed further 

in the next Part of this Series. 
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Fill in the blank: The normal retinal arteriole-to-venule diameter ratio is approximately 

________, a useful reference point relevant to vascular disease assessment. 

Table 3.2: Normal fundus appearance of the optic disc, macula, and retinal vessels. 

Structure Normal appearance Key feature to assess 

Optic disc Well defined, pink-orange, with a 

small central physiological cup Disc margin and cup-to-disc ratio 

Macula Slightly darker, relatively avascular 

region temporal to the disc 
Presence of haemorrhage, exudate, 

or pigmentary change 

Retinal vessels 
Arterioles narrower and brighter 

than venules, ratio approximately 

2:3 

Smooth tapering course without 

focal narrowing 

 

Pilot questions 3.2 

1. Describe the normal appearance of the optic disc. (Linked to SLO 3.3) 

2. Define the physiological cup and its normal proportion of the disc. (Linked to SLO 3.3) 

3. Describe the normal appearance of the macula and fovea. (Linked to SLO 3.3) 

4. Distinguish the appearance of retinal arterioles from venules. (Linked to SLO 3.4) 

5. State the normal arteriole-to-venule diameter ratio. (Linked to SLO 3.4) 

 

 

3.3 Fundus Features of Systemic Disease 

3.3.1 diabetic retinopathy: fundus features 

Microvascular changes reflecting chronic hyperglycaemic damage 

Diabetic retinopathy, discussed in relation to diabetes mellitus in an earlier related course, 

characteristically produces microaneurysms, small, discrete, round red dots representing focal 

capillary wall outpouching, together with dot-and-blot haemorrhages, discussed in relation to 

retinal vascular anatomy earlier in this Series. 

Further recognised features include hard exudates, yellow-white lipid deposits with sharply 

defined margins, and, in more advanced disease, cotton wool spots, representing areas of retinal 
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nerve fibre layer infarction, together with neovascularisation, new, abnormal vessel growth 

characteristic of the most advanced, proliferative disease stage. 

Fill in the blank: Diabetic retinopathy characteristically produces microaneurysms, small, 

discrete, round red dots representing focal capillary wall ________. 

3.3.2 hypertensive retinopathy: fundus features 

Hypertensive retinopathy, discussed in relation to hypertension in an earlier related course, 

characteristically produces generalised or focal arteriolar narrowing, discussed in relation to 

normal vessel appearance earlier in this Series, together with arteriovenous nicking, focal 

compression of a venule at the point where an arteriole crosses over it. 

Further recognised features in more severe hypertensive retinopathy include flame-shaped 

haemorrhages, reflecting bleeding within the superficial nerve fibre layer, and, in malignant 

hypertension, papilloedema, swelling of the optic disc, discussed in relation to normal disc 

margin earlier in this Series, reflecting genuinely severe, acutely elevated blood pressure. 

Fill in the blank: Further recognised features in more severe hypertensive retinopathy include 

flame-shaped haemorrhages, reflecting bleeding within the superficial nerve fibre ________. 

3.3.3 comparing diabetic and hypertensive fundus changes 

Diabetic retinopathy and hypertensive retinopathy share certain overlapping features, including 

retinal haemorrhage, discussed throughout this Series, and cotton wool spots, though diabetic 

retinopathy is more specifically characterised by microaneurysms and hard exudates, while 

hypertensive retinopathy is more specifically characterised by arteriolar narrowing and 

arteriovenous nicking. 

Recognising these distinguishing features supports accurate fundus interpretation in patients with 

either or both underlying conditions, discussed throughout this Series, since many patients 

presenting for fundus examination carry both diabetes and hypertension concurrently, requiring 

careful, systematic assessment for features of each condition independently. 

Fill in the blank: Recognising the distinguishing features of diabetic and hypertensive 

retinopathy supports accurate fundus interpretation, since many patients carry both conditions 

________. 

Table 3.3: Comparing fundus features of diabetic and hypertensive retinopathy. 

Feature Diabetic retinopathy Hypertensive retinopathy 



 

 la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION 
STUDENTS 

Characteristic vascular 

lesion Microaneurysms Arteriolar narrowing and 

arteriovenous nicking 

Exudate type Hard exudates with sharp margins Less characteristic, may show 

cotton wool spots 

Severe finding Neovascularisation (proliferative 

disease) 
Papilloedema in malignant 

hypertension 

 

Pilot questions 3.3 

1. List the characteristic fundus features of diabetic retinopathy. (Linked to SLO 3.5) 

2. Define microaneurysms and hard exudates. (Linked to SLO 3.5) 

3. List the characteristic fundus features of hypertensive retinopathy. (Linked to SLO 3.5) 

4. Define arteriovenous nicking. (Linked to SLO 3.5) 

5. Compare the distinguishing fundus features of diabetic and hypertensive retinopathy. 

(Linked to SLO 3.6) 

 

 

Series Summary 

This Series examined direct ophthalmoscopy and fundus examination, beginning with the 

direct ophthalmoscope, its components, optical principles, and technique, before turning to 

normal fundus appearance, the optic disc, macula, and retinal blood vessels. 

We concluded with fundus features of systemic disease, the characteristic changes of diabetic 

and hypertensive retinopathy and how these two important conditions are distinguished. Having 

worked through this Series, you should now be equipped to understand the red eye and acute 

vision loss examined in the next Series of this course. 

 

Glossary of Terms 

1. Direct ophthalmoscope: a handheld instrument producing a magnified, upright, virtual 

image of the fundus. 

2. Red reflex: the reddish-orange reflection seen through the pupil, identified before fundus 

focusing. 

3. Physiological cup: the central, paler depression within the optic disc. 
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4. Fovea: the very centre of the macula, responsible for the sharpest central vision. 

5. Arteriole-to-venule ratio: the normal comparative diameter of retinal arterioles to 

venules, approximately 2:3. 

6. Microaneurysm: a small, discrete, round red dot representing focal capillary wall 

outpouching in diabetic retinopathy. 

7. Hard exudate: a yellow-white lipid deposit with sharply defined margins seen in 

diabetic retinopathy. 

8. Cotton wool spot: a fluffy white lesion representing retinal nerve fibre layer infarction. 

9. Neovascularisation: abnormal new vessel growth characteristic of proliferative diabetic 

retinopathy. 

10. Arteriovenous nicking: focal compression of a venule where an arteriole crosses over it, 

seen in hypertensive retinopathy. 

11. Flame-shaped haemorrhage: bleeding within the superficial nerve fibre layer, seen in 

hypertensive retinopathy. 

12. Papilloedema: swelling of the optic disc, seen in malignant hypertension and raised 

intracranial pressure. 

 

Concept Check Questions [Series 3] 

Objective questions 

1. The direct ophthalmoscope produces a magnified, upright, virtual image of the fundus, 

though examining only a relatively narrow field of view compared with indirect 

ophthalmoscopy ________. 

2. A normal optic disc demonstrates a sharp, well defined margin, meaning disc margin 

blurring represents an important abnormal finding warranting further ________. 

3. The normal retinal arteriole-to-venule diameter ratio is approximately ________. 

4. Diabetic retinopathy characteristically produces microaneurysms, small, discrete, round 

red dots representing focal capillary wall ________. 

5. Hypertensive retinopathy characteristically produces arteriolar narrowing together with 

arteriovenous ________. 

Short-answer questions 

• Describe the components of the direct ophthalmoscope. 

• Describe the systematic sequence for examining the fundus. 

• Define the physiological cup and its normal proportion of the disc. 

• Define microaneurysms and hard exudates. 

• Compare the distinguishing fundus features of diabetic and hypertensive retinopathy. 
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Long-answer questions 

1. Discuss the components, optical principles, and technique of direct ophthalmoscopy. 

(Linked to SLO 3.1, SLO 3.2) 

2. Discuss the normal appearance of the optic disc and macula. (Linked to SLO 3.3) 

3. Discuss the normal appearance of the retinal blood vessels. (Linked to SLO 3.4) 

4. Discuss the fundus features of diabetic retinopathy. (Linked to SLO 3.5) 

5. Discuss the fundus features of hypertensive retinopathy and how they are distinguished 

from diabetic retinopathy. (Linked to SLO 3.5, SLO 3.6) 

 

Answers to Concept Check Questions [Series 3] 

Objective questions 

6. Techniques. 

7. Evaluation. 

8. 2:3. 

9. Outpouching. 

10. Nicking. 

Short-answer questions 

11. A light source, a mirror system directing light into the eye, and a lens dial for refractive 

correction. 

12. Identify the optic disc first, follow vessels outward through each quadrant, then examine 

the macula last. 

13. The central, paler depression within the disc, normally occupying less than half the total 

disc diameter. 

14. Microaneurysms are small, round red dots from focal capillary wall outpouching; hard 

exudates are yellow-white lipid deposits with sharp margins. 

15. Diabetic retinopathy shows microaneurysms and hard exudates; hypertensive retinopathy 

shows arteriolar narrowing and arteriovenous nicking. 

Long-answer questions 

16. Basic response: The direct ophthalmoscope uses a light source, mirror system, and lens 

dial to produce a magnified, upright image, requiring a darkened room and appropriate 

refractive correction. 
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Value-added response: Technique requires matching examiner and patient eye, approaching 

temporally to find the red reflex, then focusing systematically on the disc, vessels, and macula. 

17. Basic response: The normal optic disc is well defined, pink-orange, with a small central 

physiological cup and sharp margin. 

Value-added response: The normal macula appears as a darker, relatively avascular region with 

a bright foveal light reflex in younger patients. 

18. Basic response: Normal retinal arterioles are narrower and brighter red than venules, 

with an approximate 2:3 diameter ratio. 

Value-added response: Vessels demonstrate smooth, gradually tapering course from the disc 

without focal narrowing or tortuosity. 

19. Basic response: Diabetic retinopathy produces microaneurysms, dot-and-blot 

haemorrhages, and hard exudates. 

Value-added response: More advanced disease shows cotton wool spots and 

neovascularisation, characteristic of proliferative diabetic retinopathy. 

20. Basic response: Hypertensive retinopathy produces arteriolar narrowing, arteriovenous 

nicking, and flame-shaped haemorrhages, with papilloedema in malignant hypertension. 

Value-added response: These features distinguish it from diabetic retinopathy, which is more 

specifically characterised by microaneurysms and hard exudates. 

 

 

Answers to Pilot Questions [Series 3] 

Part 3.1 

11. A light source, a mirror system directing light into the eye, and a lens dial for refractive 

correction. 

12. A magnified, upright, virtual image. 

13. A darkened room to promote pupillary dilation, and pharmacological mydriatic where a 

more thorough examination is required. 

14. Using the right eye to examine the patient's right eye and the left eye for the patient's left 

eye, approaching from a slight temporal angle. 
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15. Identify the optic disc first, follow vessels outward through each quadrant, then examine 

the macula last. 

Part 3.2 

1. Well defined, pink-orange, roughly circular or vertically oval, with a sharp margin. 

2. The central, paler depression, normally occupying less than half the total disc diameter. 

3. A slightly darker, relatively avascular region temporal to the disc, with a bright foveal 

light reflex in younger patients. 

4. Arterioles are narrower and brighter red; venules are wider and darker red. 

5. Approximately 2:3. 

Part 3.3 

6. Microaneurysms, dot-and-blot haemorrhages, hard exudates, cotton wool spots, and 

neovascularisation in advanced disease. 

7. Microaneurysms are small, round red dots from focal capillary outpouching; hard 

exudates are yellow-white lipid deposits with sharp margins. 

8. Arteriolar narrowing, arteriovenous nicking, flame-shaped haemorrhages, and 

papilloedema in malignant hypertension. 

9. Focal compression of a venule at the point where an arteriole crosses over it. 

10. Diabetic retinopathy shows microaneurysms and hard exudates; hypertensive retinopathy 

shows arteriolar narrowing and arteriovenous nicking, though both may show 

haemorrhage and cotton wool spots. 
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Figures, Plates, Tables, and Boxes 

1. Figure 3.1: Diagram illustrating correct direct ophthalmoscopy technique, with the 

examiner using their right eye to examine the patient's right eye from a slight temporal 

angle. AI-generated using the prompt: "A single clean, clinically accurate illustration of 

an examiner holding a direct ophthalmoscope close to their own eye, positioned at a 

slight angle to examine a seated patient's eye, calm clinical setting, natural lighting, no 

text overlays, no other panels, respectful depiction, no identifying facial features." 

2. Table 3.2: Normal fundus appearance of the optic disc, macula, and retinal vessels. AI-

generated using the prompt: "Create a clean clinical reference table titled Normal Fundus 

Appearance of the Optic Disc, Macula, and Retinal Vessels, listing structure, normal 

appearance, and key feature to assess. Ophthalmology reference table style with outside 

border, no photographic elements." 

3. Table 3.3: Comparing fundus features of diabetic and hypertensive retinopathy. AI-

generated using the prompt: "Create a clean clinical reference table titled Comparing 

Fundus Features of Diabetic and Hypertensive Retinopathy, listing feature, diabetic 

retinopathy, and hypertensive retinopathy. Ophthalmology reference table style with 

outside border, no photographic elements."
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Course code: OPT 601 

Course title: Introductory Ophthalmology 

Course credit load: 1 Unit 

Series 4: The Red Eye and Acute Vision Loss 

• Part 4.1: Approach to the Red Eye 

o Sub Part 4.1.1: Causes and classification of the red eye 

o Sub Part 4.1.2: Differentiating conjunctival from ciliary injection 

o Sub Part 4.1.3: Danger signs in the red eye 

• Part 4.2: Painful Acute Vision Loss 

o Sub Part 4.2.1: Causes of painful acute vision loss 

o Sub Part 4.2.2: Acute angle-closure glaucoma 

o Sub Part 4.2.3: Other causes of painful acute vision loss 

• Part 4.3: Painless Acute Vision Loss 

o Sub Part 4.3.1: Causes of painless acute vision loss 

o Sub Part 4.3.2: Central retinal artery and vein occlusion 

o Sub Part 4.3.3: Comparing painful and painless acute vision loss 

 

Introduction 

In the last Series, we established direct ophthalmoscopy and fundus examination. We now turn to 

two of the most frequently encountered ophthalmic emergencies, the red eye, and acute vision 

loss, distinguishing painful from painless presentations, each requiring prompt, systematic 

clinical assessment to recognise genuinely sight- or, occasionally, life-threatening underlying 

causes. 

The aim of this Series is to equip you with a thorough, practical understanding of the causes and 

assessment of the red eye, and painful and painless acute vision loss. 

This Series begins with the approach to the red eye, before turning to painful acute vision loss. 

It concludes with painless acute vision loss. 



 

 la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION 
STUDENTS 

 

Series Learning Outcomes 

At the end of this Series, you should be able to: 

• SLO 4.1: describe the causes and classification of the red eye 

• SLO 4.2: differentiate conjunctival from ciliary injection and recognise danger signs in 

the red eye 

• SLO 4.3: describe the causes of painful acute vision loss 

• SLO 4.4: describe acute angle-closure glaucoma and other causes of painful acute vision 

loss 

• SLO 4.5: describe the causes of painless acute vision loss, including central retinal artery 

and vein occlusion, and 

• SLO 4.6: compare painful and painless acute vision loss. 

 

4.1 Approach to the Red Eye 

4.1.1 causes and classification of the red eye 

A common presentation with causes ranging from benign to sight-threatening 

The red eye results from dilation of conjunctival or episcleral blood vessels, discussed in relation 

to normal ocular anatomy in an earlier related course, with causes ranging from relatively benign 

conditions such as conjunctivitis to genuinely sight-threatening conditions such as acute angle-

closure glaucoma, discussed further later in this Series. 

Broad classification of red eye causes includes conjunctival conditions, discussed further in the 

next sub-Part, corneal conditions, such as keratitis or corneal foreign body, discussed in relation 

to corneal anatomy in an earlier related course, and intraocular conditions, including uveitis and 

acute glaucoma, discussed further later in this Series. 

Fill in the blank: The red eye results from dilation of conjunctival or episcleral blood vessels, 

with causes ranging from relatively benign conditions to genuinely sight-________ conditions. 

4.1.2 differentiating conjunctival from ciliary injection 

Conjunctival injection, discussed earlier in this Part, appears as generalised redness most 

pronounced peripherally, fading toward the corneal limbus, discussed in relation to corneal 
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anatomy in an earlier related course, generally associated with more benign, superficial 

conditions such as conjunctivitis. 

Ciliary injection, by contrast, appears as a violaceous ring of redness concentrated around the 

corneal limbus, discussed earlier in this sub-Part, reflecting deeper vascular involvement and 

generally associated with more serious intraocular conditions such as uveitis or acute glaucoma, 

discussed further later in this Series. 

Fill in the blank: Ciliary injection appears as a violaceous ring of redness concentrated around 

the corneal limbus, reflecting deeper vascular ________. 

4.1.3 danger signs in the red eye 

Recognised danger signs in the red eye include reduced visual acuity, discussed in relation to 

visual acuity testing in an earlier Series of this course, significant pain rather than mild 

discomfort, and ciliary injection, discussed earlier in this Part, each suggesting a more serious 

underlying cause warranting urgent ophthalmic assessment. 

Further recognised danger signs include an irregular or poorly reactive pupil, discussed in 

relation to pupillary reflex examination in an earlier Series of this course, corneal opacity or 

epithelial defect, and a history of significant trauma, discussed further later in this Series, 

meaning any of these features should prompt careful reconsideration of a seemingly benign 

initial impression. 

Fill in the blank: Danger signs in the red eye include an irregular or poorly reactive pupil, 

corneal opacity or epithelial defect, and a history of significant ________. 

Table 4.1: Danger signs in the assessment of the red eye. 

Danger sign Clinical significance Suggested response 

Reduced visual acuity Suggests corneal, intraocular, or 

optic nerve involvement Urgent ophthalmic assessment 

Ciliary injection Suggests deeper intraocular 

pathology Urgent ophthalmic assessment 

Irregular or poorly 

reactive pupil 
Suggests intraocular inflammation 

or glaucoma Urgent ophthalmic assessment 
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Pilot questions 4.1 

• Describe the general cause of red eye. (Linked to SLO 4.1) 

• List the broad classification of red eye causes. (Linked to SLO 4.1) 

• Distinguish conjunctival from ciliary injection. (Linked to SLO 4.2) 

• List the danger signs in the assessment of the red eye. (Linked to SLO 4.2) 

• Explain why an irregular pupil is considered a danger sign in the red eye. (Linked to SLO 

4.2) 

 

 

4.2 Painful Acute Vision Loss 

4.2.1 causes of painful acute vision loss 

Vision loss accompanied by significant ocular pain 

Painful acute vision loss encompasses conditions in which sudden visual impairment is 

accompanied by significant ocular pain, discussed in relation to ophthalmic symptom history in 

an earlier Series of this course, including acute angle-closure glaucoma, discussed further in the 

next sub-Part, severe keratitis, and uveitis, discussed earlier in this Series. 

Further recognised causes include optic neuritis, inflammation of the optic nerve typically 

producing pain worsened by eye movement, and corneal ulceration or significant corneal foreign 

body, discussed in relation to corneal anatomy in an earlier related course, each requiring prompt 

recognition and appropriate referral. 

Fill in the blank: Painful acute vision loss encompasses conditions in which sudden visual 

impairment is accompanied by significant ocular ________. 

4.2.2 acute angle-closure glaucoma 

Acute angle-closure glaucoma, discussed in relation to aqueous humour drainage in an earlier 

Series of this course, results from sudden obstruction of aqueous outflow through the trabecular 

meshwork, producing a rapid, severe rise in intraocular pressure, characteristically presenting 

with severe eye pain, headache, nausea, and vomiting. 

Characteristic examination findings include a fixed, mid-dilated pupil, discussed in relation to 

pupillary reflexes in an earlier Series of this course, corneal oedema producing a hazy corneal 
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appearance, and a markedly elevated intraocular pressure on palpation or tonometry, together 

representing a genuine ophthalmic emergency requiring urgent treatment. 

Fill in the blank: Acute angle-closure glaucoma characteristically presents with a fixed, mid-

dilated pupil, corneal oedema, and a markedly elevated intraocular ________. 

4.2.3 other causes of painful acute vision loss 

Optic neuritis, discussed earlier in this Part, typically presents with relatively sudden, painful 

vision loss, discussed in relation to visual acuity assessment in an earlier Series of this course, 

generally affecting one eye, with pain characteristically worsened by eye movement, and, 

importantly, a relative afferent pupillary defect, discussed in relation to pupillary examination 

in an earlier Series of this course, on the affected side. 

Severe uveitis and corneal ulceration or significant corneal trauma, discussed earlier in this 

Series, further contribute to painful acute vision loss, each requiring prompt ophthalmic 

assessment given the genuine risk of permanent visual impairment if untreated. 

Fill in the blank: Optic neuritis typically presents with painful vision loss, generally affecting 

one eye, with pain worsened by eye movement, and a relative afferent pupillary defect on the 

affected ________. 

Figure 4.2: Diagram illustrating the fixed, mid-dilated pupil and hazy cornea characteristic of 

acute angle-closure glaucoma. 
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Pilot questions 4.2 

1. List three causes of painful acute vision loss. (Linked to SLO 4.3) 

2. Describe the pathophysiology of acute angle-closure glaucoma. (Linked to SLO 4.4) 

3. List the characteristic examination findings of acute angle-closure glaucoma. (Linked to 

SLO 4.4) 

4. Describe the typical presentation of optic neuritis. (Linked to SLO 4.4) 

5. Explain the relevance of relative afferent pupillary defect to optic neuritis diagnosis. 

(Linked to SLO 4.4) 

 

 

4.3 Painless Acute Vision Loss 

4.3.1 causes of painless acute vision loss 

Sudden visual impairment without accompanying ocular pain 

Painless acute vision loss presents with sudden visual impairment in the genuine absence of 

significant ocular pain, discussed in relation to painful vision loss earlier in this Series, with 

recognised causes including retinal detachment, discussed in relation to vitreoretinal symptoms 

in an earlier Series of this course, and vitreous haemorrhage. 

Further important recognised causes include central retinal artery occlusion and central 

retinal vein occlusion, discussed further in the next sub-Part, and, particularly relevant in older 

patients, ischaemic optic neuropathy resulting from giant cell arteritis, requiring urgent 

recognition given the risk of bilateral involvement and other systemic complications. 

Fill in the blank: Painless acute vision loss presents with sudden visual impairment in the 

genuine absence of significant ocular ________. 

4.3.2 central retinal artery and vein occlusion 

Central retinal artery occlusion produces sudden, severe, painless monocular vision loss, with 

characteristic fundus findings including a pale, oedematous retina and a cherry-red spot at the 

fovea, discussed in relation to macular anatomy in an earlier Series of this course, reflecting the 

fovea's relatively preserved choroidal blood supply. 

Central retinal vein occlusion similarly produces sudden painless vision loss, though generally 

less severe than arterial occlusion, with characteristic fundus findings including widespread 
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retinal haemorrhage, often described as a "blood and thunder" appearance, together with 

venous dilatation and tortuosity, discussed in relation to normal vessel appearance in an earlier 

Series of this course. 

Fill in the blank: Central retinal artery occlusion produces a pale, oedematous retina with a 

cherry-red spot at the fovea, reflecting the fovea's relatively preserved choroidal blood 

________. 

4.3.3 comparing painful and painless acute vision loss 

The presence or absence of significant ocular pain represents a genuinely useful initial clinical 

discriminator between the causes of acute vision loss discussed throughout this Series, directly 

narrowing the relevant differential diagnosis and guiding the most appropriate initial clinical 

assessment priorities. 

Regardless of the presence or absence of pain, any patient presenting with genuine acute vision 

loss warrants prompt, systematic ophthalmic assessment, discussed throughout this course, given 

the shared potential for permanent visual impairment across essentially every cause discussed 

throughout this Series if appropriate treatment is delayed. 

Fill in the blank: Regardless of the presence or absence of pain, any patient presenting with 

genuine acute vision loss warrants prompt, systematic ophthalmic ________. 

Table 4.3: Comparing key causes of painful and painless acute vision loss. 

Category Example condition Key distinguishing feature 

Painful Acute angle-closure glaucoma Fixed, mid-dilated pupil and hazy 

cornea 

Painful Optic neuritis Pain on eye movement and relative 

afferent pupillary defect 

Painless Central retinal artery occlusion Cherry-red spot at the fovea 

 

Pilot questions 4.3 

1. List three causes of painless acute vision loss. (Linked to SLO 4.5) 

2. Describe the characteristic fundus finding of central retinal artery occlusion. (Linked to 

SLO 4.5) 

3. Describe the characteristic fundus finding of central retinal vein occlusion. (Linked to 

SLO 4.5) 
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4. Explain why the presence or absence of pain is a useful initial discriminator in acute 

vision loss. (Linked to SLO 4.6) 

5. Explain why prompt assessment is warranted regardless of the presence or absence of 

pain. (Linked to SLO 4.6) 

 

 

Series Summary 

This Series examined the red eye and acute vision loss, beginning with the approach to the 

red eye, its causes and classification, distinguishing conjunctival from ciliary injection, and 

recognising danger signs, before turning to painful acute vision loss, acute angle-closure 

glaucoma and other causes. 

We concluded with painless acute vision loss, central retinal artery and vein occlusion, and 

comparing painful and painless presentations. Having worked through this Series, you should 

now be equipped to understand ocular trauma, chemical burns, and topical ophthalmic therapy 

examined in the final Series of this course. 

 

Glossary of Terms 

1. Conjunctival injection: generalised redness of the conjunctiva, more pronounced 

peripherally. 

2. Ciliary injection: a violaceous ring of redness concentrated around the corneal limbus, 

indicating deeper intraocular disease. 

3. Acute angle-closure glaucoma: sudden obstruction of aqueous outflow producing a 

rapid, severe rise in intraocular pressure. 

4. Fixed, mid-dilated pupil: a characteristic pupillary finding of acute angle-closure 

glaucoma. 

5. Optic neuritis: inflammation of the optic nerve, typically producing painful vision loss 

worsened by eye movement. 

6. Uveitis: inflammation of the uveal tract, a recognised cause of ciliary injection and pain. 

7. Central retinal artery occlusion: sudden arterial obstruction producing severe, painless 

monocular vision loss. 

8. Cherry-red spot: a characteristic foveal finding in central retinal artery occlusion. 

9. Central retinal vein occlusion: venous obstruction producing painless vision loss with 

widespread retinal haemorrhage. 
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10. Blood and thunder appearance: the widespread retinal haemorrhage characteristic of 

central retinal vein occlusion. 

11. Giant cell arteritis: a systemic vasculitis causing ischaemic optic neuropathy, 

particularly relevant in older patients. 

12. Danger sign (red eye): a clinical feature suggesting a more serious underlying cause of 

red eye requiring urgent assessment. 

 

Concept Check Questions [Series 4] 

Objective questions 

1. Ciliary injection appears as a violaceous ring of redness concentrated around the corneal 

limbus, reflecting deeper vascular ________. 

2. Danger signs in the red eye include an irregular or poorly reactive pupil, corneal opacity 

or epithelial defect, and a history of significant ________. 

3. Acute angle-closure glaucoma characteristically presents with a fixed, mid-dilated pupil, 

corneal oedema, and a markedly elevated intraocular ________. 

4. Central retinal artery occlusion produces a pale, oedematous retina with a cherry-red spot 

at the fovea, reflecting the fovea's relatively preserved choroidal blood ________. 

5. Regardless of the presence or absence of pain, any patient presenting with genuine acute 

vision loss warrants prompt, systematic ophthalmic ________. 

Short-answer questions 

• Distinguish conjunctival from ciliary injection. 

• List the danger signs in the assessment of the red eye. 

• List the characteristic examination findings of acute angle-closure glaucoma. 

• Describe the characteristic fundus finding of central retinal artery occlusion. 

• Describe the characteristic fundus finding of central retinal vein occlusion. 

Long-answer questions 

1. Discuss the causes and classification of the red eye, and how conjunctival is distinguished 

from ciliary injection. (Linked to SLO 4.1, SLO 4.2) 

2. Discuss the danger signs in the assessment of the red eye. (Linked to SLO 4.2) 

3. Discuss the causes of painful acute vision loss, including acute angle-closure glaucoma. 

(Linked to SLO 4.3, SLO 4.4) 

4. Discuss the causes of painless acute vision loss, including central retinal artery and vein 

occlusion. (Linked to SLO 4.5) 
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5. Discuss how painful and painless acute vision loss are compared and why prompt 

assessment is essential in both. (Linked to SLO 4.6) 

 

Answers to Concept Check Questions [Series 4] 

Objective questions 

6. Involvement. 

7. Trauma. 

8. Pressure. 

9. Supply. 

10. Assessment. 

Short-answer questions 

11. Conjunctival injection is generalised, more pronounced peripherally; ciliary injection is a 

violaceous ring concentrated around the limbus. 

12. Reduced visual acuity, ciliary injection, and an irregular or poorly reactive pupil, among 

others such as corneal opacity or trauma history. 

13. A fixed, mid-dilated pupil, hazy corneal appearance from oedema, and markedly elevated 

intraocular pressure. 

14. A pale, oedematous retina with a cherry-red spot at the fovea. 

15. Widespread retinal haemorrhage, a blood and thunder appearance, with venous dilatation 

and tortuosity. 

Long-answer questions 

16. Basic response: Red eye results from conjunctival or episcleral vessel dilation, ranging 

from benign to sight-threatening causes classified as conjunctival, corneal, or intraocular. 

Value-added response: Conjunctival injection is peripheral and generalised, while ciliary 

injection is a limbal ring indicating deeper, more serious intraocular disease. 

17. Basic response: Danger signs including reduced acuity, ciliary injection, and pupil 

abnormality suggest a serious underlying cause requiring urgent assessment. 

Value-added response: Corneal opacity, epithelial defect, and significant trauma history should 

similarly prompt reconsideration of a seemingly benign presentation. 
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18. Basic response: Painful acute vision loss includes acute angle-closure glaucoma, optic 

neuritis, and severe uveitis or corneal disease. 

Value-added response: Acute angle-closure glaucoma specifically presents with a fixed, mid-

dilated pupil, hazy cornea, and elevated intraocular pressure, a genuine emergency. 

19. Basic response: Painless acute vision loss includes retinal detachment, vitreous 

haemorrhage, and central retinal artery or vein occlusion. 

Value-added response: Arterial occlusion shows a cherry-red spot, while venous occlusion 

shows widespread haemorrhage, each with distinct fundus appearances. 

20. Basic response: The presence or absence of pain narrows the differential diagnosis and 

guides initial assessment priorities. 

Value-added response: Regardless of pain, every case of acute vision loss carries genuine risk 

of permanent impairment if treatment is delayed, warranting prompt assessment. 

 

 

Answers to Pilot Questions [Series 4] 

Part 4.1 

11. Dilation of conjunctival or episcleral blood vessels. 

12. Conjunctival, corneal, and intraocular conditions. 

13. Conjunctival injection is generalised, more pronounced peripherally; ciliary injection is a 

violaceous ring concentrated around the limbus. 

14. Reduced visual acuity, ciliary injection, irregular or poorly reactive pupil, corneal 

opacity/epithelial defect, and significant trauma history. 

15. Because it suggests intraocular inflammation or glaucoma, more serious underlying 

causes. 

Part 4.2 

1. Acute angle-closure glaucoma, severe keratitis, and uveitis, among others such as optic 

neuritis. 

2. Sudden obstruction of aqueous outflow producing a rapid, severe rise in intraocular 

pressure. 
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3. Fixed, mid-dilated pupil, corneal oedema with a hazy appearance, and markedly elevated 

intraocular pressure. 

4. Sudden, painful vision loss, generally in one eye, with pain worsened by eye movement. 

5. It provides objective evidence supporting the diagnosis, given the optic nerve 

involvement. 

Part 4.3 

6. Retinal detachment, vitreous haemorrhage, and central retinal artery or vein occlusion, 

among others such as giant cell arteritis. 

7. A pale, oedematous retina with a cherry-red spot at the fovea. 

8. Widespread retinal haemorrhage, a blood and thunder appearance, with venous dilatation 

and tortuosity. 

9. Because it directly narrows the relevant differential diagnosis and guides initial 

assessment priorities. 

10. Because essentially every cause carries genuine risk of permanent visual impairment if 

treatment is delayed. 
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Figures, Plates, Tables, and Boxes 

1. Table 4.1: Danger signs in the assessment of the red eye. AI-generated using the prompt: 

"Create a clean clinical reference table titled Danger Signs in the Assessment of the Red 

Eye, listing danger sign, clinical significance, and suggested response. Ophthalmology 

reference table style with outside border, no photographic elements." 
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2. Figure 4.2: Diagram illustrating the fixed, mid-dilated pupil and hazy cornea 

characteristic of acute angle-closure glaucoma. AI-generated using the prompt: "A single 

clean, clinically accurate illustration of a front-facing eye showing a mid-sized, non-

reactive pupil and a slightly hazy, cloudy cornea, labelled diagram style, neutral 

background, no photographic realism, no other panels." 

3. Table 4.3: Comparing key causes of painful and painless acute vision loss. AI-generated 

using the prompt: "Create a clean clinical reference table titled Comparing Key Causes of 

Painful and Painless Acute Vision Loss, listing category, example condition, and key 

distinguishing feature. Ophthalmology reference table style with outside border, no 

photographic elements."
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Course code: OPT 601 

Course title: Introductory Ophthalmology 

Course credit load: 1 Unit 

Series 5: Ocular Trauma, Chemical Burns, and 

Topical Ophthalmic Therapy 

• Part 5.1: Ocular Injuries 

o Sub Part 5.1.1: Classification of ocular injuries 

o Sub Part 5.1.2: Assessment of the injured eye 

o Sub Part 5.1.3: Initial management of ocular injuries 

• Part 5.2: Chemical Burns to the Eye 

o Sub Part 5.2.1: Alkali versus acid chemical burns 

o Sub Part 5.2.2: Emergency management of chemical burns: irrigation 

o Sub Part 5.2.3: Assessing severity and further management of chemical burns 

• Part 5.3: Topical Ophthalmic Therapy 

o Sub Part 5.3.1: Ocular pharmacokinetics and routes of administration 

o Sub Part 5.3.2: Technique for instilling eye drops 

o Sub Part 5.3.3: Technique for applying eye ointment 

 

Introduction 

In the last Series, we established the red eye and acute vision loss. We now conclude this course 

with ocular trauma, its classification, assessment, and initial management, chemical burns to 

the eye, a genuine ophthalmic emergency requiring immediate, decisive action, and the essential 

practical skill of topical ophthalmic therapy, understanding ocular pharmacokinetics and 

confidently applying eye drops and ointments. 

The aim of this Series is to equip you with a thorough, practical understanding of ocular injuries, 

chemical burns, ocular pharmacokinetics and routes of administration of ophthalmic 

medications, and applying eye drops and ointments. 
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This Series begins with ocular injuries, before turning to chemical burns to the eye. It 

concludes with topical ophthalmic therapy. 

 

Series Learning Outcomes 

At the end of this Series, you should be able to: 

• SLO 5.1: describe the classification and assessment of ocular injuries 

• SLO 5.2: describe the initial management of ocular injuries 

• SLO 5.3: distinguish alkali from acid chemical burns and describe emergency irrigation 

management 

• SLO 5.4: describe the assessment of severity and further management of chemical burns 

• SLO 5.5: demonstrate knowledge of ocular pharmacokinetics and routes of application of 

ophthalmic medications, and 

• SLO 5.6: apply eye drops and ointments using correct technique. 

 

5.1 Ocular Injuries 

5.1.1 classification of ocular injuries 

A spectrum from superficial foreign body to globe rupture 

Ocular injuries are broadly classified as closed globe injuries, in which the outer coats of the 

eye remain intact, including corneal abrasion and blunt contusion, and open globe injuries, 

discussed further later in this Part, involving a full-thickness breach of the cornea or sclera. 

Closed globe injuries include corneal abrasion, discussed in relation to corneal anatomy in an 

earlier Series of this course, superficial foreign body, and blunt trauma producing hyphaema, 

blood within the anterior chamber, discussed in relation to anterior chamber anatomy in an 

earlier Series of this course, while open globe injuries include globe rupture and penetrating 

injury. 

Fill in the blank: Ocular injuries are broadly classified as closed globe injuries, in which the 

outer coats of the eye remain intact, and open globe injuries, involving a full-thickness breach of 

the cornea or ________. 
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5.1.2 assessment of the injured eye 

Assessment of the injured eye begins with careful history, discussed in relation to ophthalmic 

history taking in an earlier Series of this course, establishing the specific mechanism of injury, 

and visual acuity testing, discussed in an earlier Series of this course, performed before any 

other examination or intervention wherever genuinely possible. 

Examination should specifically assess for signs suggestive of open globe injury, discussed 

earlier in this Part, including an irregularly shaped pupil, visible uveal prolapse, or a shallow 

anterior chamber, since forceful examination or eyelid manipulation in suspected open globe 

injury risks further extrusion of intraocular contents. 

Fill in the blank: Examination should specifically assess for signs suggestive of open globe 

injury, since forceful examination or eyelid manipulation in suspected open globe injury risks 

further extrusion of intraocular ________. 

5.1.3 initial management of ocular injuries 

Suspected open globe injury, discussed earlier in this Part, requires immediate protection with a 

rigid eye shield, avoiding any direct pressure on the globe, together with urgent ophthalmic 

referral, since any further manipulation risks catastrophic loss of intraocular contents and vision. 

Closed globe injuries, discussed earlier in this Part, are generally managed according to the 

specific injury identified, with corneal abrasion, discussed earlier in this Part, generally managed 

with topical antibiotic cover, discussed further later in this Series, and hyphaema, discussed 

earlier in this Part, requiring careful monitoring for rebleeding and elevated intraocular pressure. 

Fill in the blank: Suspected open globe injury requires immediate protection with a rigid eye 

shield, avoiding any direct pressure on the globe, since any further manipulation risks 

catastrophic loss of intraocular contents and ________. 

Table 5.1: Comparing closed globe and open globe ocular injuries. 

Feature Closed globe injury Open globe injury 

Definition Outer coats of the eye remain intact Full-thickness breach of cornea or 

sclera 

Example Corneal abrasion, hyphaema Globe rupture, penetrating injury 

Immediate management Specific to the injury identified Rigid eye shield and urgent referral, 

no pressure 
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Pilot questions 5.1 

• Distinguish closed globe from open globe ocular injury. (Linked to SLO 5.1) 

• List examples of closed globe and open globe ocular injuries. (Linked to SLO 5.1) 

• Describe the correct order of assessment when evaluating an injured eye. (Linked to SLO 

5.1) 

• List the signs suggestive of open globe injury on examination. (Linked to SLO 5.1) 

• Describe the immediate management of suspected open globe injury. (Linked to SLO 

5.2) 

 

5.2 Chemical Burns to the Eye 

5.2.1 alkali versus acid chemical burns 

Distinct injury mechanisms with differing tissue penetration 

Alkali chemical burns, discussed in relation to chemical injury mechanisms, generally produce 

more severe, deeply penetrating injury through liquefactive necrosis, progressively dissolving 

tissue proteins and allowing continued chemical penetration deep into ocular tissue over time. 

Acid chemical burns, by contrast, generally produce coagulative necrosis, in which denatured 

surface tissue proteins form a relatively protective barrier limiting further chemical penetration, 

meaning acid burns, while still genuinely serious, generally carry a somewhat more favourable 

prognosis than comparable alkali exposure. 

Fill in the blank: Alkali chemical burns generally produce more severe, deeply penetrating 

injury through liquefactive necrosis, progressively dissolving tissue ________. 

5.2.2 emergency management of chemical burns: irrigation 

Immediate, copious irrigation with clean water or saline represents the single most critical 

emergency intervention for chemical burns, discussed earlier in this Part, beginning immediately 

at the scene of injury without waiting to first determine the specific chemical agent involved or 

the patient's precise visual acuity. 

Irrigation should continue for a prolonged period, generally at least 15 to 30 minutes, with 

periodic checking of ocular surface pH where feasible, continuing irrigation until a neutral pH is 

consistently achieved, since inadequate irrigation duration represents a genuine, avoidable cause 

of preventable further tissue damage. 
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Fill in the blank: Irrigation for chemical burns should continue for a prolonged period, generally 

at least 15 to 30 minutes, continuing until a neutral ________ is consistently achieved. 

5.2.3 assessing severity and further management of chemical burns 

Severity assessment of chemical burns, discussed earlier in this Part, includes evaluation of the 

degree of corneal opacification and the extent of limbal ischaemia, discussed in relation to 

corneal limbus anatomy in an earlier Series of this course, since extensive limbal involvement 

carries particularly serious implications for eventual corneal healing. 

Further management following adequate irrigation, discussed earlier in this Part, includes topical 

antibiotic therapy, discussed further later in this Series, management of elevated intraocular 

pressure where present, and, in severe cases, specialist ophthalmic referral for consideration of 

further surgical intervention, reflecting the genuinely serious potential consequences of 

significant chemical injury. 

Fill in the blank: Severity assessment of chemical burns includes evaluation of the degree of 

corneal opacification and the extent of limbal ischaemia, since extensive limbal involvement 

carries particularly serious implications for eventual corneal ________. 

Figure 5.2: A clinician performing continuous ocular irrigation on a patient following a chemical 

eye injury. 
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Pilot questions 5.2 

1. Distinguish alkali from acid chemical burns in terms of mechanism and severity. (Linked 

to SLO 5.3) 

2. Describe the emergency management of a chemical eye injury. (Linked to SLO 5.3) 

3. Explain why irrigation should begin immediately without waiting to identify the specific 

chemical agent. (Linked to SLO 5.3) 

4. Describe how severity of chemical burns is assessed. (Linked to SLO 5.4) 

5. Describe the further management of chemical burns following adequate irrigation. 

(Linked to SLO 5.4) 

 

 

5.3 Topical Ophthalmic Therapy 

5.3.1 ocular pharmacokinetics and routes of administration 

Delivering medication directly to the ocular surface and beyond 

Topical ophthalmic medication, discussed in relation to routes of administration, penetrates the 

eye principally through corneal absorption, discussed in relation to corneal anatomy in an earlier 

Series of this course, though a proportion of any instilled drop drains through the nasolacrimal 

duct, discussed in an earlier Series of this course, into the nasal mucosa and potential systemic 

absorption. 

This nasolacrimal drainage route explains the recognised potential for systemic side effects from 

topically administered ophthalmic medications, meaning careful technique minimising excessive 

drainage, discussed further in the next sub-Part, and appropriate punctal occlusion where 

indicated can meaningfully reduce unwanted systemic drug absorption. 

Fill in the blank: A proportion of any instilled eye drop drains through the nasolacrimal duct 

into the nasal mucosa and potential systemic ________. 

5.3.2 technique for instilling eye drops 

Correct eye drop instillation requires the patient to tilt their head back and look upward, with the 

lower eyelid gently retracted to form a small pocket, discussed in relation to conjunctival 
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anatomy in an earlier Series of this course, into which a single drop is instilled without the 

dropper tip directly touching the eye or eyelid. 

Following instillation, gentle punctal occlusion, applying light pressure over the inner corner of 

the eye, discussed in relation to nasolacrimal drainage earlier in this Part, for approximately one 

to two minutes helps reduce systemic drug absorption and improves local ocular drug retention. 

Fill in the blank: Following eye drop instillation, gentle punctal occlusion for approximately 

one to two minutes helps reduce systemic drug absorption and improves local ocular drug 

________. 

5.3.3 technique for applying eye ointment 

Eye ointment application similarly requires gentle retraction of the lower eyelid, discussed 

earlier in this Part, with a thin ribbon of ointment applied along the inside of the lower eyelid, 

from the inner to outer corner, without the tube tip directly touching the eye surface. 

Following ointment application, the patient should gently close their eyes and may briefly move 

their eyes to help distribute the ointment evenly, with the recognised blurring of vision 

immediately following ointment application meaning it is generally applied last where multiple 

ophthalmic preparations are used, and often recommended before sleep given this temporary 

visual effect. 

Fill in the blank: Eye ointment is generally applied last where multiple ophthalmic preparations 

are used, and often recommended before sleep given its temporary visual blurring ________. 

Table 5.3: Comparing eye drop and eye ointment application technique. 

Preparation Application site Key technique point 

Eye drops Conjunctival pocket formed by 

retracted lower eyelid 
Punctal occlusion afterward to 

reduce systemic absorption 

Eye ointment Thin ribbon along the inside of the 

lower eyelid 
Applied last given temporary visual 

blurring effect 

 

Pilot questions 5.3 

1. Describe how topical ophthalmic medication is absorbed and explain the potential for 

systemic effects. (Linked to SLO 5.5) 

2. Describe the correct technique for instilling an eye drop. (Linked to SLO 5.6) 
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3. Describe the purpose and technique of punctal occlusion. (Linked to SLO 5.6) 

4. Describe the correct technique for applying eye ointment. (Linked to SLO 5.6) 

5. Explain why eye ointment is generally applied last and often recommended before sleep. 

(Linked to SLO 5.6) 

 

 

 

Series Summary 

This final Series examined ocular trauma, chemical burns, and topical ophthalmic therapy, 

beginning with ocular injuries, their classification, assessment, and initial management, before 

turning to chemical burns to the eye, alkali versus acid injury, emergency irrigation, and 

severity assessment. 

We concluded with topical ophthalmic therapy, ocular pharmacokinetics, routes of 

administration, and the correct technique for applying eye drops and ointments. Having worked 

through this Series, and indeed this entire course, you should now possess a comprehensive 

introductory foundation in ophthalmology, from ocular anatomy and physiology through history 

taking, visual acuity, and pupillary reflexes, direct ophthalmoscopy and fundus examination, the 

red eye and acute vision loss, to ocular trauma, chemical burns, and topical ophthalmic therapy 

addressed throughout OPT 601. 

 

Glossary of Terms 

1. Closed globe injury: an ocular injury in which the outer coats of the eye remain intact. 

2. Open globe injury: an ocular injury involving a full-thickness breach of the cornea or 

sclera. 

3. Hyphaema: blood within the anterior chamber, resulting from blunt ocular trauma. 

4. Eye shield: a rigid protective device applied over a suspected open globe injury, avoiding 

direct pressure. 

5. Liquefactive necrosis: progressive tissue dissolution characteristic of alkali chemical 

burns. 

6. Coagulative necrosis: protein denaturation forming a protective barrier, characteristic of 

acid chemical burns. 
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7. Limbal ischaemia: reduced blood flow at the corneal limbus, an important marker of 

chemical burn severity. 

8. Nasolacrimal drainage: the route by which topical ophthalmic medication can reach the 

nasal mucosa and systemic circulation. 

9. Punctal occlusion: gentle pressure applied over the inner corner of the eye to reduce 

systemic drug absorption. 

10. Conjunctival pocket: the small space formed by retracting the lower eyelid, used for eye 

drop instillation. 

11. Systemic absorption (ocular medication): the entry of topically applied ophthalmic 

drug into the general circulation. 

12. Ocular pharmacokinetics: the study of how ophthalmic medications are absorbed, 

distributed, and eliminated by the eye and body. 

 

Concept Check Questions [Series 5] 

Objective questions 

1. Ocular injuries are broadly classified as closed globe injuries, in which the outer coats 

remain intact, and open globe injuries, involving a full-thickness breach of the cornea or 

________. 

2. Alkali chemical burns generally produce more severe, deeply penetrating injury through 

liquefactive necrosis, progressively dissolving tissue ________. 

3. Irrigation for chemical burns should continue for a prolonged period, continuing until a 

neutral ________ is consistently achieved. 

4. A proportion of any instilled eye drop drains through the nasolacrimal duct into the nasal 

mucosa and potential systemic ________. 

5. Eye ointment is generally applied last where multiple ophthalmic preparations are used, 

given its temporary visual blurring ________. 

Short-answer questions 

• Distinguish closed globe from open globe ocular injury. 

• Describe the immediate management of suspected open globe injury. 

• Distinguish alkali from acid chemical burns in terms of mechanism and severity. 

• Describe the correct technique for instilling an eye drop. 

• Describe the purpose and technique of punctal occlusion. 
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Long-answer questions 

1. Discuss the classification, assessment, and initial management of ocular injuries. (Linked 

to SLO 5.1, SLO 5.2) 

2. Discuss alkali and acid chemical burns and their emergency management by irrigation. 

(Linked to SLO 5.3) 

3. Discuss assessing severity and further management of chemical burns. (Linked to SLO 

5.4) 

4. Discuss ocular pharmacokinetics and routes of administration of ophthalmic medications. 

(Linked to SLO 5.5) 

5. Discuss the correct technique for applying eye drops and ointments. (Linked to SLO 5.6) 

 

 

 

Answers to Concept Check Questions [Series 5] 

Objective questions 

6. Sclera. 

7. Proteins. 

8. pH. 

9. Absorption. 

10. Effect. 

Short-answer questions 

11. Closed globe injuries leave the outer coats intact; open globe injuries involve a full-

thickness breach of the cornea or sclera. 

12. Immediate protection with a rigid eye shield, avoiding pressure, and urgent ophthalmic 

referral. 

13. Alkali burns cause liquefactive necrosis with deeper, more severe penetration; acid burns 

cause coagulative necrosis with a somewhat more protective, favourable pattern. 

14. Tilt the head back, retract the lower lid to form a pocket, and instil one drop without the 

dropper touching the eye or lid. 

15. Applying gentle pressure over the inner corner of the eye for one to two minutes to 

reduce systemic absorption and improve local retention. 
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Long-answer questions 

16. Basic response: Ocular injuries are classified as closed or open globe, assessed by 

history and visual acuity first, checking specifically for signs of open globe injury. 

Value-added response: Suspected open globe injury requires immediate rigid eye shield 

protection and urgent referral, avoiding any pressure or forceful examination. 

17. Basic response: Alkali burns cause liquefactive necrosis with deep, progressive 

penetration, while acid burns cause coagulative necrosis with a somewhat more 

protective barrier. 

Value-added response: Immediate, copious irrigation for at least 15 to 30 minutes represents 

the single most critical emergency intervention, begun without delay. 

18. Basic response: Severity assessment includes evaluating corneal opacification and 

limbal ischaemia, given their implications for corneal healing. 

Value-added response: Further management includes topical antibiotics, intraocular pressure 

management, and specialist referral for severe cases. 

19. Basic response: Topical ophthalmic medication is absorbed principally through the 

cornea, though nasolacrimal drainage allows some systemic absorption. 

Value-added response: Careful technique and punctal occlusion can meaningfully reduce 

unwanted systemic drug absorption. 

20. Basic response: Eye drops are instilled into a conjunctival pocket formed by retracting 

the lower lid, followed by punctal occlusion. 

Value-added response: Eye ointment is applied as a thin ribbon along the lower lid, generally 

last given its temporary visual blurring effect. 
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Answers to Pilot Questions [Series 5] 

Part 5.1 

11. Closed globe injuries leave the outer coats intact; open globe injuries involve a full-

thickness breach. 

12. Closed: corneal abrasion, hyphaema. Open: globe rupture, penetrating injury. 

13. History and mechanism of injury first, then visual acuity testing before other examination 

or intervention. 

14. Irregularly shaped pupil, visible uveal prolapse, and shallow anterior chamber. 

15. Immediate rigid eye shield protection avoiding pressure, and urgent ophthalmic referral. 

Part 5.2 

1. Alkali burns cause liquefactive necrosis with deep, progressive penetration and greater 

severity; acid burns cause coagulative necrosis with a more protective, generally less 

severe pattern. 

2. Immediate, copious irrigation with clean water or saline for at least 15 to 30 minutes. 

3. Because delay for chemical identification or acuity testing risks avoidable further tissue 

damage from ongoing chemical exposure. 

4. By evaluating the degree of corneal opacification and the extent of limbal ischaemia. 

5. Topical antibiotics, intraocular pressure management, and specialist referral for severe 

cases requiring possible surgical intervention. 

Part 5.3 

6. Principally through corneal absorption, with some drainage through the nasolacrimal duct 

into the nasal mucosa allowing systemic absorption. 

7. Tilt the head back, retract the lower lid to form a pocket, and instil one drop without the 

dropper touching the eye or lid. 

8. Gentle pressure over the inner corner of the eye for one to two minutes, reducing 

systemic absorption and improving local retention. 

9. Retract the lower lid and apply a thin ribbon of ointment along the inside of the lid from 

inner to outer corner. 

10. Because it temporarily blurs vision, so it is applied last and often recommended before 

sleep to minimise disruption. 
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Figures, Plates, Tables, and Boxes 

1. Table 5.1: Comparing closed globe and open globe ocular injuries. AI-generated using 

the prompt: "Create a clean clinical reference table titled Comparing Closed Globe and 

Open Globe Ocular Injuries, listing feature, closed globe injury, and open globe injury. 

Ophthalmology reference table style with outside border, no photographic elements." 

2. Figure 5.2: A clinician performing continuous ocular irrigation on a patient following a 

chemical eye injury. AI-generated using the prompt: "A single clean, clinically accurate 

illustration of a clinician gently holding open a patient's eyelids while directing a steady 

stream of saline irrigation into the eye from a bottle, calm emergency clinical setting, no 

graphic injury detail, no identifying facial features, respectful depiction, no other panels." 

3. Table 5.3: Comparing eye drop and eye ointment application technique. AI-generated 

using the prompt: "Create a clean clinical reference table titled Comparing Eye Drop and 

Eye Ointment Application Technique, listing preparation, application site, and key 

technique point. Ophthalmology reference table style with outside border, no 

photographic elements." 

 


