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Purpose 
The Cornea and External Eye Applied Ophthalmology syllabus covers the specific knowledge, processes and 
skills required for the diagnosis and treatment of corneal and external eye conditions. As the cornea is the major 
refractive surface of the eye, the maintenance of a healthy ocular surface and cornea is essential for good vision and 
ocular comfort. Disorders of the ocular surface are some of the most common causes of patients presenting to an 
ophthalmologist. A thorough knowledge of the diagnosis, examination, investigation and treatment of corneal and 
external eye diseases is an essential skill for ophthalmic trainees to acquire. 

Structure 
This standard reflects the four domains of the curriculum: Foundation Skills and Knowledge; Clinical (CL); Procedural 
(PR); Professional. Specific Learning Outcomes under each domain indicate the level of performance that is expected 
of trainees at each stage of the specialist training (Basic, Advanced) and indicate what should be observable and 
assessable in order to progress through the program. Mastering the four domains of the curriculum will enable 
trainees to develop the overarching General Ophthalmology Competencies by the end of training. 

Learning and Teaching 
RANZCO provides opportunities to assist the trainee in achieving the learning outcomes described in all Specialised 
Clinical Curriculum Performance Standards. 
The trainee is expected to: 

• Engage with the teaching and learning opportunities provided by didactic, clinical and surgical 
sessions in the training network, including deliberate practice, coaching and feedback sessions; 

• Read widely, including reputable web-based resources, and document learning; 
• Access the expertise of consultants, and the resources and equipment available in the training post; 
• Address each curriculum element and meet the performance criteria for each learning outcome to 

meet progression milestones; 
• Use the College website and Moodle learning management system to access learning materials 

including journals, curriculum documents, RANZCO Congress presentations, guidelines, work-based 
assessment forms, past papers and examination reports; and 

• Maintain a case diary (recommended), RANZCO surgical logbook (mandatory) and portfolio 
(mandatory); 

It is recommended that reading be supplemented with appropriate articles from current and relevant peer-reviewed 
journals. Trainees are also encouraged to attend local subspecialty meetings. 

Assessment 
Mastery of the knowledge, skills and behaviours described in these curriculum standards is assessed via work-based 
assessment and in the RANZCO Examinations. Assessment information is used to inform the Trainee Progression 
Review process at the end of Basic Training, Advanced Training and Fifth Year. 

Work-based Assessments 
The following forms are used to the plan trainee’s learning, provide feedback to improve the quality of their learning 
and performance, and to assess and record performance: 

• Planning: Intentions for the Term – Form 2 
• Feedback: Theatre Performance Assessment– Form 3 
• Feedback: Mid-term Formative Assessment – Form 4 
• Assessment Record: End-of-term Supervisor Assessment – Form 5 

Examinations 
All RANZCO examinations are ‘blueprinted’ against curriculum standards. This means that examination boards use 
the standards as a guide to structure the examinations. The boards ensure that each examination assesses a breadth 
of knowledge by testing across all elements of the relevant standards. Examiners refer to the learning outcomes, 
levels of mastery and performance criteria when writing examination questions, to ensure that all questions asked in 
the examinations are at an appropriate depth. 
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The following examinations are conducted to assess the knowledge, skills and behaviours of the trainee: 
Basic Training: Induction, Year 1 and Year 2 

• The Ophthalmic Sciences Exams: Anatomy; Clinical Ophthalmic Pharmacology and Emergency 
Medicine (COPEM); Optics; Physiology; Ocular Pathology; Clinical Genetics and Microbiology; and 
Evidence-based Ophthalmic Practice 

• Ophthalmic Basic Competencies and Knowledge Exam (OBCK) 
Advanced Training: Year 3 and Year 4 

• RANZCO Advanced Clinical Examination (RACE) Written 
• RACE Objective Structured Clinical Examination (OSCE) 

The purpose of the RACE is to test the knowledge and competencies required for contemporary ophthalmic 
practice. The Clinical Performance Curriculum Standards are intended to be read as the core learning areas for 
candidates for this examination. 

Surgical Skills Categories 
The 2020 RANZCO Standards for Ophthalmology Training Posts categorises surgical skills using the following: 

Level 5 The trainee must be able to perform this skill independently by the end of the Vocational Training 
Program (VTP). 

Level 4 The trainee should have assisted with this procedure and must have good practical knowledge of 
the procedure by the end of the VTP. 

Level 3 The trainee should be able to demonstrate their understanding and describe this procedure by the 
end of the VTP. 

Level 2 The trainee demonstrates limited understanding of the procedure and its role. 
Level 1 The trainee demonstrates minimal awareness of the procedure. 

Note: ‘Observed’ may mean that the procedure is viewed online OR observed in clinical practice. 

Note that the list of conditions and treatment approaches listed in each standard is not exhaustive and is 
included as a guide only.
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Learning Outcomes and Performance Criteria 
Note: This section builds on outcomes outlined within the Ophthalmic Science Curriculum Standards.  

Foundation Knowledge and Skills: Cornea and External Eye   

Learning Outcomes 
CL.1  Formulate sound clinical 

decisions and diagnoses 
by synthesising, evaluating 
and applying the principles 
of the relevant basic 
ophthalmic sciences  

PR.1  Apply a detailed knowledge 
of pharmacology, anatomy, 
physiology, optics and 
pathology of the eye 
to the performance 
of ophthalmological 
procedures  

Performance Criteria 
1.1 Anatomy and molecular biology of the cornea 
Apply knowledge of:  

1.1.1 The anatomy of the cornea compared to the sclera and 
explain how these contribute to function 

1.1.2 The epithelial, stromal and endothelial components of the 
cornea  

1.1.3 The different types of corneal collagen and their functions 
1.1.4 How the anatomy of the cornea contributes to its 

transparency 
1.1.5 How the corneal thickness and curvature impact on vision 
1.1.6 The structure and function of the corneal cellular layers and 

their role in the mechanism of wound healing 
1.1.7 The sources of corneal nutrition and oxygenation 
1.1.8 The innervation of the cornea, including the pathway of the 

corneal reflex 
1.1.9 The relationship between the precorneal tear film and 

corneal epithelium 
1.1.10 The limbal stem cells and where they are located 
1.1.11 The pathogenesis of common disorders affecting the eyelid 

margin, conjunctiva, cornea and sclera  

1.2 Physiology related to the cornea and external eye 
Apply knowledge of:  

1.2.1 The process of light transmission through the cornea and the 
maintenance of transparency  

1.2.2 The ultraviolet transmission properties of the cornea  
1.2.3 The mechanical properties of the cornea and how they affect 

its functional responses and impact vision  
1.2.4 The defence mechanisms of the external eye 
1.2.5 The protective and trophic functions of corneal nerves and 

the impact of interruption of corneal innervation  
1.2.6 The trophic effects exerted by ocular sensory nerves  
1.2.7 The role of the tear film in relation to nutrition, aqueous 

production and evaporation  
1.2.8 The role of corneal proteoglycans in the correct organisation 

and function of the cornea 
1.2.9 The role of keratocytes in stromal wound healing  
1.2.10 The developmental and metabolic alterations that lead to 

structural changes of the cornea 
1.2.11 The relevance of the sources of corneal nutrition and 

oxygenation to clinical pathology, such as contact lens 
overuse 
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Learning Outcomes Performance Criteria 

1.3 Optics  
Apply knowledge of:  

1.3.1 How anterior corneal curvature can be measured via the von 
Helmholtz and/or Javal- Schiotz keratometers  

1.3.2 Compare and contrast methods of topography used to 
measure the anterior and posterior curvature of the cornea, 
including  
placido disc topography 
Scheimpflug tomography  
optical coherence tomography  

1.3.3 Apply knowledge of how a wavefront aberrometer measures 
the way a wavefront of light passes through the cornea 

1.4 Ophthalmic pathology 
Apply knowledge of:  

1.4.1 Microbiology and virology as it relates to the cornea and 
external eye, including normal microflora and how micro-
organisms can cause disease  

1.4.2 Acute and chronic inflammation as it relates to the cornea and 
external eye, including allergic and granulomatous disease, 
and immunological transplant rejection  

1.4.3 The principles of neoplasia as it pertains to the cornea and 
external eye, including benign, pre-malignant and malignant 
tumours of the ocular surface 

1.4.4 The pathological mechanisms underlying degenerative and 
dystrophic diseases of the cornea and external eye, including 
the corneal dystrophies 

1.5 Ophthalmic pharmacology 
Apply knowledge of: 

1.5.1 The basic principles of ocular pharmacology as it relates to 
the cornea and external eye 

1.5.2 The indications and contraindications for therapeutics used in 
the treatment of corneal and external eye diseases, including 
• Anti-microbial agents 
• Anti-inflammatory agents 
• Immuno-modulatory agents 
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Clinical  
Eye Examinations and Investigations: Cornea and External Eye 

Learning Outcomes 
CL.1  Evaluate, perform 

and document the 
results of appropriate 
eye examinations and 
investigations necessary 
to assess visual function 
and aid in the diagnosis 
and management of eye 
conditions.      

Performance Criteria
1.1 Perform the steps of an ophthalmic examination for corneal and 

external eye disease and choose appropriate laboratory and other 
diagnostic tests 

1.2 Assess and diagnose corneal signs including:  
a. punctate epithelial erosions 
b. superficial punctate keratitis 
c. epithelial defect 
d. corneal infiltrates and opacities 
e. corneal melts and thinning 
f. corneal neovascularisation 
g. corneal depositions: calcium, iron, copper, drug, amyloid 
h. corneal striae 
i. guttae 
j. corneal oedema 
k. keratic precipitates 
l. evidence of previous corneal surgery 

1.3 Perform a Seidel test to identify perforation of cornea, sclera or 
conjunctiva following injury or surgery  

1.4 Perform tests to evaluate the tear film, including Schirmer test and 
tear film break up time 

1.5 Apply qualitative and quantitative methods to test corneal sensation  

1.6 Measure central corneal thickness using pachymetry and consider its 
effect on intraocular pressure measurement  

1.7 Perform keratometry to assess anterior corneal curvature  

1.8 Apply knowledge of corneal hysteresis and its relevance in corneal 
ectasia  

1.9 Synthesise visual acuity with the density of media opacity (such as 
cataract, corneal scars and oedema), and evaluate the aetiology of 
discordance between acuity and findings from examination of the 
media  

1.10 Interpret corneal topography to identify regular and irregular 
astigmatism, keratoconus, pellucid marginal degeneration  

1.11 Obtain specimens for impression cytology and summarise 
observations and discussions   

1.12 Discuss basic diagnostic laboratory techniques used to identify 
infectious diseases of the cornea and external eye, including:  

a. conjunctival swabs 
b. corneal scrapings 

1.13 Discuss the role and mechanisms underlying the use of polymerase 
chain reaction in the diagnosis of viral and acanthamoeba infections 
of the cornea and coinjunctiva  

1.14 Discuss the use of aqueous tap to diagnose viral related infections 

1.15 List the appropriate laboratory tests used in immune-mediated 
diseases of the cornea and external eye with suspected systemic 
involvement   
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Clinical Diagnosis and Management: Cornea and External Eye   

Learning Outcomes 
CL.2  Clinically diagnose the 

condition of a patient to 
formulate appropriate 
management plans, 
including applying the 
principles of the basic 
ophthalmic sciences and 
general and specialist 
medical knowledge, 
and interpreting the 
appropriate medical 
or ophthalmological 
investigations       

Performance Criteria
Infectious diseases and microbiology of the external eye 
2.1 Apply knowledge of the aetiology, clinical features and potential 

complications to treat and manage common bacterial, viral, 
protozoan and fungal ocular infections, including: 

a. the normal flora of the lids, conjunctiva and ocular surface. 
b. the pathogenesis of ocular infections including virulence, 

inoculation and host defects 
c. the pathogenic micro-organisms that commonly cause 

external ocular infections  
2.2 Identify causes of interstitial keratitis   

Immune-related disorders 
2.3 Apply knowledge of the cellular elements of the ocular immune 

response, including the lacrimal functional unit and the ocular 
surface, to diagnose immune related disorders  

2.4 Identify and diagnose hypersensitivity disorders of the ocular surface  
2.5 Apply knowledge of the aetiology and clinical features to treat and 

manage immune-related disorders of the conjunctiva, including:  
a. keratoconjunctivitis – atopic, vernal, allergic 
b. Stevens-Johnson syndrome and toxic epidermal necrolysis 
c. mucous membrane pemphigoid 
d. ocular graft-vs-host disease 
e. interstitial keratitis 
f. marginal keratitis 
g. peripheral ulcerative keratitis 
h. corneal melts 
i. ocular rosacea 

2.6 Apply knowledge of the aetiology and clinical features to treat 
and manage immune-related disorders of the episclera and sclera, 
including:   

a. episcleritis 
b. scleritis 

Neoplastic diseases of the conjunctiva and cornea 
2.7 Describe the clinical approach to a patient presenting with a 

suspected neoplastic lesion of the conjunctiva or cornea and 
understand relevant pathophysiology and important laboratory 
techniques used to obtain a histological diagnosis   

2.8 Identify the features of lesions which increase the suspicion of 
malignancy   

2.9 Discuss the management of neoplastic diseases of the conjunctiva 
and cornea, including: 

a. tumours of epithelial origin ocular surface squamous 
neoplasia  

b. glandular tumours of the conjunctiva 
c. tumours of neuroectodermal origin including but not 

limited to primary acquired melanosis and conjunctival 
melanoma 

d. vascular and mesenchymal tumours including lymphoma 
e. metastatic tumours 
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Learning Outcomes Performance Criteria 

Congenital anomalies 
2.10 Apply knowledge of the aetiology and clinical features to treat and 

manage congenital anomalies of the conjunctiva, including:   
a. developmental anomalies of the globe and sclera 
b. developmental anomalies of the anterior segment 
c. secondary abnormalities affecting the foetal cornea 

Cornea dystrophies, ectasias and degenerations 
2.11 Apply knowledge of the aetiology and clinical features to treat and 

manage corneal dystrophies, including: 
a. epithelial and sub-epithelial dystrophies such as epithelial 

basement membrane dystrophy 
b. Bowman’s layer dystrophies such as Reis-Buckler and Thiel-

Behnke 
c. stromal dystrophies such as granular, lattice, macular and 

congenital hereditary stromal dystrophy CHSD 
d. endothelial dystrophies such as Fuchs’ endothelial 

dystrophy and congenital hereditary endothelial dystrophy 
CHED 

2.12 Apply knowledge the role of genetic testing in the management of 
corneal dystrophies 

2.13 Apply knowledge of the aetiology and clinical features to treat and 
manage cornea ectasias, including 

a. keratoconus 
b. pellucid marginal degeneration 
c. keratoglobus 
d. post-LASIK ectasia 

2.14 Apply knowledge of the use of rigid gas permeable and scleral 
contact lenses to the management of irregular astigmatism and 
ectasia 

2.15 Apply knowledge of the role of corneal collagen cross-linking and its 
mechanism of action to the management of progressive keratoconus  

2.16 Apply knowledge of the aetiology and clinical features to treat and 
manage a patient presenting with degenerations of the conjunctiva 
and cornea, including    

a. Terrien’s marginal degeneration 
b. Salzmann’s nodular degeneration. 
c. pterygium and pseudo pterygium 
d. band keratopathy 

2.17 Identify iridocorneal endothelial syndrome  

2.18 Identify topographic changes of the cornea and assess the risks and 
benefits of corrective measures 

Corneal manifestations of systemic disease 
2.19 Identify the corneal manifestations of each of the following diseases, 

including:   
a. skeletal and connective tissue disease 
b. disease associated with systemic inflammation 
c. haematologic disease 
d. endocrine disease 
e. metabolic disease, including Fabry disease, 

mucopolysaccharidoses 
f. nutritional disorders 
g. xerophthalmia 
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Learning Outcomes Performance Criteria 

Corneal transplantation 
2.20 Apply knowledge of the principles of eye banking and donor 

selection, including procurement, processing, storage and selection 
of donor corneal material, including the main contraindications to 
donation   

2.21 Apply knowledge of the various techniques and clinical indications 
for different types of corneal transplantation, including:   

a. penetrating keratoplasty 
b. deep anterior lamellar keratoplasty (DALK) 
c. endothelial keratoplasty and related “non graft” procedures 

 – Descemet’s stripping endothelial keratoplasty (DSEK) 
 – Descemet’s stripping automated endothelial 

keratoplasty (DSAEK) 
 – Descemet membrane endothelial keratoplasty (DMEK) 
 – Descemet’s stripping without endothelial keratoplasty 

(also known as Descemet’s stripping only) 
d. keratoprosthesis 

 – Boston K-pro (Type 1, Type 2) 
 – osteo-odonto-keratoprosthesis 
 – osteokeratoprosthesis (e.g. tibial bone) 

e. limbal stem cell transplantation 
 – allogenic 
 – autologous 
 – cultivated 

Epidemiology and evidence-based practice 
3.1 Apply the results of clinical research to the management of disorders 

of the conjunctiva and cornea 

3.2 Describe the epidemiology, differential diagnosis, evaluation and 
management of systemic conditions associated with ocular surface 
disorders  

3.3 Synthesise, evaluate and apply the major results of important clinical 
trials and studies to ensure optimised patient outcomes in the 
diagnosis and management of cornea and external eye health   

a. Herpetic Eye Disease Study  
b. Annual International Dry Eye Workshop report (TFOS 

DEWS II Summary) 
c. Gore et al., 2013: New clinical pathways for keratoconus 
d. Wollensak et al., 2003: Riboflavin/ultraviolet-A induced 

collagen crosslinking for the treatment of keratoconus 
(Dresden Protocol) 

e. Australian Corneal Graft Registry  

4.1 Share management of complex and multiple eye problems with an 
appropriate co-specialist, assessing risk evidence and risk benefit; 
for example, patients requiring immunosuppression, those with 
infectious disease or allergies, and paediatric patients   

CL.3  Apply epidemiology and 
evidence-based practice 
into clinical ophthalmology 

CL.4  Collaborate with health 
professionals and other 
doctors to provide patient-
centred eye care and to 
prevent or manage vision 
loss caused by eye disease 
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Clinical Diagnosis and Management: Cornea and External Eye   

Learning Outcomes 
PR.1  Evaluate indications and 

before contraindications 
performing 
ophthalmological surgery 
to formulate a surgical  plan 
ensuring informed surgical 
consent from the patient        

PR.2  Recommend appropriate 
anaesthetics and perform 
local anaesthetics relevant 
to safe and effective 
ophthalmological 
procedures 

Performance Criteria
1.1 Assess a patient’s indications for surgery before performing surgical 

procedures for managing corneal disease, trauma and refractive error   

1.2 Comply with the RANZCO Correct Eye Surgery guidelines to 
ensure correct patient, correct eye, correct site and correct surgical 
procedure 

1.3 Apply knowledge of anterior segment to the indication for laser or 
surgical procedures  

2.1 Administer topical anaesthetic agents and apply diagnostic stains to 
the ocular surface, including fluorescein dye and lissamine green   

 

Trauma 
3.1 Perform irrigation of chemical burn to the eye  

3.2 Perform removal or a conjunctival or corneal foreign body, for 
example, rust ring   

3.3 Perform corneal and scleral laceration repair  

Eyelid procedures 
3.4 Perform epilation 

3.5 Perform temporary or permanent punctal occlusion or plug insertion  

3.6 Perform lateral tarsorrhaphy  

3.7 Inject botulinum toxin to induce ptosis 

3.8 Assist or perform cryotherapy, electrolysis and argon-laser treatment 
to manage trichiasis   

Corneal/conjunctival procedures 
3.9 Perform corneal epithelial debridement   

3.10 Perform pterygium surgery with autologous conjunctival graft   

3.11 Perform stromal micro puncture 

3.12 Perform conjunctival biopsy 

3.13 Perform excision of conjunctival lesion, with autograft, if indicated  

3.14 Perform corneal gluing   

3.15 Perform techniques of sampling for bacterial, fungal, viral and 
protozoal ocular infections, e.g. corneal scraping and appropriate 
culture techniques 

3.16 Assist or perform corneal biopsy 

3.17 Assist or perform corneal transplantation including lamellar (DSEK, 
DSAEK, DMEK, DALK) and penetrating  keratoplasty 

PR. 3  Employ appropriate 
technical skills in the 
performance of safe and 
effective ophthalmic laser 
and surgery 
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Learning Outcomes Performance Criteria 

3.18 Observe and apply knowledge of obtaining specimens for impression 
cytology  

3.19 Observe and apply knowledge of corneal collagen cross-linking for 
progressive keratoconus 

3.20 Observe and apply knowledge of the creation and principles of 
conjunctival flap. (e.g. Gunderson’s flap)  

3.21 Observe and apply knowledge of amniotic membrane 
transplantation 

3.22 Design and prescribe post-operative care of a patient with a corneal 
transplant, including management of immunological rejection and 
suture-related issues 

PR. 4  Design and implement 
post procedural plans and 
procedures 
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