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Purpose 
The Refractive Surgery Procedural Performance Standard covers the specific knowledge, processes and skills that 
the trainee should master to manage patients with refractive errors, particularly those seeking surgical correction of 
refractive error.  The trainee is not required to achieve the level of expertise required of an independent sub-specialist 
in this area. The trainee is expected to become familiar with the techniques of refractive surgery, the pre-operative 
assessment and post-operative course of the routine case, and complications of the procedures.  

Laser refractive surgery is a common procedure in Australia, and although trainees do not perform these procedures as 
part of the Vocational Training Program (VTP), they will frequently encounter patients with a history of prior refractive 
surgery. This may have a significant influence on the management of other common eye diseases, including cataract 
and glaucoma, and therefore it essential that the trainee has a good working knowledge of laser refractive surgery. 

Essential preparation for the Refractive Surgery Curriculum Standard is competency in the following areas:  
• The Anatomy Curriculum Standard 
• The Optics Curriculum Standard 
• The Refraction Clinical Performance Curriculum Standard 
• The Basics of Ophthalmic Surgery Curriculum Standard 
• The Cataract Curriculum Standard 
The Refractive Surgery Procedural Performance Standard relates primarily to corneal laser refractive surgery (PRK, 
LASIK and SMILE) and secondarily to lens-based surgery, both lens extraction with intraocular lens (IOL) implantation 
and phakic intraocular lenses. Lens extraction with IOL implantation is most commonly performed when the crystalline 
lens becomes opaque and is therefore managed under the auspices of cataract surgery. Refractive planning in cataract 
patients is therefore covered in the Cataract curriculum standard.  

Structure 
This standard reflects the four domains of the curriculum: Foundation Knowledge and Skills; Clinical (CL); Procedural 
(PR); and Professional Capabilities. 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 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 outcomes are statements of what the trainee is expected to know, understand and do, while performance 
criteria specify the level of performance required to demonstrate achievement of the element/learning outcome. 

Note that the list of conditions and treatment approaches listed in each standard is not exhaustive and is included 
as a guide only.

Learning and Teaching  
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. 
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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 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. 
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. 
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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: Refractive Surgery   

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 of the eye relevant to refractive status and refractive surgery  
Apply knowledge of:  

1.1.1 The anatomy of the ocular surface, including the lid margins, 
conjunctiva, corneal surface and pre-corneal tear film 

1.1.2  The detailed anatomy of the layers of the cornea, including:  
a. corneal epithelium 
b. bowman’s membrane 
c. stroma 
d. descemet’s membrane 
e. endothelium 

1.1.3  The normal reference range for corneal thickness  
1.1.4  The anatomy of the anterior chamber, iris and pupil  
1.1.5  The anatomy of the crystalline lens  
1.1.6 The anatomy of the other visible structures comprising the 

posterior segment, including the vitreous, optic nerve head, 
macula and peripheral retina 

1.2  Physiological optics 
Apply knowledge of:  

1.2.1 The relative contribution of the cornea and the crystalline lens 
respectively to the refractive power of the eye 

1.2.2 The contribution of uncorrected myopia to intermediate and 
near visual function, including the expected far point of the eye 
as a function of myopic refractive error 

1.2.3 The contribution of accommodation to intermediate and near 
visual function, and the expected changes in accommodation 
with age 

1.2.4 The optical strategies for maintaining good uncorrected near 
visual acuity after the onset of presbyopia, including monovision, 
multifocality and extended depth of focus 

1.2.5 The contribution of pupil size to depth of focus and potential 
post-operative dysphotopsias 

1.2.6 The contribution of higher order (wavefront) aberrations to visual 
function

1.3 Ophthalmic pharmacology  
Apply knowledge of:  

1.3.1 The mechanism of action, administration and duration of action 
of cyclopentolate 1%, and its use in pre-operative refractive 
assessment in pre-presbyopic refractive surgery patients 

1.3.2 The importance of preservatives in drops and preservative-free 
preparations 

1.3.3 The indications, indications, adverse reactions, interactions 
and toxicology of therapeutics used intra- and peri-
operatively in refractive surgery patients, including: 
a. corticosteroids – topical 
b. non-steroidal anti-inflammatory drugs  
c. antibioics – topical 
d. alcohol (for epithelial delamination) 
e. mitomycin 
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Learning Outcomes Performance Criteria 

Clinical
General Medical and Ocular History: Refractive Surgery

CL.1  Obtain and record an 
accurate and detailed 
medical and ocular history 
to aid in the diagnosis and 
treatment of eye disease

The goal of a targeted refractive history is to identify any underlying ocular, 
systemic or hereditary factors which may be associated with adverse 
outcomes or complications of refractive surgery 

1.1 Obtain a refractive history, including: 
a. habitual refractive correction: glasses, contact lenses 

orthokeratology 
c. determine refractive stability  
d. presbyopic correction 
e. use of prisms in glasses 

1.2  Obtain details of prior ocular history and family ocular history, including: 
a. keratoconus or other corneal ectasia 
b. allergic eye disease and eye rubbing 
c. ocular surface disease, including dry eye disease and 

Sjogren’s syndrome 
d. herpes simplex virus or other viral keratitis 
e. glaucoma or other optic nerve disease 
f.  corneal dystrophies 
g. amblyopia and/or strabismus 

1.3 Obtain details of current and past systemic disease, including: 
a. any history of atopy – asthma, eczema, hayfever 
b. autoimmune disease 
c. diabetes or other endocrine disease 
d. connective tissue disease/collagen vascular disease 
e. cutaneous disease, particularly acne and/or rosacea, keloid 

scarring 
f. neurological disease 
g. any psychiatric history that may influence understanding 

of the procedure, ability to consent or adherence to post-
operative care regimes 

1.4 For females of childbearing age, determine pregnancy and/or 
breastfeeding status 

1.5 Obtain details of current medications: 
a. topical medications for co-existing eye disease 
b. systemic medications including immune suppressants, 

psychotropic medications, isotretinioin, amiodarone, 
chemotherapeutic agents 

1.6 Obtain details of allergies and sensitivities to medications or surgical 
devices 

1.7 Obtain an occupational history, determining if refractive surgery or 
its complications may preclude ongoing or future employment, and 
explore any sporting activities, hobbies or other lifestyle factors that may 
influence the safety or suitability of refractive surgery. 
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Learning Outcomes Performance Criteria 

Eye Examinations and Investigations: Refractive Surgery  

CL.2  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 disease 

Refraction and visual acuity assessment 
2.1 Measure and document: 

a. uncorrected visual acuity (distance and near) 
b. subjective refraction and best corrected visual acuity 

(distance and near) 
c. cycloplegic refraction; understand its relevance, especially 

in hypermetropia 

Intraocular pressure (IOP) measurement 
2.2 Obtain an accurate IOP reading; understand adjustments to IOP 

estimation in patients who have undergone prior corneal refractive 
surgery 

Ocular motility and pupil examination 
2.3 Assess and interpret: 

a. pupillary reactions 
b. cover and alternate cover testing, with and without 

spectacle correction 
c. ocular motility 

External skin and eye examination 
2.4 Undertake a general examination of the facial skin and eyelids, 

identifying any changes which may influence refractive surgery 
outcomes. Also, assess the orbital and eyelid anatomy, ensuring 
there is adequate space to insert and attach the patient interface in 
LASIK cases, or for the speculum to adequately expose the cornea for 
excimer laser treatments.  

Anterior segment examination 
2.5 Perform a slit lamp examination, with specific attention to: 

a. eyelids, including lid closure, lashes and lid margin health 
b. conjunctiva (bulbar, tarsal and forniceal) 
c. cornea, assessing the epithelium, stroma and endothelium 
d. ocular surface staining techniques (sodium fluorescein, 

Lissamine green, Rose Bengal), including measurement of 
the fluorescein tear break up time  

e. anterior chamber, assessing depth, presence of cells/flare 
f. if indicated, gonioscopy 
g. crystalline lens 
h. if indicated, test corneal sensation 

Posterior segment examination 
2.6 Examine the vitreous, optic nerve  head, macula and retina including 

its periphery and the importance of identifying peripheral retinal 
degeneration in myopes 

Investigations 
Corneal tomography 

2.7 Describe the fundamentals of topography and tomography; 
understand the benefits of tomography over topography when 
assessing patients for corneal refractive surgery 
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Learning Outcomes Performance Criteria 

2.8 Interpret tomography scans, specifically assessing: 
a. quantitative keratometry measurements (K values), 

knowing usual reference ranges for K values and 
keratometric astigmatism 

b. quantitative pachymetry measurements, knowing usual 
reference ranges for corneal thickness 

c. perform a qualitative assessment of the axial or sagittal 
curvature map, assessing for irregularity of corneal shape, 
pattern of astigmatism, features suggestive of keratoconus 

d. perform a qualitative assessment of the pachymetry map, 
assessing for features suggestive of keratoconus 

e. assess and compare anterior and posterior elevation maps 
f. interpret keratoconus screening tools 

Wavefront analysis 
2.9  Describe the fundamentals of wavefront analysis, including: 

a. corneal wavefront analysis versus whole eye wavefront 
analysis 

b. the Zernike polynomial pyramid 
c. understand the importance of higher order aberrations on 

visual outcomes after corneal laser refractive surgery, and 
multifocal IOL implantation 

d. know usual reference ranges for spherical aberration and 
for total higher order aberrations 

e. awareness of customised wavefront ablation systems for 
corneal laser refractive surgery, to reduce post-operative 
aberrations 

Pupilometry 
2.10 Consider the importance of pupil size in patients undergoing corneal 

laser refractive surgery, and when implanting multifocal IOLs 
a. Pupilometry in photopic lighting conditions 
b. Pupilometry in scotopic lighting conditions 

Anterior segment optical coherence tomography 
2.11 Interpret anterior segment  optical coherence tomography images, 

specifically: 
a. Anterior chamber depth measurement 
b. Anterior chamber configuration in patients undergoing 

phakic IOL implantation 
c. Corneal epithelial mapping in corneal laser refractive 

surgery 

Biometry for patients undergoing lens-based surgery (including multifocal or 
extended depth of focus  IOL implantation) 

2.12 Interpret keratometry from biometry device in relation to 
tomography, to assess agreement and suitability for toric IOL 
implantation. Interpret angle Kappa (or other related estimates), 
e.g. Chang-Waring chord to determine suitability for multifocal or  
extended depth of focus  IOL implantation. 

Additional investigations 
2.13 Other additional investigations may be required in some cases 

a. Schirmer’s test 
b. automated tests of tear film break up time 
c. meibomography 
d. specular or confocal microscopy 
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Learning Outcomes Performance Criteria 

Clinical: Refractive Surgery 

CL.1  Communicate effectively 
with patients and their 
carers and assist them 
to develop a basic 
understanding of eye 
disease and their role in its 
management 

1.1 Communicate concepts of refractive error to patients 
1.2 Identify individual patient’s goals, motivation and expectations from 

refractive surgery 
1.3 Identify and manage unrealistic expectations before considering 

refractive surgery 
1.4 Communicate alternatives to treatment, including continuation of 

spectacle or contact lens wear 
1.5 Communicate risks of any refractive surgical procedures 
1.6 Educate the patient and determine surgical consent  

1.6.1 Explain the nature of the patients' corneal and/or external eye 
condition 

1.6.2  Clearly explain the proposed management regimen and the 
potential consequences thereof 

1.6.3  Obtain and record the patient's informed consent to the 
management regime where appropriate  

1.7  Outline medico-legal risk management strategies to the patient   
1.7.1  Counsel patient regarding specific risks and complications and 

document discussion  
1.7.2  Provide documentation that includes the above and written 

consent 

Refractive surgery 
2.1 Determine the suitability of patient for refractive surgery, 

understanding when to offer alternatives, including assessment of: 
a. patient age 
b. patient motivation and expectations 
c. range of refractive error treatable by corneal refractive 

surgery: myopia, hypermetropia, astigmatism 
d. corneal thickness, understanding that acceptable pre-

operative corneal thickness will vary as a function of 
planned refractive correction 

e. corneal shape as determined by tomography 
f. endothelial cell count 
g. anterior chamber depth 
h. crystalline lens status 
i. posterior segment health 

Indications and contraindications  
2.2 Identify and diagnose key corneal and ocular surface signs or 

diseases that are contraindications to corneal refractive surgery  
2.3 Identify and diagnose concomitant ocular diseases that are 

contraindications to corneal refractive surgery 
2.4 Apply a detailed knowledge of: 

a. dry eye disease and other ocular surface disease 
b. keratoconus and other corneal ectasia 
c. narrow or occludable angles, particularly in patients with 

high hyperopia 

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  
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Learning Outcomes Performance Criteria 

Management of patients who have had refractive surgery 

2.5 Manage general ophthalmic conditions in patients with a history of 
prior refractive surgery and apply knowledge of: 

a. the influence of corneal refractive surgery on IOL power 
calculations and post-operative refractive outcomes in 
patients undergoing cataract surgery 

b. IOP measurement and glaucoma management, noting 
reduced central corneal thickness after refractive surgery 

c. identification and management of dry eye disease, which 
may be exacerbated or caused by corneal refractive 
surgery 

3.1 Determine and document in medical records, a management plan for 
each patient  
3.1.1 Integrate information from the history  and examination to 

determine likely prognosis 
3.1.2  Maintain legible records in an accepted  format of the 

proposed management plan and the briefing of the patient 
3.1.3  Choose appropriate management strategies 
3.1.4  Establish initial management 

3.2 Use of observation in the management plan  
3.2.1  Establish and record appropriate baseline parameters  
3.2.2  Maintain documentation that charts the progress of established 

baseline observations 

3.3 Apply knowledge of regional road traffic authority guidelines/
legislation for vision requirements for all categories of motor vehicle 
licences to patient management plan 

CL.3  Create, implement 
and evaluate effective 
management plans, which 
consider the patient’s 
condition and social and 
economic context. 
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Learning Outcomes Performance Criteria 

Procedural: Refractive Surgery  

PR. 1  Characterise surgery 
options and explain 
the surgical technique 
and the indications and 
contraindications for the 
use of these techniques  

Laser on the cornea  
1.1 Observe and be able to describe the following corneal refractive surgery 

procedures to patients 
a. PRK – Photorefractive keratectomy 
b. LASIK – Laser-assisted in situ keratomileusis 
c. SMILE – Small Incision Lenticular Extraction 

1.2 Observe and be able to describe techniques of corneal incision surgery 
to patients including astigmatic keratotomy and limbal relaxing incisions 
via manual or femtosecond laser-assisted techniques 

Lens based surgery  
1.3 Apply appropriate selection criteria – ocular, systemic and patient factors 

– to choose the appropriate presbyopia correcting IOL 

1.4 Observe and be able to describe the following intraocular refractive 
surgery procedures to patients: 

a. clear lens extraction and insertion of IOL 
b. cataract extraction and insertion of IOL 
c. phakic IOL implantation  

1.5 Observe and be able to describe options to patients (including pros and 
cons) for management of presbyopia: 

a. monovision 
b. diffractive and refractive multifocal IOLs 
c. extended depth of focus IOLs 
d. accommodating IOLs 
e. pinhole aperture optic IOLs 

2.1 Recognise normal post-operative recovery for patients who have had 
refractive surgery 
2.1.1 Recognise and treat pain and ocular discomfort   
2.1.2  Apply knowledge of the normal rate of recovery following 

common refractive  procedures 
2.1.3  Identify the different post-operative course between PRK and 

LASIK  
2.1.4  Recognise normal ocular appearance following common 

refractive procedures 
2.1.5  Apply knowledge of appropriate post-operative medications for 

refractive surgery patients 
2.1.6  Apply knowledge of limitations on patient      activities following 

refractive surgery 
2.1.7  Manage patient expectations following  refractive surgery 

PR.2  Design and implement 
post procedural plans and 
procedures 
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2.2 Recognise, manage and where necessary provide referral for the 
following post-operative  complications: 
2.2.1 Corneal 

a. keratectasia 
b. non-infective keratitis 
c. infective keratitis 
d. non healing epithelial defect 
e. dry eye 
f. stromal haze 
g. recurrent erosion 
h. irregular astigmatism 
i. abnormal corneal topography 

2.2.2 Flap complications 
a. displacement 
b. folds/striae 
c. epithelial ingrowth/implantation 
d. diffuse lamellar keratitis 

2.2.3  Functional issues 
a. presbyopia 
b. loss of best corrected visual acuity 
c. loss of contrast visual acuity 
d. night vision symptoms 
e. glare, halos, visual distortion 
f. ocular surface discomfort 
g. under and over correction 
h. induced astigmatism 
i. regression of effect 
j. ghosting, monocular diplopia  

2.2.4  Intraocular 
a. endophthalmitis 
b. glaucoma 
c. cataract 
d. intra ocular lens displacement 
e. uveitis 
f. endothelial decompensation 
g. retinal complications 
h. optic nerve complications  

Learning Outcomes Performance Criteria 
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