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1. PROGRAMME OVER VIEW
An ophthalmologist is a doctor of medicine (MD or equivalent degree) who specializes in the eye and visual system. As a licensed medical doctor, the ophthalmologist’s ethical and legal responsibilities include the care of individuals and populations suffering from diseases of the eye and visual system. Such care requires not only core competencies for an ophthalmic physician, but also a set of specialized cognitive capabilities and an array of technical skills. Specialist training is designed to provide a structured program of learning that facilitates the acquisition of knowledge, understanding, skills and attitudes to a level appropriate for an ophthalmic specialist who has been fully prepared to begin his/her career as an independent consultant in ophthalmology.
2. GOALS
To produce competent, compassionate and community oriented ophthalmologist capable of providing specialized routine and emergency eye care services.

3. LEARNING OUTCOMES OF THE PROGRAMME
a. To train residents to diagnose and manage all ophthalmological diseases/ conditions.
b. To diagnose and manage complicated ophthalmic diseases/conditions with existing facilities and make timely referrals to higher centres wherever deemed necessary. 
c. To manage general ophthalmological emergencies.
d. To train residents on the delivery of community-based eye care services.
e.  To inculcate qualities for sound judgment and deduction essential for provision of quality care.
f.  To develop skills for continuous self-learning and critical appraisal of recent advances in Ophthalmology.  
4. CORE COMPETENCIES
4.1. Patient care
4.2. Medical knowledge
4.3. Practice-based learning and improvement
4.4. Interpersonal and communication skills
4.5. Professionalism
4.6. Systems-based practice
4.1 Patient Care
Residents must be able to provide patient care that is compassionate, appropriate, and effective for the treatment of health problems and the promotion of health. Residents are expected to:
a. communicate effectively and demonstrate caring and respectful behaviors when interacting with patients and their families;
b. gather essential and accurate information about their patients;
c. make informed decisions about diagnostic and therapeutic interventions,
d. based on patient information and preferences, up-to-date scientific evidence,
e. and clinical judgment;
f. develop and carry out patient management plans;
g. counsel and educate patients and their families;
h. use information technology to support patient care decisions and patient
i. education;
j. perform competently the medical and invasive procedures considered essential
k. for the area of practice;
l. provide health care services aimed at preventing health problems and maintaining health;
m. Work with health care professionals, including those from other disciplines, to provide patient-focused care.
4.2 Medical Knowledge
Residents must demonstrate knowledge about established and evolving biomedical, clinical, and cognate (e.g. epidemiological and social-behavioral) sciences and the application of this knowledge to patient care. Residents are expected to:
1. demonstrate an investigatory and analytic thinking approach to clinical situations;
2. Know and apply the basic and clinically supportive sciences which are appropriate to ophthalmology.
4.3 Practice-based Learning and Improvement
Residents must be able to investigate and evaluate their patient care practices, appraise and assimilate scientific evidence, and improve their patient care practices. Residents are expected to:
a. analyze practice experience and perform practice-based improvement activities using a systematic methodology;
b. locate, appraise, and assimilate evidence from scientific studies related to their patients’ health problems;
c. obtain and use information about their own population of patients and the larger population from which their patients are drawn;
d. apply knowledge of study designs and statistical methods to the appraisal of clinical studies and other information on diagnostic and therapeutic effectiveness;
e. use information technology to manage information, access on-line medical information; and support their own education; and
f. Facilitate the learning of students and other health care professionals.
4.4 Interpersonal and Communication Skills
Residents must be able to demonstrate interpersonal and communication skills that result in effective information exchange and teaming with patients, patients’ families, and professional associates. Residents are expected to:
1. create and sustain a therapeutic and ethically sound relationship with patients;
2. use effective listening skills and elicit and provide information using effective nonverbal, explanatory, questioning, and writing skills; and
3. Work effectively with others as a member or leader of a health care team or other professional group.
4.5 Professionalism
Residents must demonstrate a commitment to carrying out professional responsibilities, adherence to ethical principles, and sensitivity to a diverse patient population. Residents are expected to:
a) demonstrate respect, compassion, and integrity;

b) be responsive to the needs of the patients and society;

c) be accountable to patients, society, and the profession;

d) be committed to excellence and on-going professional development;

e) Demonstrate  a commitment to ethical principles pertaining to provision or withholding of clinical care, confidentiality of patient information, informed consent, and business practices; and
f) Demonstrate sensitivity and to patients’ culture, age, gender, and disabilities.
4.6 Systems-based Practice
Residents must demonstrate an awareness of and responsiveness to the larger context and system of health care and the ability to effectively call on system resources to provide care that is of optimal value. Residents are expected to:
1. understand how their patient care and other professional practices affect other health care professionals, the health care organization and the larger society, and how these elements of the system affect their own practice;
2. know how types of medical practice and delivery systems differ from one another, including methods of controlling health care costs and allocating resources;
3. practice cost-effective health care and resource allocation that do not compromise quality of care;
4. advocate for high quality patient care and assist patients in dealing with system complexities; and
5. know how to partner with health care managers and health care providers to assess, coordinate, and improve health care and know how these activities can affect system performance
Professional attitudes and conduct require that residents must also have developed a style
of care which is:
· humane (reflecting compassion in providing bad news, if necessary; the management of the physically  impaired; and recognition of the impact of physical impairment on the patient and society);
· reflective (including recognition of the limits of his/her knowledge, skills and understanding);
· ethical;
· Integrative care of children, the handicapped, the systemically ill, and the elderly.
· Scientific (including critical appraisal of the scientific literature, evidence-based practice and use of information technology and statistics).
5. LEARNING STRATEGY
1. Learning strategies will cover different aspects of training viz. :

a. Theory, including applied basic science classes

b. Clinical approach and examination of patients 

a. Skills or procedures, by hands on training, dummy or main kind training

b. Mandatory basic courses etc.

c. Stress will be given on the practice of evidence based medicine 

2. The MD resident will actively participate in:

a. Case presentation 

b. Seminar(correlation seminar or integrated approach)

c. Journal clubs 

d. Topic presentation 

e. Grand round or clinical meetings

f. Clinico-pathological conferences

g. Mortality meetings 

h. Radiological demonstration

i. Bed side clinical teaching

j. Lectures

k. Inter-faculty and inter-hospitals/Institutions topics discussion

3. There will be facilities for structured training by teachers to the students in relevant areas.Classes in applied basic sciences will be arranged in the first year from basic science teachers and concerned clinicians as required - example every fortnight. Relevant mandatory basic courses of about 3 days each will be arranged as in annexure.

4. The subject committee needs to arrange necessary teaching and training in:

a. Respective basic science and clinical components 

b. Basic approach required for the specialty

c. Skills mentioned in the log book and 

d. Respective basic mandatory courses
6. CLINICAL ROTATION
Clinical training will be done by rotation in the JDW NR Hospital, Thimphu, a teaching hospital identified for UMBS where they will be residents and will be given graded responsibilities in patient management. The rotation will also extend to other teaching hospital identified in the country and institutions outside the country.
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1. First Year Rotation

a. The resident will rotate in a manner to gain knowledge in –

i. Foundation in ophthalmology
ii. Applied basic sciences
iii. Basic surgical skills
iv. Ocular radiology
v. Ocular pharmacology
vi. Basic OT management and instrument sterilization.

b. The resident will have to do 24 hours duty at least thrice a week

2. Second Year Rotation:

a. The residents will rotate in the following sub-specialties

i. Paediatric ophthalmology and Adult strabismus
ii. Oculoplasty and orbit 
iii. Cornea and Anterior Segment
iv. Glaucoma
v. Retina
vi. Neuro-ophthalmology – where unit exists
vii. Refraction or contact lens  or low vision.
viii. Community ophthalmology
ix. Investigative procedures in ophthalmology like USG, FRA, EP, visual field analysis, ICG, Hess charting, etc. 
x. Uvea
3. The Third Year Rotation 

i.   The residents will have to do 24 hours duty at least twice a week
ii.  Decision making training in the major specialty
iii. In the third year beside the base hospital posting, that is, JDW NR Hospital, Thimphu, provision should be made for the residents to rotate in other eye hospitals in the country
4. Fourth Year Rotation 

i. Decision making in various management of the patients

ii. Training in the major specialties

iii. Perform duty 24 hours at least once a week

iv. Supervise the junior residents in various sub-specialty postings

v. Teaching of junior residents, MBBS, ophthalmic assistants and other health sciences students and other Departmental Health Staff on relevant subjects posted in the sub-specialties

vi. Provision for posting residents outside country hospitals/ Institutions with objective of enhancing in certain subspecialty areas where the parental institution is lacking.

7. COURSE OUTLINE
The full course entails completing four years with corresponding breakup of the training as outlined.  
5.1 Knowledge for year one Residents
5. First Year Rotation

a. The resident will rotate in a manner to gain knowledge in –

i.  Foundation in ophthalmology
ii. Applied basic sciences
iii. Basic surgical skills
iv. Ocular radiology
v. Ocular pharmacology
vi. Basic OT management and instrument sterilization.

· The resident will have to do 24 hours duty at least thrice a week

5.2  Skill Development in the FIRST Year
a. Carry out all aspects of ocular examinations-visual acuity, colour vision, ocular motility, slit lamp biomicroscopy, direct and indirect ophthalmoscopy, applanation tonometry, gonioscopy, exophthalmometry and others where applicable.
b. Optical managements like retinoscopy, subjective and objective refraction, keratometry, biometry, visometry, anterior segment and fundus photography and visual fields.
c. Minor procedures – corneal scraping, corneal foreign body removal, syringing and probing, epilation, etc.
· Microsurgical skill should be developed with wet lab practice.
· Operation theater management including instruments and equipment.
· Perform minor ocular surgeries under supervision and observe and assist   eye surgeries.
· Prescribe appropriate ophthalmic medications.
· Interpret X-ray, USG, and CT-MRI images for ocular pathologies and lesions.
· Participate actively in community eye care activities: eye camps, clinics, school health programs, community health workers’ trainings and conduct IECH activities.
5.3 Knowledge of year two residents – Second Year Rotation

b. The residents will rotate in the following sub-specialties

xi. Paediatric ophthalmology and Adult strabismus
xii. Oculoplasty and orbit 
xiii. Cornea and Anterior Segment
xiv. Glaucoma
xv. Retina
xvi. Neuro-ophthalmology – where unit exists
xvii. Refraction or contact lens  or low vision.
xviii. Community ophthalmology
xix. Investigative procedures in ophthalmology like USG, FRA, EP, visual field analysis, ICG, Hess charting, etc. 

xx. uvea
5.4. Skill Developments in the SECOND Year Resident:
i. Competent to manage basic ophthalmic conditions.

ii. Develop surgical skill on lids, ocular surface (Pterygium), lacrimal passage (DCT/DCR), cataract surgeries.
iii. Surgical skills in assisting simple retinal detachments, squint, glaucoma and orbital surgeries
iv. Management of ophthalmic emergencies
v. Investigative skills –ultrasonography, electrophysiology, fundus fluorescence angiography, ophthalmic and radiological interpretations
vi. Attend to at least two eye camps with the faculty

5.5. Knowledge for year three Residents –
i. The Resident should have knowledge of eye patient in the OPD cases

ii.  Ocular diseases

iii. Operative steps in ophthalmic surgeries: pre- intra- and post-operative care

iv. Ocular emergencies

v. Community ophthalmology

vi. Laser ophthalmology

5.6. Skill Developments in the THIRD Year:
i. Manage general and special ophthalmic conditions
ii. Manage in general the ward rounds
iii. Operate on Pterygium, extra– capsular cataract surgery, peripheral iridectomy, simple lid surgeries, DCT surgery, assist simple squint surgery and retinal detachment surgeries.
iv. Manage ophthalmic emergencies
v. Manage eye camps
vi. Perform laser surgeries such as YAG Capsulotomy and peripheral iridectomy.
5.7. Knowledge for year four Residents –
i. Ocular disease and systemic diseases related to eye

ii. steps in Ophthalmology

iii. Community ophthalmology

5.8. Skill Developments in the Fourth Year:
i. Manage general and special ophthalmic conditions including systematic diseases related to eye.
ii. Manage inpatients
iii. Operate on Pterygium, extra – capsular cataract surgery, peripheral iridectomy, Trabeculectomy, lid surgeries, DCT/DCR surgery, simple squint surgery, and simple retinal detachment surgeries
iv. Manage ophthalmic emergencies
v. Manage eye camps and clinics
vi. Perform all levels of laser surgeries
8. COURSE CONTENT 
6.1. Principles and Practice of Ophthalmology
i. Optical Principles 
ii. Conjunctiva, cornea and sclera
iii. Lens
iv. Glaucoma
v. Uveitis
vi. Retina and vitreous
vii. Ocular adnexa and orbits
viii. Extra ocular muscles
ix. General medicine in relation of ophthalmology
x. Neuro-ophthalmology
xi. Investigative ophthalmology
6.2. The Optical Principles in Ophthalmology
i. Optics and refraction
ii. Contact lens 
iii. Low vision 
6.3. Expected outcome 
The candidate should develop a sound knowledge of the optical principles of the eye ball and the management of errors of optical anomalies with various optical methods.
The candidate should be able to 
i. Measure the visual acuity of all patients including infants and children
ii. Perform retinoscopy
iii. Perform keratometry, A and B scan biometry, visometry
iv. Prescribe glasses and contact lenses
v. Assess low vision and prescribe aids accordingly
vi. Assess the patient selection for refractive surgery
6.4. Subject Contents
i. Light and its properties
ii. The principles of reflection and refraction
iii. The optical system of eye
iv. Spherical and cylindrical lenses
v. Prisms and its use
vi. Visual acuity and methods of testing visual acuity
vii. Retinoscopy, keratometry, visometry
viii. Subjective and objective refractions
ix. Bifocals and spectacle intolerance
x. Basic optical principle of contact lens
xi. Indications and contractions of contact lens
xii. Clinical evaluations and fitting of contact lens
xiii. Complication of contact lens
xiv. Low vision aids
xv. Refractive surgery
xvi. Excimer laser and LASIK
xvii. Refractive errors
xviii. Asthenopsia
xix. Colour vision and colour blindness.  
6.5. Conjunctiva, Cornea and Sclera
Expected outcome:
1. Should have knowledge of embryology anatomy and physiology of conjunctiva, cornea and sclera.
2. Should have knowledge of ocular microbiology and should be able to perform diagnostic laboratory techniques
3. Should be able to diagnose and manage the disease of conjunctiva, cornea and sclera
6.6. Subject Content: 
6.6.1. Conjunctiva, Cornea and Sclera
1.  Embryology Development of Conjunctiva, Cornea and Sclera
2.  Congenital Anomalies of Cornea and Sclera
a. Anomalies of the globe and sclera
i. Cryptophthalmos
ii. Micro-ophthalmos
iii. Blue sclera
b. Anomalies of size and shape of cornea
i. Microcornea
ii. Megalocornea
iii. Cornea plana
3. Normal Physiology of the Ocular Surface
a. Tear film
b. Cornea transparency
c. Microscopic anatomy of conjunctiva, cornea and sclera
d. Blood supply and nerve supply
e. Drug delivery through cornea
4. Tear Deficiency States and Nutritional Disorders 
c. Dry eye(keratoconjunctivitis sicca)
d. Mucin tear deficiency
e. Xerophthalmia (Vitamin A deficiency)
5. Infectious Diseases of Conjunctiva, Cornea , Sclera
f. Defense mechanism
g. Normal ocular flora
h. Ocular microbiology
i. Ophthalmia neonatorum
j. Bacterial conjunctivitis 
k. Follicular conjunctivitis
l. Bacterial keratitis
m. Fungal keratitis
n. Acanthamoeba keratitis
o. Trachoma
p. Inclusion keratoconjunctivitis
q. Adenoviral keratoconjunctivitis
r. Herpes simplex keratoconjunctivitis and keratitis
s. Herpes zoster ophthalmicus
2. Immune Medical Disorders of Conjunctiva, Cornea and Sclera
a. Ocular immunology
b. Clinical features and management of –
i. Hay fever conjunctivitis
ii. Perennial allergic conjunctivitis
iii. Vernal keratoconjunctivitis
iv. Atopic keratoconjunctivitis 
v. Steven-Johnson syndrome
vi. Ocular cicatricial pemphigoid
vii. Mooren’s ulcer
viii. Episcleritis
ix. Peripheral corneal ulcerations
x. Scleritis
3. Corneal Dystrophy and Metabolic Disorder Involving Conjunctiva Cornea and Sclera 
a. Principles of genetics
b. Epithelial dystrophy
c. Stromal dystrophy
d. Endothelialdystrophy
e. Keratoconus
4. Degenerative Disorder of the Conjunctiva, Cornea and Sclera 
a. Pinguecula
b. Pterygium
c. Conjunctival concretions
d. Epithelial and sub-epithelial degenerations of cornea
e. Stromal degenerations
f. Drug induced depositions and pigmentation
g. Scleral degeneration-senile plaque 
5. Toxic and Traumatic Injuries of Conjunctiva, Cornea and Sclera
a) Principal of wounds healing
b) Chemical injuries
c) Alkali burn
d) Acid burn 
e) Thermal burn
f) UV radiation and ionizing radiation
g) Blunt trauma
· Conjunctival hemorrhage
· Traumatic Mydriasis + miosis
·  Traumatic iritis
·  Traumatic hyphema
·  Conjunctival laceration
·  Corneal abrasion
·  Conjunctival and corneal foreign body
·  Recurrent corneal erosion
h. Ocular injuries 

(i) Open globe injuries, 

(ii) Closed globe injuries, & 
(iii) Intra-ocular foreign bodies.

1. Neoplastic Disorders of Conjunctiva, Cornea and Sclera
Clinical features, diagnostic approaches and management of –

a. Tumors of epithelial origin 

I. Benign epithelial tumours

II.  Pre – invasive epithelial tumours

III.  Malignant epithelial tumours

b. Glandular tumours of the conjunctiva

i. Oncocytoma

ii.  Dacryoadenoma

iii.  Sebaceous gland carcinoma

c. Tumours of neuroectodermal lesion—

i. Benign pigmented lesion

1. Conjunctival epithelial melanosis

2. Sub-epithelial melanosis

3.  Naevi

ii. Pre- invasive pigmented lesion

iii. Malignant pigmented lesion - Primary melanoma

d. Vascular and mesenchymal Tumours –

I. Benign tumours

II. Malignant tumours

e. Lymphatic and lymphotic tumours 

1. Lymphangioma

2. Lymphoid hyperplasia

3. Lymphoma

f. Metastatic tumours

g. Epibulbar choriostoma

i. Epidermoid and dermoid cyst

ii. Dermoid choriostoma 

iii. Dermolipoma

2. Surgery
a. Conjunctival biopsy

b. Pterygium excision 

c. Conjunctival transplantation

d. Limbal stem cell transplantation

e. Conjunctival flap

f. Mucous membrane graft 

g. Superficial keratectomy

h. Corneal scrapping and corneal biopsy

i. Management of desmatocoel 

j. Repair of corneal perforation

k. Repair of corneo-scleral  perforation

l. Principles of refractive surgery

3. Corneal Transplantation
a. Basic concepts

i. Histocompatibility  and other antigens

ii. Immune privilege

iii. Eye banking and donor selection

b. Clinical approach to corneal transplantation

i. Indication

ii. Preoperative evaluation

iii. Surgical technique

iv. Intra-operative complications

v. Postoperative care and complications

vi. Diagnosis and management of graft rejection

8.1.1. Lens
Expected outcome
1. Should be able to understand the anatomy and physiology of human lens

2. Should be able to understand the pathological changes

3. Should be able to evaluate patients with cataract and decide about the type of operation

4. Should be able to perform keratometry, A-scan and Biometrics calculation

5. Should be able to perform extra capsular cataract surgery with IOL implantation

6. Should be able to understand the principles of intra-capsular cataract surgery and     phacoemulsification

7. Should be able to perform YAG capsulotomy

8. Should be able to perform intravitreal antibiotic injection in post-operative Endophthalmitis

 Subject Content: 
Cataract & Intraocular Lens
General Objectives
1. Embryology of lens and developmental defects

2. Applied anatomy and physiology of lens

3. Acquired cataract 
a) Preoperative evaluation of cataract
b) Indication for cataract surgery
c) Principles and techniques of intra-capsular cataract surgery
d) Extra-capsular cataract surgery –
· Capsulotomy and capsulorhexsis
· Lens nuclear delivery and cortical washout
· Operative and post-operative complications
e) Principle of phacoemulsification, techniques and complications
4. Intraocular lenses-
a. Historical perspective and design  consideration
b. IOL power calculation
c. Types of IOL
d. Materials used in IOL manufacturing
5. Complications of cataract Surgery
i. Posterior  Capsular Opacification
· Pathogenesis 
· Clinical effects 
· LASER surgery and its complications
ii. Complications of cataract surgery
· Early complication 
· Late complication
iii. Endophthalmitis 
· Acute and chronic onset 
· Clinical feature 
· Management 
6. Congenital cataract and developmental cataract
a. Morphological classification 
b. Clinical feature 
c. Surgical management 
d. Optical management 
7. Subluxation and dislocation crystalline lens
a. Aetiopathogenesis 
b. Clinical feature 
c. Management
8.1.2. Glaucoma
Expected outcome
1. Should be able to diagnose glaucoma
2. Should be able to perform visual field and gonioscopy
3. Should be competent to manage glaucoma surgically, medically and with laser as required.
Subject Content – Glaucoma 
General objectives –
The candidate should have the knowledge of -
a. Anatomy of trabecular meshwork and ciliary body
b. Aqueous production and drainage mechanism 
c. Pathological changes in trabecular meshwork in glaucoma
d. Mechanism of angle closure 
e. Principle of gonioscopy and its grades 
f. Bjerrum visual field, goldman and automated visual field testings
g. Provocative test
1. Primary open angle  glaucoma - 

· classification, 

· diagnosis and 

· Management of glaucoma.

2. Primary angle closure glaucoma-
a. Introduction, inheritance and classification
b. Latent glaucoma
· Diagnosis and management
· Physiological provocation test
· Pharmacological provocative test
c. Subacute glaucoma
· Clinical feature 
· Management 
d. Acute congestive glaucoma
· Clinical feature 
· Diagnosis 
· Medical management 
· Surgical management
· Laser iridotomy
e. Chronic angle closure glaucoma
· Clinical feature 
· Differential diagnosis 
· Management
f. Absolute glaucoma
· Diagnosis
· Management
3. Secondary glaucoma
Clinical features, diagnosis and management of –
a. Inflammatory glaucoma
b. Hypertensive uveitis syndrome 
c. Neovascular glaucoma
d. Pigment dispersion syndrome
e. Iridocorneal endothelial syndrome
f. Iridoschisis
g. Traumatic glaucoma
h. Lens induced glaucoma
i. Pseudoexfoliation syndrome
j. Ghost cell glaucoma
k. Steriod induced glaucoma
l. Hyphema and glaucoma
m. Glaucoma related to silicon oil 
n. Intraocular tumour and glaucoma
o. Glaucoma due to raised episcleral venous pressure
4. Congenital and developmental glaucoma
a. Primary congenital glaucoma
i. Pathogenis
ii. Clinical feature
iii. Differential diagnosis
iv. Management
b. Juvenile or developmental glaucoma
i. Clinical feature 
ii. Diagnosis
iii. Management 
c. Rubella syndrome
i. Systemic feature
ii. Ocular feature
d. Aniridia 
i. Systemic feature 
ii. Ocular feature
e. Anterior segment dysgenesis
i. Reiger’s syndrome
ii. Peter’s anomaly
f. Phakomatosis and glaucoma
I. Sturge weber syndrome 
i. Systemic feature 
ii. Ocular feature
iii. Mechanism of glaucoma 
II. Neurofibromatosis
i. Systemic feature
ii. Ocular feature
iii. Mechanism of glaucoma
5. Malignant glaucoma 
· clinical feature, 

· diagnosis and 

· Pathogenesis 

· Management

6. Classification and mechanism of action of Drugs in Glaucoma
a. beta- adenergic antagonist (B-blockers)
b. parasympathomimetic agents
c. carbonic anhydrase inhibitors
d. adrenergic agonistic
e. hyperosmotic agent 
7. Surgical Methods
a. Peripheral iridectomy 
b. Trabeculectomy
c. Implant devices
d. goniotomy/trabeculotomy
8. LASER in glaucoma
a. Laser trabeculoplasty 
b. Laser iridectomy and iridoplasty
c. Diode laser cyclophotocoagulation 
d. anti-metabolites in glaucoma surgery
8.1.3. UVEA
Course Content –
1. Immunology relevant to uveitis
2. Common terminologies used in uveitis
3. History taking in uveitis
4. Examination 
a. Gross examination
b. S/L examination
c. Examination under different illumination
d. Examination using C/L, +90D lens, Hruby lens and 3 mirrors
e. Ophthalmoscopic examination
1) Direct
2) Indirect
f. Applanation / IOP
5. Investigations
a. Hematology
b. Biochemistry
c. Serology
d. Immunology
e. Radiology
f. FFA
6. Pharmacology of uveitis
a. Cycloplegics
b. Steroid
c. Cytotoxics and antimetabolites 
7. Pathogenesis, classification, diagnosis and management of:

a. Anterior uveitis
b. Intermediate uveitis
c. Ocular sarcoidosis
d. Behcet’s diseases
e. Eale’s disease
f. Birdshot choroiretinopathy
g. White dot sysndrome
h. Sympathetic ophthalmia 
i. VKH (vogt-kayana gi-harada)
j. Geographic choroiditis
k. Toxoplasmosis
l. Toxocariasis
m. Histoplasmosis
n. Granulomatus infective uveitis
o. ARN ( Acute retinal necrosis)
p. AIDS 
q. HS( Herpes Simplex), HZ( Herpes Zoster), CMV (Cyto Megalo virus)
r. Cysticercosis
8.1.4. Retina and Vitreous
Expected outcome –
The residents should be able to –
1. Take general history in ralation to the posterior segment diseases
2. Perform fundus examination with direct, indirect and biomicroscopic examination
3. Describe the pathophysiological processes and clinical features of posterior segment diseases mentioned in subject content
4. Investigate the diseases of retina and choroid
5. Management of the diseases of retina and choroid including management of retinal detachment with laser or cryotherapy.

6. Perform scleral indentation

7. Know limitations and refer the complicated cases
Subject Contentsin Retina and Vitreous
General Objectives
1. A.  Anatomy and Physiology of retina and vitreous 
· Embryological development of vitreous and retina
· Anatomy and physiological functions of retinal pigment epithelium
· Anatomy of Bruch’s membrane and choroid
· Anatomy of neurosensory retina
· Detailed picture including histological picture of rods and cones
· Molecular structure of chemical composition of vitreous 
· Visual pigments, phototransduction, visual cycle, photo-receptor cell renewal
· Synaptic connections of retina
· Electrical phenomenon in the retina and ERG and EOG
· Visual adaptation and dark adaptometry
B. Fluorescein angiography  (FFA)-Physiology, principle,procedures and interpretation of  FFA findings
C. Basic knowledge and advantage of ICG over FFA
D. Principles,procedures and interpretation of ultrasonography in retinal diseases
E. Use of LASER and cryotherapy in retinal and vitreous diseases
2. Pathogenesis, diagnosis and management of different studies of Retinopathy.
3. Hypertensive Retinopathy
4. Pathogenesis, diagnosis and management of Retinal Vascular diseases.

5. Peripheral Retinal Degenerations
Classifications, Pathophysiology, Clinical features and management

6. Retinal Detachment –
  
Classifications, Pathophysiology, Clinical features and management

7. Posterior Vitreous Detachment 
8. Age Related Macular Degeneration(ARMD) 

i. clinical features, 

ii. pathology, 

iii. histopathology and 

iv. diagnosis 

v. Management with various treatment modalities.

9. Clinical features, Pathology, pathophysiology and diagnostic features of CSR.
10. Clinical features, Pathology, pathophysiology and diagnostic features of Retinal Vaculitis.
11. Clinical features, Pathology, pathophysiology and diagnostic features of inflammatory and infective diseases of retina and choroid 
12. Clinical features, Pathology, pathophysiology and diagnostic features of Retinopathy of prematurity (ROP )
13. Clinical features, Pathology, pathophysiology and diagnostic features of Retinoblastoma and Leucocoria 
14. Clinical features, Pathology, pathophysiology and diagnostic features of choroidal melanoma
15. Clinical features, Pathology, pathophysiology and diagnostic features of hereditary and acquired vitreo retinopathy
8.1.5. Ocular Adnexa and Orbits
Learning outcome

1. Detail knowledge on anatomy, physiology of ocular adnexa including lachrymal apparatus and orbits

2. Diagnose and manage the disease of ocular adnexa and orbits and do timely referral whenever necessary.

3. Acquire skills and Perform simple surgical procedures like syringing and probing

Subject Content

1. Oculoplastics

a) Anatomy, embryology and physiology of eye lids
b)  congenital abnormalities of eye lids
c) anomalies of cilia
d) Inflammatory disease of lids 
i) Blephoritis

ii) Meibomian gland dysfunction 

iii) Blepharochalasis 

iv) Chalazion 

v) Herpes zoster ophthalmicus

 vi) dermatitis
e) Lid position anomalies
i. Entropion & Ectropion  

ii. dermatochalasis 

iii. epiblepharon
f) Lid tumors 
i) benign 
ii) malignant
g) Miscellaneous
i. floppy lid syndrome
ii. Blepharospasm,
iii.  Hemi-facial spasm
h) Surgical procedures related to eye lid 
i) Blepharoplasty, 

iii) Evisceration, enucleation and exenteration, 

iii) lid plasty.
2. Lacrimal gland

a. Pathophysiology of the disease of orbit and lacrimal gland

b. Evaluation of ptosis and exophthalmos

c. Orbital cellulitis

d. Orbital tumors in childhood and adults

e. Dysthyroid eye disease

f. Pseudotumours

g. Evaluation of a tearing patient

h. Managements of outflow disorder in childhood and adults

i. Keratoconjunctivitis sicca

· Anatomy of lacrimal apparatus
· Evaluation of tearing patient/ epiphora
· Congenital diseases of lacrimal gland
· Acquired diseases of lacrimal gland
3. Orbit

a. Intra-orbital foreign bodies

b. Acute orbital trauma- diagnosis and management

c. Orbital fractures and reconstruction

d. Anatomy, physiology and embryology 

e. Proptosis – evaluation, differential diagnosis, management 

f. Orbital cellulitis/ pre-septal cellulitis

g. Thyroid eye diseases

h.  Pseudo-tumour

i.  Orbital tumour

8.1.6. Pediatric Ophthalmology and Adult Strabismus
Expected outcome-
· Demonstrate knowledge on anatomy, physiology, and embryology of extra ocular muscles;

· Evaluate patients with strabismus and motility disorders and make appropriate referrals; 

· Diagnose and manage common pediatric ocular disorders.

Subject content-
1. Basic concepts of genetics, heredity & congenital malformations

a. Anatomical and Physiological consideration of inheritance

b. Laws of inheritance

c. Natural basis of congenital malformation

2. Eye in Infancy

a. Anatomical and physiological considerations

b. Development of vision and its assessment

c. Ophthalmic evaluation of children

3. Genetically determined metabolic disorders in children.

a. Protein

b. Fat

c. Carbohydrate and others

4. Leucocoria

a. Etiology& classification

b. Diagnosis and investigations

c. Management

5. Management of epiphora

a. Causes

b. Medical management

c. Surgical management

6. Management of congenital cataract

a. Etiology

b. Investigations

c. Plan of management

7. Eye in neurological disorders in children

a. Congenital including cranio-facial malformations

b. Inflammatory

c. Others

8. Strabismus

a. Anatomy  of extra ocular muscles

b. Physiology of ocular motility

c. Accommodation and convergence

d. Cover /uncover test

e. Suppression and abnormal retinal correspondence

f. Amblyopia and its therapy

g. Heterophoria

h. Esotropia

i. Exotropia

j. Microtropia

k. A and V patterns

l. Vertical deviations

m. Duane syndrome and special strabismus

n. Incomittant strabismus

8.1.7. General Medicine In Relation to Ophthalmology
The graduates should have the thorough knowledge of the medical conditions and their effects on the eye. 

1. Connective tissues diseases- clinical features, management and ocular association:

a. Rheumatoid arthritis

b. Juvenile chronic arthritis

c. Systemic lupus erythematosis

d. Ankylosing  arthritis

e. Ritter’s disease

f. Sjogren’s disease

g. Assessment of patient on long term Chloroquine and hydroxychloroquine treatment

2. Blood Dyscrasias and the Eye

 i) anemia

 ii) polycythemia 

iii) Leukemia 

iv) thrombocytopenia 

v) Coagulation disorder

3. Tuberculosis in eye

4. Sarcoidosis

5. Syphilis 

6. HIV

7. Leprosy 

8. Herpes

9. Phakomatosis

8.1.8. Neuro-Ophthalmology
Expected outcome-
i) Demonstrate knowledge on anatomy, embryology and physiology of optic nerve and other cranial nerves

ii) Evaluate, manage and diagnose common neuro -ophthalmological conditions and

make timely referrals.

iii)  Carry out interpretation of visual fields in neurological disorders

iv) Interpret CT/MRI findings/reports related to Neuro-opthalmology.

Subject content-
1. Visual pathway : Embryology of visual pathway, and detailed anatomy of optic nerve head

a. Anatomy form photoreceptor  of occipital cortex

b. Histology from photoreceptor of occipital cortex

c. Physiology of nerve conduction

d. Axonal transport

e. Physiology of visual function

f. Myelination of visual pathway

g. Glial tissues and their importance

h. Relation of visual pathway-blood supply of visual pathway

2. Developmental anomalies and diseases of the optic nerve:   Etiology, clinical features and management of –

a) Developmental anomalies of  optic nerve

b) Ischaemic optic neuropathy

c) Optic neuritis

d) Optic neuropathy due to mass lesion

e) Optic neuropathy due to raised intracranial pressure

f) Optic neuropathy due to systemic diseases

g) Traumatic optic neuropathy

h) Toxic neuropathy

i) Nutritional optic neuropathy

j) Visual field loss in various optic neuropathies

k) Optic atrophy

l) Glaucomatous optic atrophy

3. Diseases of the optic chiasma-etiology,clinical features and management of chiasmal lesion due to –

a. Mass lesions

i. Pituitary adenoma
ii. Craniopharyngioma
iii. Aneurysm
iv. Meningioma
v. Glioma etc.
b. Inflammatory lesions

i. Chronic inflammatory lesion
ii. Acute lesion
c. Demyelinating diseases

d. Ischaemia

e. Trauma 

f. Infiltrative  lesions 

g. Metastatic lesions

h. Visual field loss in various chiasmal syndrome including:

i. Anterior angle of chiasma
ii. Body of chiasma
iii. Posterior angle of chiasma
iv. Lateral aspect of chiasma
4. Diseases of optic tract, lateral geniculate body and optic radiation: 

a. Etiology

b. Clinical features and management of lesions 

c. Characteristics of visual loss in optic tract lesion

5. Diseases affecting occipital lobe –Etiology, clinical features and management

6. Lesions affecting visual association –

a. Characteristic of lesions of Parieto-occipital area

b. Characteristic of lesion of frontal lobe

7. Papilloedema: classification, clinical features and management

8. Pupil

a. Parasympathetic  nerve supply

b. Sympathetic nerve supply

c. Pupillary light reflex – afferent and efferent path way

d. Pupillary near reflex – mechanism 

e. Afferent pupillary disorder

f. Light near dissociation 

g. Differential diagnosis of a dilated pupil

h. Horner’s pupil

9. Cranial Nerves

a. Anatomy and physiology of cranial nerves III, IV, V, VI and VII

b. Etiology, clinical features, diagnosis and management of diseases of the cranial nerves III, IV, V, VI and VII

10. Gaze palsies

a. Supra- nuclear

b. Infra- nuclear

c. Inter- nuclear

11. Carotid- cavernous fistula

a. Anatomy of cavernous sinus and drainage system

b. Carotid artery and its branches in cavernous sinus

c. Branches of internal carotid artery likely to cause fistula

d. Branches of external carotid artery likely to cause fistula

e. Types of fistula

f. Clinical features

g. Management

12. Cavernous sinus thrombosis:

a. Aetiology

b. Clinical features 

c. Management of –

i. Septic cavernous sinus fistula
ii. Aseptic cavernous sinus fistula
13. Dorsal midbrain syndrome

a. Aetiologies

b. Clinical features 

c. Management

14. Arnold- Chiari malformation

a. Clinical types 

b. Diagnosis

c. Management

15. Nystagmus- physiological nystagmus and pathological nystagmus: clinical features and pathophysiology of –

a. Congenital manifest nystagmus

b. Latent nystagmus

c. Sensory or afferent  nystagmus

d. Vestibule nystagmus- central and peripheral

e. Gaze evoked nystagmus- drug induced nystagmus

f. See- saw nystagmus

g. Convergence retraction nystagmus

h. Upbeat nystagmus

i. Periodic alternating nystagmus

j. Spasmus nutans 

k. Ocular palatal myoclonus

l. Dissociate nystagmus

16. Nystagmus like conditions: clinical feature and pathophysiology of –

a. Ocular bobbing 

b. Superior oblique myokymia

c. Ocular dysmetria

d. Ocular flutter

e. Opsoclonus 

17. Neuromuscular disorder

a. Myasthenia gravis

i. Clinical feature
ii. Pathophysiology
iii. Association with thymoma and other oto- immune disorder
iv. Management
b. Chronic progressive external ophthalmoplegia

i. Clinical feature
ii. Pathophysiology
iii. Management
c. Myotonic dystrophy

i. Clinical feature
ii. Pathophysiology
iii. Association with other ocular syndrome
d. Thyroid ophthalmopathy 

i. Clinical feature 
ii. Pathophysiology
iii. Management
18. Headache: acute or chronic, differential diagnosis of

a. Vascular headache- migraine or cluster headache

b. Headache from ocular causes

c. Headache from dental and ENT causes

d. Systemic cause- hyperpyrexia, anaemia, dehydration etc.

e. Raised intracranial pressure

f. Giant cell arthritis

g. Tension headache

8.1.9. Investigative Ophthalmology
8.1.9.1. Ophthalmic Radio-Diagnosis
Expected outcome-

The resident should be able to interpret the findings on skull X-ray, chest x-ray, CT scan and MRI scan.

Course content and general objectives

1. Basic principle of X-rays

2. Skull X- rays

a. Caldwell projection

b. Waters projection

c. Submento- vertex projection

d. Lateral projection

e. Tripod projection

f. Dacryocystography

3. Foreign body localization with a scleral ring

4. CT scan

a. B. CT attenuation

i. Hounsfield unit
ii. Radiation dosage 
iii. Multi-planner display reformation
iv. Detection of pathology
v. Localization of lesion
vi. Contrast enhancement 
5. Magnetic Resonance Imaging-principles and techniques in ophthalmology 

6. Principles and practice of Ultrasonography in ophthalmology

i. A scan 
ii. B scan 
iii. Biometry
7. Principles and techniques of FFA in Ophthalmology practice. 
8.1.9.2. Investigative Ophthalmology in Microbiology and Pathology
Learning outcome
Interpret the microscopic pictures of squamous cell carcinoma, basal cell carcinoma, rhabdomyosarcoma, malignant melanoma and retinoblastoma.

Demonstrate knowledge on the acute and chronic inflammatory picture of conjunctiva, cornea, sclera, uvea, ocularadnexa, orbits and lacrimal glands.

a. Identify the common aerobic and anaerobic bacteria including fungi in culture plate

b. Perform grams stain, identify and interpret the result

c. Perform Giemsa stain; differentiate the cellular morphology and interpret the results

d. Perform corneal scrapping, inoculate indifferent culture media, identify the colonies and interpret the lab results

e. Perform KOH Prep, GMS, Acridine orange staining for fungus and interpret the results

f. Should be able to interpret the microscopic pictures of squamous cell carcinoma, basal cell carcinoma, rhabdomyosarcoma, malignant melanoma and retinoblastoma

g. Should know the acute and chronic inflammatory picture of conjunctiva cornea, sclera, uvea, retina, ocularadnexa, orbits and lacrimal glands.

8.2. Community ophthalmology
1. Organize & conduct surgeries in rural, urban and industrial communities and in specialized groups of population.
2. Organize & conduct comprehensive eye camps covering promotive, rehabilitative and curative aspects of ophthalmic problems.
3. Provide basic technical advice to personnel involved in rehabilitation and vocational training of visually impaired people.  
8.3. Recent Advances
8.4. Ocular emergencies
9. LOG BOOK MAINTENANCE 
Logbook will be strictly maintained. It should be entered regularly for the whole period of training in ophthalmology. No retrospective entries are entertained. Before the candidate is posted out to other units, the concerned unit chief will check the logbook and submit confidential formative assessment form, considering the other and overall assessment of the candidate to the examination section including the photocopy of the log book. All essential procedures and skills are included in the logbook. Logbook will be regularly revised as per the development in the subject. The guide designated for each student will also monitor the logbook. The logbook has to be signed apart from by the immediate superior in the faculty, by unit chief and guide of the student. The logbook will also be evaluated and discuss during the viva voice of the final examination.

10. THESIS 
(To follow the general guidelines.)
1. Thesis will be compulsory for every Resident. Thesis subject will be chosen and approved by beginning of the second term. Thesis should be completed and submitted by the end of 7th term. The Resident will not be allowed to sit in final examination without approval of thesis. 

2. As appropriate, Residents will be encouraged to apply for possible grants from research council and other agencies to help the Resident.
11. EVALUATION
The evaluation of the residents will be carried out as per the schedule given below.

Exams Schedule:

	Examinations
	Schedule
	Components
	Total marks
	Weightage‡

	
	
	Written 
	Practical 
	
	

	Institute Examination I
	End of 1st Term
	MCQ

50%
	SAQ

50%
	OSPE 100%
	200 marks
	10

	Institute Examination II
	End of 4th Term
	MCQ

50%
	SAQ

50%
	OSCE

100%
	2 short cases 100 %
	300 marks
	20

	Submission of Thesis
	End of 6th Term
	(i) Written contents: 100 marks*
	200 marks
	10

	
	
	(ii) Oral /viva voce: 100 marks*
	
	

	University Examination
	End of 8th Term
	Paper I
	1 Long case: 100 %

2 short cases: 100 %

Instrument/imaging: 100 %

Viva voce: 100 %
	700 marks
	60

	
	
	MCQ

100%
	SAQ

100%
	
	
	

	
	
	Paper II
	
	
	

	
	
	Essay questions 100 %
	
	
	

	Cumulative marking for the Award of Degrees
	100


Note: 

a) * Thesis will be assessed for (i) written contents for 100 mark; and defence of thesis during viva voce - for 100 marks and both will carry a weightage of 10 marks for the final award of degree.

b) ‡ Cumulative weightage for the purpose of award of degrees will be computed as 10, 20, 10, and 60 percentages respectively for the Institute Examinations I , Institute Examinations II, Thesis, and the University Examinations. 

c) MCQ: Multiple choice questions; 

d) SAQ: Short answered questions; 

e) OSPE: Objective structured practical examinations;
f) OSCE: Objective structured clinical examinations;

11.1. Formative Evaluation – Logbook 
1. The formative assessment will be done at each rotation by the chief of the unit based on the logbook instructions.

2. The chief of the unit will constantly monitor the performance.

3. Marking and points to be noted under the performance with full marks of 100 are as projected in the table below:

	Sl. No:
	Activity
	Assessment Marks

	 1
	Evaluating the cases before the common round/work, follow up and handing over of the work
	10

	2
	OPD, ward and emergency-punctuality and work 
	10

	3
	Supervision and teaching of juniors/ interns/OAs

	10

	4
	Writing work (filling of record, discharge cards, case sheets, treatment card)
	10

	5
	Presentation and discussion during round
	10

	6
	Communication with colleagues and patients and their relatives
	10

	7
	Logbook(number and % of skills, classes and their authenticity or verification)
	20

	8
	Other assessment(viva voce, MCQ, OSCE, OSPE and clinical practical)
	20


Considering the overall assessment of the candidate, the unit chief will submit the assessment form to the examination section dean office. The total average mark of the formative assessment will add to 15% each in theory and in clinical practical component of the summative evaluation. The dean office will notify the subject committee the average marks obtained of AT LEAST two units, without identifying the particular unit, every 6 months to 1 year. The guide will counsel the trainee accordingly.

This sort of internal assessment by involving all concerned consultants helps to maintain the quality of both work and supervision of PG students. It immediately gives feeling of empowerment to unit chief and other faculty. The unit chiefs will fill responsibilities to monitor students’ performance and to guide therm. More over the students will also be aware that the chief of each unit, wherever they work, has some say in their assessment. This would automatically caution them to be disciplined and receptive. Being aware of such assessment by consultants, students would also be motivated to achieve the requirement mentioned in the card. The program would thus help to achieve the aim of formative assessment, which is the identification of deficiency during the training period in order to correct them. Necessary guide lines in educational methods will be given to unit chiefs. 

11.2. Summative Evaluation
1. Eligibility for final summative evaluation –

a. Attendance more than 80% of the working days

b. Certification of thesis as satisfactory 

c. Completion of minimum numbers of procedures, presentations and mandatory basic courses, as mentioned in annex i.

2. Theory Examination Components: 





At the end of 8th term, 4 papers of 100% each containing each with MCQs of 50% and SQs of 50% will be the basis for the final evaluation. The three written, each of three hours duration would consist of multiple choice questions (MCQs) and short answer questions (SAQS).

3. The practical Evaluation:  The pattern will be as follows -
	Practical  
	100%

	· 1 long cases 
	100

	· 2 short cases 
	100

	· Instruments/imaging
	100

	· Specimen (100%)
	


A. Clinical Practical Component: 




Total Mark-300

	Sl. No:
	Subjects
	Marks

	1
	Clinical Cases   - Long/Semi-long/Short Cases                                     
	175

	2
	OSCE/OSPE     -  10-20 stations
	40

	3
	Viva voice       - two or more tables, each with two examiners      
	40

	4
	Posting and Annual Assessment  [Formative]
	45

	Total
	300


Professionalism – pre-requisite

N.B: The 15 % of total marks of theory will be derived from half the formative assessment marks.

4. Pass Percentage: Candidates have to score overall 50 %in the examination in order to be considered pass in the MD final theory examination.

N.B:
The 15% to total marks of clinical practical will be derived from half of the formative assessment marks.

5. General Directives – 

a. Topics, e.g. Emergencies, procedures, operative, surgery, pathology, etc, for each viva voce table will be decided by the respective subjective committee. 

b. Different requirements like case histories, data interpretation, procedures steps etc. could be incorporated in the viva or written as per decision of examiners or subject committee.

c. Logbook would also be evaluated and discussed during viva voce.

d.  OSCE stands for Objective Structure Clinical Examination and OSPE for Objective Structure Practical Examination. In these stations, the candidates will be assessed on task design to demonstrate the desired clinical skills. They will consist of real or dummy patients, with various clinical problems and procedural skills.

6. Pass Percentage: 
Minimum pass percentage is 50% overall in clinical practical, including that obtained from the formative assessment.
12. AWARD
The candidates who pass the examination will be awarded the MD Ophthalmology degree by the University of Medical Sciences Of Bhutan.

13. Annexure I
Table 3: Minimum number of most important procedures / experiences which will automatically ensure many other necessary background experience and aspect are well.

	Sl. No:
	Examination/Investigations:   Procedures/Experiences
	Observed&Assisted
	Performed Independently 

	1
	Visual field
	
	10

	2
	Indirect ophthalmoscopy with fundus drawing
	
	100

	3
	Ultrasonography
	
	50

	4
	Biometry
	
	50

	5
	Hess charting
	
	5

	6
	Diplopia charting
	
	5

	7
	Corneal scraping
	
	15

	8
	FFA
	
	15

	9
	Refraction
	
	500

	10 
	OCT
	
	10

	11
	Corneal Topography
	
	10

	12
	Pachymetry
	
	10

	Operative Procedures

	1
	Entropion
	
	10

	2
	Ectropion
	
	10

	3
	Tarsorrhaphy
	
	5

	4
	DCR
	
	5

	5
	DCT
	
	5

	6
	Pterygium excision with Conjunctival Grafting
	
	10

	7
	Cataract ( Conventional + SICS)
	
	30

	8
	Evisceration
	
	5

	9
	Enucleation
	
	5

	10
	Primary repair
	
	5

	11
	YAG Laser
	
	5

	12
	Diode/ Other laser
	
	5

	13
	Trabeculectomy
	5
	2

	14
	Ptosis
	5
	2

	15
	Vitrectomy
	5
	-

	16
	RD Surgery
	5
	-

	17
	PK
	5
	-

	18
	Phacoemulsification
	5
	-

	
	Total
	
	856


14. Annexure:II
Table 4: Minimum numbers of important formal presentations
	Sl.No:
	 
	Minimum No:

	1
	Journal club
	15

	2
	Subject review and seminar
	15

	3
	Case presentations
	15

	4
	Junior PG or  Interns teaching
	20

	5
	Applied basic science
	15

	Total
	60


Mandatory Basic Courses

· Research Methodology

· Medical Education

· Advanced cardiac life support

15. SUGGESTED READING REFERENCES – 
A. Books

1. Moses R.A. 
Adler’s Physiology of the Eye.

2. Wolfs E. Last R.J. Anatomy of the Eye and the orbit

3. Havener M. Ocular pharmacology

4. Yanoff M, Fine B. Ocular pathology A text book and atlas

5. Newton T.H. Radiology of Eye and Orbit

6. Ocular pathology, Clinical ophthalmology, Spalton D.J., Hithchimg R.A, Hunter PA 

7. Neurology of the visual system, Cogan D.G

8. Neurology of the ocular muscles, Cogan D.G

9. Ocular pathology, Geer C.H.

10. The eye and Immunology, Allansmith M.R.

11. Duke Elder’s practice of Refraction Revised by David Abrahams

12. Ruben M, Contact Lens and Prosthesis

13. Smolin G, Tabbara K, Whiteher R, Infectious Diseases of the eye

14. Kanski J.J. Clinical Ophthalmology [Latest edition]

15. Basic and clinical sciences course – American Academy of Ophthalmology – Eleven Sections

16. Grayson, Diseases of the cornea

17. Becker & Shaffer, Diagnosis and therapy of Glaucoma

18. Jaffe N., Cataract surgery and its complications

19. Nussenblat R.B., uveitis – Fundamentals and clinical Practice

20. Walsh and Hoyt’s Clinical Neuro-ophthalmology, vol-1,2,3,&4

21. Atlas of Ophthalmic Surgery

a. Vol I: Lids, Orbit and Extraocular muscles

b. Vol II: Cornea, Glaucoma and Lens

c. Vol III: Vitreoretinal Surgery

22. Shammas H.J., Atlas of Ophthalmic Ultrasonograph and Biometry

23. Carr R.E. Electrodiagnostic testing of Visual system

24. The Visual Field, Harrington

25. Stallard’s Eye Surgery, Edited by Roperhall A.J

26. The Cornea, Kaufman, Garon, Mc Donald

27. Ocular Pathology, Clinical Application and Self-Assessment, Aple D.J. Rabb M.F

28. Ophthalmic Plastic Surgery, Fox S.A

29. Vitreous Microsurgery, Charles S

30. Handbook of Orthoptic Principles, Casheel G.T.W. &Durran I.M.

31. Modern Ophthalmology Vol. 1,2,3 Sorsby A

32. Principles and Practice of Ophthalmology Vol. 1, 2, 3, Peyman G.A., Sanders D.R., Goldberg M.F.

33. Pediatric ophthalmology and strabismus-  Kenneth Wright

34. Color atlas of strabismus surgery- kenneth Wright

35. Pediatric Ophthalmology and strabismus - David taylor

36. OCULOPLASTIC SURGERY by Brian Leatherbarrow. 

B. Journals:

1) American Journal of Ophthalmology

2) Archives of Ophthalmology

3) British Journal of Ophthalmology

4) Indian Journal of Ophthalmology

5) Ophthalmology

6) The Eye

7) Ophthalmic epidemiology 

C. Simulators

i. EYESI® Surgical Simulator [http://eye.osu.edu/education/eyesi/]
D. Wet Lab equipment
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