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Preface 

Dear Students, 

Postgraduate medical entrance preparation is undoubtedly one of the most challenging 

phases in the life of a medico. There are over nineteen subjects to be covered, time is limited 

and the competition is tremendous. A PG seat in a subject and institution of choice is a dream 

for every MBBS graduate. But trust me; this dream can become a reality for you. What you 

need is organized preparation in the right direction; motivation to keep up the grueling task 

and most importantly, the belief that you will succeed. 

Ophthalmology has always been a very scoring subject in entrance examinations. Over 

the past 4-5 years, the trend of questions in Ophthalmology has changed tremendously. The 

reason is that Ophthalmology is a rapidly evolving subject with new developments taking 

place at a very fast pace. Thus, diagnostic and treatment modalities keep changing too. 

Keeping all this in mind, I have made an attempt to write this book. It is primarily intended 

for students preparing for PG medical entrance examinations. But it can be useful for MBBS 

students for a quick revision before their examination. It can also be used by Ophthalmology 

residents and practitioners as a ready reference. 

In this book, I have attempted to include the theoretical discussions relevant for 

entrance examinations, with special emphasis on recent trends after referencing from stand­

ard textbooks like Clinical Ophthalmology: Kanski, Ophthalmology: Yanoff and Duker and 

Comprehensive Ophthalmology: A K Khurana. I have also provided MCQs from important 

examinations like AIIMS, PGI, COMEDK, State PG entrances, DNB. I have carefully chosen the 

representative questions from each topic so that after going through this book, the students 

should be able to answer not only the repeat questions but also any new questions that may 

be asked. 

One common mistake that students make in this regard is trying to go through all ques­

tions of a particular subject that have been asked in the past 15-20 years. But many of these 

questions have actually no relevance today because that particular diagnostic or treatment 

modality may have changed. So those questions will never be asked again. Memorizing these 

only adds to the confusion and leads to waste of time. With this in mind, I have prepared a con­

cise collection of representative questions mainly from recent examinations. I have also added 

a picture quiz as there is a rising trend of questions based on photographs. However, despite 

my best efforts there may be some inadvertent errors which I sincerely regret. 

I sincerely hope that you will enjoy reading this book as much as I enjoyed writing it. 

Best of luck for your exams and for life! 

Sudha Seetharam 
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Chapter 

Ocular Embryology 

The eye is formed from three different germ layers, namely neuroectoderm, surface ecto­

derm and mesoderm with contribution from the neurai crest cells. The structures originat­

ing from the different layers are: 

Neuroectoderm 

Optic nerve'o 
•;.c' . ... : 

·. '. 

Retina including the retinai p i gme~t epithelium0 

Epithelium of ·Ciliary body ' . 

Epithelium of the iris 

Sphincter and dilator pupillae muscles0 

Ciliary zonules 

Secondary and tertiary vitreous 

Surface ectoderm 

Epithelium of conjunctiv~ 
'~ . 

' . . . 
. ,,. . 

Epithelium of cornea · 
.. 

'· 
.. ... . . . ": , .. ·. . 

.. 

lens0 
·: ~. .~:- ·<· . . c. 

lacrimal glands 
. . . . . · .•. '·; 

Skin of ey_elids 
. • 

' 
~ 

' .. ··.· ; .A - -~- . 
Neural crest cells 

Stroma ~ Descemet's membrane and endoth_elium of the cornea . .. 

Angle of anterior chambef'O 
.. 

'.• < .. - .... 
' ' ~ ... 

·~ : '- )_ 

Stroma of the iris0 ...... ...... 
~ .. -~ 

' ~ 

- ~ 
' 

·, 

Ciliary body and choroid 
. 

~ ~ ·~ - ~\. 

'•' ~ 

Primary vitreous . . .. ~ . . ~ 

Mesoderm 
·-

Sclera ; . 
Walls of the orbit . 
Extraocular muscles 

. , 

Connective tissue of the orbit 
-

Eyelids ' .. 
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Lens 
placode 

Lens 
vesicle 

Optic stalk 

Optic stalk 
Cornea 

Development of the eye 

• The development of the eye starts at about the third week of gestation. The neural tube 

which forms the forebrain gives rise to one diverticulum on either side known as the 

optic vesicleQ. 

• The optic vesicle (neuroectoderm) meets the surface ectoderm which shows an area of 

thickening called the lens placode. 

• The optic vesicle invaginates to form the two layered optic cupQ. Eventually, the in­

ner layer of the cup forms the neurosensory retinaO whereas the outer layer forms the 

retinal pigment epitheliumQ. It then continues backward as the optic nerve with its 

meninges to the brain. The anterior end of the cup later differentiates into the ciliary 
epithelium, iris epithelium and muscles of the irisQ. 

• The invagination of the optic cup however remains incomplete inferonasally in the 

form of a fissure known as the embryonic fissureO. Through this fissure, the hyaloid 

artery passes to provide nutrition to the developing ocular structures. Eventually, the 

hyaloid artery disappears and the embryonic fissure closes. The space between the 

lens and optic cup becomes filled by a clear jelly called the vitreous which is mainly 

secreted by the neuroectoderm. 

• The lens placode invaginates into the optic cup and ultimately gets detached from the 

surface ectoderm to form the lens vesicleQ. This eventually forms the crystalline lens. 
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Embryonic fissure 

Embryonic Remnants in the Eye 

• 

• 

• 

• 

Mittendorf's dot<l: It is the remnant of the anterior end of the hyaloid artery a- ~ 

remains attached to the posterior pole of the lens. 

Bergmeister papiJiaQ: It is the remnant of the posterior end of the hyaloid arter::-.·­

Jt remains attached to the optic disc associated with some glial tissue. 

Persistent hyperplastic primary vitreous (PHPV): Failure of the foetal '•ta..<culzture 

to regress is calleJ PHPV (explained in detail in the chapter on Retina). 

Coloboma: Failure of the embryonic fissure to close gives rise to ocular coloboma . 

Iris coloboma Chorioretinal coloboma 



Chapter 

Conjunctiva, Sclera and Cornea 

CONJUNCTIVA 

Conjunctiva is a translucent mucous membrane lining the posterior surface of the eyelids 

and anterior surface of the sclera. The parts of the conjunctiva are: 

• Palpebral: It lines the posterior surface of the eyelid and is firmly attached to the tarsus 

• Forniceal: It is the loose fold of conjunctiva at the fornix 

• Bulbar: It covers the sclera. 

Structure of Conjunctiva 

It has the following layers: 

• Epithelium: It is stratified squamous nonkeratinized epitheliumQ 

• Adenoid layer: It is also called the lymphoid layer and contains the lymphocytes. 

• Fibrous layer: Consists of collagenous and elastic fibers, vessels and nerves. 

Glands of Conjunctiva . 

The glands present here are: 

• Mucin producing: Goblet cells , Crypts of Henle and Glands of Manz 

• Accessory lacrimal glands: Glands of KrauseQ (in the fornices) and Wolfring<2 (along 

tarsal borders). 

ALLERGIC CONJUNCTIVITIS 

Vernal Keratoconjunctivitis (VKC) 

• It is an allergic keratoconjunctivitis seen in boys between 5-15 years of age 

• It is a Type I hypersensitivityQ reaction mediated by IgE and mast cellsQ 

• It is also called as spring catarrhQ 

• Symptoms: Itching<2 associated with ropy discharge 

• Signs 

• Conjunctival features: 

- Flat topped papillae are seen on the upper tarsal conjunctiva. The typical appear­

ance is called cobblestone appearanceQ. 

- In the limbal variety, there is hypertrophy of the superior limbal conjunctiva. 

This gives rise to raised white nodules close to the upper limbus called Horner­
Trantas spotsQ 



• Corneal features 

- Superficial punctate keratitis 

- Shield ulcerO 

- Curved white line close to the upper limbus called pseudogerontoxon° 

- Keratoconuso is an association 

• Treatment 

• Acute episode: The following drugs are given topically: 

- Antihistaminics 

- Steroids 

- Cyclosporine 

• Prophylaxis: The following drugs are given topically: 

• Sodium cromoglycateO 

• Ketotifen 

• Olopatadine 

• Epinastine 

Phlyctenular Conjunctivitis 

• It is a Type IV hypersensitivityQ reaction, mainly to tuberculous antigen°. However 

in western countries, it is said to be mainly associated with Staphylococcus0
• 

• It is seen in children (8-15 years) 
• It begins as a well-circumscribed nodule at the limbus but it may encroach upon the 

cornea. This is known as fascicular ulce~ 

• Treatment is topical steroids. Systemic evaluation and A TI is usually considered in our 

country. 

INFECTIVE CONJUNCTIVITIS 

Acute Bacterial Conjunctivitis 

This is a very common self-limiting condition seen mainly in children. The symptoms are 

redness, grittiness, discharge, sticking of lashes. On examination, there is conjunctival con­

gestion, more in fornices, associated with purulent or mucopurulent discharge. FolliclesO 

may be seen (Follicles are collections of lymphocytes ~n the adenoid layer surrounded 

by blood vessels).The condition is usually self-limiting. Local antibiotics and lubricants 

may be prescribed. The different types of bacterial conjunctivitis are: 

• Membranous conjunctivitis: This is caused by organisms of very high virulence like 

Corynebacterium diphtheria, Streptococcus haemolyticus. A thick yellowish-grey 

membrane is formed in the palpebral conjunctiva which bleeds on peeling. The raw 

area left after sloughing of the membrane may lead to complications like symblepharon 

and entropion due to cicatrisation. Systemic antibiotics and anti-diphtheric serum are 

also given in addition to local therapy. 

• Pseudomembranous conjunctivitis: This is the common variety where a pseudomem­

brane is seen on the palpebral conjunctiva due to organisation of the exudates. It is 
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adhered loosely to the underlying conjunctiva and may bleed slightly on p ee lin g ~ 
no raw area is seen beneath it. It is seen in conjunctivitis caused by Staphylococcus 

aureus, Staphylococcus epidermidis, Streptococcus of low virulence etc. 

• Angular conjunctivitis: This is a condition where the redness is limited to the inner 

and outer canthi and excoriation is seen at the lateral eye margins. It is caused br 

Moraxella axenfeldQ. It is treated with zinc and oxytetracycline topically. · 

Acute Viral Conjunctivitis 

This is a common self-limiting condition seen in both children and adults. It presents with 

redness, watering and foreign body sensation. It is a foUicular conjunctivitisQ and mar 

be associated with subconjunctival haemorrhage and pseudomembrane. Pre-auricul~ 

lymphadenopathy is seenQ. It is self limiting and lubricants are prescribed for relief. The 

different types are: 

• Haemorrhagic conjunctivitis: It is associated with petechial haemorrhages in the 

conjunctiva. The causative organisms are AdenovirusQ, EnterovirusQ, EchovirusQ, 

CoxsakieQ virus 

• Keratoconjunctivitis: This is commonly seen with adenovirus "''here numnlUlar 

lesions are seen on the cornea associated with conjunctivitis. It is associated with pho­

tophobiaQ and blurring of vision. Nummulae resolve spontaneously over a period of 

time but topical steroids are prescribed for quick resolution. 

Adult Inclusion Conjunctivitis 

• The causative organism is Chlamydia trachomatis serotypes D-KQ. 

• The primary source of infection is urethritis in males and cervicitis in females because 

these serotypes are sexually transmitted 

• It may also be transferred through contaminated water of swimming pools. Hence, it 

is also called swimming pool conjunctivitisQ 

• It is a type of follicular conjunctivitisQ associated with preauricular lymphadenopathy. 

Trachoma 

It is a specific type of keratoconjunctivitis which is characterized by formation of follicles 

and pannus followed by resolution by cicatrisation. The causative organism is Chlamydia 

trachomatis serotypes A, B, Ba and CQ. It is seen in children < 5 years of age especially in 

areas of poverty, overcrowding and poor hygiene. 

Pathology 

• Chlamydia is an epitheliotropic microorganism which affects the conjunctival and cor­

neal epitheliumQ. 

• It can be seen in the epithelial cells as HP inclusion bodiesQ 

• Trachoma is characterized by intense infiltration of lymphocytes in the adenoid layer of 

the conjunctiva. Aggregation of lymphocytes results in the formation of follicles. Sago 

grain follicles are seen on the upper tarsal conjunctivaQ. 



• Follicles seen close to the upper limbus are called as Herbert's folliclesQ 

• On cicatrisation, a \Yhite line is seen on the upper tarsal conjunctiva known as Arlt's 

lineQ 

• Herbert's follicles on scarring form Herbert's pitsQ. 

Prevalence 

High endemic (50-70% ): Punjab, Rajasthan, UP 

Moderately endemic (20-50% ): Gujarat, ~1P Bihar, Assam, Kan1ataka 

Low endemic (<20% ): JK, AP, Tamil Nadu, Maharashtra 

Very low endemic (0-5%): West Bengal, Odisha 

WHO Classification (1987) 

• F (Follicles): Presence of more than 5 folliclesO, larger than 0.5 mm diameterQ on the 

upper tarsal conjunctivaQ 

• I (Inflammation): Intense inflammation with thickening of the conjunctiva obscuring 

more than 50% of the deep tarsal vessels 

• S (Scarring): Evidence of conjunctival cicatrisation with white lines, bands of fibrosis 

in the tarsal conjunctiva 

• T (Trichiasis): At least one trichiatic lash 

• 0 (Opacity): Corneal opacity obscuring the visual axis and causing a visual acuity 

<6/18 

Sequelae 

• Trichiasis, entropion 

• Ptosis, madarosis, tylosis 

• Conjunctival and corneal xerosis 

• Corneal ulcer and opacity 

• Chronic dacryocystitis 

Prevalence (in population 0-9 yrs) 

Treatment 

SAFE StrategyO 

>10% 

5-10% 

<5%-

Prophylaxis 

Mass prophylaxisQ 

Family prophylaxis 

Only individual treatment 

S: Surgery for trichiasis/ entropion/ corneal opacity. 

A: Antibiotics for active infection (Azithromycin 500 mg single dose)Q 

F: Facial cleanliness 

E: Environmental hygiene 



Ophthalmia Neonatorum 

It is an acute inflammation of the conjunctiva seen in a newborn child within one month 

of birth. It is associated with catarrhal discharge (no tears are formed up to 4 weeks of life) 

The causes may be chemical, Chlamydia, herpes simplex, gonococcus, other bacteria. 

CONJUNCTIVAL DEGENERATIONS 

The different types of degenerations seen in conjunctiva are: 

• Pinguecula (most common)Q 

• Pterygium 

• Concretions 

• Retention cyst 

Pterygium 

• It is an elastotic degenerationQ of the conjunctiva 

• A degenerated fold of conjunctiva grows on the surface of the cornea to involve the 

superficial corneal layers up to the stromaQ 

• It is associated with UV ray exposure 

• A pterygium has three parts: Head, neck and body. Close to the head of the pterygium 

is a pigmented line due to iron deposition called as Stocker's lineQ 

• Pterygium may lead to: 

• Visual disturbance when it encroaches the pupillary axis 

• Astigmatism: Usually, with the ruleQ 

• Diplopia due to restriction of ocular movements 

• Disturbance of tear film 

• Cosmetic blemish 

• Treatment 

• Excision with bare sclera: Simple excision is associated with a high level of recur-

renceQ 

• Excision with application of Mitomycin CQ to the bed of pterygium 

• Excision with conjunctival autograftQ 

• Excisio~ with amniotic membrane· graf~. 
, 

SCLERA 

Episcleritis 

• It is a common self-limiting disorder affecting young adults 

• It is associated with mild redness and discomfort 

• It may be nodular or diffuse 

• It is treated with topical anti-inflammatory drugs. 



Scleritis 

• It is a painful condition associated with severe redness and watering of the eye 

• It is associated with connective tissue disorders like Rheumatoid arthritisQ, Wegener 

granulomatosis, Polyarteritis nodosa and SLE. 

• It may be associated with uveitis also 

• Treatment is topical and systemic steroids. It may also need systemic immunosuppres-

sants in severe cases. 

Classification 

• Anterior 

• Non-necrotizing: It may be nodular or diffuse 

• Necrotizing: It may be with or without inflammation. Scleromalacia perforansQ is a 

type of necrotizing scleritis without inflammation, associated with long-standing 

rheumatoid arthritisQ 

• Posterior: 

• Non-necrotizing 

• Necrotizing: Surgically induced necrotizing scleritis (SINS) 

Blue Sclera0 

• Osteogenesis imperfecta 

• Paget's disease 

• Ehlers-Danlos syndrome 

• Marfan syndrome 

• Staphyloma 

• Healed scleritis 

Staphyloma 

It is an ectasia of the outer coats of the eyeball with incarceration of uveal tissue. It is of the 

following types: 

• Anterior: It is due to perforated corneal uicerQ 

• Intercalary (within 3 mm of the limbus): It is seen in peripheral ulcerative keratitisQ 

• Ciliary (Posterior to 3 mm from the limbus) It is seen in healed scleritisQ 

• Equatorial: It is seen in high myopia, healed scleritisQ 

• Posterior (behind the equator): It is seen in pathological myopiaQ 

CORNEA 

Anatomy 

The cornea is the transparent outermost coat which covers the anterior one third of the 
eyeball 

• Refractive Index 1.376Q 



• Refractive Power +43. DioptresQ 

• Thickness: Central 450-550 microns 

Peripheral 700-900 microns 

• Anterior surface of cornea is elliptical. Vertical dia~eter 11mm 
Horizontal diameter 11.7 mm 

Posterior surface is circular. Diameter 11.7 mm 

It is composed of five layers. From outside inwards, the ~ ar~: 
• Epithelium: Stratified squamous non-keratinized ep1thehum 

• Bowman's layer 

• Stroma: Thickest layetl 

• Descemet's membrane: Toughest IayerQ . 
• Endothelium: Most metabolically active Iayer.Q It is composed of a smgle layer of 

hexagonal cells. 

Maintenance of Corneal Transparency 

The factors responsible for the maintenance of corneal transparency are: 

• The smooth texture of the epithelium and the tear film 

• Arrangement of stromal IamellaeQ: The regular arrangement of the stromal lamellae 

ensure that all the scattered light is lost by mutual interference 

• AvascularityQ 

• Unmyelinated nerve fibres 

• Endothelial pump mechanism: The endothelial pump (Na+ fK+ A TPase) ensures an 

optimum level of corneal hydration by pumping out excess water from the cornea 

~is relative dehydration of the cornea is responsible for its transparency.Q Opti­

mum hydration of cornea is 80% 

• Intraocular pressure: Increase in intraocular pressure affects the endothelial pump 

activity leading to increased hydration of cornea. 

Important Investigations Related to Cornea 

• Pachymetry: To measure corneal thicknessQ 

• Keratometry: To measure the corneal curvatureQ 

• Corneal topography: Measures corneal curvature, shape and thickness 

• Specular microscopy: To assess the corneal endotheliumQ 

• Confocal microscope: To evaluate all the layers of the cornea 

• Vital stains: 

• Fluorescein stain: To identify epithelial defect 

• Rose Bengal stain: It stains the degenerated epithelial cells. It causes severe stinging, 
hence rarely used. 

INFECTIVE KERATITIS 

The different types of infectious keratitis are bacterial, fungal, acanthamoeba and viral. 



Bacterial Keratitis and Fungal Keratitis 
. . f t' but if the integrity of the epithe-

Tiw col'lwnl ('pitlwlium is nsunlly restslnnt to m cc JOn f d 1 t f 
I ll d. sposing factors or eve opmen o 
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• Col'lwnl nhrnsion 

• Trnumn nnd foreip,11 body 

• Dry eyt•s 
• Contact lens misuse 

• Misww of nnncsthctic drops 

• Prolonged steroid usc 

• Neurotrophic/Exposure kcra top a thy 

• Bullous kcrntopnthy 

• Chronic blcphnritis or dacryocystitis 

• Immunosuppression clue to any cause 
But there nrc certain bncteria capable of invading an intact epithelium. These are: 

• N. gonorrhea, N. meningitis<.! 

• Coryncbnclcrium diphtheriaeO 

• Listcrin<.! 

Features 

Bacterial ulcer Fungal ulcer 

History Presence of predisposing factors Predisposing factors especially 

trauma with vegetable matterO 
--

Symptoms Pain, redness, photophobia and Same symptoms but less pronounced0 

lacrimation 
~ 

Ulcer margins Well-defined Indistinct and featheryo 

Base of the ulcer Clean Necrotic 

Number of ulcers Usually single Multiple small ulcers surround the main 

. ulcer. Known as satellite ulcerso 

Associated features None Surrounded by a ring called immune ring 

Hypopyon Sterile and moblleo 
. 

Non-sterile0
, contains fungal hyphae 

Fixed0 

Investigation Corneal scraping and staining with Corneal scraping and KOH mount. 
Gram stain. lnnoculation in blood Inoculation in Sabouraud's dextrose 
agar agar 

Treatment( Medical) Fortified antibiotics Anti- fungal drops 
• Cefazoline (SO mg/ml) • Natamycin (SO mg/mi)O 
• Tobramycln (14 mg/ml 

• Amphotericin B (1.5 mg/ml) 
Atropine0 

• Voriconazole (1 0 mg/ml) 

Oral Ketoconazole 

Atropine0 

Treatment (Surgical) Debridement 
Debridement 

Therapeutic keratoplasty 
Therapeutic keratoplasty 



- · 

Things to remember -
. . d perforation· Pseudomonas0 

• Hypopyon corneal ulcer with raptd progreSSIOn an · . 

• Ulcer serpens: Pneumococcus0 

. . · fu 1 leer in India: Aspergillus • Most common causat1ve orgamsm causmg nga u 

• Drug of choice for fungal corneal ulcer (filamentous): Natamycino 

• Drug of choice for fungal corneal ulcer (non-filamentous): A ~ photericin B -
• Steroids are absolutely contraindicated In both bacterial ~nd fungal ulcers -
• Atropine must be given ih all c;ases to relieve ciliary spasm

0 
_ ;;- :~- -

Complications of Corneal Ulcer 

• Thinning and bulging of cornea 

• Bulging of Descemet' s membrane called DescemetoceleQ 

• Corneal opacity which may be nebular, macular or leucomatous 

• Perforation of cornea may lead to: 

• Small perforation is usually plugged by iris resulting in adherent leucoma 

• Large perforation leads to iris prolapse. Exudation forms a pseudocornea over it 

• Anterior staphyloma: Protrusion of the cornea with incarcerated iris tissue. 

Acanthamoeba Keratitis 

• Acanthamoeba is ~ fresh water protozoanQ which is capable of causing corneal infec­

tion. It is seen in contact lens usersQ who use outdated solutions, tap water to clean 

their lenses 

• However, the most common infectious keratitis in contact lens user is caused by 

PseudomonasQ. 

Clinical Features 

• Severe pain, out of proportion to the degree of inflammation is the distinctive feature. 

Most painful type of keratitisQ 

• Redness, photophobia and lacrimation 

• Starts as a dendritic ulce~ but soon becomes a ring ulce~ 

• Involves the adjoining limbus causing limbitis 

• Inflammation of the corneal nerves called radial keratoneuritisQ. 

Investigation 

• Acanthamoeba is basically a diagnosis of exclusion 

• Corneal scraping and staining with Calcoflour white stainQ 

• Inoculation of scraped material in Non .. riutrient agar enriched With E.coliQ. 


