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OSPE/ TOACS
1. Clinical Skills

2. Investigations

3. Equipments

4. Instruments

5. Clinical Scenarios

6. Counseling



1. Clinical Skills

÷ Ocular Movements

÷ Cover Un Cover Test 

Hirshburg Test

÷ Visual Fields

Humphry

Goldman

Confrontation (Bed side) 

÷ Pupil Examination



2. Investigations
÷ B- Scan

÷ O.C.T

÷ Visual Fields

÷ Biometry



3. Equipments
÷ Slit Lamp

÷ Direct Ophthalmoscope

÷ Indirect Ophthalmoscope

÷ Tonometer

÷ Lens Box



4. Instruments

÷ Operating Instruments



5. Clinical Scenarios

÷ Cataract

÷ Glaucoma

÷ Cornea

÷ Fundus

÷ Myopia / Hypermetropia

÷ Squint



6. Counseling
÷ Retinoblastoma

÷ Retinitis Pegmentosa

÷ Any Other 



÷ Interactive /Observed

÷ Static



1. What findings are there in this fundus photograph?
2. What is your most probable diagnosis?
3. What is your differential diagnosis?
4. What options do we have to treat this patient?  



STATION: DIABETIC RETINOPATHY

KEY:

1. Retinal hemorrhages, Retinal exudates (Hard exudates) 
involving macula---------------------------------------------------   (1)

2. Diabetic Retinopathy(Non proliferative) with maculopathy-- (1)

3. Hypertensive retinopathy, CRVO, radiation retinopathy------(1.5)

4. --------------------------------------------------------------------- --(1.5)

a) Control diabetes and systemic risk factors

b) Anti VEGF injections

c) Focal macular laser



1. What findings do you see in this photograph?

2. What is your most probable diagnosis?

3. Name any three types of medications (topical) are used to treat this  

 condition?

4. What surgical procedure is the gold standard for treating this 

 condition?



STATION: OPTIC DISC CUPPING (OPEN ANGLE GLAUCOMA)

KEY:

1. Optic Disc cupping------------------------------------1
   (Increased cup-disc ratio) 
2. Glaucoma (Open angle) ----------------------------1.0
3.----------------------------------------------------------2 (Maximum)
 i.   Prostaglandin analogues ------------------------0.5/each
    ii. Alpha-agonists (sympathetic) 0.5/each
 iii. B-Blockers 
    iv. Para-sympathetic Pilocarpine) 
     v. Carbonic anhydrase inhibitors 
4. Trabeculectomy -------------------------------------------1



1. What findings can be seen in this photograph? 

2.What is your most probable diagnosis? 

3. What is your differential diagnosis?

4. What are its possible complications? 



STATION: CRVO

KEY:

1. Retinal bleeds(diffusely scattered), vascular dilatation/ 
tortuosity, Hyperemic disc & blurred margins, 
retinal/macular edema-----------------------------------------
-------------------------------------------0.5/each(Max 2)
  

2. CRVO----------------------------------------------1
3. Diabetic retinopathy, Hypertensive retinopathy, 

Radiation retinopathy------------------------------------------
------- ----------------------------------0.5/each (Max 1)

4. Anterior segment neovascularization (NVG),-------------
 ------------------------------------------0.5/each (Max 1)
       Retinal neovascularization with its sequelae (Vit bleed &  
 TRD)



1. What findings do you see in this photograph?

2. What are your primary concerns in this eye?

3. Is there any risk to the fellow eye?

4. How are you going to treat this eye?



STATION: OGI WITH UVEAL PROLAPSE

Key

1.OGI (Scleral laceration with uveal tissue prolapse and 
   distorted pupil)------------------1.5
2. 
 a) Reduce pain-------------------0.5/each (Max 1.5)
 b) Reduce inflammation 
 c) Prevent infection
 d) Exclude IOFBs and so its related complications.
      e) Restore anatomical integrity (globe repair)

3. Sympathetic ophthalmia------------------ 1.0
4. Prepare for GA, Antibiotics, Anti inflammatory -----       
 drugs, Globe repair after excluding IOFBs -------- 1.0



1. What findings do you see in this photograph?
2. What clinical tests/procedure you would like to perform 

for this patient?
3. What is the most common underlying cause in children 

for this condition?



STATION: RIGHT ESOTROPIA (CHILD)

KEY:
1. Right convergent squint (Esotropia) -------------1

2. ---------------------------------------------1/each (Max 3.0)

    a. VA check including amblyopia
   b. Squint assessment tests (Hirshberg9s, Krimsky etc)
   c. Cycloplegic refraction
 d. Fundoscopy

3. Hypermetropia--------------------1.0



STATION: DIRECT OPHTHALMOSCOPE

Command Please examine this patient9s fundus with direct 
ophthalmoscope

1. Consent & introduction-------------------------------0.5

2. Can hold and turn on correctly----------------------0.5

3. Use his / her Rt eye, for examining Rt eye of the patient -----------

-----------------------------------------------------------------0.5

4. Perform distant direct ophthalmoscopy-----------1

5. Perform fundus examination & able to identify disc, vessels and 

 macula----------------------------------------------------2.0

6. Thanks to patient --------------------------------------`0.5



STATION PUPIL 

Please perform pupil examination of this patient?



STATION: PUPIL

Key 

1. Consent & introduction--------------------------0.5

2. Light reflex 

a. Direct reflex------------------------------------1

b. Indirect light reflex---------------------------1

c. Swinging  light reflex-------------------------1

3. Near response (reflex) -------------------------------1

4. Thanks to patient-----------------------------------0.5



Thank you 



ANATOMY OF 

THE EYE  
Dr samina karim  

AP Diagnostic Ophthalmology  



õ Anatomy of the eye consist of  

ø Orbit  

ø Adipose tissues  

ø Eyelids  

ø Eyelashes 

ø  Eye ball 

ø Muscles  

ø Nerves and vessels  



ORBIT 

õ Bony cavity which houses the  eyeball 

 

õ 4 WALLS 3 
ü ROOF, 

ü FLOOR,  

ü MEDIAL AND  

ü  LATERAL WALL 

 

õ 30 mL in volume 

 

õ Has an apex where nerves and vessels emerge 

 



ORBITAL WALLS 

õ Roof 

õ Composed of the lesser wing of the  

sphenoid, and orbital plate of the  frontal 

bone 

 

õ It is related to the frontal sinus 

 



õ Lateral wall 

õ Separated from the roof by the  

superior orbital fissure 

 

õ Composed of the greater wing of the  

sphenoid, zygomatic bone 

 

õ Strongest part of the bony orbit 

 



õ Floor 
õ Separated from the lateral wall by  the inferior 

orbital fissure 

 

õ Intimately related to the maxillary  sinus 

 

õ Composed of maxillary bone,  zygomatic 
bone and palatine bone 

 

õ Orbital contents can herniate into  the maxillary 
sinus in trauma cases 

 



õ Medial wall 

õ Intimately related to the ethmoid  and 

sphenoid sinuses 

 

 

õ Composed of the ethmoid bone,  sphenoid 

bone, lacrimal bone and  maxilla 

 





ORBITAL APEX 

 

õ Serves as a portal for nerves and  vessels 

 

 

 

 

õ Site of origin of all extra ocular muscles except  

inferior oblique 

 



 



SUPERIOR ORBITAL  FISSURE 

õ Lateral portion 

õ Superior ophthalmic vein 

õ Lacrimal nerve 

õ Frontal nerve 

õ Trochlear nerve 

õ Medial portion 

õ Superior and inferior div. Of  oculomotor 

nerve 

 



ORBITAL APEX 

õ Optic canal 

õ Transmits optic nerve and ophthalmic  artery 

 

 

 

õ Superior orbital fissure 

õ Also transmits the inferior  

ophthalmic vein 

 



BLOOD SUPPLY OF THE  ORBIT 

õ Ophthalmic artery 

õ Central retinal artery 

õ Lacrimal artery 

õ Muscular branches 

õ Long and short posterior ciliary  artery 

õ Medial palpebral arteries 

 



Venous Drainage of the  Orbit 

 

õ Superior and Inferior Ophthalmic Veins 

 

õ Vortex veins 

 

õ Anterior Ciliary Veins 

 

õ Central retinal Veins 

 



" Lacrimal glands 3  produce tears  

    that Lubricate & have a  germicidal effect 

 

 

 

 

 

" Eyebrows 3  protect against  foreign  

                  particles, perspiration, &  direct  rays of light 

 

 



 

õ Eyelids 3  folds of skin that cover  the 

õ Surface of the eye; close by  reflex 

action when an object  approaches 

 

" Eyelashes 3  secrete oils that prevent 

õ Lids from sticking together 

 



Eyeball 

õ Roughly spherical 

 

õ approximately 24.5 mm (less than an  inch) in 

length 

 

õ About 5mL in total volume 

 



Layers of the eye  
õ Three layers  

1. Outer layer of the eye ball___Consist of  

1. Conjunctiva  

2. Tenon9s Capsule 

3. Sclera 

4. Cornea  

2.  Middle layer of the eye ball--- consist of 

1. Iris 

2. Cillary body 

3. Choroid  

 

3. Inner most layer of the eye ball---consist of  

1.  retina  



Outer layer of the eye ball 

   Conjunctiva  
õ Thin transparent mucous membrane  which covers the 

posterior surface of the  eyelid (palpebral conjunctiva) 

and the  anterior surface of the sclera (bulbar  

conjunctiva) 

 

õ composed of two to five layers of  stratified 

columnar epithelial cells 

 

õ contains glands which help in ocular  lubrication 

 



õ Blood Supply 

õ anterior cilliary artery 

õ palpebral arteries 

 

 

õ Nerve Supply 

õ first division of the trigeminal nerve 

 



õ Tenon9s Capsule 
 

õ A fibrous membrane that envelopes the  globe from the limbus to the 

optic nerve 

õ continuous with the EOM9s 

õ Thickens to form check ligaments 

 



Sclera 

 

 
÷ The sclera forms the posterior opaque 5/6 part of 

the  external fibrous tunic of the  eyeball. 

÷ Its whole outer surface is covered by tenon9s capsule  
and also by the bulbar conjunctiva in the anterior 
part 

÷ Its inner surface lies in contact with the choroid with 
a  potential suprachoroidal space in between. 

÷ Sclera is thickest posteriorly(1mm) and 
gradually  becomes thin when traced 
anteriorly. 

 



 



õ Microscopic structure 

Histologically, sclera consist of following three layers 

÷ Epicleral tissue 

÷ Sclera proper 

÷ Lamina fusca 

 



õ Blood supply of the sclera 
 

÷ The episclera receives its blood supply from the  
anterior ciliary arteries, anterior to the insertions of 
the rectus muscles and the  long and short posterior 
ciliary arteries. 

 

õ Nerve supply of the sclera 

õ The sclera is supplied by the branches from the long  
ciliary nerves anteriorly and short ciliary nerves  
behind the equator. 

 



Cornea  

 

õ It act as a clear refractive surface and a protective 

barrier to infection and trauma. 

õ Its anterior surface is elliptical and posterior surface is 

circular 

õ It thinnest centrally and thickest in the periphery  



 



 

ü Epithelium 

ü Bowman membrane 

ü Stroma 

ü Descemet  membrane  (posterior 
limiting  layer of cornea) 

ü Endothelium 

 

Layers of the cornea  



õ The cornea is transparent because of the  specialized 
arrangement of the collagen  fibrils within the stroma, 
which must be kept  in a state of relative dehydration. 

 

õ Function of the cornea are the 

 

õ protection against invasion of  microorganisms into the 
eye, 

 

õ  and the transmission and focusing (refraction) of light 



õ Nutrition and nerve supply of the cornea  

 

õ Cornea is avascular structure 

 

õ Relies upon diffusion from limbs and aqueous 
for nutrion. 

 

õ First division of trigeminal nerve forms 
stromal and sub epithelial plexus responsible 
for corneal sensation. 



Middle layer of the eye ball 

ö Iris 

ö  It is the anterior part of the uveal tract. 

ö Forms diaphragm like structure in front of lens. 

ö Center of iris has an 3-4 mm aperture called 

Pupil. 

ö At periphery it is attached to the anterior 

surface of ciliary  body. 

ö  Divides the space between the cornea and lens 

into anterior  and posterior chamber 

 



 



MACROSCOPIC APPEARANCE 

ñ Anterior surface4 

 
õ Divided into cilary and pupillary zone by 

zigzag line called 

õ collarette. 

 

õ It is the thickest region of the iris which lies 

about 2 mm  from the pupil margin. 

 



ø POSTERIOR SURFACE 

 

 

ø Posterior surface of  the iris is much more  

uniform. 

 

ø Posterior surface of  the iris is darker than  the 

anterior surface and  shows numerous radial  

contraction folds. 

 



MICROSCOPIC STRUCTURE 

õ Microscopically iris consist of four layers 

õ Anterior limiting membrane. 

õ Iris stroma 

õ Anterior epithelium layer 

õ Posterior pigmented epithelium layer 



CILIARY BODY 

ø It is the anterior portion of the uveal tract , 

which is  located b/w the iris and the 

choroid. 

ø middle part of vascular coat of eyeball. 

ø Triangular in shape. 

ø Inner side of triangle is divided into two parts. 

ø The anterior portion - pars plicata 

ø The posterior portion-pars plana 

ø  The outer side of triangle lies against 

the  sclera. 

ø composed of muscles , vessels and epithelium 



õ Microscopically ciliary body consist of five 

layers. 

 

o Supraciliary lamina. 

o Stroma. 

o Layer of pigmented epithelium. 

o Layer of non pigmented epithelium. 

o Internal limiting membrane. 

 





ø Choroid consist of four layers. 

 
ø Suprachoroidal lamina. 

ø Stroma. 

ø Choriocapillaris. 

ø Bruch's membrane. 

 



Blood supply of the uveal tract  

õ The uveal tract is supplied by three sets of artery. 

 

ø Short posterior ciliary artery-Arises as two trunks  from 
the  ophthalmic artery . 

ü  It pierce the sclera around the optic nerve and supply 
the  choroid in a segmental manner. 

ø Long posterior ciliary artery-- two in number nasal and 
temporal 

ü  Pierce the sclera obliquely on medial and lateral side of 
the  optic nerve and supply the ciliary body. 

 



 

ø  Anterior ciliary artery3 Derived from 
muscular branches of  ophthalmic 
artery. 

ü  7 in numbers3 2 each of superior, 
medial, inferior rectus  muscle and 
one from lateral rectus muscle 

ü these artery gives branches to sclera , limbus 

and conjunctiva. 

 



NERVE SUPPLY 

 

õ The iris receives its sensory and autonomic  

nerve supply from the long and short ciliary  

nerves. 

 

õ The choroid is innervated by the long and  short 

ciliary nerves 

 



ANATOMY OF LENS 

õ DEFINITION :  

 Lens is a transparent, biconvex, crystalline  
structure 

 

 

õ Position of Lens in Eye Ball : 

ø Lens lies between post 

 surface of iris &  

 the vitreous 



õ Dimension of Lens 

ø Equatorial diameter of lens in adult is 9-

10mm. 

ø During birth approximately 6.5 mm. 

ø Axial diameter (Thickness) 

ýA birth about 3.5mm 

ýAt extreme of Age 5mm 

 



õ Surfaces of Lens 

õ Two Surfaces 3 (i) Anterior (ii) Posterior 

 

õ The ant. Surface is less convex & is a part of 

sphere having radius of 8 to 14mm 

 

õ The post surface is more convex & is a part of 

sphere  having radius of 4.5 to 7.5 mm. 



õ PARTS OF LENS : 

õ The Lens Capsule 

õ Ant Lens Epithelium and lens fibers 

õ Nucleus and cortex 

õ zonules 

 

 

 



 



Inner most layers of eye ball  

" Retina 

 

" Retina is the innermost tunic of the eyeball 

 

" Thin, delicate, transparent membrane 

 

" Highly developed tissue of the eye 

 

" Appears purplish red 

 



 



" Three distinct regions of retina: 

 
1.optic disc 

2.macula lutea 

3.peripheral retina 

 



õ Optic disc 

" Pale pink in colour; well defined circular area 

" Diameter: 1.5mm 

" All the retina layers terminate here, except the  

nerve fibre which pass through the lamina  

cribrosa 

 



õ Macula lutea 

" The macula lutea is comparatively dark area, 5.5 mm in 

diameter , situated at the posterior  pole of the eyeball , 

temporal to optic disc , also called as yellow spot or area 

centralis.  

" Primary function :- photoptic vision 

 

" Fovea centralis is central depression in  macula; measuring 
1.85 mm in diameter & 0.25  thickness 

" It is most sensitive part of retina 

 



õ Peripheral retina 

1. Near periphery 

2. Mid periphery 

3. Far periphery 

4. Ora serrata 

 



Microscopic structure of the retina 

 

1. Internal limiting membrane  

2. Nerve fiber layer 

3. Ganglion cell layer 

4. Inner plexiform layer 

5. Inner nuclear layer 

6. Outer plexiform layer 

7. Outer nuclear layer 

8. External limiting membrane 

9. Photoreceptor layer (rods and cones) 

10. Retinal pigment epithelium 

 



 



 



õ Blood supply of the retina   

õ The neural retina has a dual blood supply derived 
from branches of the ophthalmic artery, including 
the central retinal artery(which provides the retinal 
circulation) and the posterior ciliary arteries(which 
provides the choroidal circulation). 

 

õ Anatomically, the retinal circulation support the 
inner two-thirds of the retina, whereas the choroidal 

circulation supports the outer third of the retina.   

 



Chamber of the eye 

 

õ Anterior chamber 

õ Posterior chamber 

õ Vitreous chamber 



 

Anterior and Posterior chamber 

 õ Aqueous is a thin, watery fluid located in the anterior and 

posterior chambers of the eye.  

õ The anterior chamber lies between the iris (colored part of the 

eye) and the inner surface of the cornea (the front of the eye). 

õ  The posterior chamber is located behind the iris and in front 

of the lens.  

õ In addition to supporting the shape of this area, aqueous 

supplies nutrients and nourishment to parts of the eye that lack 

blood supply.  

 
 

 



õ It also removes waste. 

 

õ Improper drainage of the aqueous humor can 

cause an increase in intraocular pressure 

(pressure inside the eye).  

 

õ This increase can result in loss of vision or 

contribute to the development of glaucoma 

 



Vitreous chamber 

 

õ  vitreous humour (also known simply as the 
vitreous) is a clear, colourless fluid that fills the 
space between the lens and the retina of  eye. 

 

õ 99% of it consists of water and the rest is a 
mixture of collagen, proteins, salts and sugars. 

 

õ  Despite the water-to-collagen ratio, the 
vitreous has a firm jelly-like consistency. 



õ Function of the vitreous 

õ The vitreous performs a vital role in protecting the 
eye.  

õ Most importantly, it helps it to hold its 8spherical9 
shape.  

õ The vitreous also comes in contact with the retina 
(the light-sensitive tissue at the back of the eye that 
acts like the film of a camera). 

õ  The pressure of the vitreous humour helps to keep 
the retina in place. 



 

 

   Thank You 



VISUAL 

STANDARDS AND 

BLINDNESS 
D R  S A M I N A  

A P  O P H T H A L M O L O G Y  



VISUAL STANDARDS 

" Many occupations and activities require people to have particular levels of vision.  

" For which we require certain visual standards. 

" Visual standards are needed for personal and public safety. 

" What professions require visual standards?  

" Motor vehicle drivers 

"  Train operators  

" People in the maritime industry  

" Metropolitan Ambulance  

" People in the aviation industry  

" Defence Force and Federal Police 

"  Metropolitan Fire and Emergency Services 



" Visual standards are also required for  

" Operators of Cranes and forklifts  

" Laser users 

"  People involved in motor sports 
 

" Visual standards are used by  

" General Practitioners  

" Medical Specialists  

" Optometrists  

" Psychologists 

"  Physiotherapists  

" Occupational therapists 



" So Vision standard is define as  

   

  the minimum expected level of vision that is required for the  

  efficient and safe performance of tasks of an individual at the  

  workplace. 



TESTS FOR VISUAL STANDARD 

" Visual acuity 

 

"  Colour vision  

 

" Visual field  

 

" Binocular function 

 



VISUAL ACUITY  

 

" A measure of how clearly you can see  

 

" Measured with a letter chart at a distance (usually 6m)  

 

" Decreased by refractive error, cataract, etc 

 



COLOUR VISION DEFECTS 

 

 

"  Most commonly red/green 

  

" 8% of males, 0.5% of females 

 

"  Affects  

3 colour discrimination, 

3  colour matching and career choices 

 

 



VISUAL FIELD  

" A measure of how well you can see with your side vision 

 

"  Decreased with eye disease  

" Glaucoma 

" Retinitis Pigmentosa 

  

" Computerised test 

 



BINOCULAR VISION  

 

" Two eyes work together for full depth perception or <stereopsis=. 

 

 

"  Glasses can help eyes focus equally 

 

 



 

 

 

    BLINDNESS 



DEFINITIONS 

" There are 4 levels of visual function, according to the International Classification of Diseases. 

 

" NORMAL VISION  

"  MODERATE  VISUAL IMPAIRMENT   

"  SEVERE  VISUAL IMPAIRMENT  

"  BLINDNESS. 



NORMAL VISION 

" Visual acuity is usually measured with a Snellen chart.  

" The Snellen chart displays letters of progressively smaller size.  

" "Normal" vision is 20/20.  

" This means that the test subject sees the same line of letters at 20 feet that a normal person 

sees at 20 feet 



GENERAL CONCEPT OF LOW VISION 

AND BLINDNESS 

" Low vision  

" Best corrected visual acuity in the better eye less than 6/18 and/or visual field less than 20 

degree from the point of fixation. 

" 'Blindness'  

" defined as the best corrected visual acuity in the better eye less than 3/60, and/or visual field 

less than 10 degree from the point of fixation. 

 

 



WHO CLASSIFICATION/CRITERIA FOR 

BLINDNESS 

SN  Visual acuity  

(Snellen 

notation) 

Classification  Grading  

1 g 6/18 Normal/Near 

Normal 

   NORMAL 

2 Â6/18- 6/60 Moderate VI  

  LOW VISION 
3 Â6/60-3/60 Sever VI 

4 Â3/60-PL Legally Blind    

   BLINDNESS 
5 NPL Blind 



MAGNITUDE OF PROBLEM  

" Estimated 180 million people are visually disabled, nearly 45 million 

 

  blind, 4 out of 5 living in developing countries. 



TYPES OF BLINDNESS 

" Economic Blindness 

" Social Blindness  

" Manifest Blindness  

" Absolute Blindness  

" Curable Blindness  

" Preventable Blindness  

" Avoidable Blindness  

 



" Visual Acuity:- Sharpness of vision, measured as maximum distance a person can see a certain 

object, divided by the maximum distance at which a person with normal sight can see the same 

object. 

 

 

" Economic blindness:- 3 Inability of a person to count fingers from a distance of 6 meters or 20 

feet.  



" Social blindness:-  

" Vision 3/60 or diminution of field of vision to 10 degrees  

"  Manifest blindness:-  

"  Vision 1/60 to just perception of light.  

" Absolute blindness:-  

" No perception of light  

" Curable blindness:-  

"  That stage of blindness where the damage is reversible by prompt management e.g. 

cataract  

" Preventable blindness:-  

"  The loss of vision that could have been completely prevented by institution of effective 

preventive or prophylactic measures.  

 



LEGAL BLINDNESS 

" Is a level of vision loss that has been legally defined to determine eligibility for benefits. 

 

"  The clinical diagnosis refers to a central visual acuity of 20/200 (3/60) or less in the better eye 

with the best possible correction, and/or a visual field of 20 degrees or less. 



GLOBAL CAUSES OF BLINDNESS 

 

" Cataract , 

" Glaucoma  

"  DM  

" Vascular disease 

" Accidents & degeneration of ocular tissue  

" Leading causes of childhood blindness  

" Xerophthalmia,  

" congenital cataract, 

"  congenital glaucoma &  

" optic atrophy. 



EPIDEMIOLOGICAL DETERMENTS  

" Age: ç  
" In children & young:  

" Refractive error,  

" trachoma,  

" conjunctivitis,  

" malnutrition.  

" In adults:  

" cataract,  

" refractive error, 

"  glaucoma,  

" DM   

" Sex: ç  
3 Higher prevalence of trachoma, conjunctivitis and cataract in women leading to higher prevalence of 

blindness in women 

 



" Malnutrition: ç 
3  Infectious diseases of childhood especially measles & diarrhoea  

3  Severe blinding corneal destruction due to vit. A deficiency in first 4 to 6 years of life.  

"   

" Occupation: ç  
3 People working in factories, workshop, industries are prone to eye injuries because of exposure to 

dust, airborne particles, flying objects, gases, fumes, radiation. 

 



" Social class: ç 
3  Surveys indicate that blindness twice more prevalent in poorer classes than in the well to do.  

 

" Social factors: ç  
3 Basic social factors are ignorance, poverty, low standards of personal and community hygiene and 

inadequate health care services.  

 



PREVENTION OF BLINDNESS 

" The components for action in national programmes for the prevention of 

blindness comprise the following   

" Initial assessment  

"  Methods of intervention  

"  primary eye care  

"  secondary care  

"  tertiary care  

" Long term measures  



METHODS OF INTERVENTION 

" Primary care 

" Wide range of eye conditions can be treated or prevented at grass root level by 

locally trained health workers who are first to make contact with the community.  

 

" They are also trained to refer the difficult cases to the nearest PHC or district 

hospital. 

 

" Their activities also involve promotion of personal hygiene, sanitation, good dietary 

habits and safety in general.  



" Secondary care:  

 

" Involves definitive management of common blinding conditions as cataract, 

trichiasis, entropion, ocular trauma, glaucoma. 

  

" It is provided in PHCs and district hospitals where eye depts are established. 

  

" May involve the use of mobile eye clinics 



" Tertiary care  

 

"  Established in the national or regional capitals and are often associated with 

medical colleges and institutes of medicine.  

 

" Provide sophisticated eye care such as retinal detachment surgery, corneal 

grafting which are not available in the secondary centres.  

 

" Other measures of rehabilitation comprise education of blind in the special 

schools & utilisation of their services in the gainful employment 



SPECIFIC PROGRAMMES FOR CONTROL OF 

BLINDNESS  

" Trachoma control  

" School eye health services: Screening and treatment , Health education  

" Vit. A prophylaxis  

" Occupational eye health services 



LONG TERM MEASURES 

" Aimed at improving quality of life and modifying the factors responsible for eye problems.  

" Poor sanitation  

" Lack of adequate safe water supply  

" Poor nutrition  

" Lack of personal hygiene  



VISION 2020 

" The Right to Sight is the global initiative for the elimination of avoidable 

blindness, a joint programme of the World Health Organization (WHO) and 

the International Agency for the Prevention of Blindness (IAPB). 

 

 

" It was launched in 1999 to promote: <A world in which nobody is needlessly 
visually impaired, where those with unavoidable vision loss can achieve their 

full potential.=  



 



PUPILLARY REFLEXES 
DR SAMINA  

AP OHTHALMOLOGY 



Objectives  
 1. what are normal pupillary reflexes  

  

  

 2. what are the abnormal pupillary reflexes  



NORMAL PUPILLARY REFLEXES  

 

ø LIGHT REFLEX  

 

ø NEAR REFLEX  

 

ø OTHER REFLEXES  

 

ç DARKNESS REFLEX  

ç PSYCHOSENSORY REFLEX 

ç LID CLOSURE REFLEX 



LIGHT REFLEX  

øDIRECT  

 

 

øCONSENSUAL 



NEAR REFLEX 

   Near reflex is a Triad of:  

 

øInc. accommodation  

øConvergence of visual axes  

øConstriction of the pupils 



DARKNESS REFLEX  

 Abolition of light reflex 3 relaxation of sphincter pupillae  and 

 Contraction of dilator pupillae 3 dilatation of the pupil -----supplied by  

 sympathetic nervous system 



PSYCHOSENSORY REFLEX 

 

øDilatation of pupil in response to sensory & psychic stimuli  

øFully developed by 6 months of age  

øPathways 3 unknown  

øTwo components 3 

 

ç  Sympathetic discharge to dilator pupillae muscle  

 

ç Inhibition of parasympathetic discharge to sphincter pupillae muscle PSYCHOSENSORY REFLEX 



LID CLOSURE REFLEX 

 

  

 Constriction of pupil associated with blinking 3 

   



Normal visual pathway to the iris muscle 

 Parasympathetic pathway 

öSupply to sphincter muscle of  

     the iris 



 Sympathetic pathway 

  

öSupply to Dilator muscle   

      of the iris  

 



  

  

  

  

  ABNORMALITIES OF PUPILLARY REFLEXES 



Abnormalities of Pupillary Reflexes  
 

 PARASYMPATHETIC  PARESIS 

ç AFFERENT PATHWAY DEFECTS 

ç Total afferent pathway defect  

ç Relative afferent pathway defect  

ç Wernicke9s hemianopic pupil 

ç  EFFERENT PATHWAY DEFECTS  

ç Tonic pupil  

ç Oculomotor nerve palsy 

ç  Pharmacologic mydriasis 

ç  PUPILLARY LIGHT-NEAR DISSOCIATION  

ç Argyll Robertson pupil  

 SYMPATHETIC PARESIS  
ç Horner9s syndrome 



  

 AFFERENT PATHWAY DEFECTS 

 

øTotal afferent pathway defect  

 

øRelative afferent pathway defect  

 

øWernicke9s hemianopic pupil 

 



TOTAL/ABSOLUTE  AFFERENT PATHWAY DEFECT  

 An absolute afferent pupillary defect (amaurotic pupil) is caused by a  

 complete optic nerve lesion and is characterized by the following:  

 " The involved eye is completely blind (i.e. no light perception). 

"  Both pupils are equal in size.  

 " When the affected eye is stimulated by light neither pupil reacts.  

 " When the normal eye is stimulated both pupils react normally.  

 " The near reflex is normal in both eyes 



Relative afferent pupillary defect  

øA relative pupillary defect (Marcus Gunn pupil) is caused by an incomplete  

     optic nerve lesion or severe retinal disease, but never by a dense cataract.  

øThe clinical features are those of an amaurotic pupil but more subtle.  

øThus the pupils respond weakly to stimulation of the diseased eye and briskly to that of the    

  normal eye.  

øThe difference between the pupillary reactions of the two eyes is highlighted by the 8swinging 
 flashlight test9 

ø in which a light source is alternatively switched from one eye to the other and back, thus 
 stimulating each eye in rapid succession. 



 A left relative defect is characterized by the following 

 

Relative pupillary defect 

 (Marcus Gunn pupil)  



 

 

 

EFFERENT PATHWAY DEFECTS 

øTonic pupil  

øOculomotor nerve palsy 

ø Pharmacologic mydriasis 

 



Adie /Tonic pupil 
øAn Adie pupil (tonic pupil, Adie syndrome) is caused by denervation  

     of the postganglionic parasympathetic supply to the sphincter 

  pupillae and the ciliary muscle, 

øCauses  

øviral illness.  

ø  inherited in an AD pattern. 

ø Sites of dysfunction are presumed to be the ciliary ganglion.  

øAffect young women 



øSymptoms. 

ø Patients may notice anisocoria, or may have blurring for near  

 due to impaired accommodation.  

ø Signs  

øLarge, regular pupil  

øThe direct light reflex is absent or sluggish  

ø On slit lamp examination, vermiform movements of the pupillary border are typically seen.  

øConstriction is also absent or sluggish in response to light stimulation of the fellow eye 
(consensual light reflex ) 

øThe pupil responds slowly to near, following which re-dilatation is also slow.   



  

 Pharmacological testing.  

 Instillation of 0.130.125% pilocarpine into both eyes leads  

 to constriction of the abnormal pupil due to denervation 

  hypersensitivity, with the normal pupil unaffected.  



Pharmacological mydriasis  
ø Dilatation of one or both pupils due to instillation of a 

  mydriatic agent can be inadvertent 

  

øThe pupil does not constrict in bright light or on accommodation and there  

 is no response to  any concentration of pilocarpine.  

 

øThere are no other neurological features. 



  

  

  PUPILLARY LIGHT-NEAR DISSOCIATION  

    

  ARGYLL ROBERTSON PUPIL  

  



Argyll Robertson pupils  
ø   caused by neurosyphilis,  

and have been attributed to a dorsal midbrain 

 lesion that interrupts the pupillary light reflex 

 pathway but spares the more ventral pupillary 

 near reflex pathway 3 light3near dissociation 

 intact. 



  

 Light-near dissociation (LND) is a pupillary sign that occurs  

 when the pupillary light reaction is impaired  

 while the near reaction (accommodative response) remains normal. 



øSign ; 

øIn dim light both pupils are small and may be irregular.  

øIn bright light neither pupil constricts,  

øbut on accommodation (near target) both constrict.  

øThe pupils do not dilate well in the dark,  

øbut cocaine induces mydriasis unless marked iris atrophy is present.  



Causes of light3near dissociation  
 

CAUSES 

 " Unilateral  
 

ç " Afferent conduction defect 

ç " Adie pupil  

ç " Herpes zoster ophthalmicus  

ç " Aberrant regeneration of the third cranial nerve  

     CAUSES 

 " Bilateral  
 

ç " Neurosyphilis  

ç " Type 1 diabetes mellitus  
ç " Myotonic dystrophy  
ç " Parinaud (dorsal midbrain) syndrome  
ç " Familial amyloidosis  
ç " Encephalitis  
ç " Chronic alcoholis 

  



  

  

   SYMPATHETIC PARESIS  

 

   HORNER9S SYNDROME 

  



Horner syndrome (oculosympathetic palsy) 

ø Sympathetic supply involves three neurones  

 

øFirst (central) starts  

 

øin the posterior hypothalamus and descends, uncrossed, down the brainstem to terminate in the 
ciliospinal centre of Budge, in the intermediolateral horn of the spinal cord, located between C8 and T2.  

 

ø Second (preganglionic)  

øpasses from the ciliospinal centre to the superior cervical ganglion in the neck. During its long course, it 
is closely related to the apical pleura where it may be damaged by bronchogenic carcinoma (Pancoast 
tumour) or during surgery on the neck.  



øThird (postganglionic)  

 

øascends along the internal carotid artery to enter the cavernous sinus  

     where it joins the ophthalmic division of the trigeminal nerve.  

 

øThe sympathetic fibres reach the ciliary body and the dilator pupillae  

     muscle via the nasociliary nerve and the long ciliary nerves. 

  



Sympathetic supply 



 

Causes of Horner syndrome  

" Central (first-order neuron)  

     " Brainstem disease 3 commonly stroke (e.g. lateral medullary infarction), but also tumor, demyelination  

 " Syringomyelia  

 " Lateral medullary (Wallenberg) syndrome  

 " Cervical spinal cord lesion  

 " Diabetic autonomic neuropathy  

  

 " Preganglionic (second-order neuron)  
" Pancoast tumor  

" Carotid and aortic aneurysm and dissection  

" Thoracic spinal cord lesion  

" Miscellaneous neck lesions (thyroid tumor, enlarged lymph nodes, trauma, postsurgical)  



 " Postganglionic (third-order neuron)  
 

ç  Internal carotid artery dissection  

ç  Nasopharyngeal tumor 

ç  Cavernous sinus mass  

ç  Otitis media  

ç  Cluster headache (migrainous neuralgia) 

  



øPresentation  

øThe majority of cases are unilateral.  

øBilateral  involvement occur in cervical spine injuries and autonomic  

 diabetic neuropathy.  

øMild ptosis (usually 132 mm) as a result of weakness of Müller muscle,  

øMiosis  due to the unopposed action of the sphincter pupillae with resultant anisocoria. 

ø A key examination finding is that anisocoria is accentuated in dim light, since in contrast to a 
normal fellow pupil the Horner pupil will dilate only very slowly; the dark-induced anisocoria 
diminishes with time spent in the dark environment 



 

 

øPupillary constriction to light and near stimuli is normal.  

ø Hypochromic heterochromia (irides of different colour, 

     the Horner being lighter) may be seen if congenital or longstanding .  

ø Slight elevation of the inferior eyelid (inferior ptosis)  

      as a result of weakness of the inferior tarsal muscle. 



øinferior Reduced ipsilateral sweating,  

 

øBecause the psudomotor fibres supplying the skin of the face run  

 along the external carotid artery this occurs only if the  

 lesion is below the superior cervical ganglion;  

 

øpatients may mistakenly interpret the normal side to be sweating excessively.  

 

 

  



Pharmacological tests  
 
øApraclonidine or cocaine test: 

      used to confirm the diagnosis 

 

øHydroxyamphetamine and adrenaline  

 may be used to differentiate a preganglionic (abnormal first- or second-order neurone) from a  

 postganglionic lesion (abnormal third-order neurone) 



Pharmacological tests 
 Apraclonidine or cocaine test 

øApraclonidine 0.5% or 1.0%.  

øOne drop is instilled into both eyes to confirm or refute the presence of 

  Horner syndrome. 

ø The pupils should be checked at 30 minutes and, if negative, rechecked at 45 minutes.  

øApraclonidine penetrates the blood3brain barrier, so should be used only with great caution in 

infants under one year of age. 



øResult:  

øA Horner pupil will dilate but a normal pupil is essentially unaffected.  

øThe ptosis commonly also improves.  

øSensitivity is around 90% and  

øspecificity close to 100%  

øExplanation: Alpha-1 receptors are upregulated in the denervated dilator pupillae. 

  



øCocaine test  

ø4% is instilled into both eyes;  

øResult: 

ø The normal pupil will dilate but the Horner pupil will not;  

øAnisocoria of as little as 0.8 mm in a dimly lit room is significant.  

øExplanation: 

ø Cocaine blocks the re-uptake of noradrenaline secreted at the postganglionic nerve ending, which 

accumulates and causes dilatation of a normal pupil.  

øIn Horner syndrome, there is no noradrenaline being secreted, so cocaine has no effect.   



 Phenylephrine 1%  

øMore readily available than hydroxyamphetamine and adrenaline  

øIt distinguish pre- and postganglionic lesions. 

øPrepared by dilution of commonly available 2.5% or 10% solution.  

ø Result:  

ø In an established (10 days) postganglionic lesion, the Horner pupil will dilate and ptosis may be temporarily 
relieved.  

øA central or preganglionic Horner pupil and a normal pupil will not dilate or will dilate minimally.  

ø Explanation: 

ø  In postganglionic Horner syndrome the dilator pupillae muscle develops denervation hypersensitivity to adrenergic 
neurotransmitters due to its dysfunctional local motor nerve. 



øHydroxyamphetamine 1%.  

øTwo drops are instilled into each eye. 

ø It may be slightly more sensitive than phenylephrine testing. 

ø Result:  

øA normal or preganglionic Horner pupil will dilate  but a postganglionic Horner will not.  

øExplanation:  

øHydroxyamphetamine potentiates the release of noradrenaline from functioning postganglionic nerve endings. 

ø  In a lesion of the third-order neurone (postganglionic) there is no release of noradrenaline from the dysfunctional 
nerve 

øAdrenaline 0.1% has an action similar to that of phenylephrine 



  



Visual pathway and 

visual field defect 
Dr samina 

AP Ophthalmology 



Visual pathway 

õ objectives 

 

õ Describe the different components of visual pathway 

 

õ Lesions/ defects of visual pathway 



 

 

 

 Anatomy of different components of visual   

      pathway 





Optic Nerve  

õ Parts of optic nerve 

  

õ Intraocular (1 mm)   

õ Intraorbital (30 mm)  

õ Intracanalicular (6- 9mm)  

õ  Intracranial (10 mm) 



õ Intraocular part  

 

õ  Passes through sclera , choroid and appears in eye as optic disc  

õ Intraocular portion is of 1.5mm which expands to 3mm just behind eye 

because of myelin sheath   

õ ONH has 4 portions 



õ Intraorbital part  

 

õ  Extends back from eyeball to optic foramina   

õ Covered by dura, arachnoid and pia.   

õ Central retinal artery enters nerve on  

 its inferomedial aspect about 10mm behind eyeball  

õ  Some fibers of superior rectus and medial  

 rectus are adherant to its sheath so painful 

  ocular movements in retrobulbar neuritis. 



õ  Intracanalicular part 

õ 6-9mm length  

õ closely related to ophthalmic artery  

 

õ  Intracranial part  

õ 10mm length  

õ above cavernous sinus and converges with its fellow to form chiasma  

õ covered by pia matter only 



Optic Chiasma  

õ Flattened structure measuring 12mm Horizontally and 8mm Anterio-

posteriorly  

 

õ It lies over diaphragma sella  

 

õ Continues posteriorly as optic tracts and forms anterior wall of third ventricle 

  

õ Nerve fibers arising from nasal halves of the two retinae decussate at the 

chiasma 



Optic Tracts  

õ Bundles of nerve fibers running outwards and backwards from postero-lateral 

aspect of optic chiasma  

 

õ Consist of temporal fibers of retina of same eye and nasal half of opposite eye  

 

õ Each optic tract end in LGB 



Lateral Geniculate Body  

õ Oval structures situated at termination of optic tract  

 

õ Each LGB consist six layers of neurons alternating with white matter 

  

õ Each body is split into 6 laminae 

  

õ Fibers from Ipsilateral Temporal Retina End in Lamina 2,3,5 and contralateral 

  nasal retina end in Lamina 1,4,6.  

 This 6 laminae divide LGB into 2 portions 



Lateral Geniculate Body  





Functions Lateral geniculate body 

 

õ Relay station to relay visual information from optic tract to visual cortex 

 

 

 

 

õ To gate transmission of signals to visual cortex 

 



Optic Radiations  

õ Extend from LGB to visual cortex  

 

õ Fibers of optic radiation spreads out fanwise to form medullary optic lamina  

 

õ Superior fibers of radiation ( which subserve inferior field) proceed directly 

posteriorly through parietal lobe 

 

õ Inferior fibers of radiation ( which subserve Superior field) first sweep 

anteriorly in meyers loop around anterior tip of temporal horn of lateral 

ventricle and then into temporal lobe 



Optic Radiations  



Visual cortex  

õ Located on medial aspect of occipital lobe 

 

  

õ Subdivided into  

 

õ Visuosensory area (striate area 17)  

õ Visuopsychic area (striate area 18 and 19) 



 

 

 

    Arrangement of nerve fibers 



Arrangement of nerve fibers 

õ Retina  

 

õ Fibers from nasal half come directly to  

 optic disc as superior radiating fibre and  

 Inferior radiating fibre.  

 

õ Fibers from temporal half as superior 

 Arcuate fibre and inferior arcuate fibre. 

  

õ Fibers from macular region pass straight  

 in temporal part of optic disc as pmb 



Arrangement of nerve  

fibers  

õ Optic nerve 

  

õ 1. Optic nerve head arrangement  

 of fiber exactly same as retina  

 

õ 2. Proximal region of optic nerve  

 

õ -macular fibers present centraly  

õ -Temporal fibers present temporaly and  

õ nasal fibers present nasally 

 



Arrangement of nerve fibers  

õ Optic Chiasma  

 

 

õ Temporal fibers from retina remains 

  uncrossed and runs backward in  

 lateral part of optic chaisma 



Arrangement of nerve fibers  

õ Optic Chiasma Nasal peripheral fibers-  

õ ¾ of fibers  

õ Cross over to enter medial part of  

 opposite optic tract in following manner  

õ lower nasal fibers in optic tract traverse 

  chiasma low and anteriorly  

õ Upper nasal fibers in optic tract trasverse  

 chiasma high and posteriorly 



Arrangement of nerve fibers  

õ Optic Chiasma Macular fibers-  

 

õ Some fibres crossed and runs backward 

  in opposite optic tract 

 

õ Some fibers uncrossed and runs  

 on same side in optic tract 



Arrangement of nerve fibers  

õ Optic Tract  

õ Macular fibers 3 occupy dorso-lateral aspect of the optic tract  

õ Upper peripheral fibers 3 situated medially in the optic tract 

 

 

õ  LGB  

õ The macula fibres coming in the optic tract occupy the posterior 2/3 of the 

LGB 





Arrangement of nerve fibers  

õ Optic Radiations  

 

õ Upper retinal fibers 3 upper part of optic radiations  

 

õ Lower retinal fibers 3 lower part of optic radiations  

 

õ Macular fibers 3 central part of optic radiations 



 

 

 

 

 Visual field defect 



OPTIC NERVE  

õ Lesion of optic nerve- 

õ characterised by complete blindness on affected side  

õ Absence of light reflex on ipsilateral side and consensual on contralateral side  

õ Near reflex present  

 

õ Cause:  

õ Traumatic optic avulsion, 

õ  Acute optic neuritis,  

õ Optic atrophy. 



Lesion of optic chaisma-  

õ 1.Central chiasmal lesion-  

 

õ Bitemporal hemianopia  

õ Bitemporal hemianopic paralysis of pupillary reflex  

õ Also leads to partial descending optic atrophy  

 

õ Cause: 

õ  Pituitary tumors Craniopharyngioma,  

õ Suprasellar aneurysm. 



OPTIC CHIASMA  

õ 2.Lateral chiasma lesion- 

õ Binasal hemianopia  

õ Binasal hemianopic paralysis of pupillary reflex  

õ Also leads to partial descending optic atrophy  

õ Cause:  

õ Internal carotid aneurysm,  

õ Lesions causing distension of third ventricle 



Lesions of optic tract-  

õ Incongruous homonymous hemianopia  

õ contralateral hemianopia pupillary  

 reaction(wernicke9s reaction)  

õ partial descending optic atrophy 

  

õ Causes-  

õ syphilitic meningitis,  

õ tuberculosis, and  

õ tumors of optic thalamus. 



Lesions of Lateral geniculate body  

 

õ incongruous homonymous hemianopia  

 

õ sparing of light reflex or pupillary reflex  

 

õ  Partial descending optic atrophy 



OPTIC RADIATION  

õ Features varies depending on site of lesion 

  

õ 1.Involvment of total optic radiation- 

 

õ  complete homonymous hemianopia ( more congruous ) 



OPTIC RADIATION  

õ 2. Involvement of part of optic radiation in temporal lobe  

 

õ  Superior quandrantic hemianopia ( pie in the sky) 



OPTIC RADIATION  

õ 3. Involvement of part of optic radiation in parietal lobe  

 

õ  Inferior quandrantic hemianopia (pie on the floor) 



Lesions of visual cortex-  

õ Anterior occipital cortex 3 

õ Homonymous hemianopia(sparing macula)  

õ Cause 3  

õ occlusion of posterior cerebral artery  

 

õ Tip of occipital cortex  

õ Homonymous hemianopia(macula defect) 

õ  Causes 3  

õ head injury,  

õ gunshot injury involving tip of cortex 







Dr samina 

AP, Ophthalmology  



ý Define B scan? 

ý Which types of frequencies are used in 
ophthalmic ultrasound? 

ý What are the indications of B scan? 

 



 

ý B-scan ultrasonography is an important  adjuvant for the 

clinical assessment of  various ocular and orbital diseases. 

 

 

 



 

 

 

õB- SCAN is a two dimensional imaging  system which uses 

high frequency sound  waves ranging from 8-10 MHz. 

 



õ It is an acoustic wave that consists of particles  within the 

medium 

õ Frequencies used in diagnostic ophthalmic  ultrasound are 

in the range of 8-10 MHz 

 

õ These high frequencies produce shorter wave  lengths which 
allow good resolution of minute ocular and orbital structures 

 



 

õ Multiple short pulses are produced with a  brief interval that 
allows the returning echos to be detected, processed and  

displayed. 

 

õ The basis of the echo system is  piezoelectric element which is 

a quartz or  ceramic crystal located near the face of the  probe 

 



 



ý Low frequency: orbital tissue 

 

 

ý Medium frequency : ( 7 3 10 mhz ) 

   Retinal , vitreous , optic nerve 

 

 

ý High frequency : ( 30 3 50 mhz) :  anterior chamber up to 

     5mm 

 



 

 

 

õ DISPLAY MODES: A SCAN/ B SCAN /  BOTH 

 

 

 

 



 

 
The patient is  either  reclining on a  

chair or lying  on a couch. 

The probe can  be placed  directly 

over  the  conjunctiva or lid 



õTransverse : most common 

ý Lateral extent, 6 clock hours 

 

õ Longitudinal : radial ,1 clock hrs. 

  AP  diameter in Retinal tumors and tears 

 

õAxial : lesion in relation to lens and  optic nerve . 

 



ý They are of 2 types  

ö  stationary/static  

ö  moving/dynamic 

 

ý The images may be saved in different  methods 

ö  Polaroid photographs 

ö 35 mm photo 

ö  Ink prints 

ö  Thermal prints 

ö  Videotapes 

 



ý Anterior segment: 

 

1. Opaque ocular media (i.e. corneal opacities)   

ø Pupillary membrane 

ø Dislocation / Subluxation lens  

ø  Cataract / after cataract  Posterior capsular tear   

ø Pupillary size / reaction 

 

2. Clear ocular media 

 

ø Diagnosis of iris and ciliary body tumors 

 



ý Posterior segment: 

 1.      Opaque ocular media 

ø Vitreous haemorrhage   

ø Vitreous exudation 

ø Retinal detachment (type / extent) 

ø Posterior vitreous detachment (extent)  

ø  Intraocular foreign body (size/ site/ 

type) 

 

 2.        Clear ocular media 

ö Tumour (size/ site/ post treatment follow up)   

ö Retinal detachment (solid / exudative) 

ö Optic disc anomalies  

    3.      ocular trauma 



Useful in the following conditions: 

 

ö Abnormal size of eye 

ö Abnormal shape of eye 

ö Congenital abnormalities 

ö Vitreous alterations 

ö Retinal detachments (type/ location) 

ö Ocular and orbital tumours 

ö Trauma 

 



 

 

 

ý ULTRASONOGRAPHIC  CHARACTERISTICS 



Posterior vitreous  

detachment: 
The detached  

posterior vitreous  

is seen as  

membranous  

lesion with  

no/some  

attachments to the  

optic disc 



The detachment  
produces a bright  
continuous, folded  
appearance with  
insertion into the disc  
and ora serrata. 

It is to determine the  
configuration of the  
detachment as shallow,  
flat or bullous 



To detect extent,  

density, location  

and cause 
 
Fresh haemorrhage  

shows dots or lines 
 
Old haemorrhage  

the dots gets  

brighter 



Size of the tumour 
 
Shows irregular  

configuration 
 
Calcification  

shows high  

internal reflectivity 



Collar button or mushroom shape.Large tumours shows  

acoustic hallowing 







THANK YOU 



Optic Coherence  Tomography 
 

Dr samina  

AP Ophthalmology 



" non contact  non 

invasive 

" micron resolution 

" cross-sectional study of retina 

" correlates very well with the  

      retinal histology   

Principle 3  
      Low coherence interferometry 

 



INTERFERENCE 

 

" In physics , interference is a phenomenon in  which two waves 

superimpose to form a  resultant wave of greater or lower 

amplitude 

 



COHERENCE 

" In physics two waves are coherent if they have  a constant 

phase difference and same  frequency and are non coherent if 

there is a  constant changing phase difference 

 



 



Types of oct 

" Time domain 

3 Reference mirror moves 

3 1 pixel at a time 

3 Slow 

3 Motion artifacts present 

3 Less sharp images 

 

" Spectral domain 

3 Reference mirror stationary 

3 2048 pixel at a time 

3 Rapid 

3 No motion artifacts 

3 Sharper and clear images 

 



Anatomy of Retina on OCT 

 



Type of Scan 

øPOSTERIOR SEGMENT SCAN 

÷ MACULAR SCAN 

÷ OPTIC DISC SCAN 

÷ RNFL THICKNESS ANALYSIS SCAN 

 

øANTERIOR SEGMENT SCAN 

 



PRINT OUT 

 



" ADVANTAGES  OF OCT  

" Its noncontact unlike USG, and noninvasive, unlike FFA,ICG. 

" Children easily tolerate it. 

" Very helpful for quantitative information about macular  thickness. 

" Valuable teaching tool for the ophthalmologist as well as  patient. 

 

" DISADVANTAGES 

" Media opacity. 

" Scan quality depends on the skill of OCT operator. 

" Not possible with uncooperative patients. 

" Measurement of Fovea Thickness not accurate if scan not  through the 

center of fovea. 

 



Uses/ indications  

øNeurological 

øOphthalmological 

øOther uses 

 



Opthalmological uses 

øFor purposes of analysis, the OCT image of the retina can be  

subdivided vertically into four regions 

÷Pre-retina 

÷Epi-retina 

÷Intra-retina 

÷Sub-retina 

 



Pre retinal and epiretinal pathology 

øAnomalous structures 

÷ pre-retinal membrane 

÷ epi-retinal membrane 

÷ vitreo-retinal strands 

÷ vitreo-retinal traction 

÷ pre-retinal neovascular membrane 

÷ pre-papillary neovascular membrane 

 



Intra retinal pathology 

÷ Choroidal neovascular membrane 

÷ Diffuse intra-retinal edema 

÷ Cystoid macular edema 

÷ Drusen 

÷ Hard exudates 

÷ Scar tissue 

÷ RPE tear 

 



 

 

" Scan of posterior segment pathology  



1.Macular Hole 

"confirmation of  

diagnosis and  

differentiates it from  

lamellar hole, foveal  

pseudo cyst. 

 
"monitoring the  

course of the disease  

and the response to  

surgical intervention. 



2.Macular Edema 

": intraretinal areas of  

decreased reflectivity  

and retinal thickening. 

"Round, optically clear  

regions within the  

neurosensory retina  

are noted in cystoid  

macular edema. 



3. ARMD 

 
 
 
 

 
n 

 
 
 

ning 

"Morphological  

changes in the no  

exudative ARMD. 

 
"Subretinal fluid,  

intraretinal thicke  

and 

 
"sometimes, choroidal  

neovascularization in  

exudative ARMD. 



4. Central serous retinopathy 

" area of decreased reflectiv ity between two  

hyper reflective areas 



5. Epiretinal membrane: 

highly reflective diaphanous membrane over the surface of retina. 



OCT IN GLAUCOMA 

øDiagnosing and monitoring the glaucomatous change. 

 

ø Evaluating the RNFL for early (pre- perimetric) glaucoma 

detection. 

 

øEvaluation of cystoid macular edema after combined 

cataract and  glaucoma surgery. 

 



ANTERIOR SEGMENT OCT 

øCorneal thickness and keratoconus evaluation 

 

øAnterior chamber angle 

 

ø Assessing the fit of  

 intraocular lens implants 

 

øResults of corneal implants 

 









Limitations 

øQuality of OCT depends on the transparency of the ocular 

media 

 

øOCT is operator dependent 

 

øThe statistical analysis is based on a control population, which 

may not be  accurate depending on the population studied 

 



 

Thank you 



Uses of visual 

field  

Dr samina  

 



Definition 

3 Island of vision in sea of blindness.  

 

3 The peak of the island represents the point of highest acuity, the fovea  

 

3 while the <bottom less pit= represents the blind spot, the optic disc. 



Normal Monocular & 

Binocular Field 

3 Monocular ; 

3 Nasal side -50° to 60° 

3 Superior side - 60° to 70° 

3 Inferior side - 70° to 80° 

3 Temporal side - 100°to110° 

3 Binocular: 

3 Vertical field -110 ° 

3 Horizental field - 200 ° 

 



Visual Field Testing 

3 1.Stimuli: Testing the island of vision at various levels requires targets that vary 

in  

3 (a) Size 

3 (b) Intensity 

3 (c) Colour 

3 2. Field Test Methods: 

3 Kinetic; Mapping the contours of the island at different levels, resulting in one Isopter 

for each level tested. 

3 Static; Vertical contours of the island along a selected meridian. 

 



Clinical testing methods 

3 Central fields - Below 30° 

3 Peripheral fields 3 Above 30° to 360° 

3 Central Fields: 

3 Confrontation method 

3 Amsler9s grid 

3 Bjerrum9s screen 

3 Peripheral Fields: 

3 Listen perimeter 

3 Goldmann perimeter 



Uses of visual field  

3 Uses of visual field in Retina 

 

3 Uses of visual field in Glaucoma 

 

3 Uses of visual field in Neuro 



Visual Field defect  

3 Central Scotoma:  

3 Central serious Retinopathy 

3  Macula Degeneration 

3  Macular Oedema ( any macular disease) 

 

 

3 Centro-cecal scotoma 

3  Toxic Amblyopia 

3  Stargadits 



3  Central Scotoma  

3 & Centro-cecal 



3 Contraction & Tubler field defect 

3  Retinitis pigmentosa 

3 High myopia 

3  CRAO with Sparing of cilioretinal 

  artery 

 



3  Altitudinal defect:  

3  AION Depression: 

 

3 Depression; 

3 Retinal Detachment  

3 Ring Scotoma: 

3  High myopia 

3  Aphakic spectacle correction 

3  Retinitis pigmentosa 

3  Pan retinal photocoagulation 



Visual Field Defects in glaucoma 

 



Neurological Visual Field Defects 

 



Diseases of the Optic nerve 

3 Congenital & 

3  Hereditary 

3 Traumatic 

3 Tumour 

3 Inflammatory 

3 Toxic 

3 Vascular Lesion 



Congenital optic nerve defect 

3 Mylinated nerve fiber defect  

3 Coloboma 

3  Hypoplasia  

3 Drusen 

3 Optic nerve pits 

3 Tilted disc 



3 Mylinated nerve fiber defect 

3 Blind spot enlargement 

3 Paracecal scotoma 

3 Ring scotoma 

3 Central scotoma 

3 Coloboma 

3 Superior nasal depression 

3 Contraction 

3 Superior altitudinal hemianopia 



3 Hypoplasia:  

3  Central Scotoma 

3 Binasal & Bitemporal hemianopia  

3  Bilateral inferior extension of blind spot 

3 Drusen: 

3  Blind spot enlargement 

3  Irregular nerve fiber bundle scotoma 



3  Optic nerve pits: 

 

3  Blind spot enlargement with or without macula involvement. 

3  Central scotoma 

3  Altitudinal hemianopia 

3  Upper temporal field defect 

3 Tilted disc: 

3  Upper temporal defect which may be mistaken for chiasmal compression. 

 



Hereditary Field defect 

 

Optic atrophy ; 

 Contraction 

Tubler Field 

Retinitis Pigmentosa 

 contraction 

Ring scotoma 

 Tubler field 



Traumatic Field defect 

3 Traumatic optic neuropathy: 

3 Superior altitudinal defect 

3  Total Blind 

 



Optic nerve tumour 

3 Glioma:  

3  Blind spot enlargement  

3  Contraction 

3 Tubler field 

3 Meningioma: 

3 Junctional scotoma 

3  Central scotoma 

3  Upper temporal field defect 



Inflammatory Field defect 

3 Papillitis: 

3  Central scotoma 

3  Centro-cecal scotoma 

3  Para central scotoma 

3  Blind spot enlargement 

3 Retro bulbar neuritis: 

3  Sectoral scotoma 

3  Ring scotoma 

3 Neuro retinitis: 

3  Central Scotoma 

3  Centro- cecal scotoma 



Toxic Field defect  

3 Mild Toxic :  

3  Central scotoma 

3  Centro- cecal scotoma (BE) 

3 Severe Toxic : 

3  Peripheral contraction 

3  Total blind 

 



Vascular lesion Field defect 

3 Anterior Ischemic optic neuropathy: 

 

3  Altitudinal hemianopia( mainly involving the inferior half) 

 



Lesion due to pressure  

3 Papilloedema:  

3  Blind spot enlargement 

3  Peripheral contraction 

3  Total loss of visual field 

 



Chiasma Field defect  

3 Infra chiasmatic lesion:  

3  Bitemporal hemianopia 

3 Supra chiasmatic lesion: 

3  Central hemianopic scotoma 

3  Junctional scotoma 

3  One eye is more field defect and other is less field defect (inferior temporal) 

 



3 Posterior side:  

3 Infra Temporal field defect 

3 Bilateral inferior quadrant scotoma ( near fixation point) 

3  Bitemporal hemianopia 



3 Optic Tract Field defect 

 Part I: Homonymus hemianopia  

 PartII: Incongruous hemianopia 

3 LGB Field defect  

3 Congruous Homonymus lower Quadrantropia 

3 Congruous Homonymus upper Quadrantropia 

3 Optic radiation Field defect 

3 Pie in the Sky ( superior homonymus quadrantropia ) 

3 Pie in the floor ( Inferior homonymus quadrantropia ) 

 



Visual Cortex Field defect 

3 Congruous homonymus hemianopia 

3 Congruous quadrantropia 

3  Homonymus hemianopia with macula sparring 

3  Homonymus hemianopia with macula splitting  

3 Altitudinal hemianopia 

3 Tubler field 



 



FUNDUS FLUORESENCIN 

ANGIOGRAPHY 

Dr Samina karim  

Assistant professor ophthalmology, 

HMC 



Principle  

" FLUORESCENCE :- Property of the certain  

molecules to emit light energy of longer wave  

length when stimulated by a shorter  

wavelength. 

" ý  Absorbs light in the blue range peaking at 

 465-490 nm 

" ý Emits light of yellow-green range of visible  

spectrum peaking at 520-530nm. 







sodium ûuorescein 

" Fluorescein(sodium ûuorescein) is an orange water-soluble 
dye that, when injected intravenously, 

 

" Remains largely intravascular (>70% bound to serum 
proteins).  

 

" It is excreted in the urine over 24336 hours. 

 

" FFA involves photographic surveillance of the passage of 
ûuorescein through the retinal and choroidal circulations 
following intravenous injection. 

 



PROCEDURE  

" Patient is informed of the normal procedures, the side effects 

and the adverse reactions. 

 

"  Dilating the pupil 

"  Made to sit comfortable. 

 

"  3-4 red free photographs taken.(control   

  photographs) 

 



" 5ml of 10% or 3ml of 25% fluorescein dye injected through the anticubital 

 vein 

" ý wait for 10 3 12 seconds( normal arm-retina time) 

 

" ý  Photos are taken at 1 second interval for 10 seconds 

 

" ý Then every 2 seconds interval for 30 seconds 

 

" ý  Late photographs are usually taken after 3 ,5 and 10 minutes 

 



TECHNIQUE  

 



Peripheral vein 

venous circulation 

heart  

arterial system 

INTERNAL CAROTID ARTERY 

Ophthalmic artery 

Short posterior ciliary artery  
(choroidal circulation) 

Central retinal Artery  
(retinal circulation) 



PHASES OF NORMAL ANGIOGRAM 

" ý  Prearterial phase (choroidal phase) 

" ý  Arterial phase 

" ý  Arterio -venous phase 

" ý  Venous phase 

" early venous 

" mid venous   

" late venous 

" ý  Late phase 

 



Choroidal phase  

" 10 -12 seconds 

" Initially patchy filling     diffuse filling     dye leaks from 

choriocapillaris 

 

" No dye reaches retinal arteries 

 

" Cilioretinal artery if present fills in this phase 

 



CHORIDAL PHASE  

 



TETERIAL PHASE 

" ARTERIAL PHASE 



" ARTERIO-VENOUS PHASE 



" Venous phase 



Outer blood3retinal barrier 

 

" The major choroidal vessels are impermeable to both bound 

and free ûuorescein. 

 

" However, the walls of the choriocapillaris contain fenestrations 

through which unbound molecules escape into the 

extravascular space, crossing Bruch membrane but on reaching 

the RPE are blocked by intercellular complexes termed tight 

junctions or zonula occludentes 



Inner blood3retinal barrier  

 

" composed principally of the tight junctions between retinal 

capillary endothelial cells, across which neither bound nor free 

ûuorescein can pass; 

 

" the basement membrane and pericytes play only a minor role 

in this regard.  

 

" Disruption of the inner blood3retinal barrier permits leakage of 

both bound and free ûuorescein into the extravascular space 

 



Features of FFA  

 
 

1. Hyperflourescence----an area of abnormally  high 

   fluorescence due to increase density of dye  

   molecule 

2.  Hypoflourescence -----an area of abnormally poor  

    fluorescence 

 

 



Causes of Hyperflouresence 

 

üWindow defect 

 

üPooling of dye 

 

üLeakage of dye  

 

üStaining of dye 



WINDOW DEFECT  

" Caused by atrophy or absence of the RPE 

 

"  e.g 

 

3 AMD 

3 Full thickness macular hole 

3 RPE tears 

3 Drusen  

 



POOLING  

" Accumulation of dye in closed space  

 

 

" e.g.  

  RPE detachment,    

          CSR 

 

 



CENTRAL SEROUS CHORIORETINOPATHY(CSR) 

 



PED  

 



Leakage 
" Leakage of dye is characterized by fairly early hyperûuorescence, 

increasing with time in both area and intensity.  

" It occurs as a result of breakdown of the inner blood3retinal barrier 
due to: 

3 Dysfunction or loss of existing vascular endothelial tight 
junctions as in  

" background diabetic retinopathy (DR), 

" retinal vein occlusion (RVO),  

" cystoid macular oedema and 

"  papilloedema. 

3 Primary absence of vascular endothelial tight junctions as in  

" CNV,  

" proliferative diabetic retinopathy ,  

" tumours and 

"  some vascular anomalies such as Coats disease. 

 



Neovascularization  

 



STAINING  

" It is a late phenomenon consisting of the prolonged retention 

of dye in entities such as  

 

3 drusen 

3 ûbrous tissue 

3 exposed sclera and  

3 the normal optic disc  

 

" it is seen in the later phases of the angiogram, particularly after 

the dye has left the choroidal and retinal circulations. 

 



STAINING  

 



CAUSES OF HYPOFLUORESENCE  

 

" BLOCKAGE 

 

 

" VASCULAR FILLING DEFECT  



BLOCKAGE 

 



VASCULAR FILLING DEFECT  

(BRVO) 

 



USES OF FFA 

"  Evaluation of vascular integrity of retinal &  choroidal vessels 

 

" Disease process affecting macula 

 

" Integrity of the Blood Ocular Barrier. 

- outer blood retinal barrier breaks in :-  CSR 

- inner blood retinal barrier breaks in:-   NVD ,NVE 

 



" Determining the extent of damage 

 

" Formulating the treatment strategy for retinal  & choroidal 

disease. 

 

" Monitoring the result of treatment. 

 



MILD MODERATE SEVERE 

Staining of skin,  

sclera and mucous  

membrane 

Nausea ,vomiting laryngeal edema 

bronchospasm 

Stained secretion 

Tear, saliva 

Vasovagal 

response 

Circulatory shock,  

MI, cardiac arrest 

Orange-yellow urine urticaria Generalized 

convulsion 

Skin flushing,  

tingling lips, pruritus 

fainting Skin necrosis 

periphlebitis 







Contraindications of FFA  

ABSOLUTE 

1) known allergy 

2) H/O adverse reaction in past 

 

RELATIVE  

ø Asthma 

ø Hay fever 

ø Renal failure 

ø Hepatic failure 

ø Pregnancy ( especially 1st trimester 



Contraindications of FFA 

ø Absolute 

   known allergy 

   H/O adverse reaction in past 

ø Relative contraindications  

"  Asthma 

" Hay fever 

" Renal failure 

" Hepatic failure 

" Pregnancy ( especially 1st trimester) 
 



Optics & Eye 
Dr samina karim 

AP Ophthalmology 

KGMC, HMC 



objectives 
" Discuss visual functions(visual acuity, color vision, contrast 

sensitivity, light brightness). 

 

 

" Discuss refraction, aphakia, pseudophakia and anisometropia.  



Optics of the eye 
 

" Light rays enter the eye through the clear cornea, pupil and lens. 

 

" These light rays are focused directly onto the retina, the light-
sensitive tissue lining the back of the eye. 

 



" The retina converts light rays into impulses, sent through the optic 
nerve to the brain, where they are recognized as images. 

 

 

" 70% of the eye's focusing power comes from the cornea and 30% from 
the lens. 

 



Visual acuity 
" Visual acuity (VA) is a measure of the ability of the eye to 

distinguish shapes and the details of objects at a given 
distance.  

" It is important to assess VA in a consistent way in order to detect 
any changes in vision.  

" One eye is tested at a time. 



Test for Visual acuity 
" Snellen visual acuity  

ö Distance visual acuity (VA) is directly related to the minimum angle of 
separation (subtended at the nodal point of the eye) between two objects 
that allow them to be perceived as distinct.  

 

ö In practice, it is most commonly carried out using a Snellen chart, which 
utilizes black letters or symbols (optotypes) of a range of sizes set on a 
white chart with the subject reading the chart from a standard distance.  

 

ö Distance VA is usually first measured using a patient9s refractive 
correction, generally their own glasses or contact lenses.  





" For completeness, an unaided acuity may also be recorded.  

 

" The eye reported as having worse vision should be tested first, with 
the other eye occluded.  

 

" It is important to push the patient to read every letter possible on 
the optotypes being tested. 



" Normal monocular VA  

ö equal to 6/6 (metric notation; 20/20 in non-metric 8English9 notation) on 
Snellen testing.  

ö Normal corrected VA in young adults is often superior to 6/6.  

" Best-corrected VA (BCVA)  

ö denotes the level achieved with optimal refractive correction.  



" Pinhole VA:  

ö a pinhole (PH) aperture compensates for the effect of refractive errors, and 
consists of an opaque Occluder perforated by one or more holes of about 1 
mm diameter.  

ö However, PH acuity in patients with macular disease and posterior lens 
opacities may be worse than with spectacle correction.  

ö If the VA is less than 6/6 Snellen equivalent, testing is repeated using a 
pinhole aperture.  

" Binocular VA  

ö usually superior to the better monocular VA of each eye, at least where 
both eyes have roughly equal vision. 



Very poor visual acuity  
 
" Counts (or counting) fingers (CF)  

 

" Hand movements (HM  

 

" Perception of light (PL) 



Log MAR acuity  
" Log MAR charts address many of the deficiencies of the 

Snellen chart and are the standard means of VA 
measurement in research and increasingly in clinical 
practice.  

 

 

" Log MAR is an acronym for the base-10 logarithm of the 
minimum angle of resolution, and refers to the ability to 
resolve the elements of an opto type.  



LogMAR charts  
" The Bailey3Lovie chart.  

üUsed at 6 m testing distance.  

üEach line of the chart comprises five letters and the spacing between each letter and each 
row is related to the width and the height of the letters. A 6/6 letter is 52 in height by 42 in 
width. The distance between two adjacent letters on the same row is equal to the width of 
a letter from the same row, and the distance between two adjacent rows is the same as 
the height of a letter from the lower of the two rows.  

ü  Snellen VA values and logMAR VA are listed to the right and left of the rows 
respectively.  

 

" Other charts are available that are calibrated for 4 m. The Early Treatment 
Diabetic Retinopathy Study (ETDRS) charts utilize balanced rows comprising 
Sloan optotypes,. 

 

" Computer charts are available that present the various forms of test chart on 
display screens, including other means of assessment such as contrast sensitivity 





Comparison of Snellen and logMAR 
visual acuity testing 

 Snellen 

" Shorter test time 

" More letters on the lower lines 
introduces an unbalanced 8crowding9 
effect 

" Fewer larger letters reduces 
accuracy at lower levels of VA 

" Variable readability between 
individual letters 

" Lines not balanced with each other 
for consistency of readability 

 

 Log MAR 

" Longer test time 

" Equal numbers of letters on 
different lines controls for 
8crowding9 effect 

" Equal numbers of letters on low and 
higher acuity lines increases 
accuracy at lower VA 

" Similar readability between letters 

 

" Lines balanced for consistency of 
readability 



" 6 m testing distance: longer testing 
lane (or a mirror) required 

 

" Letter and row spacing not 
systematic 

 

" Lower accuracy and consistency so 
relatively unsuitable for research 

 

" Straightforward scoring system  

 

" Easy to use 

" 4 m testing distance on many 
charts: smaller testing lane (or no 
mirror) required 

 

" Letter and row spacing set to 
optimize contour interaction 

" Higher accuracy and consistency so 
appropriate for research 

 

" More complex scoring  

 

" Less user-friendly 



color vision 

" Colour vision is the ability of the eye to discriminate between colours 
excited by lights of different wavelengths. 

 

" Colour vision is a function of cone .  

 

" Better appreciated in photopic condition 



THEORIES OF COLOUR VISION  

" TRICHROMATIC THEORY:  

 

" Also called as young - helmholtz theory Thomas Young Helmholtz 

 

" It postulates the existence of three kinds of cones 

 

" Each cone containing a different photopigment and maximally 
sensitive to one of three primary colours i.e. Red, Green and Blue.  



 

" Human eye can see any colour due to a combination of red, green and 
blue monochromatic light in different proportions. 

 

" Humans are considered trichromats 3  

 

ö Blue, Red, and Green Cone Photoreceptors  

ö Rod photoreceptors 3 are important for vision in dim light 

 



" Colour vision depends on three populations of retinal cones, each 
with a specific peak sensitivity;  

ö blue (tritan) at 4143424 nm,  

ö green (deuteran) at 5223539 nm  

ö red (protan) at 54935 

 

 

" Trichromats possess all three types of cones (although not 
necessarily functioning perfectly), while absence of one or two types 
of cones renders an individual a dichromat or monochromat, 
respectively.  

 

 

 



Colour vision tests 

" The Ishihara test 

 

" The Hardy3Rand3Rittler test  

 

" The City University test 

 

" The Farnsworth3Munsell 100-hue test 





contrast sensitivity 
" Contrast sensitivity is a measure of the ability of the visual 

system to distinguish an object against its background.  

 

" A target must be sufficiently large to be seen, but must also be 
of high enough contrast with its background; a light grey letter 
will be less well seen against a white background than a black 
letter.  

 

" Contrast sensitivity represents a different aspect of visual 
function to that tested by the spatial resolution tests such as 
visual acuity, which  use high-contrast optotypes. 



" Many conditions reduce both contrast sensitivity and visual acuity, 
(e.g. amblyopia, optic neuropathy, some cataracts, and higher-order 
aberrations),  

" but under some circumstances visual function measured by contrast 
sensitivity can be reduced whilst VA is preserved.  

 

" Hence, if patients with good VA complain of visual symptoms 
(typically evident in low illumination), contrast sensitivity testing 
may be a useful way of objectively demonstrating a functional deficit.  

 

" Despite its advantages, it has not been widely adopted in clinical 
practice 



Test for contrast sensitivity 
" The Pelli3Robson contrast sensitivity letter chart  

ö It is viewed at 1 metre and consists of rows of letters of equal size (spatial 
frequency of 1 cycle per degree) but with decreasing contrast of 0.15 log 
units for groups of three letters.  

ö The patient reads down the rows of letters until the lowest resolvable 
group of three is reached.  

" Sinusoidal (sine wave) gratings  

ö require the test subject to view a sequence of increasingly lower contrast 
gratings 



Pelli3Robson contrast sensitivity letter chart  



light brightness 
" Brightness is an attribute of visual perception in which a 

source appears to be radiating or reflecting light. 



Refraction 
" A refraction is an eye exam that measures a person's 

prescription for eyeglasses or contact lenses.  

 

" Normal vision occurs when light is focused directly on the retina 
rather than in front or behind it. 



Aphakia  
" Absence of crystalline lens.  

 

" Lens is absent from the pupillary line and does not take part in 
refraction. 

 



CAUSES 

 

" Congenital absence of lens.  

" Surgical aphakia.  

" Aphakia due to absorption of lens matter.  

" Traumatic extrusion of lens.  

" Posterior dislocation of lens. 



Sign and symptoms of aphakia 
" Blurred vision. 

" Problems seeing things that are close and far away. 

" Problems seeing the brightness of colours. Colours may seem to be 
faded. ... 

" An iris that jiggles. This is called iridodonesis. 

" Problems adjusting to differences in how far away or close 
something. 

 



Treatment of aphakia  
" infants with unilateral aphakia are treated with contact lenses for 

the first few years of life, after which an IOL can be implanted as a 
secondary procedure.  

 

" Aphakic glasses are also an option for replacing focusing power, but 
are very thick, causing distortion. 



Pseudophakia  
" Pseudophakia is a Latin word for false lens.  

 

" This term use after placing an artificial lens into the eye. Also known 
as intraocular IOL, lens implants, or <fake eye lenses,=  

 

" This procedure can significantly improve vision after removing 
cataracts and replacing them with a new lens 



" Pseudophakic lenses can be made of  

ö plastic composites,  

ö silicone,  

ö acrylic material.  

" Types of lenses 

ö Monofocal IOLs: 

ö Multifocal IOLs: 

ö Accommodative IOLs 

ö Toric IOLs: 



Anisometropia 
"  Anisometropia means that vision in one eye is worse than the 

vision in the other due to a difference in refractive error. 



 types of anisometropia 
 
" There are six clinical types of anisometropia:  

 

ö Simple;  

 One eye sees normally, while the other is myopic or 
 hypermetropic 

ö Compound;  

 Compound anisometropia: Both eyes are myopic or  hypermetropic 
 (also called ametropic 

ö Mixed;  

 One eye is myopic; the other is hypermetropic. 

ö simple astigmatic 

ö compound astigmatic  

ö mixed astigmatic. 



Symptoms of anisometropia 
" Double vision (dipoplia). 

" Blurred vision. 

" Headaches. 

" Poor depth perception. 

" Dizziness. 

" Eye pain or discomfort. 

 

https://my.clevelandclinic.org/health/diseases/22203-diplopia-doublevision
https://my.clevelandclinic.org/health/diseases/22203-diplopia-doublevision
https://my.clevelandclinic.org/health/diseases/22203-diplopia-doublevision
https://my.clevelandclinic.org/health/diseases/9639-headaches
https://my.clevelandclinic.org/health/symptoms/6422-dizziness
https://my.clevelandclinic.org/health/symptoms/17796-eye-pain


" Anisometropia is treated by correcting eyesight through glasses, 
contact lenses or surgery. 

 

" If a child developed amblyopia (one eye is weaker than the other), 
the treatments may include forcing the brain to use the weaker eye 
by: 

ö Patching the stronger eye. 

ö Using eye drops that blur vision in the stronger eye. 

ö Using filtered glasses that block vision in the stronger eye. 



 



REFRACTIVE ERRORS 
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Objectives: 

ôDefine and enumerate treatment options of  

ôEmmetropia 

ôMyopia 

ôHypermetropia 

ôAstigmatism 

ôPresbyopia 

 



ô Eyelids- shutter 

ôCornea- focusing 

system 

ô Lens- focusing 

system 

ô Iris- diaphragm 

ôChoroid- dark 

chamber 

ô Retina-light 

sensitive film 

 



 



ôEmmetropia 

ôAmetropia 

ôMyopia 

ôHypermetropia 

ôAstigmatism 

ôPresbyopia 

 



Emmetropia 

ôParallel rays of light focus on retina with 

accommodation at rest 



Myopia 

ôA form of refractive error in which parallel rays of 

light entering the eye are focused in front of 

retina with accommodation being at rest. 



 



Hypermetropia 

ôParallel rays of light coming from infinity are 

focused behind the retina with accommodation 

at rest 



 



ASTIGMATISM 

ô A-Stigma = Not a point 

ô A defect of an optical 

system causing light rays 

from a point source to fail 

to meet in a focal point 

resulting in a blurred and 

imperfect image 

 



PRESBYOPIA 

ôThe physiologic 

loss of 

accommodation 

in the eyes with 

advancing age 

 



Treatment 

 



GLASSES 

ôMyopia 

ôConcave = - ( minus) lenses 

 



Hypermetropia 

ôConvex = + (plus) 

 



ASTIGMATISM 

ôCylindrical lenses 



Contact lenses 



why opt for refractive surgery 

Previously: 

 Profession 

 Sport 

 Spec/CL intolerance  

Now: 

 Cosmesis 

 Frustration with use of spec 

 Improved Unaided VA 

 

 



ôKeratorefractive procedures 

ôLens based refractive procedures 

ôCombined procedures 



ôIncisional 

ôRadial keratotomy 

ôAstigmatic keratotomy 

ôLimbal relaxing incisons  

ôLaser ablation 

ôPRK 

ôLASIK 

ôSMILE 

ôCorneal implants 

ôICL 

ôIntrastromal corneal ring segments (INTACS) 

 



Preoperative evaluation 

ôHistory Taking 

ôScreening 

ôExamination and counselling 



Ophthalmic Examination 

ôVA 

ôRefraction 

ôGross External Examination 

ôSLE 

ôFundus Examination 

ôJones9 Basal tear secretion rate 

 



Patient selection 

ôAge: 18 or more 

ôStable refraction: at least 6-12 months 

ôNormal eye exam 

ôNormal screening tests 



Systemic contraindications 

ôDM 

ôPregnancy/Lactation 

ôAutoimmune disorders(RA,SLE,PAN) 

ô Immunodeficiency 

ôAbnormal wound healing(Keloid) 

 



Ophthalmic Contraindications 

ôHZO, HSK 

ôGlaucoma 

ôDry eyes 

ôHigh irregular astigmatism 

ôCorneal ectasia i,e KC, PMD 

ôUveitis, Progressive retinal degenerations 



Radial Keratotomy 

ô Russian surgeon 

svyatoslav 
Nikolay Fyodrov. 

1970 

 



Astigmatic Keratotomy 



complications 

ôUnder/overcorrection 

ô Instability of correction 

ôAstigmatism 

ôPerforation 

ôTraumatic globe rupture 

ôBacterial keratitis 

ôGlare 



ôBlind eye, partially sighted and fully sighted 

clinical trials 

ôLASIK was developed by Ioannis Pallikaris  



Photorefractive Keratectomy (PRK) 

ôEpithelial 
removal 

ôPatient fixate on 
aiming beam 

ôPhotoablation 
of cornea 

ôMMC 

ôBCL 
 

 



Complications 

ôPain 

ôDecentration 

ôCorneal haze 

ôKeratitis 

ôDryness 

 



LASIK (Laser Assisted In Situ Keratomileusis) 

 



LASIK 

ô procedure 



Advantages 

ôNo or minimal pain 

ôEarly recovery 

ôResidual haze is unlikely 

ôHigh degree of correction 

ôLess regression 



Disadvantages 

ôFlap complications 

ôIncomplete 

ôThin flap 

ôButton hole 

ôFree cap 

ô Army personnel 

ô Contact sports 



SMILE(SMall Incision Lenticule Extraction) 

ô Patient raised to 

contact glass  

ô Suction is applied 

 





Intracorneal Ring Segments 

ô Intacs 

ô Keratoconus 

ô Flatten central cornea 

 





LENS BASED SURGERY  



Phakic IOLs 

ô1953 by Dr. Strampelli 

ôHigh refractive error 

ôNot suitable for corneal procedures 



Artisan  

ô Iris claw 

ô AC  IOL 

ô Complications 

ô Inflammation 

ô Glaucoma 

ô Decompensations 

 

 



visian 

ô PC pIOL 

ô b/w iris and lens 

ô Complications 

ô Cataract 

ô Glaucoma 

ô Inflammation 

 

 



Refractive Lens Exchange 

ôClear lens exchange 

ôPresbyopic age 

ôHigh Hypermetrope 



 



Eyelid Abnormalities

ENTROPION

ECTROPION



Presentation lay out

" Anatomy of eyelids

" Factors responsible for maintaining lower eyelid 

position

" Definition

" Classification

" Etiology

" Clinical features 

" Management

" References



























Affects lower lid because upper lid 
 has wider tarsus and is more stable

If longstanding may result  in 

corneal ulceration

Involutional entropion









































ECTROPION



" It is turning outward of the 

eyelid margin

" More common in the lower 

eyelid

" Congenital ectropion is rare

" Involutional ectropion is 

common among other types



"TYPES

" Involutional

" Cicatricial

" Paralytic

" Mechanical 



Clinical Features

" Epiphora

" Photophobia

" Keratinization of the conjunctival epithelium

" Corneal exposure
Corneal dryness, FB sensation corneal ulceration, 

exposure



PATHOGENESIS

" Senile or involutional 

" lid laxity is responsible caused by a horizontal lid laxity

" Lengthening of the MCT and LCT

" Most common type

" There is chronic epiphora and conjunctivitis



Classification of Involutional Ectropion

" Punctal ectropion

" Medial ectropion without horizontal lid laxity 

" Medial ectropion with horizontal lid laxity 

" Medial ectropion with MCT laxity 

" Ectropion of the whole length of the eyelid

" Complete tarsal ectropion



" Cicatricial ectropion
Shortening of the anterior lamella is either postoperatively, 

trauma(burns or injuries)

" Paralytic ectropion
Support of the lower eyelid depends on the tone of the 

orbicularis and loss of this support lead to paralytic 

ectropion-----facial nerve palsy





PARALYTIC ECTROPION

" Caused by facial nerve palsy 

" Lagophthalmos leads to exposure 

keratopathy

" Epiphora is caused by

 Failure of lacrimal pump

 increased tear production resulting  

from exposure 



MECHANICAL ECTROPION

" Mechanical lid eversion by tumor

" Treatment 

 removal of the cause 

 correction of lid laxity



CONGENITAL ECTROPION

" Rare

" Associated with other anomalies&..Euryblepheron, 

Blepherophimosis

 Congenital icthyosis

 Down syndrome

" It is caused by shortage of skin



PATHOGENESIS







SNAP TEST
" Positive when the eyelid fails to return to the globe 

without a blink

" Medial tendon laxity 







Retropunctal cautery









Treatment options for Paralytic Ectropion

" TEMPRORAY 
" Lubricants

" Botulinum toxin injection

" Temporary tarsorraphy in patients with poor bells 

phenomena

" PERMANENT

" Medial canthoplasty

" Medial wedge resection to treat MCT Laxity

" Lateral canthal sling to control residual ectropion



Tarsorrhaphy is a safe and relatively simple procedure in 

which part, or all the upper and lower eyelids are joined 

together to cover the eye partially or completely

Medial canthoplasty



Lateral canthal sling
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BLEPHRITIS

CHALAZION

ABORMALITIES OF EYELASHES



Presentation lay out

÷ Lid anatomy

÷ Definition, etiology, types, clinical features, complications 

and treatment of blepharitis

÷ Infection of eye lid margins

÷ Chalazion

÷ Eye lash abnormalities





BLEPHRITIS



INTRODUCTION





Classification

÷Anterior 

 Staphylococcal

 Seborrhoeic

 Mixed

Posterior
 Meibomian seborrhoea

 Meibominitis

Mixed 



ANTERIOR   BLEPHRITIS









PATHOPHYSIOLOGY







SLIT  LAMP FEATURES



ASSOCIATIONS



Complications

÷ Trichiasis

÷ Poliosis

÷ Madarosis

÷ Tylosis

÷ Epiphora

÷  tear film instability _ dry eyes

÷ Marginal keratitis

÷ Recurrent styes

÷ Conjunctivitis

÷ Chalazion



COMPLICATIONS



Treatment

÷ Lid hygiene

÷ Tear film substitutes

÷ Antibiotic ointment

÷ Weak topical steroids



Lid hygiene

÷ Wash hands, clean fingertips with Sterilid prior to use, rinse.

÷ Pump Sterilid foam onto clean fingertips. 

÷ Close eyes and gently massage foam onto lids and lashes. 

÷ Avoid touching eyes directly.

÷ Leave in place for 60 seconds for maximum effectiveness



Posterior blephritis

÷ Meibomian seborrhoea

÷ Meibomianitis

÷ Obstruction of orifices







Complications of Posterior Blephritis

÷ Chalazion formation

÷ Tear film instability

÷ papillary conjunctivitis

÷ inferior corneal epithelial 

erosions 

÷ marginal keratitis



Treatment

÷ Systemic tetracyclines

÷ Azithromycin or erythromycin

÷ Lid hygiene

÷ Warm compresses

÷ Tear substitutes

÷ Weak steroids



CHALAZION

÷ Chronic, sterile, lipogranulomatous  inflammatory lesion 

caused by blockage of meibomian gland orifices and 

stagnation of sebaceous secretions

÷ Meibomian cyst

÷ Painless ,round nodule

÷ May press on cornea and can cause astigmatism and blurred 

vision









COMPLICATIONS

Conjunctival granuloma



Treatment



Surgery 



Incision and Curettage



INFECTIONS OF LID MARGINS

Internal hordeolum

an acute staphylococcal 
infection of meibomian 
glands

o External hordeolum

o an acute staphylococcal 
infection of lash follicle and 
its gland of zeiss or moll

  





Etiology









DISORDERS OF LASHES

1.  Trichiasis

2.  Metaplastic lashes

3.  Distichiasis

4. Phthiriasis palpebrarum 

6.  Poliosis

5.  Madarosis



Trichiasis

"  Posterior misdirection of normal lashes

"  Most frequently affects lower lid

Complications

"  Inferior punctate epitheliopathy

"  Corneal ulceration and pannus

Signs



Common Causes of Trichiasis





Treatment Options for Trichiasis

Epilation - but recurrences within few weeks

Electrolysis - but frequently repeated treatments 

required

Cryotherapy - for many lashes

Laser ablation - for few scattered 

lashes
Surgery - for localized crop resistant to other 

methods



Metaplastic lashes

Cicatrizing conjunctivitis (ocular pemphigoid, 

Stevens-Johnson, chemical burns)

Aberrant lashes arising from meibomian 

gland orifices

Signs Causes



Distichiasis

"  Second row of lashes arising 
   from meibomian gland orifices

"  Congenital "  Cryotherapy to posterior lamella

"  Division into anterior and posterior 
   lamellae

"  Reapposition of lamellae

TreatmentSigns

"  Occasionally dominantly inherited



Phthiriasis palpebrarum
"  Infestation of lashes by pubic crab louse and its ova (nits)
"  Typically affects children in poor hygenic conditions

Treatment - removal, destruction and delousing

Lice gripping base of lashes Nits and empty shells adhere to base of 
lashes
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 Clinical anatomy of orbit 

Orbit is a pear shaped cavity stalk of 

which is the optic canal 





 Orbit has: 

ø Roof  

ø Lateral Wall  

ø Floor 

ø Medial Wall 



Roof: 

þConsist of two bones 

öLesser wing of sphenoid 

öOrbital plate of frontal bone 

ö  Defect in orbital roof 3 pulsatile proptosis 

öDue to transmission of CSF pulsation to 

orbit. 

 



Lateral wall: 

þConsists of two bones 

öGreater wing of sphenoid 

öZygomatic 

ö  Anterior half of globe vulnerable to 

lateral trauma 3 it protrudes beyond the 

lateral orbital margin. 
 



Floor: 

þConsists of three bones 

öZygomatic  

öMaxillary  

öPalatine  

ö  Posteromedial portion of maxillary bone 

relatively weak 3 involved in a blow out 

fracture. 



Orbital floor 

þForms roof of maxillary sinus 

þMaxillary carcinoma invading orbit, 

displace globe upwards. 



 Medial wall: 

 Consists of four bones 

÷Maxillary 

÷Lacrimal  

÷Ethmoid 

÷Sphenoid  

 

  



 Lamina papyracea forms part of 

medial wall 

 Paper thin, perforated by numerous 

foramina for nerves and blood 

vessels. 

 Orbital cellulitis is therefore 

secondary to ethmoidal sinusitis. 
 



 

Definition 

o Abnormal protrusion of globe 

o Displacement of globe relative to orbital 

rims 

o Proptosis of more than 21mm or  

o More than 2mm asymmetry between the two 

eyes is abnormal 



Specially used to describe the proptosis of eyes 

associated with thyroid eye disease 

 

 

Enophthalmos 
 Defined as retro displacement of eye into orbit 

 



Conditions that mimic proptosis (Pseudo proptosis) 

Ipsilateral large globe 

" Megalophthalmos 

" Buphthalmos 

" High myopia 

  
Ipsilateral lid retraction  

" Contralateral anophthalmos 

 

Dystopia 

 Displacement of globe in coronal plane 



Vascular 

" Carotid cavernous fistula 

" Cavernous sinus thrombosis 

" Arteriovenous malformations such as 

ö Hemangioma 

ö Aneurysm 

ö Varix  



Trauma 

" Retrobulbar hemorrhage 

" Post-traumatic mucocele 

" Encephalocoele (due to orbital roof fracture)  

 

Endocrine 

" Thyroid associated ophthalmopathy 

" Grave9s disease 

 



Infective 

" Orbital cellulitis 

" Mucormycosis 

" Granuloma  

 

Inflammatory 

" Orbital pseudotumor 

" Myositis 

" Granulomatous disease 

" Sarcoidosis  

 



Tumor 

Primary like 

" Schwannoma 

" Lymphoma 

" Optic nerve glioma 

Metastases from distant sites commonly  

" Leukemia 

" Sarcomas  

 

Pseudoproptosis 

" Contr-lateral enophthalmos 

" Contra-lateral globe rupture  

 



 

Congenital 
 Exorbitism 
    Cranio synostosis 
     Skull anomalies 
          Meningocele / encephalocele 
 Dermoid cyst 
 
Traumatic 
 Orbital hematoma 
 Traumatic hemorrhage in existing neoplasm 
 
Inflammatory 
 Orbital cellulitis 
 Abscess 
 Pseudo tumour 
 Mucocele 
 
  



Neoplastic 
 
Ophthalmic / orbital 

þ Hemangioma 
þ Optic nerve glioma 
þ Rhabdomyosarcoma 
þ Orbital retinoblastoma 
þ Teratoma  

 
 
 
 
 
  



 

Non ophthalmic 
þ Granulocystic sarcoma 

þ Metastatic neuroblastoma 

þ Lymphoma lymphosarcoma 

þ Histiocytosis  x 

 

 

 

 

 

  



Congenital 
 
Exorbitism 

e.g  Craniosynostosis  

þ Group of congenital conditions 

þ Abnormally shaped skull 

þ Cause being premature closure of skull sutures. e.g 

Crouzon syndrome and Apert syndrome and 

Pfeiffer syndrome 

 
 
 
  





o Formed by herniation of intracranial contents through a 

congenital defect of the base of the skull  

o Located at the front or back of the head 

o A meningocoele contains only dura  

o Meningo 3 encephalocoele also contains brain tissue. 

 

  



o A choristoma is a mass  of histologically normal tissue 

in an abnormal location. 

o It is derived from displacement of ectoderm to a 

subcutaneous location along embryonic lines of 

closure. 

o Dermoids are lined by keratinized stratified squamous 

epithelium. 

o They are smooth, non-tender 1-2cm in diameter 

 

  





Traumatic  

 
Orbital hematomas 

  

þ Can occur spontaneously 

þ Result of vascular anomalies 

þ Induced by trauma 

þ Following paranasal sinus surgery 

 

Risk 

 Retrobulbar hematoma can compress optic nerve 

 

 

  





Inflamatory 
 
Orbital cellulitis 

  

þ In children usually secondary to ethmoiditis  

þ Child very unwell with high fever 

þ Rapid onset of proptosis usually down and out  

þ Pain, chemosis, lid oedema with restricted ocular motility 

þ In severe cases 3 there may be signs of optic nerve dysfunction 

 
 
 
 
  





Pseudotumor (Idiopathic orbital inflammatory 

syndrome) 
  

þ Presentation between ages of 6 & 14 years  

þ 1/3rd of patients have bilateral involvement 

þ Subacute onset, axial proptosis associated with 

chemosis and lid oedema 

þ Look for Wegener granulomatosis in bilateral cases 

 

 

 

  





Neoplastic 
 
Capillary hemangioma 

  

þ Presents usually at birth or early infancy  
þ Slowly progressive proptosis associated with an 

upper anterior orbital mass 
þ The mass becomes engorged and sligtly increases 

in size when the child cries  
þ The child may have capillary skin hemangiomas on 

the eyelids or else where. 
 

 
  





 

Optic nerve glioma 
  

þ Presentation between age of 2 and 7 years 

þ NF-I present in 50% of unilateral tumors and 100% 

in bilateral tumors 

þ Slowly progressive axial or non axial proptosis  

þ Decrease VA and an APD 

þ Optic disc 3 swollen, atrophic, optico cilairy shunts 

þ Disproportionate loss of VA compared to proptosis 

 

  





 

Rhabdomyosarcoma 
  

þ Presentation at age 7 years 

þ More common in boys than in girls 

þ Rapid onset of progressive painful proptosis with 

chemosis and lid oedema 

þ Location 3 retrobulbar followed by superior and 

inferior. 

 

  



 

Metastatic neuroblastoma 
  

    Presents during 1st 5 years of life 

    Primary tumor 

 usually develops in the abdomen  

     Metastatic tumor 

 Arising from neck or medinastinum may cause 

 Horner syndrome 

    40% of metastasis involve both orbits   

     



 
 

  

Sudden onset of rapidly progressive    

proptosis 

Associations 3 echymosis and superolateral   

         orbital mass 



 
Histiocytosis  x / Langerhans cell histiocytosis 

  

A rare multisystem disorder consisting of three 

related and overlapping conditions 

þ Eosinophilic granuloma 3 lesions confined to bone 

þ Hand 3 Schuller 3 Christian disease  - a triad of 

diabetes inspidus, proptosis and bony skull defects 

þ Letterer 3 Siwe disease 3 aggressive visceral 

involvement. 



 
 

  

þ Orbital involvement in 25% of cases with either 

Eosinophilic granuloma or Hand Schuller Christian 

disease. 

þ Bilateral or unilateral bony lysis and soft tissue 

growth  

þ Typically involves superolateral orbit 

 



 

Proptosis in adults 
  

 

 

 

 

 

 

 



Endocrine  
 
Thyroid eye disease 

  

þ Most common cause of proptosis in adults  

þ Axial proptosis 

öUnilateral  

ö Bilateral  

ö Lid retraction and lid lag 

ö Injection over horizontal recti 



ö Superior limbic kerato conjunctivitis 

öRestricted ocular motility defects 

ö Signs of optic nerve compression  

öChorio retinal folds 

 





Vascular  
 

Carotid 3 cavernous fistula 

  
þ Caused by either head trauma or a spontaneous 

rupture of an intracavernous aneurysm 

þ Unilateral painful pulsatile proptosis associated with a 

bruit 

þ Grossly dilated epibulbar vessels 

þ Ophthalmoplegia  

 

     





 

Cavernous sinus thrombosis 
þ A serious condition 

þ Most commonly secondary to skin or paranasal sinus 

infection such as sinusitis, orbital or preseptal cellulitis 

or otitis. 

þ Similar to a CCF except that the patient is usually more 

ill because of systemic infection. 

þ Patient have severe headache, vomiting, unilateral or 

bilateral proptosis. 

þ Congestion of conjunctival or retinal veins, reduced 

vision, 3rd to 6th CN palsy. 





Cavernous hemangioma 
  

þ Presents during the 4th & 5th decades of life. 

þ Most commongly encountered benign orbital tumor in 

adults. 

þ Unilateral, usually axial, slowly progressive proptosis. 

þ Look for hypermetropia and chorioretinal folds. 

 

 



Inflammatory 
 

Orbital Pseudo-tumor 
  

þ Presents between ages of 20 & 25 years 

þ Acute orbital myositis is a type of pseudotumor 

which primarliy affects one or more of the 

extraocular muscles. 

þ Usually unilateral axial proptosis 

þ In patients with acute orbital myositis, pain and 

diplopia increases on attempted gaze into the field 

of  the affected muscle 

   





Mucoceles 
  

þ Presents with a combination of ptosis, proptosis and 

globe displacement. 

þ The proptosis may fluctuate when the walls of the 

mucocele become inflammed. 

þ Frontal mucocele displaces the globe downward. 

þ Ethmoidal mucocele causes lateral displacement. 

 

 



Infective 
 

Orbital cellulitis 
  

þ There are four types of orbital cellulitis 

" Associated with sinus infection 

" From adjacent structures (e.g dacryocystitis, 

midfacial septum 

" Post-traumatic in injuries which penetrate the orbital 

septum. 

" Post-surgical (e.g retinal detachment, strabismus, 

lacrimal and orbital surgery). 

 



 
  

" Unilateral painful proptosis and severe lid oedema in 

a very unwell patient. 

 

Ophthalmoplegia 

Look for signs of optic nerve compression. 

 



Tumours 
 

Lymphoma 

þ Presentation of lymphoid tumors is usually in old age. 

þ Unilateral or bilateral involvement with periorbital 

puffiness 

þ Anteriorly located lesion have rubbery consistency 

þ Conjunctival extensions may be present. 

 





Lacrimal galnd tumors 
 

Pleomorphic adenoma 

þ Presentation is usually in middle age 

þ Chronic, painless fullness of the eyelid 

þ Displacement of the globe downward and inward. 

þ Diplopia when gaze is directed towards the lesion i.e 

upward and outward. 

 





 

 

Malignant lacrimal gland tumors  

þ Have shorter history than benign tumors 

þ Associated with pain and diplopia  

þ Pleomorphic adenocarcinoma occur in old age 

þ Adenoid cystic carcinoma occur around 40 years.  

 

 



 

 

Optic nerve sheath meningioma 

þ Presents usually in the middle age 

þ Female to male ratio is 3:1 

þ Unilateral, slowly progressive axial proptosis 

þ Early decrease in VA 

þ There may be optic atrophy and opticociliary shunts 

 

 





 

 

Sphenoidal ridge meningioma 

þ Presents in middle age with proptosis and reactive 

hyperostosis 

þ Slowly progressive painless, downward and outward 

proptosis 

þ Fullness of temporal fossa 

þ Optic nerve dysfunction 





 

 

Metastatic tumors 

þ Presentation is usually with a rapid onset of diplopia, 

lid edema and pain 

þ Most metastases from tumors cause proptosis while 

secondaries form scirrhous breast carcinoma give rise 

to enophthalmos. 

 





 

 

Isolated neurofibromatosis 

þ 10% of patients have NF1 

þ Presentation is in the 3rd to 4th decade 

þ Insidious mild painful proptosis 

þ Usually not associated with visual impairement or 

ocular motility dysfunction. 

 



 

 

Other  

a) Paget disease of the skill 

þ May cause slowly progressive unilateral or bilateral 

proptosis. 

þ Ocassionaly patients develop osteosarcoma 
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Symptoms: 

þEyelid and conjunctival swelling 

þRedness, watering, pain 

þOcular prominence, displacement or a 

sunken impression of the eye 

þDouble vision, blurring 

þPulsating sensation or audible bruit. 



a) Soft tissue involvement: 
þEyelid and periocular oedema 
þSkin discoloration, ptosis 
þChemosis, which may involve plica and 

caruncle  
þEpibulbar  injection 
Causes: 

 Thyroid eye disease, orbital inflammatory 
disease and obstruction to venous 
drainage. 

 



b) Proptosis: 
þAbnormal protrusion of an organ 
þCaused by retrobulbar lesions or a shallow 

orbit. 
þThe intra orbital portion of the optic nerve is 

longer than the distance between the back 
of globe and optic canal. 

þAllows for significant forward displacement 
of the globe without excessive stretching of 
the nerve. 



Asymmetrical proptosis: 

 

 Detected by looking down at the patient 

from above and behind. 





The direction of proptosis: 

ü Indicate the likely pathology 

ü e.g space occupying lesions within 

muscle cone such as a cavernous 

haemangioma or optic nerve tumours 

cause axial proptosis. 

ü External lesions give rise to combined 

proptosis and dystopia. 



Dystopia: 

Displacement of globe in coronal plane 

" Usually due to extraconal orbital mass 

such as a lacrimal gland tumour. 

" Horizontal displacement is measured from 

the midline (nose) to centre of pupil. 

" Vertical displacement is read on a vertical 

scale perpendicular to a horizontal rule 

placed over bridge of the nose. 





Severity of proptosis: 

ü Measured by plastic rule resting on the 

lateral orbital margin. 

ü A binocular exophthalmometer e.g 

Hertel is employed for this purpose. 

 





ü  Reading greater than 20 mm indicative       

of proptosis. 

ü  Difference of 2 3 3 mm or more between   

two eyes is suspicious. 



Pseudoproptosis: 

ü  False impression of proptosis 

ü  Due to facial asymmetry 

ü  Enlargement of globe e.g high myopia  

or buphthalmos 

ü  Lid retraction 

ü  Contralateral enophthalmos. 

 



c) Enophthalmos: 
þ Implies recession of the globe within the 

orbit 
þ Causes include congenital/traumatic orbital 

wall abnormalities. 

ö Atrophy of orbital contents 

 e.g radiotherapy 

  Scleroderma 

  Sclerosis(e.g metastatic 
 scirrhous  carcinoma) 



þPsuedoenophthalmos  

öSmall or shrunken eye 

(microphthalmos phthsis bulbi) 

 

þ   Ptosis 

ö Contralated proptosis 

ö Pseudoproptosis  



d) Ophthalmoplegia: 
 
þDefective ocular motility 
þCauses 3 orbital mass 
   Restricted myopathy (e.g TED) 
   Orbital myositis 
   Ocular motor nerve involvement  

  associated with lesions in cavernous 
  sinus, orbital fissures or posterior  
  orbit (e.g CCF, THS) 

    
 





þTests to differentiate a restrictive from              

neurological motility defect: 

 

i)   Forced duction test (FDT): 

þ Under topical anaesthesia, insertion of 

muscle in an involved eye is grasped 

with forceps. 



þGlobe is rotated in the direction of 

reduced  mobility 

þChecked movement of globe 3 indicate 

restrictive problem 

þNo resistance encountered with a 

neurological lesion. 



ii)  Differential IOP test: 
þ Involves less discomfort than FDT. 
þ An objective rather than subjective end 

point. 
þ IOP measured in primary position of gaze 

and then with patient attempting to look in 
direction of limited mobility.  

þ An increase of 6 mm or more denotes 
resistance transmitted to the globe by 
muscle restriction. 



iii) Saccadic eye movements: 

þ In neurological lesions are reduced in 

velocity. 

þ In restrictive defects manifest normal 

saccadic velocity with sudden halting of 

ocular movements.  



e) Dynamic properties: 

 Increasing venous pressure 

 By dependent head position 3 the 

valsalva manoeuvre or jugular 

compression may induce or exacerbate 

proptosis in patients with orbital venous 

anomalies or infants with orbital 

capillary haemangioma. 

 



 Pulsation: 

 
 Caused either by  

öArteriovenous communication or 

öDefect in orbital roof 
  

 



  In arteriovenous communication 

öPulsation associated with a bruit 

depending on size of communication  
 

 In orbital roof defect 

öPulsation transmitted from brain by CSF. 

There is no associated bruit. 



 A bruit: 

 Sign found with a larger carotid 

cavernous fistula. 

 Best heard with bell of stethoscope.  

 Bruit Lessened or abolished by gently 

compressing ipsilateral carotid artery in 

neck. 



f)  Fundus changes: 
 

 Optic disc swelling 

 Initial feature of compressive optic 

neuropathy. 

 

   





 Optic atrophy 

 Preceded by swelling  

 Feature of severe compressive optic 

neuropathy, TED and optic nerve 

tumours. 

  

 





 Opticociliary collaterals 

 Consist of enlarged pre-existing 

peripapillary capillaries. 

 Divert blood from central retinal venous 

circulation to peripapillary choroidal 

circulation when there is obstruction of 

normal drainage channels.  

 



On Ophthalmoscopy: 

  Vessels appear as large tortuous 

 channels 

  Most frequent location temporally. 

 Disappear at disc margin. 

 





Collaterals: 

  Associated with any orbital or optic 

 nerve  tumour. 

  Compresses  intra orbital optic 

 nerve  and  impairs blood flow 

 through  central - retinal  vein. 

 



 Most common tumour associated with 

shunts is an optic nerve sheath 

meningioma. 

 

 Other causes 3 optic nerve glioma  

        CRVO 

         Idiopathic intracranial - 

         hypertension 

         Glaucoma 



 Choroidal folds 

 Are parallel grooves or striae involving 
inner choroid, Bruch membrane, RPE and 
retina. 

 Causes include: 
  Idiopathic 
  Papilloedemia 
  Orbital disease e.g retrobulbar tumours 

 and  thyroid ophthalmopathy. 
  Ocular disease such as choriodal 

 tumours,  inflammation such as 
 posterior scleritis and hypotony. 





1) Computed tomography (CT): 

þ Useful for depicting bony structures and 

location and size of space occupying 

lesions. 

þ Particular value in patients with orbital 

trauma. 

þ It can detect small fractures, foreign 

bodies, blood, herniation of extraocular 

muscle and emphysema 



2) Magnetic resonance imaging (MRI): 

þ Demonstrate orbital apex lesions and 

intracranial extension of orbital 

tumours. 

þ Useful for imaging orbital inflammatory 

disease.  



3)Plain X 3 rays: 

þ  Little useful 

þ  Rarely used for the initial diagnosis of     

traumatic bony injury. 

  



4) Ultrasonography: 

þ Provide useful information 

þ Helpful for posterior segment and 

orbital lesions. 

þ High grade apparatus and operator is 

required. 

 



5) Fine needle biopsy: 

þSometimes performed 

þHelpful in suspected neoplastic disease. 

þComplications include haemorrhage and 

ocular penetration. 



þ Depends on underlying cause 

Medical 
oArtificial tears 

oAntibiotics for oribtal cellulitis 

oMedical treatments for underlying conditions 

such as medications for hyper thyroidism 

o IV medication teprotumumab for thyroid eye 

disease  



Other non surgical treatments 
o Double vision treatments  

o Immuno suppressive drugs 

o Corticosteroids  

 

Surgery (orbitotomy or biopsy) 

     Indicated for 

o Remove a tumor 

o Create more space behind the eye in the eye socket 

o To perfect cornea 

 

 



Prevention 
o Keeping thyroid levels in check 

o Quitting smoking 
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PRESENTATION LAY OUT
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ANATOMY OF THE ORBIT







POSTERIOR RELATION





" EXOPHTHALMOS

     Prominence of the eyeball secondary to thyroid disease

" PROPTOSIS

     Prominence of the eyeball due to all other causes

" DYSTOPIA

     Displacement of the globe in coronal plane

      It may coexist with proptosis or exophthalmos

" EXORBITISM

 Due to decrease in the volume of orbit causing the contents to protrude   
forwards, Should be differentiated from proptosis and exophthalmos 

 





PRESENTING FEATURES

Disfigurement

Gradual vision loss 

Diplopia

Pain

Reddness/chemosis







HISTORY 
(A Thorough Medical /Ophthalmic History)







                                                            

ACUTE SUBACUTE CHRONIC

Hours-Days Weeks Months/years

Traumatic 3orbital 

hematoma

Orbital 

emphysema

Inflammatory-OID Neoplastic 3
benign/malignant

Infective (orbital 

cellulitis)

Thyroid eye disease Inflammatory

Neoplastic

COURSE OF THE DISEASE/ONSET



ACUTE 

(HOURS-WEEKS)

SUBACUTE

(1-4 WEEKS)

CHRONIC 

(g 1MONTH)

Infection Inflammation TAO

Inflammation Parasitic infections ORBITAL VARICES

Parasitic infections Metaplastic 

neoplasia

Cavernous 

Hemangioma

Trauma Schwannoma

Metastatic lesions 

/Haemangioma

Optic nerve Glioma

PROGRESSION OF PROPTOSIS



Hours Days Weeks Months Years

Traumatic Inflammatory Inflammatory Neolpastic Neoplastic

Hemorrhagic Infections Neolpastic Lymphoid Degenerative

Infectious Traumatic Traumatic Vascular Lymphoid

Hemorrhagic lymphoid Inflammatory Vascular

Vascular Vascular Degenerative Inflammatory

TEMPORAL ONSET OF COMMON ORBITAL DISEASES



Intermittent 
proptosis

1.Orbital Varices

2.Periodic orbital 
edema

3.Recurrent orbital 
hemorrhage

Pulsating 
proptosis

1.Carotid cavernous 
fistula

2.Congenital meningocele

3.Meningo encephalocele

4.Traumatic/Operative 
hiatus in orbital roof

5.Sacular aneurysm of 
ophthalmic artery

NATURE OF PROPTOSIS





DIRECT CAROTID CAVERNOUS FISTULA





PULSATILE PROPTOSIS





SEVERE MODERATE DULL BORING 

PAIN

INFECTIONS IOID BONE EROSION DUE TO 

NEOPLASTIC TUMOR
INFLAMMATIONS RUPERED DERMOID CYST

ORBITAL ABCESS TRAUMA

METASTATIC 

LESIONS

MYCOCYSTICERCOSIS

ACUTE ONSET TAO

LYPMHANGIOMA

HIGH FLOW CCF

PAIN



OCULAR EXAMINATION



OCULAR EXAMINATION







" PUPILS-RAPD
" EOM-direct muscle involvement by the disease, 

mechanical limitation,compression of nerves, cavernous 

sinus thrombosis

" FUNDUS exam-Swollen disc, optic atrophy,optociliary 

shunt vessels, choroidal folds 













PROPTOMETRY

























XRAYS





CT SCAN/MRI SCAN IN 

PROPTOSIS



Biopsy for definitive diagnosis

Meningioma Glioma Pilocytic  astrocytoma



CONCLUSION

" Orbital diseases have sight threatening and at times 

life threatening sequelae

" Commonest presentation is proptosis

" Sight threatening signs are corneal exposure, disc 

swelling, pupillary abnormalities

" A proper work up would lead to the definitive 

diagnosis
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ø  Cellulitis 

öPreseptal  

öOrbital 

ø  Mucormycosis 

ø  Idiopathic orbital inflammatory disease 

ø  Myositis 

ø  Dacryoadenitis 

ø  Tolosa 3 Hunt Syndrome 

ø  Wegener9s granulomatosis 



þOrbital cellulitis 3 an ophthalmic and 
medical emergency 

þMay cause loss of vision, even death  
þManagement under the combined care 

of:  

üOphthalmologist 

üENT Specialist 

üPediatrician in children 

üMedical Specialist in adults and 
elderly 



þNot truly an orbital disease 

þMuch common than orbital cellulitis 

þCommoner in children 

þ80% cases under 10 years of age. 



þMain causative organisms 

öStaphylococci 

öStreptococci  

þLess severe disease, at least in adults and   

older children. 

þ In younger children, orbital septum not 

fully developed. 

öHigh risk of progression 

öTreated similarly to orbital cellulitis  

 



Risk factors: 

þ Infection of adjacent structures 

ö Dacryocystitis 

ö Hordeolum  

þSystemic infections 

ö Upper respiratory tract infections 

þTrauma  

þLaceration 

 



Clinical features: 

 

þFever, malaise painful, swollen 

lid/periorbital inflamed lids. 

þNo proptosis, normal eye movements 

þWhite conjunctiva, normal ON function. 





Investigations: 

þNot usually required 

þNeeded when there is: 

öOrbital or sinus involvement 

ö(opacification anterior to orbital 

septum) 





Treatment: 

þDaily review until resolution 

þAdmit young or unwell children 

þTreat with oral antibiotics (e.g. 

flucloxacillin 500mg 4x/d for 1 wk 



   Table - Orbital vs preseptal cellulitis 

 

           Orbital    Preseptal 

Proptosis Present Present 

Ocular motility Painful + restricted Normal  

VA            (in severe cases) Normal 

Colour vision            (in severe cases) Normal  

RAPD Present (in severe cases) Absent (i.e 

normal) 



þ Infective organisms include: 

öStreptococcus pneumoniae 

öStaphylococcus aureus  

öStreptococcus pyogenes 

öHaemophilus influenzae (common in 

children) 



Risk factors: 
þSinuses disease 

öEthmoidal sinusitis 

öMaxillary sinusitis 
þ Infection of adjacent structures 

öPreseptal 

öFacial  

öDacryocystitis 

öDental abscess 



Trauma : Septal perforation 

         Retained FB 

Surgical : Orbital 

          Lacrimal 

          VR Surgery 

Endogenom spread: In immuno compromised 

              patients 



Clinical features: 

þFever, malaise and periocular pain 

þ Informal lids (swollen, red, tender, warm) 

    ± chemosis, proptosis. 

    Painful   restricted   eye              

                   movements, diplopia,   

   lagophthalmos, optic   

   nerve dysfunction (  VA,  colour 

   Vision, RAPD) 





þComplications 

öExposure keratopathy 

ö    IOP, CRAO, CRVO 

ö Inflammation of optic nerve 

 

þSystemic 

öOrbital or paranasal abscess 

öCavernous sinus thrombosis 

öMeningitis, cerebral abscess 





Investigation: 

þTemperature 

þFBC, blood culture (but yield is low) 

þCT (orbit, sinuses, brain) 

  Orbital abscess 

    Diffuse orbital infiltrate, proptosis ±   

 sinus opacity 



Treatment: 

þAdmit for IV antibiotics 

þe.g either cefuroxime 750mg 3 1.50g 

3x/d or ceftriaxone 1 3 2g 2x/d with 

metranidazole 500mg 3x/d if history of 

chronic sinus disease  

þMark extent of skin inflammation to 

monitor status. 



þRegular review orbital and visual 

functions 

þENT to assess for sinus drainage 

þ If any dereioration repeat CT to exclude 

abscess formation. 



þRare, very aggressive life threatening 

fungal infection 

þCaused by Mucor syp or Rhizopus 

þDisease of immunosuppressed  

þSeen in patients who are acidotic such as 

in DKA or renal failure. 



þAlso occur in  

öElderly 

öMalignancy  

öHIV/AIDS 



þ Immumosuppression 

  e.g organ transplant recipients 

 

þRepresents fungal septic necrosis and 

infarction of tissues of nasopharynx and 

orbit. 



Clinical features: 

þBlack crusty material in nasopharynx 

þAcute evolving of eranial neive palsies 

(III, IV, V, VI, IIn) 

þObvious orbital inflammation. 

 





 Investigation: 

 Biopsy: Fungal stains show non septate 

branching hyphae 

 FBC : U + E, Glucose 



Treatment: 

Admit and coordinate care with 

"Microbiologist 

" Infectious disease Specialist 

"ENT Specialist 

"Physician 



þCorrect underlying disease e.g DKA 
þ IV antifungals (as guided by 

microbiology e.g high dose 
amphotericin 

þHyperbaric oxygen therapy 
þAggressive surgical debridement by 

öENT specialist 

öOrbital exenteration (for unresponsive 
disease) 



þChronic inflammatory process of 

unknown aetiology. 

þ Inflammation may be predominantly  

öanterior orbit  

öDiffuse  

þ It may simulate a neoplastic mass. 



Histology: 

þPure inflammatory response  

þNo cellular atypia 

þDiagnosis of exclusion 

þMay represent a number of poorly 

understood entities 

þOccur at any age, usually unilateral. 



Clinical features: 

 Acute pain, redness, lid swelling, 

diplopia, conjunctival injection, 

chemosis, lid oedema, proptosis, 

restrictive myopathy, orbital mass. 

 





Investigations: 

Orbital imaging  

   B 3 Scan       low medium reflectivity 

            acoustic homogeneity 

  MRI         hypo intense-CF muscle on T1 

           hypo intense-CF muscle on T2 

    Biopsy        Required to confirm diagnosis 

 







Treatment: 

  Immumosuppression 

÷Usually systemic corticosteroids 

÷May need cytotoxics e.g 

öCyclophosphamide 

öRadiotherapy  



Differential Diagnosis: 

öOrbital cellulitis  

öTED  

öWegener's granulomatosis 

öRhabdomyosarcoma 

öMetastatic neuroblastoma 

öLeukemic infiltration 



þ Idiopathic inflammatory process 

þRestricted to one or more extra ocular 

muscle  superior or lateral  

þCan occur at any stage 

þUnilateral 

 



Clinical features: 

þAcute pain (on movement in direction of 

involved muscle. 

þ Injection over muscle  

þMild proptosis 

þRepeated episodes 3 EOM fibrosis, squint 





Investigations: 

þOrbital imaging 

öCT Scan 3 show enlargement 

öMRI 3 better soft tissue resolution 

þThe whole of the muscle and tendon 

insertion 3 enlargement and 

inflammation. 





Treatment: 

Immumosuppression: 

övery sensitive to systemic steroids 

öRadiotherapy if recurrent / chronic or 

poor response to steroids. 

 

Biopsy 3 if treatment responsive poor / 

    Persistent symptoms 



þLacrimal gland inflammation 

þ Isolated 

þOccur as part of diffuse idiopathic orbital 

inflammatory disease. 



þPresents with acutely painful swollen 

lacrimal gland 3 tender to palpation 

þHas reduced tear production 

þS 3 shaped deformity to the lid and upper 

lid causing ptosis. 







Differential diagnosis: 

þ Infection 3 e.g Mumps, EBV, CMV 

         Sarcoidosis, Sjogren9s  syndrome 

  

" Isolated dacryoadentis 3 responds to  

   oral NSAIDS (flurbiprofen 100mg3x/d  

    oral steroids. 



þComplete resolution 3 3 months 

þOrbital imaging & biopsy 3 indicated if 

inflammation persists.  



þRare idiopathic condition 

þFocal inflammation of superior orbital 

fissure ± orbital apex ± cavernous sinus 

involvement. 



þPresents with orbital pain cranial nerve 

palsies, proptosis. 

þNeuro 3 imaging required for diagnosis. 

þVery sensitive to steroids. 

 



Differential diagnosis: 

þOther causes of superior orbital fissure  

syndrome. 

öGPA 

öCCF 



þCavernous sinus thrombosis 

þGPA, Pituitary apoplexy 

þSarcoidosis, mucormycosis 

 



þUncommon, severe necrotizing 

granulomatosis vasculitis 

þHave ophthalmic involvement in upto 50% 

of cases 

þOrbital involvement in 22% 

þCommon in males and in middle age. 



Clinical features: 

Ophthalmic 

þOrbital disease 3 Pain, proptosis 

                  Restricted myopathy 

                 Disc swelling,    VA 

öOther ocular disease 3 Episcleritis, scleritis, 

             PUK, uveitis and  

             Vasculits 



Systemic:  

  Preumonitis 

  Glomerulonephritis 

  Sinusitis 

  Nasopharyngeal ulceration 



Investigations: 

þANCA 3 Most cases- cANCA positive 

 

þCT Scan 3 Obliteration of orbital fat planes 

      by a plaque like infiltrative mass. 

      Erosion and destruction of sinus 

     and nasal bones. 



Treatment: 

 Coordinated by Rheumatologist & Physician 

Usually combined corticosteroids, 

cyclophosphamide or retuximab.  



THANKS 






































































































