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Anatomy of the eye
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Cornea
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Anterior Chamber
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Anterior Chamber
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Lens

Lens anatomy sivateja



Lens
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Retina



Retina



Fovea
• Most sensitive area of retina for high spatial frequencies

– Va 20/20 or better

• Represents the center of our visual world

– Retinal images off fovea viewed as left, right, above or below



Visual Acuity Rapidly Declines 

Away from Center of Fovea
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Eye Movements

• Allow the fovea of each eye to be directed 

at objects of regard in the visual world

• Binocular vision is made possible by 

efferent motor signals that simultaneously 

and precisely direct both foveas at the 

object of regard (visual target)

– Represents motor component of

“fusion”



ANATOMY IMPORTANT

TO STRABISMUS



Six Extraocular Muscles
• Extraocular muscle fibers are striated, skeletal-type fibers

Surgical Anatomy of 
the Orbit. Zide BM, 
Jelks GW.  Illus 
Luce C. NY: Raven 
Press, 1985



Spiral of Tillaux
Each rectus insertion varies relative to limbus



Six Extraocular Muscles

Surgical Anatomy of the Orbit. Zide BM, Jelks GW. Illus Luce C. NY: Raven Press, 1985

• Origin of four rectus muscles is at Annulus of Zinn
• Two oblique muscles



Nerves to the Orbit – Nasal View

Buckley EG, Freedman S, Shields MB. Atlas of Ophthalmic Surgery, 
Vol III: Strabismus and Glaucoma. St. Louis: Mosby; 1995:11



Orbital Apex



Arterial Supply



ORBITAL

CONNECTIVE TISSUE



Orbital Tissues

• Globe is suspended in 

the orbit

• Cushioned by orbital fat

• Optic nerve has 

considerable slack

• EOM actively contract & 

passively stretch

• Orbital tissues passively 

stretch



Muscle Capsule

• Glistening, smooth surface permits muscle 

and tendon to glide over other tissues



Intermuscular Septum

• Fascial sheet consisting 

of transparent, thin, 

avascular connective 

tissue

• Extends form the border 

of the capsule of one 

EOM to the nearest 

adjacent muscle



IM Septum Separates Orbital Fat

• Posterior to the globe, it separates the orbital fat 

into two zones:

– Extraconal fat

– Intraconal fat



Tenon’s Capsule

• Relatively dense, 

translucent, connective 

tissue

– Minimally vascular

– Elastic

• Extends from limbus to 

optic nerve

• Firm attachments at:

– Limbus

– Penetration site of EOM

– Optic nerve



Disorders of Ocular Motility
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Subjective Visual Acuity

Not Possible to About Age 2-3 yrs



Assessment of Strabismus

• Visual acuity: Age 0-2

– Fix and follow method 

(F&F)

– Central steady and 

maintained method (CSM)

– Teller Acuity (preferential

looking)





Child looks up at stripes

Teller Acuity Card (TAC)



Child looks down at stripes

Teller Acuity Card (TAC)



The Pediatric Eye Examination

• Visual acuity
– Allen pictures: 

Verbal preschoolers 

Age 2-5

Normal: 20/40 to 20/20



The Pediatric Eye Examination

• Visual acuity: Age 2-5

– Tumbling E game

– HOTV

Normal 20/40-20/20



The Pediatric Eye Examination

• Visual acuity

– Snellen:

Age 4+

20/30-20/20

– Crowding bars to 

prevent overestimating 

VA in amblyopia







The Pediatric Eye Examination

• Stereopsis and 

Fusion

– Stereopsis:

• Fusion

• simultaneous  

perception

• good visual acuity OU

• Titmus and Randot



Worth 4 dot test-Test of fusion



The Pediatric Eye Examination

• Assessment of motor function

– Ductions and versions

• Evaluate in the 6 cardinal positions

• Follow H configuration for versions

RSR RIO LIO LSR

RIR RSO LSO LIR

OD OS



The Pediatric Eye Examination

Ductions Versions







Near point of convergence



The Pediatric Eye Examination

• Assessment of 

binocular motor 

function

– Corneal light reflex

tests:

• Hirschberg method:

1mm—7deg or 15 PD

• Modified Krimsky

method

• Bruckner test



The Pediatric Eye Examination

• Assessment of 

binocular motor 

function

– Corneal light reflex

tests:

• Hirschberg method: 

1mm—7deg or 15 PD
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The Pediatric Eye Examination

• Assessment of 

binocular motor 

function

– Corneal light reflex

tests:

• Hirschberg method: 

1mm—7deg or 15 PD

• Modified Krimsky

method

• Brückner test



The Pediatric Eye Examination

• Assessment of binocular

motor function
– Cover tests: 

More accurate 

Require patient

cooperation

• cover–uncover test

• alternate cover test

• simultaneous prism cover

test

• prism alternate cover test



The Pediatric Eye Examination

• Positions of gaze for strabismus 

measurement

• Distance and near fixation

• 9 diagnostic positions

Up & right Upgaze Up & left

Right gaze Primary  

gaze

Left Gaze

Down & 

right

Down Down & Left





Pediatric Eye Examination and the 

Assessment of Strabismus

• Assessment of torsion

– Double maddox rods



The Pediatric Eye Examination

Incommitant Deviation



Pediatric Eye Examination and the 

Assessment of Strabismus

• Examination

– Pupils:

• Use mechanical toys at 

distance

• Swinging light test



Pupil Responses

+ Afferent  

Pupillary 

defect 

(+APD)



The Pediatric Eye Examination

• Examination

– SLE:

• Feasible in 3yr olds and 

older

• Portable slit lamp for 

infants and young 

children



The Pediatric Eye Examination

– Intraocular pressure:

• Palpation

• Perkins tonometer, 

Tonopen

• Applanation



The Pediatric Eye Examination

• Examination

– Refraction

• Cycloplegic refraction 

essential in children

• cannot rely on a dry 

refraction

• Cycloplegic agents: 

Cyclopentolate 0.5%, 1% 

Atropine 0.5%, 1%

• Phenylephrine 2.5% to

inhance dilation

• Tropicamide not adequate 

for cycloplegia



The Pediatric Eye Examination

• Examination

– Refraction

• Loose lenses in trial 

frame for the young

• Phoropter for the older

kids

• Occlude fellow eye 

during retinoscopy



Examination

– Dilated fundus examination

• 28D and 20D lenses

• Lid speculum may be necessary for infants

– Fundus Torsion



The Pediatric Eye Examination

In Summary:

-History

-Examination:
• External

• Visual acuity

• Binocular motor and sensory function

• Pupils

• Slit lamp examination

• Intraocular pressure

• Refraction

• Dilated fundus examination

• Fundus torsion



Ophthalmic History Taking

















Past medical history includes

• Ischemic heart disease

• Diabetes

• Hypertension

• Thyroid problems



Past surgical history

1- Previous squint surgery

2- Glaucoma and cataract surgery

3- Past ocular trauma.

4- Lacrimal surgery

5- laser and injcetions





1- Any medications- dose and duration.
2- Blood transfusion
3- Immunization history





1- History of refractive errors
2- History of ocular allergy
3- History of keratoconus
4- History of Glaucoma
5- History of ocular tumors e.g.-Retinoblastoma





1- Smoking
2- Drinking alcohol 
3- Living standard
4- Socioeconomic status



Recommendation:
The American Academy of Ophthalmology recommends to the FDA and the pharmaceutical industry that a uniform color-coding 

system for the caps and labels of all topical ocular medications be established. No other topical medications should carry the same 

color.

The recommended color codes are:









When to refer child to eye 
doctor



Orbital cellulitis





Squint
Dissociated vertical deviation



Brown Syndrome



Exotropia



Esotropia



Congenital Glaucoma



Leucokoria: retinoblastoma



Congenital cataract



Congenital nasolacrimal duct obstruction



Drugs and EYE















Testing visual system

Part one



1 Visual acuity

2 Visual field

3 Contrast sensitivity

4 Colour vision

5 Stereopsis



Visual acuity



Near visual acuity- Jaeger notation (J)

• Adult:

Rosenbaum pocket vision  

Solan chart

• Children

Allen reduced picture cards  

HOTV

Lea figures





Preferential looking- preverbal





Kay pictures- 2 year



Matching test-3 year



Rosenbaum pocket vision



H O T V



2- Visual field

Part 2



Field of vision  
70 degree superior
90 degree inferior

110-120 degree horizontal









3-Contrast sensitivity



Pelli-Robson MARS chart



4-Colour vision



Ishihara HRR





5- Stereopsis



Fly test TNO



Computerized test



Gradual loss of vision

• 1- Refractive errors

• 2- Cataract

• 3- Glaucoma

• 4- Age-related macular degeneration AMD

• 5- Diabetic retinopathy.



Sudden loss of vision

• 1- Optic neuritis

• 2- Ischemic optic neuropathy

• 3- Central retina artery occlusion

• 4- Central retinal vein occlusion

• 5- acute post-operative endophthalmitis



5- Stereopsis

Part - III



Stereopsis is measured in second of arc.

1֯= 60 minutes of arc
1 minutes= 60 seconds

the lower the value the better the 
acuity.



1- TNO test
2- Frisby test
3- Lang test
4- Titmus test



Random dot test (eg TNO test , Frisby test)provide the most definitive evidence of high 
grade binocular single vision



TNO test viewed with red-green 
spectacles.

 Provides a true positive measurement.

 Range from 480-15 seconds of arc tested 
at 40 cm.
 
 Most children able to do this at age of 4 
years.





Titmus test

Need polarid spectacles.
Performed at distance of 40 cm.
Fly testing gross stereopsis 3000 second of arc

Circles: 9 squares with four circles per each.
Range 800-40 second of arc.

Animales similar to circles
Range 400-100 second of arc.







Frisby test

Square contains hidden circle.
Does not require special glasses.
Range 600-15 second of arc





Lang test

Do not require special glasses
Used to assess children and babies.
Range 200-1200 seconds of arc at 40 cm.





Computerized test



Frisby-Davis distance sterotest



A large cube with open front through which 
four small objects are visible.
Test is usually performed at 6 meters.
Patient has to decide which of 4 objects within 
the box is closest to them 





Nystagmus

Pediatric ophthalmology



1- Congenital
2- Acquired



• Jerk nystagmus:
Slow face in one direction and fast face in other direction.

• Pendular nystagmus:

the two faces are in equal speed.



Congenital infantile nystagmus

• 2-3 months

• Null point

• Compensatory head position

• Usually horizontal 

• Dampen with convergence



Video



Work-up



• History: age, head nodding, medication?

• Family history



Treatment

• Refraction

• Treat amblyopia

• Small face turn: prism

• Large face turn: surgery



Acquired nystagmus



CAUSES

• Visual loss: ( dense cataract, trauma, cone dystrophy)

• Toxic : metabolic (alcohol), thiamine deficiency.

• CNS: thalamic hemorrhage, stroke, trauma.



Work-up



• History:

• Family history

• Albinism

• Motility exam, slit-lamp exam

• Visual field exam

• Drug intoxication

• CT/ MRI



PERODIC ALTERNATING NYSTAGMUS

• Baclofen 15 mg every 3 days not exceeding 80 mg/day

• Not recommended in children.



PEROIDIC ALTERNATING NYSTAGMUS



The bilateral blind child

Pediatric ophthalmology



Differential diagnosis

• Sever ocular disease/malformation

• Retinopathy of prematurity

• Dense bilateral cataract 

• Aniridia

• Optic nerve hypoplasia

• Congenital optic atrophy







Work-up

• History: premature

• Ability to fix on object

• Nystagmus

• Dilated retina and optic nerve examination

• Cyclorefraction

• ERG

• CT scan/ MRI of brain

• VEP





Delayed Visual Maturation (DVM)
• Normal response to sound and touch.

• Normal neurologic examination

• ERG: normal

• Vision is usually develop between 4-12 months.

• More common in albinism.



Slit lamp biomicroscope



It is an instrument that permits 
magnified examination of eye 
using various kinds of 
illumination.



Examination of the anterior segment



Examination of the posterior segment with 
auxiliary lenses



Gonioscopy examination



Tonometry (measurement of IOP)



Digital photography



Linear measurement of a lesion 



Contact lens fitting



Hand –held slit lamp for pediatric 
examination
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