
Contents

SECTION 1: PEDIATRIC OPHTHALMOLOGY

 1. Pediatric Eye Examination ......................................... 3
Yogesh Shukla
 • The Process of Examination 3
 • Visual Acuity Assessment: Infants 5
 • Fixation 5
 • Pupillary Responses 6
 • The Red Reflex 6
 • Photo Screening 6
 • Refraction 7

 2. Vision Assessment in Infants and Children ............ 10
Rohit Saxena, Vaishali Rakheja
 • Visual Development 10

 3. Management of Refractive Errors in Children ....... 16
Yogesh Shukla
 • Natural History of Refractive Errors 16
 • Clinical Implications of Emmetropization 17
 • Hyperopia 17
 • Myopia 19
 • Astigmatism 24
 • Anisometropia 25
 • Antimetropia 25
 • Will Early Prescription of Spectacles Improve Visual 

Function or Functional Vision? 25

 4. Accommodative Anomalies in Children ................. 28
Yogesh Shukla
 • Basics of Accommodation 28
 • Amplitude of Accommodation 29
 • Different Facets of Accommodation 29
 • Practical Dysfunctions 30
 • Accommodative Therapy 32

 5. Amblyopia ................................................................. 34
Edward Kuwera, Courtney L Kraus, Oded Lagstein, 
Adrianna Jensen
 • Brief History 34
 • Optical Treatment 35
 • Occlusion Therapy 36
 • Optical Penalization 36
 • Pharmacological Penalization 36
 • Nonmedical Patching Alternatives 36
 • Systemic Medical Alternatives and Adjuncts 37
 • Dichoptic Training 37
 • Dig Rush 37
 • Surgical Intervention 38
 • Surgical Alternatives: Refractive Surgery 38
 • LASIK 38

 • Advanced Surface Ablation Techniques: Photorefractive 
Keratectomy and Laser-assisted Subepithelial 
Keratectomy 38

 • Phakic Intraocular Lenses 39
 • Clear Lens Exchange and Lens Extraction without 

Implantation 39
 • Treatment Failure 39

 6. Conjunctival Inflammatory and Allergic  
Disorders in Children ............................................... 41
Ahmad Kheirkhah, Vadrevu K Raju
 • Infectious Conjunctivitis 41
 • Allergic Conjunctivitis 45
 • Neonatal Conjunctivitis 48
 • Ligneous Conjunctivitis 50
 • Giant Papillary Conjunctivitis 50
 • Blepharokeratoconjunctivitis 50

 7. Disorders of Pediatric Cornea and Management ... 53
Namrata Sharma, Rasik Vajpayee, Rinky Agarwal, 
Mohamad Ibrahime Asif, Priyadarshini KM
 • Embryology 53
 • Classification of Pediatric Corneal Opacities 54
 • Congenital Pediatric Corneal Disorder 54
 • Acquired Pediatric Corneal Disorders 61
 • Challenges in Examination and Management of 

Pediatric Corneal Disorders 73

 8. Pediatric Uveitis ........................................................ 78
Vishali Gupta, Nitin Kumar Menia, Aniruddha Agarwal
 • Noninfectious Uveitis 78
 • Infectious Uveitis 82
 • Challenges Specific to Pediatric Uveitis 85
 • Complications in Pediatric Uveitis 85
 • Overview of Treatment in Pediatric Uveitis 85

 9. Pediatric Cataract ..................................................... 87
Abhay R Vasavada, Vaishali Vasavada
 • Lens Embryology 87
 • Anatomical Classification of Pediatric Cataracts 88
 • Etiological Classification of Congenital Cataract 92
 • Special Situations 92
 • Management of Pediatric Cataracts 94
 • Management of Special Situations 101
 • Visual Rehabilitation and Amblyopia Management 101

 10. Congenital Glaucoma............................................. 104
Samiksha Fouzdar Jain, Mehmet C Mocan
 • Overview 104
 • Terminology and Classification 104
 • Genetics of Primary Congenital Glaucoma 104



Contentsxvi

 • Pathophysiology 105
 • Clinical Manifestations 106
 • Differential Diagnosis 108
 • Natural History 108
 • Treatment 108
 • Prognosis and Follow-up 112

 11. Lid and Adnexal Anomalies in Children ............... 114
Michael O’Rourke, Thomas Hardy
 • Anatomy and Development 114
 • Eyelid 115
 • Periocular Dermatology 121
 • Lacrimal Drainage System Disorders 122
 • Lacrimal Imaging 123
 • Orbit 125
 • Structural Lesions and Choristomas 126
 • Dermolipoma 126
 • Disorders of the Eye as a Whole 126
 • Noninfectious Orbital Inflammation 127
 • Orbital and Periocular Infections 128
 • Trauma 129

 12. Neuro-ophthalmological Disorders in Children .. 132
Sangeeta Khanna, Joseph Conway, Swati Phuljhele
 • Congenital Optic Disk Anomalies 132
 • Excavated Disks 133
 • Pediatric Optic Neuritis 134
 • Papilledema 136
 • Hereditary Optic Neuropathies 137
 • Ocular Motor Nerve Palsies 139
 • Juvenile or Infantile Myasthenia Gravis 142
 • Cerebral Visual Impairment 142

 13. Pediatric Ocular Congenital Vasculopathies ........ 144
Marina Roizenblatt, Emmanuel Y Chang, Kim Jiramongkolchai
 • Persistent Fetal Vasculature 144
 • Incontinentia Pigmenti 145
 • Norrie Disease 146
 • Coats Disease 147
 • Familial Exudative Vitreoretinopathy 148

 14. Retinopathy of Prematurity .................................. 151
Rajvardhan Azad, Sony Sinha, Prateek Nishant
 • Epidemiology 151
 • Historical Perspective 151
 • Pathogenesis 152
 • Pathology 153
 • Risk Factors and Prevention of Retinopathy 

of Prematurity 155
 • Screening for Retinopathy of Prematurity 156
 • Examination Procedure 157
 • Widefield Digital Fundus Camera Screening 158
 • Differential Diagnosis 158
 • Summary of Trials in Retinopathy of Prematurity 158
 • Management 160

 15. Ocular and Orbital Neoplastic Lesions in 
Children ................................................................... 167
Santosh G Honavar, Ankita Aishwarya, Raksha Rao
 • Eyelid Tumors 167
 • Ocular Surface Tumors 173

 • Intraocular Tumors 177
 • Orbital Tumors 183

 16. Pediatric Community Ophthalmology ................. 193
Vadrevu K Raju, Satya S Yalla, Srinivasa R Nambula, Leela V Raju
 • Childhood Blindness 193
 • Refractive Errors and Functional Low Vision 195
 • Corneal Blindness 196
 • Vitamin A Deficiency and Measles 196
 • Ophthalmia Neonatorum 197
 • Traditional Ayurvedic System of Medicine 198
 • Trauma 198
 • Congenital and Developmental Cataract 198
 • Childhood Glaucoma 199
 • Retinopathy of Prematurity 199

 17. Pediatric Low Vision Care ....................................... 202
Sarika Gopalakrishnan, TS Surendran
 • Low Vision Assessment 203
 • Optical Low Vision Devices 208
 • Nonoptical Management 214
 • Technology in Low Vision Management 214
 • Managing Field Loss 216
 • Appendix I: Letter to School Management 219
 • Appendix II: Letter for Disability Certificate 219
 • Appendix III: Rehabilitation Center 220
 • Appendix IV: Sources of Low Vision and Assistive 

Devices 220
 • Appendix V: Useful Web Links Related to Low Vision 220

 18. Genetics and Pediatric Ocular Disorders .............. 222
Srinivas Reddy, Vadrevu K Raju
 • Basics of Genetics 222
 • Epigenetics 224
 • Inheritance Patterns 224
 • Genetics of Select Ocular Disorders 226
 • Genetics of Congenital Cataract 229
 • Genetics of Glaucoma 230
 • Congenital Glaucoma 230
 • Retinitis Pigmentosa 231
 • X-Linked Retinoschisis 233
 • Stargardt Disease 234
 • Best Vitelliform Dystrophy 235
 • Achromatopsia 236
 • Oculocutaneous Albinism 236
 • Leber Congenital Amaurosis 237
 • Choroideremia 238
 • Gyrate Atrophy 238
 • Molecular Genetics 239
 • Leber Hereditary Optic Neuropathy 239
 • Genetic Testing 240
 • Gene Therapy 240

SECTION 2: STRABISMUS

 19. Evaluation of Sensory Status and Adaptations 
in Strabismus .......................................................... 245
Rohit Saxena, Karthikeyan Mahalingam
 • Sensory Assessment in Strabismus 245
 • Sensory Adaptations in Strabismus 250



Contents xvii

 20. Ocular Motility and Evaluation of 
Strabismus .............................................................. 255
Miho Sato
 • Understanding Ocular Motility 255
 • Motor Evaluation of Strabismus 256
 • Duction/Version 260
 • Restriction of Eye Movements 263
 • Forced Duction Test 263
 • Active Force Generation Test 263
 • Subjective Tests 264
 • Measurement of Cyclodeviations 266
 • The ‘‘New Cyclo Test’’ 268

 21. Childhood Esotropia .............................................. 269
Nils Mungan
 • Pseudoesotropia 269
 • Accommodative Esotropia 269
 • Infantile Esotropia 276
 • Other Forms of Comitant Childhood Esotropia 280
 • Duane Syndrome 281

 22. Exotropia ................................................................. 284
Srijana Adhikari
 • Etiology 284
 • Classification 284
 • Primary Intermittent Exotropia 284
 • Infantile Exotropia 292
 • Sensory Exotropia 293
 • Consecutive Exotropia 294
 • Manifest Constant Exotropia 294
 • Accommodative Exotropia 294

 23. Complex Forms of Strabismus ............................... 296
Edward Kuwera, Mireille Jabroun
 • Brief History 296
 • Lancaster Red–Green Testing 297
 • Congenital Cranial Dysinnervation Disorders 297
 • Double Elevator Palsy (Monocular Elevation 

Deficiency) 300
 • Brown Syndrome 302
 • Thyroid Eye Disease 303
 • Anesthetic Myotoxicity 304
 • Heavy Eye Syndrome 307
 • Strabismus from Orbital Floor Fracture 310
 • Reoperations/Adherence Syndrome/Slipped Muscle 313

 24. Alphabet Patterns and Primary Oblique 
Muscle Dysfunctions .............................................. 318
Fatma Yülek
 • Brief History 318
 • Classification and Clinical Features 318
 • Etiopathogenesis 318
 • Diagnosis and Evaluation 322
 • Treatment 323
 • Oblique Muscle Dysfunction 324

 • Overelevation in Adduction (Inferior Oblique 
Overaction) 324

 • Primary Superior Oblique Overaction 325

 25. Paralytic Strabismus .............................................. 328
Birsen Gökyiğit, Rebika Dhiman
 • Stages of Paralytic Strabismus 328
 • Oculomotor or 3rd Cranial Nerve Palsy 332
 • Trochlear or 4th Cranial Nerve Palsy 338
 • Abducent Nerve or Cranial 6th Palsy 342
 • Möbius Syndrome 345
 • Double Elevator Palsy 346
 • Double Depressor Palsy 347
 • Supranuclear Eye Movement Disorders 347

 26. Techniques in Strabismus Surgery ........................ 351
Shivanand J Sheth, Syed Faraaz Hussain
 • Anatomy 351
 • Approach and Conjunctival Incisions 352
 • Exposure and Isolation 354
 • General Suturing Guidelines 355
 • Rectus Muscle Weakening Procedures 356
 • Rectus Muscle Strengthening Procedures 358
 • Oblique Muscle Surgeries 360
 • Adjustable Techniques 364
 • Advances and Special Procedures 365
 • Loop Myopexy 366
 • Nishida’s Partial Tendon Transposition Procedure 366
 • Y Split and Medial Transposition of Lateral Rectus 366
 • Cross Vertical Rectus Transposition Full Width or Partial for 

Duane’s Retraction Syndrome: Abduction Deficit 366
 • Tethering or Periosteal (Mechanical) Fixation of the 

Globe 367
 • Transplantation 367
 • Amniotic Membrane Transplantation 367

 27. Complications of Strabismus Surgery .................. 368
Shivanand J Sheth, Syed Faraaz Hussain
 • Anesthesia Related 369
 • Intraoperative (Surgery Related) 370
 • Postoperative 371
 • Postoperative Care 373

 28. Nonsurgical Management of Strabismus ............. 375
Rohit Saxena, Monika Yadav
 • Optical Treatment 375
 • Pharmacological Treatment 376
 • Orthoptic Exercises 377
 • Management of Amblyopia 378
 • Role of Prisms 379

 29. Nystagmus in Children ........................................... 382
Dhikshitha Balaji, Jordan Murray, Fatema Ghasia
 • Types of Nystagmus 383
 • Nystagmus Blockage Syndrome 390

Index  ..................................................................................................... 395




