
Chapter 1
Retinal Implants
Peter Walter

1.1 Introduction . . . . . . . . . . . . . . . . . . . . 1
1.2 Approaches for Retinal Implants . . . 2
1.3 The Subretinal Approach . . . . . . . . . . 3
1.4 The Epiretinal Approach . . . . . . . . . . 4
1.5 Experimental Studies . . . . . . . . . . . . . 5
1.5.1 Biocompatibility 

of Implanted Materials . . . . . . . . . . . 5
1.5.2 Surgical Feasibility . . . . . . . . . . . . . . . 5
1.5.3 Studies on Cortical Activation . . . . . 7
1.6 Clinical Studies . . . . . . . . . . . . . . . . . . 8
1.7 Outlook and Perspectives . . . . . . . . . 9
1.8 Summary . . . . . . . . . . . . . . . . . . . . . . . 9
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Chapter 2
Therapeutic Approaches to Macular Oedema
Antonia M. Joussen, Bernd Kirchhof

2.1 Introduction . . . . . . . . . . . . . . . . . . . . 13
2.2 Macular Oedema as a Result 

of Various Disease Mechanisms . . . . 13
2.2.1 Causes of Macular Oedema . . . . . . . . 13
2.2.2 Molecular and Cellular Alterations 

Leading to Macular Oedema . . . . . . . 15
2.3 Treatment of Macular Oedema . . . . . 18
2.3.1 Laser Treatment . . . . . . . . . . . . . . . . . 18
2.3.2 Medical Treatment . . . . . . . . . . . . . . . 20
2.3.3 Surgical Approaches . . . . . . . . . . . . . 25
2.3.4 Modification of Systemic 

Blood Flow . . . . . . . . . . . . . . . . . . . . . 26
2.4 Discussion: Open Questions 

and Technical Aspects . . . . . . . . . . . . 27

2.5 Summary: Clinical Treatment 
Dependent on the Origin 
of the Macular Oedema . . . . . . . . . . . 28

2.6 Conclusions . . . . . . . . . . . . . . . . . . . . . 29
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

Chapter 3
Is There Room for Improvement 
in Pucker Surgery?
Silvia Bopp

3.1 Introduction . . . . . . . . . . . . . . . . . . . . 37
3.1.1 Definition – Clinical Features –

Nomenclature . . . . . . . . . . . . . . . . . . . 37
3.1.2 Classification . . . . . . . . . . . . . . . . . . . . 38
3.1.3 Clinical Symptoms . . . . . . . . . . . . . . . 39
3.1.4 Natural History . . . . . . . . . . . . . . . . . . 39
3.2 Patholomorphology . . . . . . . . . . . . . . 39
3.2.1 Morphologic Findings . . . . . . . . . . . . 39
3.2.2 Role of the Vitreous . . . . . . . . . . . . . . 40
3.2.3 New Imaging Techniques . . . . . . . . . 40
3.3 Conventional ERM Peeling . . . . . . . . 42
3.3.1 History . . . . . . . . . . . . . . . . . . . . . . . . . 42
3.3.2 Indications for ERM Removal 

and Functional Outcome . . . . . . . . . . 43
3.3.3 Technique for ERM Removal . . . . . . 44
3.3.4 Surgical Variants . . . . . . . . . . . . . . . . . 44
3.4 Advanced ERM Peeling . . . . . . . . . . . 45
3.4.1 The Vitreoretinal Interface in Eyes

with ERM . . . . . . . . . . . . . . . . . . . . . . . 45
3.4.2 ERM Removal with ILM Peeling . . . 45
3.4.3 Identification of Specific 

Tissue Sheets and Meticulous 
Peeling Manoeuvres . . . . . . . . . . . . . . 46

3.4.4 Alternative Surgical Techniques . . . . 48
3.5 Studies on Idiopathic ERM Using 

Advanced Peeling Techniques . . . . . 48

Contents



3.5.1 Surgery for Minimal Variants
of ERM (mERM) by the Autor . . . . . 48

3.5.2 Other Studies . . . . . . . . . . . . . . . . . . . 53
3.6 Visualization Aids 

in Pucker Surgery: Terrific Surgical
Tools or Harmful Agents? . . . . . . . . . 54

3.6.1 Indocyanine Green . . . . . . . . . . . . . . 54
3.6.2 Trypan Blue . . . . . . . . . . . . . . . . . . . . . 57
3.6.3 Double Staining Technique . . . . . . . . 57
3.6.4 Triamcinolone Acetonide . . . . . . . . . 57
3.7 New Indications for ERM 

and ILM Peeling . . . . . . . . . . . . . . . . . 59
3.7.1 ILM Peeling in PVR Surgery . . . . . . . 59
3.7.2 ILM Peeling During Vitrectomy 

for Rhegmatogenous 
Retinal Detachment . . . . . . . . . . . . . . 60

3.8 Surgery for ERM and Cataract . . . . . 61
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

Chapter 4
Is There Sufficient Evidence to Support
Transpupillary Thermotherapy 
for Age-Related Macular Degeneration?
Johann Roider

4.1 Introduction . . . . . . . . . . . . . . . . . . . . 67
4.2 Mechanism of Conventional 

Continuous Wave Photocoagulation 
and Transpupillary Thermotherapy 
in AMD . . . . . . . . . . . . . . . . . . . . . . . . . 67

4.3 Clinical Results of Transpupillary
Thermotherapy . . . . . . . . . . . . . . . . . . 68

4.4 Discussion . . . . . . . . . . . . . . . . . . . . . . 69
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

Chapter 5
Retinal Pigment Epithelium 
and Choroid Translocation in Patients 
with Exudative Age-Related Macular
Degeneration
Jan C. van Meurs

5.1 Introduction . . . . . . . . . . . . . . . . . . . . 73
5.1.1 Epidemiology. . . . . . . . . . . . . . . . . . . . 73
5.1.2 Pathology . . . . . . . . . . . . . . . . . . . . . . . 74
5.2 Treatment Approaches 

to Exudative Age-Related Macular 
Degeneration . . . . . . . . . . . . . . . . . . . . 74

5.2.1 Non-surgical Interventions . . . . . . . . 74
5.2.2 Surgery . . . . . . . . . . . . . . . . . . . . . . . . . 75
5.2.3 Membrane Removal 

with the Reconstitution 
of the Underlying RPE . . . . . . . . . . . . 75

5.3 Translocation of a Full-Thickness 
Patch from the Midperiphery . . . . . . 77

5.3.1 Rationale . . . . . . . . . . . . . . . . . . . . . . . 77
5.3.2 Patients and Methods . . . . . . . . . . . . 78
5.3.3 Results . . . . . . . . . . . . . . . . . . . . . . . . . 81
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

Chapter 6
Giant Retinal Tear
Martin Snead

6.1 Introduction . . . . . . . . . . . . . . . . . . . . 89
6.2 Genetics of Giant Retinal Tear . . . . . 90
6.3 Preoperative Assessment . . . . . . . . . . 92
6.3.1 Vitreous Examination . . . . . . . . . . . . 93
6.3.2 Retinal Examination . . . . . . . . . . . . . 93
6.4 Surgical Preparation . . . . . . . . . . . . . 94
6.4.1 Examination Under Anaesthesia 

(EUA) . . . . . . . . . . . . . . . . . . . . . . . . . . 94
6.4.2 Vitrectomy . . . . . . . . . . . . . . . . . . . . . . 95
6.4.3 Management of the Posterior Flap . . 95
6.4.4 Retinopexy . . . . . . . . . . . . . . . . . . . . . 95
6.5 Postoperative Care . . . . . . . . . . . . . . . 97
6.6 Complications . . . . . . . . . . . . . . . . . . . 97
6.6.1 Haemorrhage . . . . . . . . . . . . . . . . . . . 97
6.6.2 Lens . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
6.6.3 Recurrence . . . . . . . . . . . . . . . . . . . . . 98
6.7 Follow-up and Two-Stage Surgery . . 98
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99

Chapter 7
Retinal Pigment Epithelium Differentiation
and Dedifferentiation
Carl Sheridan, Paul Hiscott,
Ian Grierson

7.1 Introduction . . . . . . . . . . . . . . . . . . . . 101
7.2 Dedifferentiated RPE Cells . . . . . . . . 102
7.3 Detection of Dedifferentiated 

RPE Cells in Tissues: Variations 
in Behaviour-Related Proteins 
Fit Well with Proposed Differences 
in Activities Between RPE 
Phenotypes . . . . . . . . . . . . . . . . . . . . . 104

X Contents



7.4 Experimental Studies 
of RPE Cell Differentiation 
and Dedifferentiation . . . . . . . . . . . . . 109

7.4.1 Differentiation . . . . . . . . . . . . . . . . . . 109
7.4.2 Dedifferentiation . . . . . . . . . . . . . . . . 113
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117

Chapter 8
Risk Factors in Proliferative Vitreoretinopathy
Chee Hing Kon, Paris Tranos,
George William Aylward

8.1 Introduction . . . . . . . . . . . . . . . . . . . . 121
8.2 Clinical Risk . . . . . . . . . . . . . . . . . . . . 121
8.2.1. Preoperative Risc Factors . . . . . . . . . 121
8.2.2 Intraoperative Risk Factors . . . . . . . . 125
8.3 Biological Risk Factors . . . . . . . . . . . 128
8.3.1 Vitreous Protein . . . . . . . . . . . . . . . . . 128
8.3.2 Cytokines . . . . . . . . . . . . . . . . . . . . . . . 128
8.4 Prediction of Risk for PVR . . . . . . . . 131
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132

Chapter 9
Prevention of Proliferative Vitreoretinopathy
David G. Charteris

9.1 Introduction . . . . . . . . . . . . . . . . . . . . 135
9.1.1 Proliferative Vitreoretinopathy . . . . . 135
9.1.2 Incidence/Clinical Relevance . . . . . . 135
9.2 PVR Pathobiology . . . . . . . . . . . . . . . 136
9.2.1 PVR Evolution . . . . . . . . . . . . . . . . . . . 136
9.2.2 Cellular Involvement . . . . . . . . . . . . . 136
9.2.3 Fibrin . . . . . . . . . . . . . . . . . . . . . . . . . . 137
9.2.4 Extracellular Matrix . . . . . . . . . . . . . . 137
9.2.5 Growth Factors . . . . . . . . . . . . . . . . . . 138
9.2.6 Targets of Pharmacological 

Adjuncts . . . . . . . . . . . . . . . . . . . . . . . . 138
9.3 Surgical Considerations . . . . . . . . . . 139
9.3.1 Preoperative Management . . . . . . . . 139
9.3.2 Peroperative Surgical Management . 140
9.3.3 Postoperative Care . . . . . . . . . . . . . . . 141
9.4 Adjunctive Treatment . . . . . . . . . . . . . 142
9.4.1 Initial Clinical Studies . . . . . . . . . . . . 142
9.4.2 Randomised Controlled 

Clinical Trials. . . . . . . . . . . . . . . . . . . . 142
9.4.3 Daunomycin . . . . . . . . . . . . . . . . . . . . 142
9.4.4 5-Fluorouracil/Low-Molecular 

Weight Heparin . . . . . . . . . . . . . . . . . . 142

9.5 Future Directions . . . . . . . . . . . . . . . . 143
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143

Chapter 10
The Tamponade Effect
David Wong, Rachel Williams

10.1 Introduction . . . . . . . . . . . . . . . . . . . . 147
10.2 Interfacial Energies . . . . . . . . . . . . . . 148
10.3 Specific Gravity . . . . . . . . . . . . . . . . . . 149
10.4 Tamponade Efficiency . . . . . . . . . . . . 151
10.5 Viscosity . . . . . . . . . . . . . . . . . . . . . . . . 153
10.6 Nature of Toxicity . . . . . . . . . . . . . . . . 154
10.7 Semifluorinated Alkanes . . . . . . . . . . 155
10.8 Combining Tamponade Agents . . . . 156
10.8.1 Double Filling 

of Tamponade Agents . . . . . . . . . . . . 156
10.8.2 SFA and Silicone Oil Solutions . . . . . 157
10.9 Epilogue . . . . . . . . . . . . . . . . . . . . . . . . 158
10.9.1 Serendipity . . . . . . . . . . . . . . . . . . . . . 159
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159

Chapter 11
Vitreous Surgery in Uveitis 
and Allied Disorders
Tom H. Williamson

11.1 Introduction . . . . . . . . . . . . . . . . . . . . 163
11.2 Inflammation . . . . . . . . . . . . . . . . . . . 163
11.2.1 Non-infectious Uveitis

of the Posterior Segment . . . . . . . . . . 163
11.2.2 Vitreous Opacification . . . . . . . . . . . 164
11.2.3 Retinal Detachment . . . . . . . . . . . . . . 164
11.2.4 Cystoid Macular Oedema . . . . . . . . . 165
11.2.5 Hypotony . . . . . . . . . . . . . . . . . . . . . . . 165
11.2.6 Diagnostic Confirmation . . . . . . . . . 166
11.3 Infiltration . . . . . . . . . . . . . . . . . . . . . . 167
11.3.1 Ocular Lymphoma . . . . . . . . . . . . . . . 167
11.4 Infections . . . . . . . . . . . . . . . . . . . . . . . 168
11.4.1 Cytomegalovirus Retinitis . . . . . . . . 168
11.4.2 Acute Retinal Necrosis . . . . . . . . . . . . 170
11.4.3 Fungal Endophthalmitis . . . . . . . . . . 170
11.4.4 Vitrectomy . . . . . . . . . . . . . . . . . . . . . . 171
11.4.5 Other Infections . . . . . . . . . . . . . . . . . 172
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172

Subject Index . . . . . . . . . . . . . . . . . . . . . . . . . 175

Contents XI



http://www.springer.com/978-3-540-20044-4


