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  Pref ace    

 Diabetic retinopathy is one of the biggest challenges for a vitreoretinal surgeon. 
The challenge is twofold: on the one hand, in terms of the complicated surgery and 
on the other hand in terms of the sheer volume of patients. Today there are 350 
 million people with diabetes and in 2035 there will be 600 million. The fastest 
growth is not in industrialized countries but in developing countries and especially 
in India and China. 

 The lack of medical care in these countries and the immense volume of patients 
lead to very advanced cases of diabetic retinopathy with tractional retinal 
 detachment, which often ends in blindness. A well-timed medical treatment can 
prevent the progression of the diffi cult disease. In this book we demonstrate, 
 step-by-step, how to treat a diabetic eye and especially how to operate on a 
 tractional retinal detachment. 

 Vitreoretinal surgery is developing rapidly. Small-gauge vitrectomy is 
 transforming vitreoretinal surgery into a much safer and less traumatic surgical 
 procedure. We are convinced that small-gauge vitrectomy will become the gold 
standard for vitrectomy worldwide; including diabetic retinopathy. It will be as safe 
and reliable as phacoemulsifi cation is today. 

 Three factors are essential for high standard vitreoretinal surgery:

    1.    Correct assessment   
   2.    Surgical skill   
   3.    Optimal equipment and technique     

 Correct assessment is acquired with time and experience; surgical skills are 
part talent and part rigorous training. Optimal equipment and technique are 
almost the most important factors. Every pathology can be operated on with sev-
eral techniques. A detachment can be operated with buckling surgery or with 
vitrectomy, a dislocated IOL can be repositioned with scleral fi xation, intrascleral 
fi xation, iris fi xation and so on. And this is especially true for the diabetic eye. 
Learn as many techniques as possible; it will improve surgical outcome 
immensely. The successful treatment of diabetic retinopathy requires the most 
modern medications, the best technical equipment and state-of-the-art surgical 
technique. 
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 Diabetic retinopathy is surgically very demanding because the surgeon operates 
on an infl amed and vascular active tissue. The two essentials for success are:

    1.    Stepwise surgery   
   2.    Bimanual vitrectomy     

 In this book we demonstrate 23G, 25G and 27G vitrectomies. Learn as many 
techniques as possible; it will improve surgical outcome immensely. We describe 
the surgery step by-step, just like a recipe in a cookbook with the ingredients fi rst 
and then the step-by-step preparation. If these “recipes” are followed, these 
 pathologies will be mastered. All steps are visualized with pictures and short 
videos. 

 We wish every reader, may he or she be a beginner or an advanced surgeon, to 
enjoy reading this book and watching the surgical videos. Included are two DVDs 
with a large amount of surgical videos with commentary. They begin with easy 
techniques, continue with advanced pathologies and end with 13 case reports. Our 
endeavour is to inspire more people to master the management of the diabetic eye.  

  Uppsala, Sweden     Ulrich     Spandau   
    Zoran     Tomic     

Preface 



vii

  Acknowledgements  

 I would like to thank my wife Katrin and my children Maximilian and Moritz for 
their patience and moral support during my work on this book. 

 Uppsala, Sweden   Ulrich Spandau  



 



ix

  Acknowle dgements   

 I would like to thank my daughters, Gaja and Mina, for all the happiness and joy 
they gave me since they were born. Their love inspired me to work on this book as 
well. 

 Many thanks to Milivoj Bogunović from "Miloš" Eye Cinic, Belgrade, for his 
contribution in editing movies and taking photographs for this book. 

 Uppsala, Sweden   Zoran Tomic 
   



 



xi

 Contents

Part I Essentials for Surgery of the Diabetic Eye

 1 Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3
1.1 Worldwide Facts About Diabetes  . . . . . . . . . . . . . . . . . . . . . . . . .  4
1.2 Regional Facts About Diabetes . . . . . . . . . . . . . . . . . . . . . . . . . . .  4
1.3 The History of Diabetic Vitrectomy  . . . . . . . . . . . . . . . . . . . . . . .  10
Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10

 2 Anatomical Pathology  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13
2.1 Anatomical Pathology of a Proliferative Diabetic 

Retinopathy (PDR)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14
2.1.1 Retinal Proliferations . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14
2.1.2 Posterior Hyaloid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16

2.2 Anatomical Pathology of a Mild PDR . . . . . . . . . . . . . . . . . . . . . .  20
2.3 Anatomical Pathology of a Severe PDR . . . . . . . . . . . . . . . . . . . .  24
2.4 Anatomical Pathology of Advanced PDR 

with Tractional Retinal Detachment (TRD)  . . . . . . . . . . . . . . . . .  28
2.5 Important Aspects of Anatomical Pathology for Surgery . . . . . . .  32
Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34

 3 Surgical Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35
3.1 Anti-VEGF Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36
3.2 Phaco + Anti-VEGF Treatment  . . . . . . . . . . . . . . . . . . . . . . . . . . .  38
3.3 Laser Treatment: Laser Indirect Ophthalmoscopy 

(LIO) and Endolaser  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40
3.4 Cryopexy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42
3.5 Monomanual Vitrectomy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42
3.6 Bimanual Vitrectomy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44
Conclusion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44

 4 Timing of Surgery/Surgical Planning  . . . . . . . . . . . . . . . . . . . . . . . . .  47
4.1 Mild PDR (Surgically Easy PDR) . . . . . . . . . . . . . . . . . . . . . . . . .  54
4.2 Severe PDR (Surgically Diffi cult PDR)  . . . . . . . . . . . . . . . . . . . .  54

4.2.1 Remarks to Cataract Surgery . . . . . . . . . . . . . . . . . . . . . . .  54
4.2.2 Remarks on Vitrectomy . . . . . . . . . . . . . . . . . . . . . . . . . . .  55



xii

4.3 Advanced PDR with Tractional Retinal Detachment 
(Surgically Very Diffi cult PDR)  . . . . . . . . . . . . . . . . . . . . . . . . . .  55

4.4 Advanced PDR with Vitreous Hemorrhage . . . . . . . . . . . . . . . . . .  56
4.5 Neovascular Glaucoma  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58

 5 Indications and Aims of Vitrectomy in a Diabetic Eye. . . . . . . . . . . .  61
5.1 Indications for Surgery/Vitrectomy of a Diabetic Eye  . . . . . . . . .  61
5.2 Aims of Surgery in a Diabetic Eye  . . . . . . . . . . . . . . . . . . . . . . . .  62

 6 Anesthesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63

 7 Equipment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65
7.1 Devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66

7.1.1 Vitrectomy Machine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66
7.1.2 Light Source . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66
7.1.3 Binocular Indirect Ophthalmomicroscope 

(BIOM) Systems  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66
7.2 Instruments for Diabetic Vitrectomy . . . . . . . . . . . . . . . . . . . . . . .  68
7.3 Illumination for Bimanual Surgery . . . . . . . . . . . . . . . . . . . . . . . .  74
7.4 Instruments for Hemostasis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76
7.5 Instruments for Peeling of the Fibrovascular Membranes . . . . . . .  76

7.5.1 Instruments to Fixate the Membranes  . . . . . . . . . . . . . . . .  76
7.5.2 Instruments to Delaminate the Membranes . . . . . . . . . . . .  78
7.5.3 Instruments to Dissect Membranes and Tissue Bridges . . .  82

7.6 Dyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82
7.7 Instruments for Laser Treatment . . . . . . . . . . . . . . . . . . . . . . . . . .  86
7.8 Instruments for Silicone Oil Tamponade . . . . . . . . . . . . . . . . . . . .  86

 8 Surgical Techniques for Diabetic Retinopathy  . . . . . . . . . . . . . . . . . .  89
8.1 From 20G up to 27G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90
8.2 Monomanual Vitrectomy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92
8.3 Bimanual Vitrectomy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  96

8.3.1 Insertion of a Chandelier Light  . . . . . . . . . . . . . . . . . . . . .  98
8.4 Posterior Hyaloid Rhexis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  104

8.4.1 Posterior Hyaloid Rhexis . . . . . . . . . . . . . . . . . . . . . . . . . .  112
8.4.2 Central Opening of Posterior Hyaloid . . . . . . . . . . . . . . . .  112

8.5 Bimanual Peeling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  118
8.6 Hemostasis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124
8.7 Choice of Tamponade: Gas or Silicone Oil . . . . . . . . . . . . . . . . . .  124
8.8 Gas Tamponade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126
8.9 Silicone Oil Tamponade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130

8.9.1 Exchange of Air Against Silicone Oil 
with Chandelier Illumination (Under BIOM View) . . . . . .  130

8.9.2 Exchange of Air Against Silicone Oil Without 
Chandelier Illumination (Without BIOM View)  . . . . . . . .  134

8.9.3 Exchange of PFCL Against Silicone Oil . . . . . . . . . . . . . .  134
8.10 Silicone Oil Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140
8.11 Conclusion: Surgical Planning and Techniques 

for Vitrectomy of PDR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146

Contents



xiii

Part II Surgery Step-by-Step

 9 Combined Phacoemulsifi cation and Anti-VEGF Treatment . . . . . . .  149
9.1 Severe Proliferative Diabetic Retinopathy . . . . . . . . . . . . . . . . . .  150

10 Mild Proliferative Diabetic Retinopathy: Easy PDR  . . . . . . . . . . . . .  153

11 Severe Proliferative Diabetic Retinopathy: Diffi cult PDR . . . . . . . . .  159
11.1 The Surgery: Step by Step . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162

11.1.1 3-Port Trocar System with Chandelier Illumination . . .  162
11.1.2 Posterior Hyaloid Rhexis  . . . . . . . . . . . . . . . . . . . . . . .  164
11.1.3 Removal of Tractional Membranes . . . . . . . . . . . . . . . .  172
11.1.4 Instruments for Removal of Proliferations . . . . . . . . . .  172
11.1.5 Hemostasis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186
11.1.6 Removal of Attached Posterior Hyaloid 

in the Periphery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190
11.1.7 Panretinal Photocoagulation (PRP) Under BSS . . . . . .  194
11.1.8 Fluid Against Air Exchange . . . . . . . . . . . . . . . . . . . . .  196
11.1.9 Internal Tamponade. . . . . . . . . . . . . . . . . . . . . . . . . . . .  200
11.1.10 Removal of Trocars . . . . . . . . . . . . . . . . . . . . . . . . . . . .  204

12 Advanced Proliferative Diabetic Retinopathy 
with Tractional Retinal Detachment (TRD)  . . . . . . . . . . . . . . . . . . . .  207
12.1 The Surgery: Step by Step  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  212

12.1.1 3-Port Trocar System with Chandelier Illumination . . .  212
12.1.2 Opening of Central Posterior Hyaloid 

(from Disc to Periphery) . . . . . . . . . . . . . . . . . . . . . . . .  212
12.1.3 Bimanual Removal of Tractional Membranes  . . . . . . .  214
12.1.4 Hemostasis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  214
12.1.5 Removal of Posterior Hyaloid Up to the Vitreous Base  218
12.1.6 Instruments for Removal of Posterior Hyaloid . . . . . . .  220
12.1.7 Vitreous Base Shaving  . . . . . . . . . . . . . . . . . . . . . . . . .  226
12.1.8 Endolaser Photocoagulation (PRP) . . . . . . . . . . . . . . . .  226
12.1.9 Internal Tamponade with Anti-VEGF Treatment . . . . .  228
12.1.10 Anti-VEGF Treatment  . . . . . . . . . . . . . . . . . . . . . . . . .  230

13 Very Special and Diffi cult Cases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233
13.1 Advanced Proliferative Diabetic Retinopathy 

Without PVD: First Technique . . . . . . . . . . . . . . . . . . . . . . . . . . .  234
13.1.1 The Surgery: Step by Step  . . . . . . . . . . . . . . . . . . . . . .  238

13.2 Advanced Proliferative Diabetic Retinopathy 
Without PVD: Second Technique . . . . . . . . . . . . . . . . . . . . . . . . .  242
13.2.1 First Surgery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246
13.2.2 Second Surgery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246

13.3 Severe Intraoperative Bleeding: “The Bloody Eye” . . . . . . . . . . .  250
13.3.1 Aggressive Endodiathermy . . . . . . . . . . . . . . . . . . . . . .  250
13.3.2 Fluid Against Air Exchange and Peeling 

Under Air  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254

Contents



xiv

13.3.3 Injection of Silicone Oil and Peeling 
Under Silicone Oil  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254

13.3.4 Injection of Silicone Oil and Avastin 
and Terminating the Operation . . . . . . . . . . . . . . . . . . .  256

14 Neovascular Glaucoma  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  259
14.1 The Surgery: Step by Step  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260

14.1.1 Limbal Peritomy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260
14.1.2 Insertion of the Chandelier Light Fiber  . . . . . . . . . . . .  260
14.1.3 Retinal Cryopexy Under BIOM View. . . . . . . . . . . . . .  260
14.1.4 Cryopexy of Ciliary Body Under Microscope View. . .  260
14.1.5 Reposition of Conjunctiva. . . . . . . . . . . . . . . . . . . . . . .  262

15 Postsurgical Complications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  265
15.1 Recurrent Hemorrhage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  265
15.2 Silicone Oil Tamponade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  265
15.3 Epiretinal Blood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  266
15.4 Gas Tamponade  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  266
15.5 New Membranes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  266
15.6 Recurrent Rubeotic Iris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  266

Part III Case Reports

16 Case Reports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  269
16.1 Swedish Patients . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  270
16.2 Serbian Patients  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360

17 Pitfalls and Pearls. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389
17.1 List of Important Pitfalls and Pearls (P & P) . . . . . . . . . . . . . . . .  389

18 Surgical Materials  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391
18.1 Materials (In Alphabetical Order)  . . . . . . . . . . . . . . . . . . . . . . . .  391
18.2 Dyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  392

19 Companies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  393

Contents


