
Inhalt

1 Historische Entwicklung ..........................................................................  l

2 Physikalische und biophysikalische G rundlagen............................... 2

2.1 X e n o n -K o a g u la to r  ................................................................................................................................... 2

2.2 L a s e r s t r a h le r ................................................................................................................................................  3
2.2.1 E rzeu g u n g  v o n  L a se r-S tra h lu n g  ........................................................................................................  3
2.2.2 P hysikalische  E ig e n sc h a fte n  des L a se rs  .......................................................................................... 3
2.2.3 B iophysikalische  W irk u n g e n  des  L a se rs  ......................................................................................  3
2.2.3.1 T ran sm iss io n  ............................................................................................................................................... 3
2.2.3.2 A b so rp tio n  ...................................................................................................................................................  3
2.2.3.3 B iologische G ew eb seffek te  e in e r L a se rb e s tra h lu n g  .................................................................. 4
2.2.4 A n w en d u n g sb ere ich e  fü r  L a se r  v e rsc h ied en e r W ellen län g en  ...............................................  5
2.2.4.1 R u b in lase r ....................................................................................................................................................  5
2.2.4.2 A rg o n lase r ....................................................................................................................................................  6
2.2.4.3 K r y p to n la s e r ................................................................................................................................................  6
2.2.4.4 N d :Y A G - L a s e r ...........................................................................................................................................  7

3 Histopathologie der retinalen Photokoagulation.............................. 8
3.1 P rim äre  G e w eb ssch äd en  ........................................................................................................................  8
3.1.1 R etina les P ig m en tep ith e l (R P E ) ........................................................................................................  8
3.1.2 B ruchsche M e m b r a n ................................................................................................................................. 8
3.1.3 R etina le  P h o to re z e p to re n  ......................................................................................................................  9
3.1.4 Innere  R e tin a sc h ic h ten  ...........................................................................................................................  9
3.1.5 R e tin a g e fä ß e ................................................................................................................................................  9
3.1.6 G la s k ö r p e r ....................................................................................................................................................  10
3.1.7 C h o rio cap illa ris  .......................................................................................................................................... 10
3.1.8 C h o rio id a lg e fäß e  .......................................................................................................................................  10
3.1.9 P a p i l l e .............................................................................................................................................................  10

3.2 R ep ara tiv e  P r o z e s s e ..................................................................................................................................  10

3.3 W ellen längenspezifische U n te rsc h ie d e  in  d e r  H is to p a th o lo g ie  von
P h o to k o a g u la tio n se ffe k te n  .................................................................................................................... 11

4 Blut-Retina-Barriere (B R B )..................................................................... 13
4.1 V erhalten  d e r  B R B  bei D i a b e t e s .........................................................................................................  13

4.2 V erhalten  d e r  B R B  n a c h  P h o to k o a g u la tio n  .................................................................................  14

5 Die diabetische Retinopathie ( D R ) ........................................................ 15
5.1 D o k u m e n ta tio n  ..........................................................................................................................................  15
5.1.1 P h o to g rap h ie  ...............................................................................................................................................  15
5.1.2 K lassifika tion  ..............................................................................................................................................  15



17

19
19
20

22
22
22
25
25
26
28
28
29
30
ЗО
31
33
36

39

39
39
41
43
44
45

48
48
49
50
53
54

55

55

56

62

67
67
70
72

73
74
77

81

F luo resze in -A ng iog raph ie  ( F A ) ....................................................................................................

E p id e m io lo g ie ......................................................................................................................................
E p idem io log ische  G rü n d e  fü r  so fo rtige  op h th a lm o lo g isch e  B e tre u u n g ......................
E p idem io log ische G rü n d e  fü r  A u fsch u b  einer P h o to k o a g u la tio n s th e ra p ie  ..............

S p o n ta n v e rlau f  d e r d iab e tisch en  R e tin o p a th ie  ......................................................................
D iabe tische  P rä re tin o p a th ie  ( D P R ) ............................................................................................
N ich t-p ro life ra tiv e  d iabe tische  R e tin o p a th ie  (N P D R ) ......................................................
D iabe tische  M a k u lo p a th ie  ( D M ) .................................................................................................
P räp ro life ra tiv e  d iabe tische  R e tin o p a th ie  (P P D R ) ..............................................................
P ro lifera tive  d iabe tische  R e tin o p a th ie  (P D R ) .......................................................................
H in te re  G la sk ö rp e ra b h e b u n g  (H G A ) und  d iabe tische  R e t in o p a th ie ...........................
G la sk ö rp e rb lu tu n g en  ( G K B ) .........................................................................................................
A sym m etrische  V erläufe ..................................................................................................................
D iabe tische  C h o rio id o p a th ie  .........................................................................................................
V isus ........................................................................................................................................................
E in fluß  der D ia b e te s -E in s te llu n g .................................................................................................
E in fluß  einer arte rie llen  H y p erto n ie  ...........................................................................................
G ra v id itä t  un d  d iabetische  R e tin o p a th ie  ..................................................................................

Wirkungsweise der Photokoagulation..............................................
A sp ek te  der P a th o p h y sio lo g ie  d e r d iabe tischen  R e tin o p a th ie  ........................................
H yp o th ese  der G e w e b s h y p o x ie .....................................................................................................
R e tina le  H äm o d y n a m ik  bei d iabe tischer R e tin o p a th ie  .....................................................
S tö ru n g en  d e r K ap illa rp e rfu s io n  .................................................................................................
Z u r  P a thophysio log ie  d e r d iab e tisch en  M ak u lo p a th ie  (D M ) .........................................
H y p o th esen  zu r E n ts te h u n g  von  N e o v ask u la risa tio n en  ....................................................

W irkungsw eise  der P h o to k o a g u la tio n  bei d iab e tisch e r R e tin o p a th ie  ..........................
V aso o b lite ra tio n  d u rch  P h o to k o a g u la tio n ?  ............................................................................
R e tina le  O xygenisierung  d u rch  P h o to k o a g u la tio n  ..............................................................
A usw irkungen  d e r P h o to k o a g u la tio n  a u f  die re tina le  H ä m o d y n a m ik .........................
R e tina le  F erneffek te  e iner P h o to k o a g u la tio n  .........................................................................
W irk u n g  d e r P h o to k o a g u la tio n  a u f  F lü ssig k e its tran sp o rtm ech an ism en  ...................

Klinische Anwendung und Ergebnisse der Photokoagulation bei 
diabetischer Retinopathie.....................................................................
P h o to k o a g u la tio n  bei n ich t-p ro life ra tiv e r d iab e tisch er R e tin o p a th ie  ..........................

P rophy laxe  der p ro life ra tiv en  d iabe tischen  R e tin o p a th ie  .................................................

H a r te  E x s u d a te ....................................................................................................................................

P h o to k o a g u la tio n  bei d iab e tisch er M ak u lo p a th ie  (D M ) ..................................................
R esu lta te  k lin isch -sta tis tischer S tud ien  zu r M ak u lo p a th ie  ...............................................
R esu lta te  spezieller K o ag u la tio n s tech n ik en  bei d iab e tisch er M a k u lo p a th ie .............
Z usätz liche  th erap eu tisch e  M aß n ah m e n  bei d iab e tisch er M a k u lo p a th ie ...................

P h o to k o a g u la tio n  bei p ro life ra tiv er d iabe tischer R e tin o p a th ie  ( P D R ) .......................
P h o to k o a g u la tio n  bei re tin a len  u n d  p rä re tin a len  N eoV asku larisationen  (N V E ) .... 
P h o to k o a g u la tio n  bei ep ip ap illä ren  N eo v ask u la risa tio n en  (N V D ) ..............................

D e r E in fluß  der P h o to k o a g u la tio n  a u f  die Inzidenz  von  G la sk ö rp e rb lu tu n g en  .....



Inhalt XI

7.7 P h o to k o a g u la tio n  bei flo rid e r d iab e tisch e r R e tin o p a th ie  ......................................................  83

7.8 P h o to k o a g u la tio n  d e r d iab e tisch en  R e tin o p a th ie  bei G r a v id i t ä t ........................................ 90

7.9 V isusp rognose  n ach  P h o to k o a g u la tio n  e iner d iabe tischen  R e t in o p a th ie ........................  90
7.9.1 P ro lifera tive  u n d  n ich t-p ro life ra tiv e  d iabe tische  R e tin o p a th ie  ............................................ 91
7.9.2 D iabe tische  M a k u lo p a th ie ...................................................................................................................  93

7.10 R ubeosis  irid is u n d  P h o to k o a g u la t io n ............................................................................................  93

8 Vergleich zwischen Xenon- und Argon-Laser-Photokoagulation
bei diabetischer R etinopathie ...........................................................................................  97

9 Technik der Photokoagulation bei diabetischer Retinopathie  101

9.1 P a tie n te n v o rb e re itu n g ...........................................................................................................................  101

9.2 W ah l d e r S trah len q u elle  ......................................................................................................................  102

9.3 D o sie ru n g  d e r P h o to k o a g u la tio n  ....................................................................................................  102

9 . 3.1 H e rd g rö ß e  u n d  H e r d z a h l ..................................................................................................................... 102
9 . 3 . 1.1 F o k a le  P h o to k o a g u la tio n  ...................................................................................................................  107
9 . 3 . 1.2 P an re tin a le  P h o to k o a g u la tio n  (P R P ) ............................................................................................  107
9 . 3 . 1.3 A n g ep aß te  P h o to k o a g u la tio n  ...........................................................................................................  108
9 . 3.2 K o ag u la tio n s in ten s itä t ......................................................................................................................... 108
9 . 3.3 A nzah l K o ag u la tio n ssitz u n g e n  .........................................................................................................  109
9 . 3.4 L o k a lisa tio n  d e r K o a g u la tio n sh e rd e  .............................................................................................  109
9 . 3.5 D irek te  K o a g u la tio n  n eu er G efäß e  ................................................................................................ 111

10 Nebenwirkungen und Komplikationen der Photokoagulation  112

10.1 F u n k t io n s s tö ru n g e n ............................................................................................................................... 112
10. 1.1 V isus ............................................................................................................................................................. 112
10. 1.2 G esich tsfeld  ..............................................................................................................................................  113
10. 1.3 D u n k e la d a p ta t io n ..................................................................................................................................  114
10. 1.4 F a rb en seh en  .............................................................................................................................................  115

10.2 E lek trophysio log ische  B e fu n d e ........................................................................................................  115
10.2.1 E lek tro re tin o g ra p h ie  ( E R G ) .............................................................................................................. 115
10.2.2 E le k tro o k u lo g ra p h ie  (E O G ) .............................................................................................................. 116

10.3 K o m p lik a tio n e n  am  v o rd eren  A ugen seg m en t ..........................................................................  117
10. 3.1 K am m erw inkel u n d  A u g e n d ru c k ..................................................................................................... 117
10. 3.2 K o r n e a ....................  117
10. 3.3 L inse ............................................................................................................................................................. 118
10. 3.4 Pupille  u n d  A k k o m m o d a tio n  ...........................................................................................................  118

10.4 K o m p lik a tio n en  am  h in te ren  A ugensegm en t ............................................................................ 119
10.4.1 P ro lifera tive  R e a k t io n e n .....................................................................................................................  119
10.4 . 1.1 E pire tina le  M e m b ra n en  ....................................................................................................................... 119
10.4 . 1.2 S ubre tina le  N e o v a sk u la risa tio n e n  ..................................................................................................  119
10.4.2 E xsudative  R ea k tio n e n  ........................................................................................................................  121

10.5 A ndere  seltene K o m p lik a tio n e n  ...................................................................................................... 122



XII Inhalt

11 Entscheidungshilfen in der Indikationsstellung
zur Photokoagulation................................................................................  123

11.1 A bsolu te  und relative Ind ika tionen  ...............................................................................................  123

11.2 K o n tra ind ika tionen  .............................................................................................................................  132

12 Die Führung des Diabetikers in der A ugenarztpraxis......................  135

12.1 H äufigkeit von F und usk on tro llen  .................................................................................................. 135

12.2 Pa tien tenaufk lä rung  vor der  P ho tokoagu la tion  .......................................................................  135

A nhang ................................................................................................................................................................  137

E D V -E rhebungsfo rm ular  (Version 1973) zu r D o k u m en ta tio n  der P an o ram a-F u n d u s-  
Pho tograph ie  eines Auges m it d iabetischer R etinopath ie  ....................................................................  137


