










BowmanBowman ss  membranemembrane  









DescemetDescemet ss  membranemembrane  





 

• Transparent optical part of the eyeball - 

impermeable barrier  

• Refractive medium  (43 D) 

• Diameter 11.5 mm x 12.6 mm 

• Central thickness of 560 560 μm (m (micronmicrons)s) 

peripheral thickness of 600 – 1000 μm 

• Endothelial cell density (2600 / mm²) 

• Water content 7676--80%80%  

 



 

•• InnervationInnervation:: n. nasociliaris  (nn. ciliares 
longi) V. cranial nerve 

 

•• ImmunologyImmunology:: privileged status is due to 
avascularity, the lack of lymphatic 
drainage, a small proportion of antigen 
presenting cells and the secretion of 
imunosupresive cytokines (apoptosis of 
lymphocytes) 

• The phenomenon ACAID ACAID (anterior 
chamber associated immune deviation) 

 



 

•• MMostost  refractive tissue (43D)refractive tissue (43D)  

•• TTransparencyransparency  is defined by the is defined by the 
arrangement of fibrilsarrangement of fibrils  

•• EEndothelialndothelial  pumppump: : ability ability ofof  endothelium endothelium 
actively suck wateractively suck water--  Na / K ATP Na / K ATP pumpumpp  

•• DDecreaseecrease  in endothelial cells below 500 / in endothelial cells below 500 / 
mm² leads to irreversible changesmm² leads to irreversible changes  

 



 

1. Anamnesis 

2. Slit lamp biomicroscopy 

3. Visual acuity  

4. Laboratory test (microbiology, 

cytology, serology, PCR) 



 

StainingStaining  

  
Fluorescein:Fluorescein:  
isis  a a waterwater--solublesoluble  dyedye  thatthat  
stainsstains  in in areasareas  ofof  missingmissing  
epitheliumepithelium  

  

BengalBengal  roserose  



 

1. BUT (1. BUT (teartear  breakbreak  up up timetime):):  
Is i clinical test used to assess for evaporative dry eye 
disease. Fluorescein is instillater into tear film and the 
patient is asked not to blink, test is recorded as th number of 
seconds that elapse between tha last blink and the apperean 
of the first dry spot in the tear film. Under 10 seconds is 
considered normal 

2. 2. SchirmerSchirmer  test:test:  
DeterminesDetermines  whetherwhether  thethe  eyeeye  producesproduces  enoughenough  tearstears  to to keepkeep  
itit  moistmoist. . PaperPaper  stripsstrips  are are insertedinserted  intointo  thethe  fornixfornix  inferiiorinferiior  forfor  
severalseveral  minutesminutes  to to measuermeasuer  thethe  productionproduction  ofof  tearstears. . ResultsResults::  

NORMAL NORMAL isis  overover  thanthan  15 mm 15 mm wettingwetting  ofof  thethe  paperpaper  afterafter  5 5 
minutesminutes  X X severe DED severe DED isis  lessless  thanthan  4 mm4 mm  



 

1. Pachymetry ( ultrasound, 1. Pachymetry ( ultrasound, opticoptic):):  

= a = a medicalmedical  devicedevice  usedused  to to measuremeasure  thethe  thicknessthickness  

ofof  thethe  corneacornea    

  

2. 2. EsteziometryEsteziometry  ( ( cottoncotton  budsbuds, , estesiometrestesiometr):):  

= = testingtesting  ofof  thethe  sensitivity sensitivity ofof  thethe  corneacornea  



 

  PhotodocumentationPhotodocumentation  



 

  ConfocalConfocal  microscopymicroscopy  

in vivo „histology“ in vivo „histology“ examnationexamnation  

Non Non invasiveinvasive, non , non contactcontact  

  

  

  



 

  CornealCorneal  topographytopography  



 

  CornealCorneal  topographytopography  

KeratoconusKeratoconus  
flatflat    curvaturecurvature  = blue= blue  

steepsteep    = = redred  





































• Confluent guttata 
and thickening of 
Descemet°s 
membrane 
produce a beaten 
metal appearance 

• Cornea guttata (are 
seen with red 
reflex) 



KERATOCONUS:KERATOCONUS:  
progressiveprogressive, , thethe  corneacornea  assumeassume  thethe  conecone  shapeshape  

TreatmentTreatment: : rigidrigid  contactcontact  lenseslenses, CLX, , CLX, intrastromalintrastromal  
ring, ring, lamellarlamellar  and and penetratingpenetrating  keratoplastykeratoplasty  

KERAGLOBUS:KERAGLOBUS:  

thethe  thinningthinning  ofof  entireentire  corneacornea  

PELLUCID MARGINAL PELLUCID MARGINAL   

DEGENERATION:DEGENERATION:  

thinningthinning  in in thethe  lowerlower  peripheryperiphery  ofof    

thethe  corneacornea, , perforationperforation  sometimessometimes  occursoccurs  

 







Fyziological 
astigmatism 





Keratoconus incipiens et 
progrediens 

Management 

1. Spectacle correction in 
very early cases can 
correct regullar 
astigmatism 

2. Contact lenses 

3. Intrastromal corneal rings 

4. Deep anterior lamellar 
keratoplasty 

5. Penetrating keratoplasty 

 



IntrastromalIntrastromal  cornealcorneal  ringsrings 

 







































  SurgerySurgery  treatmenttreatment  
 

Transplantation of  amniotic membrane  
Transplantation of conjunctiva 
partial 
Lamellar transplantation  
Perforating keratoplasty 
DMEK  
Keratoprostheses (osteo – odonto) 
Arteficial cornea 
Phototherapeutic keratectomy (PTK) 

 



  SurgerySurgery  treatmenttreatment  
 

Amniotic membrane 



  SurgerySurgery  treatmenttreatment  
 

 Conjunctiva 
transplantation 



  SurgerySurgery  treatmenttreatment  
 



  SurgerySurgery  treatmenttreatment  
 

Penetrating keratoplasty 

Viral keratitis 



  SurgerySurgery  treatmenttreatment  
 

Penetrating keratoplasty 

Fungal keratitis 



  SurgerySurgery  treatmenttreatment  
 

Bacterial sklerokeratitis 















 
Keratotomy - radial, hexagonal, arcuat 
Intrastromal rings - myopia, astigmatism 
Intracorneal lens  
 

 



 
Laser technology: 
LASIK, femto-LASIK (laser in situ 
keratomileusis) „light amplification by 
stimulated emission of radiation“ – laser is 
deviced that emits electromagnetic radiation 

Surface ablation:  

• PRK (photorefractive keratectomy), 

LASEK, Epi-LASEK 
Photoablation  - argon-fluoride laser (Ar-F) 
Femtosecond laser – intrastromal 

 



 
• RES techniques change the shape of the 

cornea in order to reduce the need for 

corrective lenses or otherwise improve 

the refractive state of the eye. 

• In many of the techniques used today, 

reshaping of the cornea, is performed by 
photoablation using the excimer laser. 

 



 
• If the corneal stroma develops visually 

significant opacity, irregularity or edema, 

a cornea of a deceased donor can be 

transplantated. 

• Because there are no blood vessels in 

the cornea, there are also few problems 

with rejection of the new cornea. 

• The synthetic cornea – keratoprosthesis 




