
CorneaCornea  



                  Anatomy Anatomy ofof  corneacornea  

•• TTransparentransparent  optical part of the optical part of the eyeballeyeball  --  
impermeable barrier impermeable barrier   

•• RRefractiveefractive  mmeeddiumium    (43 D)(43 D)  

•• DDiameteriameter  11.5 mm x 12.6 mm11.5 mm x 12.6 mm  

•• CCentralentral  thickness of 560 micronthickness of 560 micron  
peripheral thickness of 60peripheral thickness of 6000  --  1000μm1000μm  
endothelial cell density (2600 / mm²)endothelial cell density (2600 / mm²)  
water content 76water content 76--80%80%  



Anatomy Anatomy ofof  corneacornea  
• Epithelium  ––  squamoussquamous, , 

nonkeratinizednonkeratinized  (4(4--6 6 layerslayers), ), abilityability  
ofof  regenerationregeneration  (A)(A)  

•• Bowman'sBowman's  membranemembrane  --  (8(8--1212μμm) m) 
--    acellularacellular, , separatesseparates  thethe  
epitheliumepithelium  and stroma, and stroma, withoutwithout  
regenerationregeneration  (B)(B)  

•• StromaStroma  --  (90% (90% ofof  thicknessthickness) 300) 300--
500 500 lamellaelamellae  ofof  collagencollagen  fibrilsfibrils  in in 
thethe  extracellularextracellular  matrix matrix 
((keratinocyteskeratinocytes) (E)) (E)  

•• DescemetDescemet  membranemembrane  --  productproduct  ofof  
endotelialendotelial  cellscells  

•• EndotheliumEndothelium  --  oneone  layerlayer  ofof  
hexagonalhexagonal  cellscells  (5000(5000--2000 2000 cellscells  / / 
mm²), mm²), decreasesdecreases  withwith  ageage  (F)(F)  



  Anatomy Anatomy ofof  corneacornea  

 
• Innervation – n. nasociliaris  (nn. ciliares 

longi) V. cranial nerve 
 

• Immunology - 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 (anterior 
chamber associated immune deviation) 

    



  Function of cornea 

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

•• TTransparencyransparency  is defined by the arrangement of is defined by the arrangement of 
fibrilsfibrils  

•• EEndothelialndothelial  pump (ability pump (ability ofof  endothelium actively endothelium actively 
suck watersuck water--  Na / K ATP pump)Na / K ATP pump)  

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



Basic examination methods 

  

1.1. AnamnesisAnamnesis  

2.2. Slit lamp Slit lamp biomicroscopybiomicroscopy  

3.3. VisualVisual  acuityacuity    

4.4. LaboratoryLaboratory  test ( test ( microbiologymicrobiology, cytology, , cytology, 
serologyserology, PCR), PCR)  

  



        SpecialSpecial  examinationexamination  methodsmethods  

•• BUTBUT  

•• SchirmerSchirmer  testtest  

  

  

•• StainingStaining  
–– FluoresceinFluorescein  

–– BengalBengal  roserose  

  

http://www.vision-and-eye-health.com/dry-eye.html


SpecialSpecial  examinationexamination  methodsmethods  

1.1. Pachymetry Pachymetry ( ( ultrasoundultrasound, , opticoptic))  

  

  

2.2. EsteziometryEsteziometry  ( ( cottoncotton  budsbuds, , 
estesiometrestesiometr))  

  



    PhotodocumentationPhotodocumentation  



SpecularSpecular    microscopymicroscopy  
•• DytrophiaDytrophia  corneaecorneae      

endotheliasisendotheliasis  FuchsFuchs  



          ConfocalConfocal  microscopymicroscopy          

•• in in vivovivo  „histology“ „histology“ 
examinationexamination  

  

•• Non Non invasive,noninvasive,non  
contactcontact  
  

  

  



CornealCorneal  topographytopography  

Physiological astigmatism 



CornealCorneal  topographytopography  ––  keratoconuskeratoconus  
                ((flatflat    curvaturecurvature  = blue, = blue, steepsteep    = = redred))  



            CornealCorneal  ectasiasectasias  

•• KeratoconusKeratoconus  ––  progressiveprogressive, , thethe  corneacornea  assumeassume  thethe  conecone  shapeshape  

            TreatmentTreatment: : rigidrigid  contactcontact  lenseslenses, CLX, , CLX, intrastromalintrastromal  ring, ring,   

            lamellarlamellar  and and penetratingpenetrating  keratoplastykeratoplasty  

  

•• KeratoglobusKeratoglobus  --  thethe  thinningthinning  ofof  entireentire  corneacornea  

  

•• PellucidPellucid  marginalmarginal  degenerationdegeneration  ––  thinningthinning  in in thethe  lowerlower  
peripheryperiphery  ofof  thethe  corneacornea, , perforationperforation  sometimessometimes  occursoccurs  

http://pixgood.com/keratoglobus.html
http://www.transprk.com.sg/crosslinking/
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Keratoconus acutus et Keratoconus acutus et 
subacutussubacutus  



    

http://www.medscape.com/viewarticle/844280


        CornealCorneal  dystrophiesdystrophies  

•• ProgressiveProgressive, , bilateralbilateral, non , non inflammatoryinflammatory, , 
opacifyingopacifying    

  

•• AnteriorAnterior    

•• StromalStromal      

•• PosteriorPosterior  



      Anterior corneal dystrophies 

•• CoganCogan  dystrophydystrophy  --    epitelialepitelial  
basementbasement  membranemembrane  

  

•• MessmanMessman  dystrophydystrophy  ––  

  epiteliumepitelium  

  

•• ReisovaReisova  ––  BBüücklersovacklersova  ––  
BowmanBowman  layerlayer  dystrophydystrophy  
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Cogan dystrophy (map dot finger print) 



        StromalStromal  dystrophiesdystrophies  

•• Early Early onsetonset, , impairmentimpairment  ofof  visionvision  

•• T: T: perforatingperforating  keratoplastykeratoplasty  

  

•• GranularGranular  

•• MacularMacular    ( ( thethe  most severe)most severe)  

•• LatticeLattice  ( ( systemicsystemic  asocasoc. . ––  sek. sek. 
AmyloidosisAmyloidosis))  

  

http://trialx.com/curebyte/2011/07/08/photos-related-to-familial-amyloidosis/


          CrystallineCrystalline  dystrophydystrophy  



          Granul Granul dystrophydystrophy  



            LatticeLattice      dystrophydystrophy  



Fuchs endotelial dystrophy  
 • Bilateral, accelerated 

corneal endothelium cell 
loss 
 

• Irregular warts of 
excrescences of Descemet 
membrane secreted by 
ambnormal endotelial cells 

• Endotelial decompensation 
• Stromal edema, blurred 

vision, epithelial edema 

 
 



CornealCorneal  infectioninfection  

•• bacterialbacterial  

•• viralviral  

•• fungalfungal  

•• protozoanprotozoan  



ClinicalClinical  featuresfeatures  ofof  bacterialbacterial  keratitiskeratitis  

  

•• BlurredBlurred  visionvision  

          PhotophobiaPhotophobia  
          PainPain  

  

•• EdemaEdema  ofof  thethe  eyelidseyelids  

        DeepDeep  injectioninjection  
        MucopurulentMucopurulent  secretionsecretion            

        CornealCorneal  defectsdefects          

        ((damageddamaged  epitheliumepithelium,,  

          stromalstromal  infiltrationinfiltration))  

        HypopyonHypopyon  



Staphylococcus aureus Staphylococcus aureus 



Staphylococcus Staphylococcus   



Pseudomonas AeruginosaPseudomonas Aeruginosa  



                            ViralViral  keratitiskeratitis  

•• AdenoviridaeAdenoviridae  

–– adenovirus adenovirus 
((keratokonjunktivitiskeratokonjunktivitis))  

•• HerpesviridaeHerpesviridae  

•• Herpes simplexHerpes simplex  virus virus 
(keratitis)(keratitis)  
–– VaricellaVaricella  zosterzoster  virus virus 

(keratitida)(keratitida)  

–– EpsteinEpstein  BarrovéBarrové  virus virus 
(keratitida)(keratitida)  

•• PoxviridaePoxviridae  

–– MolluscumMolluscum  contagiosumcontagiosum  
(keratitis)(keratitis)  

  

  

http://www.kokkinakis.com.au/newsletter/0604.htm


                            ViralViral  keratitiskeratitis  

•• PrimaryPrimary  herpeticherpetic  infectioninfection  

•• KeratoconjunctivitisKeratoconjunctivitis  

•• cornealcorneal  hypoesthesiahypoesthesia  

  

•• TreatmentTreatment::  
MydriaticsMydriatics, , antiviralantiviral  
agentsagents, , lubricantslubricants  

  
  

CAVE CAVE steroidssteroids  
  



Keratitis Keratitis disciformisdisciformis  herpeticaherpetica  

• Hypersensitivity reaction to viral antigen in 
cornea 

• Treatment: 
Mydriatics, corticosteroids 
 

 

  

http://www.google.cz/imgres?imgurl=http://www.aspergillus.org.uk/sites/default/files/pictures/combined_images/eye9AT.jpg&imgrefurl=http://imgbuddy.com/keratitis.asp&h=659&w=960&tbnid=CIHTiNZN7VfhEM:&zoom=1&docid=Pp80GmhJA1xgkM&ei=05UnVZuaCdfaasOqgKAL&tbm=isch&ved=0CFYQMygtMC0


              FungalFungal  keratitis keratitis   
• Clinical  features: 
 
The white stromal infiltrate with 
indistinct margins 
Wessly ring 
Satellite lesions 
Hyphy in the corneal stroma and 
anterior chamber 
Hypopyon 
 
Dg: Cytological examination 
cultivation - corneal scarification, 
DNA diagnostics 
 
T: removal of the epitelium 
    topical treatment  
    systemic anti fungals 
(intraconazole)   

  



Fungal keratitis 
( Candida ) 
Fungal keratitis 
( Candida ) 



            Protozoan keratis - 
       Acanthamoeba  

  

•• AssociatedAssociated  withwith  contactcontact  
lenslens  wearwear  ((microerosionmicroerosion))  

  

•• BlurredBlurred  vision, vision, painpain  !!!!  

  

•• T: T: promanidinpromanidin  ((BrolenBrolen), ),   

PolyhexamethylenmPolyhexamethylenm  
chlorhexidinchlorhexidin    



Ulcus corneae Ulcus corneae 



      Keratitis Keratitis interstitialisinterstitialis  
 

• Interstitial keratitis - on the basis of the immune response 
to live microbe - antigen in the cornea (syphilis, 
tuberculosis, herpes, monokukleóza, fymfogranulom, 
Lyme disease, rubella, leprosy, mumps, etc.). 

• Mooren's ulcer – III.type of hypersensitivity,  

• Exposure keratitis – due to paresis n. facialis 

• Peripheral ulcerative keratitis (PUK) - infectious 
involvement in systemic diseases (rheumatoid arthritis, 
lupus, scleroderma, polyarteritis, arcoidosis… 

• Neurotrophic keratitis – loss of  corneal innervation of n. 
trigeminus (trauma, tumors, RS, cerebrovascular lesions) 

 

• Always stromal infiltration with scarring and 
neovascularization 

  



Keratitis Keratitis interstitialisinterstitialis  
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NeurotroficNeurotrofic  keratitis keratitis --  DescemetocelaDescemetocela    



Keratitis Keratitis neurotrophicaneurotrophica  



  SurgerySurgery  treatmenttreatment  
• Transplantation of  amniotic 

membrane  
• Perforating keratoplasty 
• DMEK  
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Amniotic membrane Amniotic membrane 



Penetrating keratoplasty Penetrating keratoplasty 

Viral keratitis Viral keratitis 



Fungal keratitis Fungal keratitis 





Bacterial 
sklerokeratitis 
Bacterial 
sklerokeratitis 



                              CorneaCornea  verticillataverticillata  



    RefractiveRefractive  surgerysurgery  --  corneacornea  
•• KeratotomyKeratotomy  --  radialradial, , hexagonalhexagonal, , 

arcuatearcuate  
•• IntrastromalIntrastromal  ringsrings  --  myopiamyopia, , 

astigmatismastigmatism  
••   

  
•• PRK PRK --  photorefractivephotorefractive  keratectomykeratectomy, , 

LASIK LASIK --  laser in laser in situsitu  keratomileusiskeratomileusis  
•• SMILE  SMILE    
  
  
PhotoablationPhotoablation    --  argonargon--fluoride laser fluoride laser 
FemtosecondFemtosecond  laser laser ––  intrastromalintrastromal  

  

https://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwiCmJr_7OXSAhWDjywKHZNODdcQjRwIBw&url=http%3A%2F%2Fwww.slideshare.net%2Fsectionbmd%2Ffatima-refractive-surgery-lecture&psig=AFQjCNFF9uQ3T9aeU96Fk8mPvHhtOsv2rQ&ust=1490125662518781&cad=rja


http://www.oocities.org/wallstreet/2124/KERAweb/CornealChanges.html
https://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&ved=0ahUKEwiC09aW7-XSAhXsC5oKHVZaDVYQjRwIBw&url=http%3A%2F%2Fwww.lasereyesurgeryhub.co.uk%2Flasik-vs-lasek-vs-prk%2F&psig=AFQjCNFYfsbIykM4BvcPgtyiubPS6togJQ&ust=1490126296248302
https://www.denvereyesurgeons.com/prk.htm


RefractiveRefractive  surgerysurgery  
Tissue  Type of surgery  Name Refractive error 

Cornea Surgery Keratotomy Astigmatismus 

  Laser PRK 

LASIK 

ReLEX SMILE 

Myopie  

Intraocular  - lens Surgery – phacic  

intraocular lens 

Anterior chamber fakic 

lens 

Posterior chamber lens 

(ICL) 

High  myopia  

  Surgery – 

intraocular lens 

(removinf of the 

lens) 

Multifocal   arteficial 

lens  

Hypermetropia 

Presbyopia 



RefractiveRefractive  surgerysurgery  

••   Non Non cornealcorneal  procedureprocedure  

  

•• IntraocularIntraocular  lenslens  ––  phakicphakic  --  AC  IOLAC  IOL  

                                                                              --    ICLICL  

•• ClearClear  lenslens  extractionextraction  ––  multifocalmultifocal  IOLIOL  

  

  

  

          



  

https://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwiCvqa97OXSAhXMkiwKHRxxAAQQjRwIBw&url=http%3A%2F%2Fwww.opto-centar.hr%2Fskidanje-velike-dioptrije-ugradnja-leca.html&bvm=bv.149760088,bs.1,d.bGs&psig=AFQjCNFqHAl1JFA7qD-a1Z-RE8QTcfjERQ&ust=1490125540203255&cad=rja
https://www.visiondiez.com/en/icl-implant/
https://www.eyeworld.org/article-phakic-iols--not-perfect--but-viable-options


http://www.allaboutvision.com/conditions/multifocal-iols.htm
https://www.slideshare.net/perfectvision/advances-in-cataract-surgery
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Děkuji za pozornostDěkuji za pozornost  


