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Recurrent Corneal Erosion 
ÅChronic relapsing disease of corneal epithelium 

ÅCharacterized by disturbance of epithelial 
basement membrane 

ïDefective adhesions 

ïRecurrent breakdown of corneal epithelium 

ÅRedness, photophobia, tearing 

ÅUsually at night or upon awakening 

ÅMay be related to REM during sleep 

 

X 



Recurrent Corneal Erosion Syndrome 

ÅRelatively common condition 

ïMany cases have past Hx of trauma 

ïCorneal dystrophies 

 

ÅManagement can be frustrating for both patient 
and doctor 

ïPatient discouraged because of recurrent pain and 
decreased vision 

ïDoctor disheartened by inability to cure disease 

 
 

X 



Differential Diagnosis 
ÅSelf ï inflicted corneal injury 

ÅExposure keratitis 

ÅRecurrence of Herpes Simplex Keratitis 

ÅNeurotrophic Keratitis 

ÅRoughening of tarsal plate  

ÅForeign bodies under tarsal plate 

X 



Recurrent Corneal Erosion 
ÅRecognized as a disease entity for over 100 years 

ïFirst report published in 1872 by Hansen 

ÅñIntermittent neuralgic vesicular keratitisò 

ïVon Arlt  published same phenomenon 2 years later 

 

Å1900: Szili reported epithelial irregularities  and gray dots associated 
with recurrent erosion 

 

Å1901: Stood suggested trauma to epithelium and anterior stroma 
resulted in an inability of new epithelium to form normal attachments 
to the injured anterior Bowmanôs layer 

 

Å1921: Vogt described fine white dots on Bowmanôs layer, NaFl 
staining, and an irregular epithelial surface with localized edema 

 
X 



Recurrent Corneal Erosion Syndrome 
ÅAge range 24-73 years 
ïHighest prevalence bet third and fourth decades 

ïIn 5 studies the mean age was 38,42 ,44,45, 43 
ÅMean age 42 ½  

ÅEqual distribution bet men and women (slight 
female) 

ÅInterval bet initial abrasion and first recurrence  
ï2 days to 16 years 

ÅFamily Hx in 3% 

Å10% cases bilateral 

ÅPain is most common symptom (followed by) 
ïWatering 

ïBlurred vision 
X 



Recurrent Corneal Erosion Syndrome 
ÅIncidence  of RCE 1:150 cases following a 

traumatic abrasion 

ÅMajority ï 87% (one study) occur within the 
lower half of the cornea irrespective to the 
etiology 
ïIn close proximity to Hudson-Stahli line 

Tiredness, menopause, menstruation, and alcohol were 
recognized as aggravating factors 

ÅPts with EBMD who suffer trauma are more 
likely to suffer from RCE 

ÅDespite conservative Tx, 5% of cases continue  
to suffer recurring episodes 

X 



Anatomy 

 

ÅCorneal Epithelium 

ï5-6 cell layers thick 

ï50um thick 

ïstratified squamous  to 

ÅBasilar columnar cell 

ïRapidly renewing tissue 
which loses its surface 
cells into tear film 

ïTurnover 4-6 days  

ïMaintains smoothness 
of optical surface 

ïBarrier against micro-
organisms 

ïMaintains deturgence 
of stroma 

 

 

X 



Anatomy 
ÅEpithelial cells rest on the basement membrane -  

128nm 
ïLamina Lucidaï made of glycoprotein laminin 
Åsecreted by overlying epi 

ïLamina Densa ï Made of Type IV collagen 
Åsecreted by overlying epi 

ïLamina Reticularis ï Made of fibronectin 
Åsecreted by underlying stroma 

ÅNormal adherence to BM  
     maintained by ñadhesion  
     complexesò: 

ÅHemidesmosomes (arrowhead) 
ÅLamina lucida and densa 
ÅAnchoring fibrils (arrows) 
ÅLaminin 
ÅFibronectin 
ÅType IV and VII Collagen 

X 



Anatomy 

ÅNumerous hemidesmosomes are scattered on the basal side 
of the epithelial cells 

ÅFine fibrils radiate from them into the BM to join the two 
together 

 

ÅWhen epithelial defect occurs fibronectin covers the stroma 
to help allow adjacent cells to slide over the denuded area 
ïThose cells will proliferate to form overlying superficial cells 

ïThe basal cells will begin to form adhesion complexes with the 
BM 

X 



Pathological Anatomy 
ÅReattachment of corneal epithelium following  an 

abrasion appears faulty 

ÅVariety of adhesion complex defects have been 
observed 
ïReduplication of BM 

ïLoculation of connective tissues 

ïAbsence of BM and hemidesmosomes 

ÅCorneal Epithelium 
ïdevelops pale, swollen basal cells 

ïPseudocystic collections of cellular and amorphous 
debris are found within the epi (due to aberrant BM) 
ÅLeads to elevation of epi and accumulation of underlying 

debris 

ÅAnd the further formation of abnormal BM  
ïcycle self-perpetuates 

 
X 



ÅIn vivo laser confocal microscopy 
 

Å(1) irregularity in the alignment of superficial 
epithelial cells 

Å(2) gaps in the epithelial cell layers 
Å(3) enlargement of the basal epithelial cells 
Å(4) the absence or a reduced number of 

subepithelial nerves 
Å(5) brightly reflective granular structures in the 

basal and wing cell layers of the epithelium and 
in Bowmanôs layer 

Å(6) activated keratocytes in the shallow stroma 
Å(7) scattered fine particles in the shallow stroma 
Å(8) infiltration of inflammatory cells in the mid 

stroma 
Å(9) keratoprecipitates on the corneal 

endothelium 
 
ÅNone of these findings were detected in the 30 

normal eyes examined.  
 

X 



Pathological Anatomy 
ÅEpi separation is maximal at night due to 

superficial edema induced by hypotonicity of 
tears caused by lack of evaporation 

 

ÅDuring lid closure, the surface tension of the 
tears will cause an adherence between the lids 
and corneal epithelium 

 

ÅOpening the eyes quickly creates a shearing 
force, which is greater than the force of 
adherence of the affected epithelium which 
results in epithelial avulsion 

 

 

 

 

X 



Pathological Anatomy 

ÅMatrix metalloproteinase (MMP) 
ïName for group of enzymes that break down the structure 

of the extracellular matrix (collagenase) 
ïGelatinase 
ÅComposed of MMP-9 and MMP-2 
ÅDegrades collagen type IV and VII and Laminin  
ïall major components of BM 

ÅElevated levels of MMP-9 and MMP-2 have been 
observed in tears of patients with RCE 
ÅIncreased MMP-9 and MMP-2 expression have been 
implicated in the pathogenesis of RCEôs  
ïupregulation may lead to BM degradation and poor 

epithelial basement membrane adhesion. 

ÅHigher than required levels of MMP may dissolve 
old and newly forming BM 

 

 

X 



Pathological Anatomy 
ÅDiabetic patients 

ïRCE is thought to be more common 

ïDeposition of AGEôs 

ÅAdvanced Glycation End Products 

ÅGlucose cement on hemidesmosomes that anchor 
the basal epithelium to Bowman's 

ïAnchor points are less elastic 

ïMore prone to sloughing  

 

X 



Classification 
ÅDespite common physical presentation, the 
underlying pathology of RCEôs depend on initial 
injury to adhesion complex 
 
ÅIn patients w RCE with ABMD 
ïAbnormal epithelial basement membrane protruding 

forward into the corneal epithelium 
ïPresence of epithelial microcysts 
ïNormal superficial epithelial cells and stroma 

 

ÅIn patients with RCE from Trauma 
ïAltered epithelial cells 
ïActivated keratocytes in shallow stroma 
ïInflamed mid-stromal keratocytes 

 
X 



Classification 
ÅConditions associated with RCE can be 

classified as either primary or secondary 
depending on whether the BM complex 
abnormality is intrinsic or acquired.  

ÅPrimary 

ïIntrinsic  

ïDue to corneal dystrophies 

ÅABMD 

ÅReis-Buckers 

ÅLattice, Granular, Macular 

ïBilateral and symmetrical 

ïDevelop in multiple locations on cornea 
X 



ÅSecondary 

ïAcquired / Extrinsic 

ïTraumatic abrasion 

ÅSudden, sharp 

ïTear film 
abnormalities 

ïEyelid pathologies 

ïDry eye  

ïS/P LASIK 

ïSalzmannôs Nodular 

ïBK 

ïFollowing ulcers 

 
Plant leaf, mascara brush, keys, toys, tree branches X 



Divisions ÅMicroform 
ïDuration of 30 minutes to several hours 

ïTypically have intact epithelial surface 

ïMore frequent 

ïOften associated with EBMD 

ïPunctate epithelial erosions 

 

ÅMacroform 
ïMay last for several days 

ïPain, photophobia 

ïTypically traumatic in origin 

ïFrank epithelial defects or large areas of edematous 
non-adherent epithelium 

 
X 



Courtesy of Ramamurthi et al 

X 



Franceschetti Hereditary Recurrent 

Corneal Erosion 

ÅNewly discovered Corneal Dystrophy 

ïFranceschetti Corneal Dystrophy 

Am J Ophthalmol. 2012 Mar 7. [Epub ahead of print] 

Franceschetti Hereditary Recurrent Corneal Erosion. 

Lisch W, Bron AJ, Munier FL, Schorderet DF, Tiab L, Lange C, Saikia P, Reinhard T, Weiss JS, 

Gundlach E, Pleyer U, Lisch C, Auw-Haedrich C. 

X 
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Diagnosis 
ÅHx of previous trauma 

     to involved eye 

ÅSLE with indirect 
illumination 

ïRetroillumination after dilation 

ÅRagged greyish-staining area 
of epithelium 

ÅCellulose sponge test looking 
for loose epithelium 

ÅTopography 

X 



Diagnosis 
ÅSlit lamp 

ïEpithelial 

ÅMicrocysts (dots) 

ÅReduplication of basement membranes (maps) 

ÅExtensions of collagenous filaments (fingerprints) 

ÅLoosely adherent, elevated epithelium 

ÅHistory 

ïPrevious trauma? 

ÅOther  

ïPain, photophobia, tearing 

X 



Management Options 
ÅMedical ï (>95% successfully managed, 70% 

remaining symptom free x 1 yr, 40% 4 years) 
ïPromoting epithelial regeneration 
ïPatching  (rare), bandage contact lenses 
ïAntibiotics, cycloplegics, hyperosmotics, corticosteroid 
ïOral tetracyclines 

ÅMechanical 
ïWhen medical management is not successful 
ïDebridement 
ïAnterior Stromal Puncture (ASP) 

ÅSurgical 
ïPhototherapeutic keratectomy (PTK) 
ïDiamond burr superficial keratectomy 
ïNd:YAG  
ïAlcohol Delamination 

X 



Medical Management 
ÅPatching vs. BCL 

ÅLubrication  

ÅCycloplegics 

ÅAntibiotics 

ÅTopical NSAIDs? 

ÅCorticosteroids 

ÅHyperosmotics 

ÅOral tetracyclines 

X 



Management ÅBandage CL 

ïDesigned to relieve pain 

ïProtect epithelium from eyelids 

ïOptions 

ÅAcuvue Oasys (Vistakon) 

ÅAir Optix Night and Day (Ciba Vision) 

ÅPurevision (Bausch and Lomb) 

 

ïCPT Code 92071 (99070) ðFitting of a contact lens for 
treatment of ocular surface disease 

ÅOld Code 92070 used to include materials (CL) 

ÅNow its just fitting of lens and need to bill for CL separately  

ïOther lens choices: scleral CL, collagen corneal CL 

 X 



Management ÅBandage CL 
ïLens should be fitted fairly tight 
ÅMin of 6 weeks is needed to allow BM remodeling to return to 

normal 

ïSix weeks continuous wear 
ïConcerns? 

 
Fraunfelder F. Cabezas M.  Treatment of Recurrent Corneal 
Erosion by Extended-wear Bandage Contact Lens.  Cornea. 

Feb 2011 
 
ï12 pts fit w EW BSCL x 3 mo 
ÅReplaced q2weeks 
ÅProphylactic ofloxacin 2x d 
ÅAll pts felt immed relief after BSCL insertion and during 3 mo 

period 
Å75% asymptomatic after 1 year 

  

X 



Medical Management 
ÅLubrication 
ïGels, drops, ointments 

ïReduces friction 

ïMaximizes health of tear film 

ÅCycloplegics 
ïReduce secondary inflammation 

ïImprove comfort 

ïHomatropine 5% BID 

ÅAntibiotics 
ïProphylaxis 

ÅTopical NSAIDs 
ïUsed for analgesia 

ÅCorticosteroids 

 X 



Medical Management 
ÅHyperosmotics 

ïProduce an osmotic gradient 

ïPromote epithelial adherence 

ïMinimize epithelial edema 

ÅOccurs overnight when lids are closed 

X 



Medical Management 

ÅDoxycycline 

ïInhibits MMP  

ïImproves meibomian gland dysfunction 

ïDoxycycline shows 70% decrease in MMP activity 
in corneal cultures 

ÅNo recurrences after 21.9mo follow up 

ïDosage may vary 

ÅSub anti-microbial dose 

Å20 mg to 50 mg BID 

ÅTx for min of two months following RCE 

X 



Azasite 
ÅAzaSite qhs in all cases of RCE in the presence 

of lid disease  

Åshown to inhibit MMP-9 in epithelium and 

endothelium  

ÅMay be better tolerated than DCN 

ÅOff label  

ÅCost is concern 

 

X 



Corticosteroids 
ÅResearch shows that corticosteroids inhibit 

MMP-9 and other enzymes that are known to 

cause epithelial breakdown specifically in RCE  

ÅLotemax qid x 2 weeks then bid x 6 weeks 

ïConcern of long term Tx 

ïSide Effects (check IOP within 1 month) 

Dursun D. Kim M, et al.  Treatment of Recalcitrant Recurrent 

Corneal Erosions with Inhibitiors of Matrix Metalloproteinase-9, 

Doxycycline and Corticosteroids.  Am J Ophtalmol.  July 2001 

 

Wang L et al.  Treatment of recurrent corneal erosion syndrome 

using the combination of oral doxycycline and topical 

corticosteroid.   Clin Exp Ophthalmol. 36:2007. X 



FreshKote 
ÅFocus Laboratories 

 

Å2.0% Polyvinyl pyrrodilone 

Å0.9% Polyvinyl alcohol (87% hydrolyzed) 

Å1.8% Polyvinyl alcohol (99% hydrolyzed) 

 

 

X 



FreshKote 

ÅTreats all 3 tear film layers 

ïLipid layer: Amisol 

ïAqueous layer 

ïMucin layer 

ÅHas a high oncotic pressure 

ïRe-establishes integrity of epithelium 

ïReduces microcystic edema 

ïPrevents recurrent damage 

X 



FreshKote 
ÅIndications:  

ïa lubricant indicated for the treatment of moderate to severe 

dry eye 

ÅContraindications: 

ïin patients with known severe hypersensitivity to any of the 

ingredients in the formulation 

ÅPrescription only 

ÅSupplied in 3.5 ml or 15 ml bottles 

ÅDosage 

ï1 or 2 drops in affected eye(s) as needed 

ÅSafe for CL wearers 
X 



Restasis and Punctal Plugs 
ÅBernauer et al.   

Åéé..Due to thinning of the tear film, the lids 

might have tight adherence to the surface of the 

cornea overnight leading to tearing of 

epithelium upon wakening 

 

X 



Autologous Serum 
ÅUse first described in 1984 by  

  Fox et al (for keratoconjunctivitis 
sicca) 

ÅUnpreserved, non-antigenic 

ÅUtilizes patients own blood serum 

ÅBlood is drawn and serum is spun  

 down and mixed with artificial 
tears. 

ïDoesnôt contain red blood cells and 
clot factors 

ÅReplaces individualized 
antibodies X 



Autologous Serum 

ÅWhen applied on RCE 

ïExtra supply for necessary glucose, proteins and 
calcium for the epithelium to migrate rapidly 

ÅSpeeding up first phase of wound healing 

ïVitamin A and fibronectin also help speed this up 

 

ïAffects final phases of wound healing by supplying 
necessary extracellular matrix components 

 

ïSupplies growth factors that activates keratocytes to 
produce extracellular matrix components 

X 



Autologous Serum 
ÅStudy in 2010 ï 33pt 
ï6x/day for 3 moôs, followed by 4x/d for 3 mo 

ïPts seen 1d, 3d, 1 week, qmo x 12, q 3mo 

ï28pts (85%) no recurrence 
Å 2.5 years 

ïRecurrence rate of 15% over 30 mo period makes it 
viable option 

ï85% success 

 
Ziakas N et al.  Long-Term follow up of autologous serum treatment for 
recurrent corneal erosions.  Clin Exp Ophthalmol. 2010:38 683-687. 

 

ïCostly - $150-300 time, 2-4x /year 

ïInconvenient - Requires blood donation from patient 

ïPossible risk of infection  

 

 

X 



Diabetic Patients 
ÅMaintain adequate blood sugar 

ïProper diabetic control is first priority  

ÅHgbA1C <7% 

Å10% lower than current 

 

ÅAdvanced Glycation End product - AGE 
Inhibitor ? 

ïBenfotiamine 

ÅSynthetic Thiamine  

ïLipophilic analog of Vitamin B1 

 The Effects of Long-Term Oral Benfotiamine Supplementation on Peripheral Nerve 

Function and Inflammatory Markers in Patients With Type 1 Diabetes: A 24-month, 

double-blind, randomized, placebo-controlled trial . Diabetes Care. 2012 Mar 23 
X 

http://www.ncbi.nlm.nih.gov/pubmed/22446172


Mechanical and Surgical Management 

ÅEpithelial Debridement 

ÅProkera Amniotic Ring 

ÅAnterior Stromal Puncture 

ÅNd:YAG Puncture 

ÅPhototherapeutic Keratectomy (PTK) 

ÅAlcohol Delamination 

ÅSuperficial Keratectomy 

 

X 



Epithelial Debridement 
ÅUse cotton swab, spatula,  

     spud, or jewelers forceps 

ÅBegin by softening epithelium by instilling topical 
anesthetic q 15-30 sec for 1-2 min 

ÅWork toward the center of the cornea 

ÅAvoid pulling up or out  

ÅTry to keep straight, firm edges 

ÅKey is to make sure to get Bowmanôs smooth 

ÅBCL, topical antibiotics, topical NSAIDs PRN 

ÅOral analgesics if needed 

ÅCPT 65435 (Removal of corneal epithelium) $103.58 

ÅED success 65-82% (varies) X 



X 



X 



X 



Prokera Amniotic Membrane 
ÅSutureless Amniotic 

membrane 

ïInnermost of 3 
membranes forming 
the fetal membrane 

ïAvascular and 
acellular.  It will 
facilitate epithelial 
healing 

ïCombined action 
helps stimulate 
epithelialization 

 X 



X 

 

X 

PROKERA® can remain in the eye up to 30 days. However, PROKERA® should facilitate 

healing in most defects within 5-10 days at which point the membrane in the device will 

naturally dissolve and the ring set can be removed.  



Sutureless ProKera®  
FDA-approved Device 

�‡Easy to insert in the 
office, bed side, and 
OR 

�‡Monitor healing by 
fluorescein and IOP 
�E�\���7�R�Q�R�S�H�Q�Œ��
without removal  

�‡Does not interfere 
with antibiotic 
penetration  

X 

65778 (the CPT 
code for 
ProKeraôs 
insertion) 
$1670.34  


