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Recurrent Corneal Erosion
A Chronic relapsing disease of corneal epitheliur

A Characterizedy disturbance of epithelial
basement membrane

I Defective adhesions

I Recurrent breakdown of cornesithelium
ARedness, photophobia, tearing
AUsually at night or upon awakening
AMay be related to REM during sleep



Recurrent Corneal Erosion Syndror

A Relatively common condition
I Many cases have pddk of trauma
I Corneal dystrophies

A Management can be frustrating for both patien
and doctor

| Patient discouraged because of recurrent pain and
decreased vision

I Doctor disheartened by inability to cure disease



Differential Diagnosis
A Selfi inflicted corneal injury

A Exposure keratitis

A Recurrence of Herpes Simplex Keratitis
A NeurotrophicKeratitis

A Roughening of tarsal plate

A Foreign bodies under tarsal plate




Recurrent Corneal Erosion
A Recognized as a disease entity for over 100 year:
I First report published in 1872 by Hansen
Afil ntermi ttent neuralgic ves

I Von Arlt published same phenomenon 2 years later

A 1900:Szili reported epithelial irregularities and gray dots associatec
with recurrent erosion

A 1901: Stood suggested trauma to epithelium and anterior stroma
resulted in an inability of new epithelium to form normal attachment:
to the I njured anterior Bowman

A1921: Vogt described finmMaFlwhit

staining, and an irregular epithelial surface with localized edema
X



Recurrent Cornedrosion Syndrom

A Age range 243 years
I Highest prevalence bet third and fourth decades

I In 5 studies the mean age was 38,42 ,44,45, 43
A Mean age 42 ¥

A Equal distribution bet men and women (slight
female)

A Interval bet initial abrasion and first recurrence
| 2 daysto 16 years

A Family Hx in 3%

A 10% cases bilateral

A Pain is most common symptom (followed by)
I Watering
I Blurred vision



Recurrent Corneal Erosion Syndror

A Incidence of RCE 1:150 cases following a
traumatic abrasion

A Majority T 87% (one study) occur within the
lower half of the cornea irrespective to the
etiology
I In close proximity to Hudso®tahliline

@ Tiredness, menopause, menstruation, and alcohol we
recognized as aggravating factors

A Ptswith EBMD who suffer trauma are more
likely to suffer from RCE

A Despite conservativex, 5% of cases continue
to suffer recurring episodes



A Corneal Epithelium

Anato IMY5-6 cell layers thick

g Precorneal

tear film
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layer

I 50um thick
| stratifled sqguamous to
ABasilar columnar cell
I Rapidly renewing tissue
which loses its surface
cells into tear film

I Turnover 46 days

I Maintains smoothness
of optical surface

| Barrier against micro
organisms

I Maintainsdeturgence
of stroma



Anatomy

A Egithelial cells rest on the basement membrane
128nm

I Lamina Lucid& made of glycoproteifaminin
A secretedy overlyingepi

I LaminaDensa Made of Type IV collagen
A secreted by overlyingpi

I LaminaReticularisi Made offibronectin
A secreted by underlying stroma

A Normal adherence t0 BM oo srme copmms

mai ntai ned bygsERal
compl exeso: X

A Hemidesmosomes (arrowhead)
A Laminalucidaanddensa

A Anchoring fibrils (arrows)

A Laminin

A Fibronectin

AType IV and VII Collagen



Basal cells

Basal lamina

< www.eophtha.com

Hemidesmosomes Desmosomes

A Numerous hemidesmosomes are scattered on the basa
of the epithelial cells

A Fine fibrils radiate from them into the BM to join the two
together

A When epithelial defect occurs fibronectin covers the stro
to help allow adjacent cells to slide over the denuded art

I Those cells will proliferate to form overlying superficial cells

I The basal cells will begin to form adhesion complexes with t
BM



Pathological Anatomy

A Reattachment of corneal epithelium following an
abrasion appears faulty

A Variety of adhesion complex defects have been
observed

I Reduplication of BM
I Loculationof connective tissues
I Absence of BM and hemidesmosome

A Corneal Epithelium 2
I develops pale, swollen basal cells oy
I Pseudocysticollections of cellular and amorphous

debris are found within thepi (due to aberrant BM)

A Leads to elevation afpiand accumulation of underlying
debris

A And the further formation of abnormal BM
I cycle seltperpetuates




A In vivo laser confocal microscopy

A (1) irregularity in the alignment of superficial
epithelialcells

A (2) gaps in the epithelial cell layers
A (3) enlargement of the basal epithetells

A (4) the absence or a reduced number of
subepitheliaherves

A (5) brightly reflective granular structures in the
basal and wing cell layers of the epithelium a
Il n Bowayarn o s

A (6) activatedkeratocytesn the shallowstroma [Xe
A (7) scattered fine particles in the shallsirkoma

A (8) infiltration of inflammatory cells in the mid
stroma

A (9) keratoprecipitatesn the corneal
endothelium

A Noneof these findings were detected in the 3
normal eyes examined.




X

Pathological Anatomy

A Epi separation is maximal at night due to
superficial edema induced Iwypotonicityof
tears caused by lack of evaporation

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

A Opening the eyes quickly creates a shearing
force, which Is greater than the force of
adherence of the affected epithelium which
results in epithelial avulsion



Pathological Anatomy

A Matrix metalloproteinase (MMP)

I Name for group of enzymes that break down the struct
of the extracellular matfrix (collagenase
I Gelatinase
A Composed of MMP and MMR2

A Degradesollagentype IV and VII and_aminin
I all major components of BM

A Elevated levels of MMP and MMR2 have been
observed In tears of patients with RCE

A Increased MMP and MMR2 expression have bee
|l mpl i cated 1 n the path

I upregulatiommay lead to BM degradation and poor
epithelial basement membrane adhesion.

A Hiézjher than required levels of MMP may dissolve
|d and newly forming BM



Pathological Anatomy
A Diabetic patients

I RCE is thought to be more common
iDeposition of AGEOS
AAdvancedGlycationEnd Products

AGlucose cement on hemidesmosomes that anch
the basal epithelium tBowman's

I Anchor points are less elastic
i More prone to sloughing




Classification

A Despite common physical presentation, the

underl ying pathol ogy o
Injury to adhesion complex

A In patients w RCE with ABMD

I Abnormal epithelial basement membrane protruding
forward into the corneal epithelium

I Presence of epitheliahicrocysts
I Normal superficial epithelial cells and stroma

A In patients with RCE from Trauma
I Altered epithelial cells

I Activated keratocytes in shallow stroma
I Inflamed midstromal keratocytes



Classification

A Conditions associated with RCE can be
classified as either primary or secondary
depending on whether the BM complex
abnormality Is intrinsic or

A Primary
I Intrinsic
I Due to corneal dystrophies
AABMD

AReisBuckers
ALattice, Granular, Macular

I Bilateral and symmetrical
I Develop in multiple locations on cornea




A Secondary
I Acquired / Extrinsic B&

Traumatic abrasion
A Sudden, sharp

Tear film
abnormalities

Eyelid pathologies —.
Dry eye

S/P LASIK

Sal zmanno
BK

Following ulcers

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



A Microform Divisions

I Duration of 30 minutes to several hours
I Typically have intact epithelial surface

I More frequent

I Often associated with EBMD

I Punctate epithelial erosions

A Macroform
I May last for several days
I Pain, photophobia
I Typically traumatic in origin
I Frank epithelial defects or large areas of edematous
nonadherent epithelium






Franceschettdereditary Recurrent
Corneal Erosion

A Newly discovered Corneal Dystrophy
I FranceschettCorneal Dystrophy

Am JOphthalmol 2012 Mar 7. Epubahead of print]
FranceschettiHereditary Recurrent Corneal Erosion.

LischW, BronAJ, Munier FL, SchordereDF, TiabL, Lange C SaikiaP, ReinhardT, Weiss JS
GundlachE, PleyerU, Lisch C, Auw-HaedrichC.
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Diagnosis
A Hx of previous trauma

to involved eye

A SLE with indirect
Hlumination

I Retroilluminationafter dilation
A Ragged greyisistaining area
of epithelium

A Cellulose sponge test looking
for loose epithelium

A Topography




Diagnosis
A Slit lamp
I Epithelial
AMicrocysts(dots)
AReduplication of basement membranes (maps)

AExtensions of collagenous filaments (fingerprints)
ALoosely adherent, elevated epithelium

A History
I Previous trauma?
A Other
I Pain, photophobia, tearin




Management Options
A Medicali (>95% Successfully managed, 70%
remaining symptom free xyir, 40% 4 years)
I Promoting epithelial regeneration
I Patching (rare), bandage contact lenses
I Antibiotics, cycloplegics hyperosmoticscorticosteroid
I Oraltetracyclines
A Mechanical
I When medical management is not successful
I Debridement
I Anterior Stromal Puncture (ASP)
A Surgical
I Phototherapeutic keratectomy (PTK)
I Diamond burr superficial keratectomy
I Nd:YAG
I Alcohol Delamination



Medical Management
A Patching vs. BCL

A Lubrication

A Cycloplegics

A Antibiotics

A Topical NSAIDs?
A Corticosteroids
A Hyperosmotics

A Oral tetracyclines




A Bandage CL Management

I Designed to relieve pain
I Protect epithelium from eyelids
I Options

A Acuvue Oasys\(istakon

A Air Optix Night and Day (Ciba Vision)
A Purevision(Bausch and Lomb)

I CPT Code92071 (990709 Fitting of a contact lens for
treatment of oculasurfacedisease

A Old Code 92070 used to include materials (CL)
A Now its just fitting of lens and need to bill for CL separately

I Other lens choices: scleral CL, collagen corneal CL



A Bandage CL I\/Ianagement
I Lens should be fitted fairly tight

A Min of|6 weeks is needed to allow BM remodeling to return to
norma

T Sixweekscontinuous wear
I Concerns?

Fraunfeldel. Cabeza$l. Treatment of Recurrent Corneal
Erosion by Extended/e?:r Bbaznodfl e Contact Len€&ornea.
e

I 12ptsfitw EW BSCL x 3mo

A Replaced g2weeks
A Prophylacticofloxacin2x d

A All ptgfelt Immedrelief after BSCL insertion and duringn3o
perio

A 75% asymptomatic after 1 year



Medical Management
A Lubrlcatlo

I Gels, drops, ointments
I Reduces friction
I Maximizes health of tear film
A Cycloplegics
I Reduce secondary inflammation
I Improve comfort
I Homatropines% BID
A Antibiotics
I Prophylaxis
A Topical NSAIDs
I Used foranalgesia

A Corticosteroids



Medical Management
A Hyperosmotics

I Produce an osmotic gradient
I Promote epithelial adherence

I Minimize epithelial edema
AOccurs overnight when lids are closed

T e

Doctor Recommended!

— | 0
BauschalLomb 5 /o

Muro128 ™«

sodium chloride hypertonicity ophthalmic ointment, 5°

: Net We. 1/4 0L, (7 9)
'\ TWO 1/8 OL (3.59) Tubes  TWIN PACK
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Medical I\/Ianageme. H]_UIJU}(

A Doxycycline
I Inhibits MMP
I Improvesmeibomiangland dysfunction

I Doxycycline shows 70% decrease in MMP activity
In corneal cultures
ANo recurrences after 21.9mo follow up
I Dosage may vary
ASub antimicrobial dose
A20 mg to 50 mg BID
ATx for min of two months following RCE




Azasite
A AzaSiteghsin all cases of RCE in the presence

of lid disease

A shown to inhibit MMP9 in epithelium and
endothelium

A May be better tolerated than DCN

A Off labe
A Cost is concern




Corticosteroids
A Research shows thabrticosteroids inhibit

MMP-9 and other enzymes that are known to
cause epithelial breakdown specifically in RCE

A Lotemaxqid x 2 weeks then bid x @eeks

I Concern of long termx
I Side Effects (checlOP within 1month)

DursunD. Kim M, et al Treatment of Recalcitrant Recurrent
Corneal Erosions witlhnhibitiors of Matrix Metalloproteinas®,
Doxycycline and CorticosteroidsAm JOphtalmol 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.



FreshKote

A Focus Laboratories

A 2.0% Polyvinyl pyrrodilone
A 0.9% Polyvinyl alcohol (87% hydrolyzed)




FreshKote

A Treats all 3 tear film layers
I Lipid layer: Amisol
I Agueous layer
I Mucin layer
A Has a high oncotic pressure
I Re-establishes integrity of epithelium
I Reducesnicrocysticedema
I Prevents recurrent damage




FreshKote

A Indications:

I a lubricant indicated for the treatment of moderate to sever:
dry eye

A Contraindications:

I In patients with known severe hypersensitivity to any of the
Ingredients in the formulation

A Prescription only
A Supplied in 3.5 ml or 15 ml bottles

A Dosage
I 1 or 2 drops in affected eye(s) as needed

A Safe for CL wearers



RestasiandPunctalPlugs
A Bernaueeet al.

Aé é . . Dathenning of the tear film, the lids
might have tight adherence to the surface of tr
cornea overnight leading to tearing of
epithelium upon wakening

P
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Autologous Serun ﬁ
A Use first described in 1984 by

Fox et al (forkeratoconjunctivitis i .

siccd

A Unpreserved, neantigenic

A Utilizes patients own blood seru
A Blood is drawn and serum is spu

down and mixed with artificial
tears.

I Doesnot contail n
clot factors

A Replaces individualized
antibodies

.




Autologous Serum

A When applied on RCE

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

ASpeeding up first phase of wound healing
I Vitamin A andfibronectin also help speed this up

I Affects final phases of wound healing by supplying
necessary extracellular matrix components

I Supplies growth factors that activates keratocytes
produce extracellular matrix components



Autologous Serum

A Study in 2010 33pt

6x/day for 3mo Ofallowed by 4x/d for 3no
Ptsseen 1d, 3d, 1 weegmox 12, g 3mo

28pts (85%) no recurrence
A 2.5 years

Recurrence rate of 15% over B8® period makes it
viable option

85% success

ZiakasN et al. LongTerm follow up of autologous serum treatment for
recurrent corneal erosionsClin Exp Ophthalmol 2010:38 68387 .

Costly- $150300 time, 24x /year
Inconvenient Requireddlood donation from patient
Possibleisk of infection




Diabetic Patients

A Maintain adequate blood sugar

I Proper diabetic control is first priority
AHgbA1C <7%
A10% lower than current

A AdvancedGlycationEnd product AGE
Inhibitor ?

I Benfotiamine
A Synthetic Thiamine
I Lipophilic analog of Vitamin B1

The Effects of LongTerm Oral Benfotiamine Supplementation on Peripheral Nerve
Function and Inflammatory Markers in Patients With Type 1 Diabetes: A 24month,
double-blind, randomized, placebecontrolled trial . Diabetes Care2012 Mar 23



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

Mechanical and Surgical Managem

A Epithelial Debridement

A ProkeraAmniotic Ring

A Anterior Stromal Puncture
ANd:YAG Puncture

A Phototherapeutic Keratectomy (PTK)
A Alcohol Delamination

A Superficial Keratectomy



Epithelial Debrideme

A Use cotton swab, spatula,
spud, or jewelers forceps

A Begin by softening epithelium by instilling tonical
anesthetic g 180 sec for 12 min g

A Work toward the center of the cornea \

A Avoid pulling up or out

A Try to keep straight, firm edges

AKey is to make sure to g

A BCL, topical antibiotics, topical NSAIDs PRN

A Oral analgesics if needed

A CPT 65435 (Removal of corneal epithelium) $103.58
. A ED success 682% (varies)













ProkeraAmniotic Membraneio
A Sutureles@mniotic

membrane ]

i Innermost of 3 | %%ij%
membranes forming S
the fetal membrane |\ o

i Avascularand =

acellular It will
facilitate epithelial
healing

I Combined action
helps stimulate
epithelialization




PROKERA® can remain in the eye up to 30 days. However, PROKERA® should facilit
healing in most defects withinB) days at which point the membrane in the device will
naturally dissolve and the ring set can be removed.




Sutureless ProKerar
FDA-approved Device
:?*‘ﬁi:\f'\’r &z

fEasy to insert in the
office, bed side, and

OR

Monitor healing by
fluorescein and IOP
E\ 7TRQRSHQ&E
without removal

iDoes not interfere
with antibiotic
penetration



