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Recurrent Epithelial Erosion—cause of
sudden pain and eye irrita on
INTRODUCTION
Mr B, a 50‐year‐old male, presented
for assessment following referral by
his GP for inves ga on of reported
“progressing severe ocular pain”.
The pa ent had begun suﬀering the
onset of sudden pain in either eye
approximately two years previously.
He described the pain as being
moderate to severe, mainly at the
severe end of the scale. The
condi on had been slowly increasing
in frequency as me progressed.
The onset of pain was either on
waking in the morning or prior to
waking in the early morning. The
level of pain was enough to cause
the pa ent to wake at 3 to 4 am. The
pain was persis ng for
approximately 10 to 15 minutes then
aba ng; however the eye would
remain irritated during the rest of
that day. The presenta on could be
in either eye without a definite
pa ern.
The pa ent was using topical
Livos n drops twice a day
prophylac cally which appeared to
moderate both the incidence and
the severity of the condi on.
Previous ocular history
The pa ent reported that his vision

was generally good apart from the
onset of presbyopia some years
ago. He was using hobby glasses for
reading.
The pa ent reported an incidence
of possible trauma approximately
two years ago involving galvanized
iron flakes.
Medical history
The pa ent reported his general
health to be “average” and was not
taking any prescribed systemic
medica on. He reported no history
of allergies
Family medical and ocular history
The pa ent’s family history was
unremarkable.
General examina on showed
uncorrected distance vision to be
6/9 binocularly. Fundus
examina on showed the posterior
pole was unremarkable and the
intraocular pressures were normal.
Slit‐lamp bio‐microscopy showed
the presence of a corneal
epithelium basement membrane
dystrophy. Also present were areas
of slight superficial punctate
epithelial staining in the le eye.
The last reported incidence of pain
was in the le eye. The presence of
bilateral blephari s was noted.

DIAGNOSIS
The signs and symptoms, together
with the history given, led to the
diagnosis of recurrent epithelial
erosion in the presence of map‐dot‐
fingerprint dystrophy .
The absence of significant corneal
defect allows the elimina on of
more serious corneal concerns such
as a corneal ulcer, herpes simplex
virus infec on, or peripheral
corneal thinning. As a non contact
lens wearer mechanical trauma
from contact lens wear can be
excluded.
Corneal map‐dot‐fingerprint
dystrophy is by far the most
common corneal dystrophy and is
named from its characteris c
appearance under the slit lamp.
Various pa erns of dots, and lines
that mimic fingerprints and / or
pa erns that resemble maps can be
seen in the epithelium.
The presence of map‐dot‐
fingerprint dystrophy has been
associated with the incidence of
recurrent epithelial erosion. Also
the presence of blephari s is
known to aggravate the presence of
recurrent epithelial erosions.

Corneal map‐dot‐fingerprint dystrophy is by far the most common corneal
dystrophy and is named from its characteris c appearance under the slit lamp

DISCUSSION
The corneal anatomy consists of five layers;
the epithelium, Bowman’s layer, the stroma,
Descemet’s membrane, and the endothelium.

Then there are two layers of long and thin
surface cells jointed by bridges. The surface
area of the outermost surface cells is increased
by microplicae and microvilli which facilitate
the adsorp on of mucus providing an eﬀec ve
base for the tear layer above. A er a life span
of a few days the superficial cells are shed onto
the tear film.

The endothelium consists of a single cell layer
of hexagonal cells. This layer plays a vital role
in the hydra on level of the
cornea. With age the number
Corneal erosions are
of these cells decreases and as
perhaps one of the most
they do not regenerate the
common and neglected
surrounding cells expand to fill
ocular disorders. Mis‐
the space.
diagnosis of a scratched

As the epithelium has excellent
regenera ve proper es the
epithelium replaces itself within
several days.

Recurrent epithelial erosion is a
cornea is fairly common.
Descemet’s membrane is
common clinical disorder
composed of a fine la ce
characterized by repeated
work of collagen fibers. The membrane
spontaneous breakdown of the corneal
consists of two layers; an anterior banded
epithelium. The pathomechanism of this
layer and a posterior non‐banded layer.
breakdown is due to the abnormali es of the
adhesion complex between the corneal
The stroma makes up the majority of the
epithelium and the stroma.
cornea, approximately 90 percent of its
thickness. It is primarily made of regularly
The corneal epithelium basement complex is
orientated layers of collagen fibrils whose
responsible for the ght adhesion of the basal
spacing is maintained by proteoglycans ground
cell layer of the epithelium to the underlying
substance with keratocytes spread between its
stroma. Recurrent epithelial erosions are
layers.
commonly caused by superficial corneal
trauma and may also occur in certain corneal
Bowman’s layer is the superficial layer of the
dystrophies such as Cogan microcys c
stroma. Its is a cellular structure and does not
dystrophy which is also known as map‐dot‐
regenerate if damaged
fingerprint dystrophy. This condi on is neither
The epithelium consists of three basic cell
familial nor progressive.
types. Firstly there are the single basal
Recurrent epithelial erosions
columnar cells a ached to the
develop in about 10 percent of
stroma through the epithelial
Recurrent
epithelial
pa ents, usually a er the age of 30
membrane and Bowman layer
erosion is a common
years of age. The simultaneous
by hemidesmosomes. These
condi
on
characterized
occurrence of bilateral recurrent
provide the firm anchor points
by repeated, disrup on
epithelial erosions would strongly
for the epithelium to remain
of the corneal
suggest map‐dot‐fingerprint
a ached to the cornea.
epithelium. O en the
dystrophy involvement.
It appears that these anchor
condi on is preceded by
Reidy, Paulus, and Gona (2000)
points are aﬀected in
trauma to the corneal
reviewed the associated factors of
recurrent epithelial erosions.
surface.
104 pa ents with recurrent
The basal cells are regenerated
epithelial erosion. They found a
via migra on from limbal stem
history of trauma in 45 percent of pa ents, the
cells thus damage to those limbal stem cells by
presence of epithelial basement membrane
trauma can markedly aﬀect the epithelium’s
dystrophy in 29 percent of pa ents, and 17
ability to remain healthy and viable.
percent of pa ents had both a history of
Next there two or three rows of wing cells
trauma and evidence of epithelial basement
which, as the name suggests, have thin “wing
membrane dystrophy.
like” extensions.

Bentley et al (2001), using a canine model,
proposed that corneas with chronic corneal
epithelial defects are lacking a normal
basement membrane structure in the region of
the epithelial defect.
Steele (1999) observed that the
hemidesmosomal a achment between the
basement membrane and basal cells
completely disappears outward from the
epithelial defect margin.
The re‐establishment of these ght adhesions
to the underlying stroma is an important pre‐
requisite for the stability of regenerated
corneal epithelium. Thus it could be presumed
that in recurrent epithelial erosion these ght
adhesions do not re‐establish correctly.
During sleep the tear layer thins and at this
me areas of poorly adhered epithelium may
become a ached to the surface of the tarsal
conjunc va of the upper lid. Areas of adhered
corneal epithelium can pull away from the
basement membrane of the cornea during
periods of REM sleep or with the opening of
the upper lid on waking causing the recurrent
epithelial erosions.
The intermi ent onset of erosions would
depend on the level of adhesion of the
abnormal areas of corneal epithelium and
there would be no specific pa ern to the
occurrence of these erosions.

MANAGEMENT
The first line in medical treatment of recurrent
epithelial erosion is the use of lubricants.
In the present case with only slight to
moderate epithelial defects the preferred
regime would be ini al treatment using
unpreserved ar ficial tears between 4 to 8
mes a day and the use of ointment at night.

The aim of lubricant treatment would be to
achieve a period of three months without a
occurrence of an erosion before tapering of the
regime would be considered.

Jackson (1960) es mated the incidence of
recurrence to be 1:150 cases following
trauma c erosion. Heyworth et al (1998)
found a significant number of pa ents with
recurrent erosion syndrome were s ll
symptoma c 4 years from ini al review.

Other non‐medical treatments have been used
for recurrent epithelial erosions. These include;
anterior stromal micropuncture, YAG induced
epithelial adhesion, excimer laser
phototherapeu c keratectomy, diamond burr
superficial keratectomy, extended wear
bandage lens, and corneal epithelium
debridement of loose epithelium.
Bourges et al (2002) note that in the 12 to 18
months post treatment by excimer laser
phototherapeu c keratectomy there was no
recurrence of erosions in 94.7 percent of the
treated eyes. Soong et al (2002) proposed that
Diamond Burr Superficial Keratectomy is also a
safe and eﬀec ve method of trea ng recurrent
epithelial erosion and a good alterna ve to
phototherapeu c keratectomy and anterior
stromal micropuncture.
Therapeu c contact lenses were in the past
considered to be an inferior treatment op on
due to the high complica on rates. However
with the advent of the new genera on of
silicon hydrogel extended wear contact lenses,
views on the eﬀec veness and safety of that
op on may well need revising.

In addi on, improved lid hygiene using heat
compresses, lid scrubs and massage to reduce
the Blephari s.

If the medical treatments outlined do not
achieve a resolu on in cases of recurrent
epithelial erosions then referral for a non‐
medical treatment such as phototherapeu c
keratectomy should be considered.

Should more aggressive treatment of the
Blephari s be needed, the use of a topical
an bio c such as Doxacycline should be
considered especially if there are reasonably
sized corneal defects present.

It should be noted that treatment with Livos n
is not commonly recommended for the
condi on but Mr B was adamant that if he
ceased the regime of Livos n drops twice daily
then the condi on was exacerbated.

The eﬀect of Livos n in this case can be considered in
two ways.
The first is that the drops are merely providing a form
of lubrica on that is only suﬃcient to prevent the
condi on worsening but is not suﬃcient to enable the
condi on to improve.
If this premise is correct, then the suggested regime
with the more viscous lubricant of unpreserved
ar ficial tears used more o en during the day and
applica on of ointment at night should markedly
improve the situa on for the pa ent. Ul mately, this
treatment should enable a more complete resolu on
of the condi on but may not prevent recurrence.
The second factor to consider with the eﬀec veness of
the Livos n in controlling but not resolving the
condi on is the ques on of whether the an histamine
eﬀect of Livos n is modera ng the course of the
recurrent epithelial erosions. There appears no
evidence for or against this possibility.
The remaining concern in this case is that there is a
known increase in prevalence of recurrent epithelial
erosion in the presence of map‐dot‐fingerprint
dystrophy. As Mr B suﬀers both condi ons full
resolu on may not be achievable.
For example, in a 4‐year review of 117 pa ents with
recurrent erosion syndrome Heyworth and his
colleagues found nearly 60% of all the cases were s ll
symptoma c a er 48 months, with a acks occurring at
a median frequency of 60 days.
Pa ents with epithelial basement membrane
dystrophy (EBMD) were more likely to be symptoma c
than those with a trauma c ae ology. 75% of those
with EBMD were symptoma c a er 48 months
compared to 46% with a trauma c ae ology.

Sources:
Bourges JL, Dighiero P, Assaraf E, Monnet D, Renard G. Photo‐
therapeu c keratectomy for the treatment of Cogan’s micro‐
cys c dystrophy. J Fr Ophthalmol. (2002); 25 (6); 594‐598
Bentley E, Adrams GA, Coritz D, Cook CS, Fisher CA, Hacker D,
Stuhr CM, Reid TW, Murphy CJ. Morphology and immuno‐
histochemetry of spontaneous chronic corneal ep helial de‐
fects (SCCED) in dogs. Invest Ophthalmol Vis Sci. (2001); 42
(10); 2262‐2269
Fagerholm P. Phototherapeu c keratectomy: 12 years of experi‐
ence. Acta Ophthalmol Scand (2003);81(1);19‐32
Heyworth P, Morlet N, Rayner S, Hykin P, Dart J. Natural history
of recurrent erosion syndrome—a 4 year review of 117 pa‐
ents. Br J Ophthalmol (1998);82:26–28
Giesser S, Dunker GL. Recurrent corneal erosion s er mechani‐
cal trauma. Results of transepithelial phototherapeu c
keratectomy. Ophthalmologe (2001);98(10);950‐954
Jackson H. The eﬀect of eyepads on the healing of simple corne‐
al abrasions. BMJ (1960);2:713.
Kanski JJ. Clinical Ophthalmology. 4th Edi on. Bu erworth‐
Heinemann. 2002
Reidy JJ, Paulus Mp, Gona S. Recurrent erosions of the cornea:
epidemiology and treatment. Cornea (2000);19(6);767‐771
Rhee DJ, Pyfer MF. The Wills Eye Manual. 3rd Edi on. Lippinco
Williams & Wilkins 1999.
Soong HK, Farjo Q, Meyer RF, Sugar A. Diamond burr superficial
keratectomy for recurrent corneal erosions. Br J Ohthalmol
(2002);86(3);296‐298
Steele C. Corneal wound healing: a review.Optometry Today
(1999)September 24; 28‐32
Williams R, Buckley RJ. Pathogenesis and treatment of recurrent
erosions. Br J Ohthalmol (1985);69(6);435‐437

