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SUMMARY We performed a retrospective clinicopathological review of 124 patients with epithelial
downgrowth seen over a 30-year-period at the Massachusetts Eye and Ear Infirmary. The purpose
of this study was to determine predisposing factors in the development of epithelial downgrowth,
diagnostic symptoms and signs, and the results of various types of treatments. The incidence of this
condition after cataract surgery was 0*12%, decreasing to 0*08% over the latter decade. 82% of
postsurgical patients with epithelial downgrowth presented to the ophthalmologist within one year
following surgery, commonly complaining of decreasing visual acuity, red eye, and pain. The most
common presenting signs of epithelial downgrowth were retrocorneal membrane, which was seen
in 45% of patients, glaucoma in 43%, corneal oedema in 21%, and a positive Seidel test in 23%.
We found that a variety of conditions predispose to epithelial downgrowth but that no one factor
was present in all cases. Damage to the underlying endothelium, corneal stromal vascularisation,
and stromal downgrowth appeared to be important events not emphasised in prior studies. The
angle was partially or totally closed in 87% of enucleation specimens. Patients treated surgically
underwent fewer enucleations than those treated medically or not treated.

Epithelial downgrowth is a serious though relatively
uncommon complication of ocular surgery and
trauma which frequently results in blindness from
intractable glaucoma. In the older literature 17-26%
of all enucleations after cataract surgery are reported
to be due to this complication.'-7 Treatment of it has
met with little success despite attempts with a variety
of methods.
We reviewed all cases of epithelial downgrowth

histologically diagnosed in the David G Cogan Eye
Pathology Laboratory at the Massachusetts Eye and
Ear Infirmary (MEEI) over a 30-year period. The
object of this study was to re-evaluate and update the
known predisposing factors in the development of
epithelial downgrowth, diagnostic symptoms and
signs, and the results of various types of treatments.

Materials and methods

One hundred thirty-nine cases of epithelial down-
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growth recorded in the files of the David G Cogan
Eye Pathology Laboratory at the MEEI from
January 1953 to May 1983 were reviewed, and
pathological specimens were examined to confirm
the diagnosis. The specimens examined histopatho-
logically are listed in Table 1. Fifteen cases diagnosed
clinically to have epithelial downgrowth could not be
confirmed histologically from available slides and
were excluded.
The medical records of all histologically confirmed

cases were reviewed. The patient's age, sex, type of
surgical procedure or trauma, length of time before
clinical presentation, presenting signs and symptoms,
concurrent illnesses, medications, and visual acuity
at the time of enucleation were recorded. The
operative notes of patients who had undergone
surgery were reviewed for type and number of
sutures, presence and type of conjunctival flap, and
operative complications. The patients' ophthalmolo-
gists were contacted for clinical findings on follow-up
visits. Details of various modes of therapy used in the
treatment of epithelial downgrowth, as well as the
results and the amount of follow-up, were compiled.
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Table 1 Specimen type used to confirm diagnosis of
epithelial downgrowth

Specimen type Surgical % of Trauma % of
patients eyes patients eyes

Corneal button alone 28 26 2 11
Iridectomy alone 21 20 0 0
Iridectomy followed by 6 6 1 6

enucleation*
Enucleation alone 33 31 13 72
Anterior champer tap alone 10 9 2 11
Anterior chamber tap followed by 2 2 0 0

enucleation*
Iridectomy and corneal button* 4 4 0 0
Iridectomy and anterior chamber 2 0 0 0

tap*
Total 120 100 19 100

*Counted as two specimens in total.

The pathological specimens were reviewed and
evaluated for: appearance and organisation of the
epithelium, location and extent of downgrowth, and
the presence of an unclosed wound or fistula, incar-
cerated tissue, stromal vascularisation, or synechiae.
The presence of partial or complete angle closure and
the depth of the anterior chamber were recorded as
well.

Results

One hundred twenty-four histopathologically con-
firmed cases of epithelial invasion of the anterior
chamber were seen at the MEEI between January
1953 and May 1983. Of these, 106 followed surgical
procedures and 18 ocular trauma. Table 2 details the
surgical procedures which preceded epithelial down-
growth.

EPIDEMIOLOGY
The ratio of males to females was 1:1-7 in the surgical
group and 3-5:1 in the trauma group. The age at the
time of surgery ranged from 3 to 89 years. Sixty-eight
of the 106 surgical patients were over the age of 60. In
contrast, the post-trauma patients ranged from 10 to
58 years of age at the time of trauma, with a mean of
26 years. Although there was approximately equal
involvement of the right and left eye in the surgical
group (54 vs 52), the right eye was twice as frequently
involved in the trauma group (12 vs 6).
A total of 44496 cataract extractions were per-

formed at the MEEI between January 1953 and May
1983, 22 272 of which were completed between
January 1973 and May 1983. Fifty-four of the patients
with epithelial downgrowth after cataract extraction
over the entire 30-year period and 17 over the last
decade were operated on at the MEET. Thus the
minimum incidence of epithelial downgrowth after

Table 2 Surgical procedures preceding epithelial
downgrowth

Surgery Number of %
eyes

Intracapsular cataract extraction 76 72
Planned extracapsular cataract extraction 9 8
Unplanned extracapsular cataract extraction 6 6
Penetrating keratoplasty 13 12
Pterygium excision 1 1
Aspiration of aqueous 1 1
Total 106* 100

*Includes two patients with bilateral epithelial downgrowth.

cataract extraction at the MEEI over the entire 30-
year period was 0-12%, dropping to 0*076% in the
last decade. 75% of patients presented to the
clinician with epithelial downgrowth within the first
six postoperative months, with a mean of five months
(Fig. 1).

CLINICAL REVIEW
Of the surgical cases 11% were noted to have
operative complications at or immediately following
surgery. Of these, 50% had vitreous loss. Persistent
hypotony, lens capsule rupture, inadvertent filtering
bleb, and anterior chamber haemorrhage were also
reported. Of those who had epithelial downgrowth
following cataract extraction conjunctival flaps were
limbal based in 16% and fornix based in 52%. In 32%
the data were not available. The fornix based flap was
most commonly used at MEEI; however, the exact
number of limbus vs fornix based flaps during this 30-
year period was not obtainable.
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Fig. 1 Time to presentation with epithelial downgrowth
after ocular surgery.
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Table 3 Presenting chiefcomplaint in patients with
epithelial downgrowth

Symptom Surgical % Trauma %
patients patients

Decreasing visual acuity 35 34 6 33
Red eye 19 18 2 11
Pain (without glaucoma) 14 13 7 39
Tearing 6 6 0 0
Photophobia 2 2 2 11
Foreign body sensation 2 2 1 6
Flashes of light 1 1 0 0
No symptoms recorded 25 24 0 0
Total 104 100 18 100

Five of the postsurgical patients were taking anti-
coagulants for phlebitis and pulmonary embolism.
No other medication was identified as affecting the
development of epithelial downgrowth.

Visual acuity at the time of enucleation was less
than 20/200 in all cases. The reason for enucleation of
eyes was painful glaucoma in a blind eye in the
majority of patients. The presenting chief complaints
from patients with epithelial downgrowth are item-
ised in Table 3, while the presenting signs are detailed
in Table 4.

PATHOLOGY
Epithelial downgrowth was most often found in the
form of sheets of cells, less commonly in cysts or as
scattered islands of cells. All enucleations were of
eyes with epithelial downgrowth in the form of sheets
alone or sheets and cysts. In 17 of the postsurgical
specimens surface epithelium extended through the
wound and into the anterior chamber. The most

Table 4 Presenting signs in patients with epithelial
downgrowth*

Sign Surgical % Trauma %
patients patients

Retrocorneal membrane 48 46 1 6
Painful glaucoma 32 31 4 22
Positive Seidel test 24 23 1 6
Corneal oedema 22 21 4 22
Hypotony 17 16 4 22
Painless glaucoma 14 13 1 6
Iritis 11 11 1 6
Pupillary distortion 10 10 2 11
Iris cyst 8 8 1 6
Anterior chamber cyst 8 8 6 33
Discharge 5 5 1 6
Band keratopathy 5 5 3 17
Bullous keratopathy 3 3 0 0
Flat anterior chamber 2 2 0 0
Iris whitening on photocoagulation 2 2 0 0
Retinal detachment 1 1 1 6
Vitreous haze 1 1 0 0

*Many patients had more than one sign of epithelial downgrowth.

Fig. 2 Fistulous wound lined with downgrowing
epithelium. Hand E, x60.

typical finding consisted of one to three layers of
stratified non-keratinised squamous epithelium of
conjunctival or corneal origin extending over the
posterior cornea and on to the anterior iris (Figs. 2,
3). Unfortunately the source of the epithelium could
not be certainly identified in the majority of the
specimens because of limited tissue for further

Fig. 3 Epithelium growing on posterior surface ofcornea,
across the angle, and on to the anterior surface ofthe iris.
Hand E, x65.
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Fig. 4 Epithelium growing across the angle. H and E, x57.

studies. Obstruction of the trabecular meshwork
was noted in several cases (Fig. 4). Table 5 lists
the findings in corneal button and enucleation
specimens.

TREATMENT
We recorded the course of 75% of the postsurgical
patients for a three-year period. 62% of these
patients were treated surgically, 11% were treated
medically, and the remainder had no therapy.
Surgical treatments included excision of down-
growth, iridectomy, cryotherapy, cautery,
vitrectomy, penetrating keratoplasty, cyst aspira-
tion, and photocoagulation. Medical treatments
included radiation therapy, alcohol and potassium

Table 5 Findings in corneal button and enucleation
specimens

Finding Surgical % of Trauma % of
patients specimens patients specimens

Fistula 19 26 9 56
Stromal vascularisation 65 89 15 94
Stromal downgrowth 40 55 6 38
Shallow anterior chamber* 37 90 10 71
Normal anterior chamber* 4 10 4 29
Peripheral anterior 52 71 12 75

synechiae
Incarcerated iris 11 15 4 25
Incarcerated lens capsule 2 3 1 6
Open angle* 4 10 3 21
Closed angle* 37 90 11 79
Foreign body 0 0 1 6

*Determined only in enucleated specimens.

chloride swabbing, steroids, and antibiotics. Many of
the patients were treated with more than one mode of
therapy. 63% of the surgically treated eyes had
excision of the downgrowth, and 50% of those eyes
also had an iridectomy. Penetrating keratoplasty was
performed in 29% of surgically treated eyes. In most
cases medical therapy consisted of topical and
systemic steroids and antibiotics.
Of the post-surgical patients 52% eventually

underwent enucleation. Only 19% of patients treated
with surgical excision and iridectomy resulted in
enucleation. 21% of patients treated with penetrat-
ing keratoplasty had enucleations. All patients
treated medically and 95% of those with no therapy
indicated in the chart had enucleations.

Discussion

Epithelial invasion of the anterior chamber has been
reported most frequently after cataract surgery and
ocular trauma, though its occurrence after penetrat-
ing keratoplasty,v'0 pterygium removal, aspiration of
aqueous, and passage of a transcorneal (McCannel)
suture" has been noted. This study confirms the
results of earlier reports with 86% of our cases
occurring after cataract extraction and 12% after
penetrating keratoplasty.
The incidence of reported cases of epithelial

downgrowth following surgical procedures over the
30-year study period at MEEI was calculated to be
0.12%, decreasing to 0-076% over the latter decade.
This trend confirms an earlier but smaller study by
Christensen, who observed a decrease over a 20-year
period at the University of Oregon.7 The decrease in
the rate of occurrence may be due to improved
surgical technique with the development of micro-
surgical instrumentation and improved suture
material resulting in better wound closure.
A fistulous wound may predispose to epithelial

downgrowth by facilitating egress of epithelial tissue.
In corneal button and enucleation specimens we
found that only 18% of the postsurgical patients had
incarceration of iris or lens capsule in the wound.
However, fistulous wounds were present in 26% of
postsurgical patients and 56% of post-trauma
patients. As might be expected, a higher incidence of
uveal tissue was noted intracorneally after trauma
than after surgery. Our results contrast with an
earlier study by Allen and Duehr,'2 who found
incarceration in 17 of 20 postsurgical patients. We
saw several examples of invading epithelium in
suture tracks consistent with those described by
Dunnington and Regan.'3
The biochemical and physical substrate necessary

for epithelial growth in the anterior chamber has
been debated by previous investigators. Experi-
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mental studies have shown that aqueous alone cannot
support the growth of epithelium.'4 While we found
that cellular growth on the anterior iris was more
luxuriant than on the posterior cornea, averaging
three to five cell layers in thickness, in 19% of our
postsurgical cases, there was no epithelial down-
growth on the iris.

Stromal vascularisation was seen in 89% of the
corneal and enucleation specimens from postsurgical
patients and in 94% of the trauma patients. Several
eyes had areas of stromal vascularisation up to 6 mm
from the wound, but the majority of blood vessels
were situated along the tract of the wound. We
suggest that stromal vascularisation appears to be an
important source of nutrition for the downgrowing
epithelium. The influence of the vascularity of the
substrate on which epithelium grows has been pre-
viously noted by Cogan.'5

While wound fistula and stromal vascularisation
are thought to promote epithelial downgrowth,
experimental evidence suggests that the presence of
endothelium inhibits epithelial growth in organ
culture through direct intercellular interactions. 16
Fry'7 had observed an absence of marked degenera-
tion of corneal endothelial cells in six cases of
epithelial downgrowth, even in places where
the endothelium was not covered by invading
epithelium. Our study has shown attenuation or
disruption of endothelium in most cases in which the
epithelium has migrated to the posterior cornea,
supporting the conclusions of Cameron et al.'6 We
could not determine whether the endothelial disrup-
tion preceded or resulted from the epithelial down-
growth.

Dunnington'8 believed that the use of corneo-
scleral sutures in cataract extraction was responsible
for a higher incidence of epithelial downgrowth.
However, Allen and Duehr'2 reviewed 5246 cataract
operations and found that multiple corneoscleral
sutures did not increase the incidence of down-
growth. We found that efficient closure of the
incision with improved surgical technique and instru-
mentation appears to decrease the incidence of
epithelial downgrowth, while the number of sutures
used did not appear to be an important factor.
We made note of the type of suture material used

during surgery to determine whether this was a risk
factor. Dunnington and Regan'9 noted rapid pro-
liferation of epithelium along the track of silk
suture but not along surgical gut. In another study
Dunnington and Regan'3 stated that epithelial down-
growth was produced when silk sutures were used,
but could not be produced with surgical gut. Our data
show no difference in the incidence of downgrowth
after the use of either suture type. This is somewhat
surprising when one reasons that silk favours

epithelial growth along its track because it does not
swell and mechanically inhibit epithelium. It is also
interesting to note that more recent suture materials
such as nylon, Vicryl, and Dexon also had several
cases of epithelial downgrowth postoperatively.

There appears to be no single mechanism respons-
ible for the glaucoma seen in many of our patients.
Obstruction of the trabecular meshwork by
epithelium was noted (Fig. 4). This may be an
important mechanism for the development of
glaucoma.' Histological examination of all the
corneal buttons and enucleated eyes revealed the
presence of synechiae in 73%, a shallow anterior
angle in 80%, and a totally closed angle in 85%.
Chandler and Grant 21 suggest pupillary block as
another cause of glaucoma.

Stromal downgrowth, defined in our study as a
collagenous proliferation on the posterior cornea,
was seen in 55% of surgical patients and 38% of
trauma patients. Stromal downgrowth has been
previously reported after trauma' and surgery.7'1923
Allen' found 36% of eyes enucleated after cataract
extraction had stromal downgrowth and similar find-
ings were reported by Dunnington.Y To our know-
ledge there are no previous reports of the presence of
stromal downgrowth in cases of epithelial down-
growth. Our results indicate that, although stromal
downgrowth occurs more commonly than does
epithelial downgrowth following surgery or trauma,5
it is associated with epithelial downgrowth in only 38
to 55% of cases.
The source of epithelium for downgrowth is prob-

ably conjunctival in most cases. While we were often
unable to differentiate conjunctival from corneal
epithelium, none of the patients who underwent a
planned or unplanned extracapsular cataract extrac-
tion showed evidence of lens epithelial migration.
We consider it is highly unlikely that lens epithelium
is a source of epithelium for downgrowth.

Epithelialisation of the anterior chamber can occur
in the form of sheets or cysts; individual cells seen on
anterior chamber taps have separated from sheets or
cysts. 93% of surgical cases and 78% of traumatic
cases had at least some epithelial downgrowth in the
form of sheets. When analysing enucleated eyes we
found that all enucleations had epithelial down-
growth in the form of sheets. This confirms the belief
that patients with cysts tend to have a better prog-
nosis24 or respond to treatment more favourably than
do patients who have sheets of epithelial down-
growth.

Binder and BinderP and Bick' found that when the
prothrombin levels was less than 30% of normal
there was inhibition of early fibroblast formation,
allowing the epithelium to grow freely down the
wound and into the anterior chamber. Five of our
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postsurgical patients were anticoagulated for
phelbitis and pulmonary embolism, raising the possi-
bility that anticoagulants may adversely affect
epithelial downgrowth patients. No other medication
was identified as affecting the development of
epithelial downgrowth.

Various surgical and medical techniques have been
devised for treatment of epithelial downgrowth.2732
Despite extensive attempts by many investigators the
prognosis even with treatment remains bleak, most
eyes having a visual acuity of 20/200 or worse
postoperatively.29 30 Our study confirms the poor
prognosis in this disease, though it does suggest that
treatment improves outcome in some cases. No
single method of treating the epithelial downgrowth
could be singled out as being the most effective.
However, those eyes treated with at least some
surgical technique fared better than those treated by
antibiotics or steroids alone. The latter group had
enucleated eyes in eight out of 10 cases. Admittedly
this better outcome may reflect biased case selection
for operative intervention. Some of the patients
treated by surgical procedures developed postopera-
tive complications including glaucoma, corneal
oedema, and hypotension, though it is not clear how
many resulted from the presence of intraocular
epithelium as opposed to the surgical treatment.
Other authors have also reported complications such
as vitreous haze, retinal detachment, ciliary body
detachment, hyphaema, vitreous haemorrhage, and
a residual fistula. A recently developed animal model
confirms that destruction of all invading epithelium is
difficult.33 Perhaps new therapeutic methods employ-
ing antimetabolites together with surgical interven-
tion will prove effective in halting, if not eradicating,
this disease process.

This work was supported in part by NEI EY01917 (Dr Albert) and
by the Heed Ophthalmic Foundation (Dr Weiner).
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