
737Original Article

Corneal and conjunctival intraepithelial neo-
plasias (CINs) are uncommon tumors of the ocu-

lar surface.  Traditionally, these lesions were regular-
ly treated with complete surgical excision with or
without adjunctive therapy in an effort to reduce the
rate of recurrence. However, the recurrent rate may
reach 50% of cases when the pathology of the
excised margin is not confirmed.(1) Many adjunctive
treatments such as cryotherapy, beta irradiation,
Mohs' technique, mitomycin-C, 5-fluorouracil, and
interferon have been introduced to try to reduce the
recurrence rate.(1-6) However, potential complications
resulting from adjunctive therapies cannot be

ignored.  In this report, we present patients with
pathologically proven CIN treated with amniotic
membrane grafts following primary surgical excision
of their lesions.  Our results show satisfactory out-
comes for conjunctival surface reconstruction by
amniotic membrane grafts.

METHODS

Patients
Five patients were included in this study

between April 1996 and September 2002.  Informed
consent from all patients was obtained prior to the
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study.  One eye in each patient was afflicted with
CIN.  All patients underwent the same procedure of
lesion excision followed by an amniotic membrane
(AM) graft.  The operations were performed by two
of the authors (DHKM and HCL) in Chang Gung
Memorial Hospital, Linkou, Taiwan, using standard
surgical procedures.

Tumor excision and amniotic membrane graft-
ing

Under retrobulbar anesthesia, lesions were
removed using the technique of a superficial keratec-
tomy with a 3-4 mm tumor-free margin at the corneal
and conjunctival side.  The AM was prepared and
preserved as described previously.(7,8) After 1999, to
meet new US FDA requirements, AM donors were
examined for human immunodeficiency virus (HIV)
6 months after delivery; the AMs were purchased
from Bio-Tissue (Miami, FL, USA).  The AM was
sutured to the adjacent conjunctiva and episcleral tis-
sue using interrupted 10-0 nylon sutures with the
basement membrane side facing up.  Following AM
grafting, Maxitrol ointment (Alcon), 2 to 4 times a
day, and 25 mg oral indomethacin and antacid, 4
times a day, were administered during the first week.
During the second week, only Maxitrol was adminis-
tered, but if there was excessive irritation due to the
stitches, lubricants such as Tear Naturale or Balanced
Salt Solution (Alcon) were also administered.
Essentially all the stitches were removed at the end
of 2 weeks.  Thereafter, the eye drops were changed
to 0.1% fluorometholone (CIBA Vision, Hettlingen,
Switzerland) q.i.d. for 1 month, then decreased to
b.i.d. for another month, and then changed to 0.02%
fluorometholone (Santen, Osaka, Japan) q.i.d. to
b.i.d. for the following 3 months.

Pathology
All excised tumors were sent for a pathological

examination at the Department of Pathology, Chang
Gung Memorial Hospital.  All tumors were con-
firmed to be CIN.

RESULTS

We studied 5 patients with pathologically
proven primary CIN.  A representative lesion is
shown in Fig. 1A,B (case 1).  Patients were treated
with an AM graft following excision of their tumors.

During a follow-up period of 6 to 69 (mean, 27
24.87) months, no clinical evidence of recurrence
was observed.  In 2 cases, short-term hyperemia and
redness occurred within the first 2 weeks after
surgery.  Clinical data obtained from the 5 patients
are listed in Table 1.  Histopathological results
showed that cases 1 and 2 had carcinoma in situ
(CIN, grade III) while cases 3, 4, and 5 had mild dys-
plasia (CIN, grade I).

Case 1
A 76-year old man was referred to our clinic

with a hyperemic mass on his right eye, which he
had had for months.  His medical history was unre-
markable. Uncorrected visual acuity was 20/100 in
his right eye and 20/800 in his left eye.
Biomicroscopy of his right eye showed a papilloma-
like lesion with a neovascular ingrowth.  The corneal
lesion was 10 4 mm in size and extended from the
4- to the 8-o'clock position (Fig. 2A).  He received
superficial keratectomy, cryotherapy, and then AM
grafting. Postoperative complications were minimal
except for red eye and hyperemia within the first 2
weeks following surgery (Fig. 2B).  No recurrence
occurred during 69 months of follow-up.

Case 2
A 71-year-old man, with no special medical

conditions, had experienced blurred vision and for-
eign body sensation in his right eye for 10 months.
Examination showed that his visual acuity was 20/70
in his right eye and 20/50 in his left eye.
Biomicroscopy showed a leukoplakic-like lesion
which extended from the 7- to the 2-o'clock position
(Fig. 3A, B).  The conjunctival portion of the lesion
measured about 10 6 mm, with a 2-mm extension
into the corneal side.  After tumor removal and AM
grafting, there was complete reepithelialization with-
in 15 days.  To the present, the patient has been fol-
lowed up for 11 months after surgery without recur-
rence.

Case 3
A 71-year-old woman with a history of red left

eye with bloody discharge (OS) for 2 weeks was
referred to our institute from a local clinic for further
treatment.  The corrected visual acuity in her affected
eye had deteriorated to 20/100.  Slit lamp biomi-
croscopy showed a leukoplakic pannus-like lesion
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with engorged vessels spanning the area from the 8-
to the 4-o'clock position with a 4-mm-wide extension
into the corneal side (Fig. 4A).  She received superfi-
cial keratectomy, cryotherapy, and AM grafting.
Complete corneal and conjunctival reepithelializa-
tion over the AM was observed in 2 weeks.  There
was no recurrence after 2 years of follow-up (Fig.
4B).

Case 4
A 74-year-old man had redness and irritation in

his right eye for 1 week.  His medical history was
unremarkable.  Uncorrected visual acuity was 20/50
in his right eye and 20/70 in his left eye.  Slit lamp
examination showed an elevated nodular lesion over
the temporal side of his right cornea, extending 2
mm from the limbus.  After lesion excision followed

by AM grafting, no recurrence was observed during
a follow-up period of 24.5 months.

Case 5
A 31-year-old young woman had suffered from

periodic red eye and foreign body sensation (OD) in
her eye for 1 year.  Slit lamp biomicroscopy showed
a papilloma-like lesion with engorged vessels span-
ning the area from the 7- to the 9 o'clock position,
with a 2-mm extension into the corneal side.  After
excision of this tumor, the area was soaked with mit-
omycin-C (0.02%) for 1 min followed by AM graft-
ing to cover the bare scleral area.  No recurrence
occurred after 6 months of follow-up, but occasional
redness of the eye occurred within the first 2 weeks
following surgery.

A B

Fig. 1 (A) Histologic sections showing soft tissue focally lined by squamous epithelium with changes of carcinoma in situ. (H&E
stain; original magnification, 100) (B) The epithelial layer replaced by atypical, often bizarre, pleomorphic, epithelial cells with
loss of polarity. (H&E stain; original magnification, 400)

Table 1. Clinical Manifestations of Five Patients with CIN Following Excision and AMG

Case Gender Position  Primary treatment Follow-up Retreatment Recurrence Complications
no. /age (o'clock) (month)

Size (mm)

1 M/76 4 10   4 Excision + cryotherapy + AMG, OD 69 - - Red eye, hyperemia
2 M/71 7 10   6 Excision + AMG, OD 11 - - -
3 F/71 8 15.5 6 Excision + cryotherapy + AMG, OS 24.5 - - -
4 M/74 2 4   4 Excision + AMG, OD 24.5 - - -
5 F/31 2.5 5   3 Excision + Mit-C + AMG, OD 6 - - Red eye 

Abbreviations: CIN: corneal and conjunctival intraepithelial neoplasia; AMG: amniotic membrane graft; Mit-C: mitomycin-C.
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Fig. 3 (A) Case 2 presenting a leukoplakic-like lesion with extension from the 7- to the 2-o'clock position. (B) The corneal and
conjunctival lesion measuring about 10 6 mm with a 2-mm extension onto the corneal side. 

A B

A

Fig. 2 (A) Pretreatment view of the left eye showing a papilloma-like lesion with neovascular ingrowth. (B) Mild hyperemia and
congestion within 2 weeks after the operation. 

B

Fig. 4 (A) Case 3 showing a leukoplakic pannus-like lesion with engorged vessels involving the area from the 8- to the 4-o'clock
position with extension onto the corneal side with a 4-mm width. (B) Complete corneal and conjunctival reepithelialization over the
amniotic membrane which was completed in 2 weeks. The cosmetic appearance was quite good.

A B
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DISCUSSION

CIN, a precancerous lesion of squamous cell
carcinoma on the ocular surface, is slowly progres-
sive with a low malignant potential.(2,9) CIN usually
involves the limbal area.  It is characterized by nodu-
lar, gelatinous, papilliform, flat and superficial or
elevated leukoplakic lesions in a diffuse invasive
fashion combined with tufts of engorged blood ves-
sels.(10,11) Traditionally, the treatment modality for
CIN involved surgical excision with or without
adjunctive treatment such as cryotherapy, radiation,
topical mitomycin, 5-FU, interferon (by a topical or
intralesional injection), and phototherapeutic keratec-
tomy by excimer laser, which have been used in an
effort to reduce the recurrence rate.(1,2,4-6,12,13) In spite
of this, the recurrence rate of CIN and conjunctival
squamous cell carcinoma ranges from 15% to
52%.(14) In addition, complications such as corneal
edema, fibrosis, iris atrophy, and intraocular inflam-
mation have been reported to be associated with
cryotherapy.(2) Side effects of radiation therapy
include scleral necrosis, cataracts, dry painful eye,
and even visual loss as a result of radiation vascu-
lopathy.(15) Mitomycin-C has been introduced to treat
CIN. However, serious complications such as scleral
melting, infection, cataract formation, and limbal
deficiency are possible with this treatment.(16) Acute
transient toxic keratoconjunctivitis was observed in
5-FU-treated cases.(17) Side effects of interferon
treatment are mild to moderate conjunctival hyper-
emia and follicular conjunctivitis, myalgia, and occa-
sionally overnight fevers.(12) As the side effects of
these adjunctive procedures cannot be ignored, larger
study populations and longer follow-up periods were
suggested to assess the risk of recurrence and
adverse effects with these therapies.  In addition to
the side effects of adjunctive therapies, complica-
tions due to the surgical removal of the tumors them-
selves are common.  These include corneal scarring,
symblepharon, ocular hypotony, and iris atrophy.(18)

Symblepharon is the most common surgical compli-
cation, which requires a large conjunctival flap or
buccal mucosal graft to reconstruct the ocular sur-
face.(11) Moreover, extensive excision of the tumor
followed by the above-mentioned adjunctive treat-
ment may also lead to limbal deficiency because of
impaired limbal stem cell function.  The latter is
characterized by conjunctival epithelium ingrowth,

vascularization, and chronic inflammation.
Cryopreserved human AM contains a thick nat-

ural basement membrane and an avascular stroma,
which may provide an optimal microenvironment to
allow epithelial cell proliferation and differentiation.
AM has recently been proposed as a new substrate
for ocular surface reconstruction surgeries such as in
pterygium, symblepharon, conjunctivochalasis, scar-
ring, neoplasia, advanced chemical burns, Stevens-
Johnson syndrome, ocular cicartricial pemphigoid,
persistent epithelial defects, and corneal ulcers.(19-24)

AM grafting promotes epithelialization and restores
ocular surface integrity without inflammation or
scarring.  The AM stromal matrix suppresses signal
activity of transforming growth factor β in human
corneal and conjunctival fibroblasts (25,26) and can also
induce apoptosis of leucocytes as shown in an animal
study.(27) The AM contains protease inhibitors indi-
cating that it can reduce inflammation-associated
proteolytic activity after application.(22)

In order to prevent subsequent conjunctival
ingrowth and corneal vascularization following
extensive tumor excision, both autograft and allo-
graft limbal transplantations have been proposed.(28,29)

An AM graft alone has been demonstrated for recon-
struction of the ocular surface in eyes with partial
limbal stem cell deficiency.(23,30) Moreover, the
advantages of AM grafts over traditional buccal
mucosal autografts are the excellent cosmetic out-
come and a normal conjunctival epithelial phenotype
as demonstrated by impression cytology.(31)

In this study, all cases had good results with no
special complications.  Only limited short-term com-
plications such as redness and hyperemia occurred.
Complete epithelialization occurred within 2 weeks.
After a mean following-up period of 27 months, no
recurrence was noted, and the cosmetic outcome was
good.  This study demonstrates the usefulness of AM
grafts for the treatment of corneal and conjunctival
CIN.  The application of AM grafts is considered
safe as long as the AM is prepared according to the
standard protocol.  The transparency of the AM
allows for a good cosmetic appearance and ease of
monitoring tumor recurrence.(32)

Nevertheless the immunogenic characteristics of
AM remain unclear.  Gabler and Messmer showed
the presence of hypopyon after AM transplanta-
tion.(33,34) In the present study, no one was found to
have hypopyon after AM grafts.  Also, severe com-



Chang Gung Med J Vol. 26 No. 10
October 2003

Lung Kun Yeh, et al
AMG following excision of CIN

742

plications such as bacterial contamination of the AM
were not observed in this study.

In conclusion, an AM graft is an effective
adjunctive therapy for reducing the recurrence of
CIN following primary excision of tumors.  Larger
population studies with longer follow-up periods are
recommended to further assessing the risk of recur-
rence and other possible side effects.
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