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Purpose: To evaluate the effectiveness of mitomycin C (MMC) in pre-
venting recurrence of pterygium following conjunctival autograft trans-
plantation (CAT). Ki-67 antigen to evaluate epithelial cell proliferation
and fibroblast nuclear kariometry were used to assist treatment evaluation.
Methods: Twenty-nine patients with recurrent pterygium were divided
into three groups: Group (G) 1 - CAT and placebo eyedrops (PED); G2 -
CAT, 0.015% MMC subconjunctivally, and PED; G3 - CAT and 0.02%
MMC eyedrops. Immunohistochemistry for the Ki-67 antigen and fi-
broblast nuclei kariometry were performed on the excised tissue, divided
into nasal and temporal sides. Kariometry was evaluated in terms of
volume (Vl) and area (Ar) using at least 50 cells/patient. Results: The
percentage of positive epithelial cells for the Ki-67 antigen on the nasal
and temporal side after treatment of the three groups were: nasal (5.39%
G1, 4.49% G2, and 3.88% G3); temporal (3.30% G1, 4.46% G2, 4.14% G3),
did not show significant differences. Fibroblast nucleus kariometry
was: nasal Vl (792.1 µ3 G1, 605.1 µ3 G2, and 549.9 µ3 G3) and Ar (100.58
µ2 G1, 83.13 µ2 G2, and 78.41 µ2 G3). The three groups showed significant
differences: p=0.039 and p=0.035, for respectively Vl and Ar, on the nasal
side. After a six month of treatment, the three groups presented the
following recurrence rates: G1, 22.22%, G2, 18.18% and G3, 33.33%,
respectively. Conclusion: MMC did not reduce the number of positive
epithelial cells for the Ki-67 antigen in recurrent pterygium, but decreased
fibroblast nucleus volume and area on the nasal side of the pterygia. The
number of positive epithelial cells for the Ki-67 antigen seemed not to be
related to pterygium recurrence observed over a six-month post-surgery
period. The role of epithelial cell proliferation in pterygium recurrence
should be evaluated by further studies.

ABSTRACT

INTRODUCTION

Pterygium is a highly vascularized, proliferating triangular fleshy mass
of thickened conjunctiva extending from the inner corner of the eye to the
nasal border of the cornea(1). Its substantia propria shows an elastolic dege-
neration of collagen, exhibiting elastodysplasia and elastodystrophy(2). Re-
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cent studies have shown that this pathology results from a
deregulation of the healing process, in which molecular events
leading to apoptosis are modified(3-5). Pterygium may constitu-
te a degenerative disease(2,6), since many studies have shown
the presence of matrix metalloproteinases (MMPs)(7-9) in it.

Pterygium incidence is higher among persons aged between
20 to 40 years(9-10), in those undergoing high-level exposure to
ultraviolet (UV) light(11-12), and UV B was shown to be a risk
factor for the development of the anomaly(13).

Recurrent or secondary pterygium is often present as a gro-
wing fibrovascular tissue, more exuberant than the primary
one(10). Histological findings differ from those of primary pte-
rygium by not showing typical changes of degenerating con-
nective tissue(10). The strong immunoreactivity and release of
the basic fibroblast growth factor (b-FGF) in cultured fibro-
blasts of recurrent pterygia, suggest that these cells play an
important role in pterygium recurrence(14).

The classical treatment for pterygium consists of its resec-
tion followed by the use of conjunctival, amniotic membrane
or other type of graft to cover the exposed scleral bed. In the
conjunctival autograft transplantation (CAT) technique, des-
cribed by Kenyon et al. in 1985(15), a graft is initially released
from the superior bulbar conjunctiva and subsequently used
to cover the exposed sclera following resection.

The topical use of mitomycin C (MMC) to prevent ptery-
gium recurrence was first described in Japan in the early 1960s(16).
The main DNA target for the covalent connection of MMC is
in position N2 of guanine(17). This action is responsible for its
antibiotic and antineoplastic activities, because it usually re-
presses DNA replication. Donnenfeld et al.(18) evaluated the
safety and effectiveness of therapeutic MMC using a dose of
0.1 ml of 0.15 mg/ml MMC, prior to surgery, obtaining a ptery-
gium recurrence rate of 6%, although intraoperative MMC and
postoperative MMC are two of the methods of adjunctive the-
rapy that have been most commonly reported recently(19).

The present study was aimed at a comparison of the effec-
tiveness of preventing subsequent recurrence of pterygium,
by topical MMC eyedrop or subconjunctival administration
previous to CAT surgery. Epithelial cell proliferation estima-
ted by the detection of the Ki-67 antigen, as well as evaluation
of conjunctival fibroblast kariometry were also performed.

METHODS

Subjects

Twenty-nine patients showing recurrent nasal pterygium,
referred to the Ophthalmology Service of FAMERP (Faculty of
Medicine of São José do Rio Preto - São Paulo State), were
enrolled in the study. Criteria for eligibility were: 1 - pterygium
growth of more than 3 mm over the cornea, horizontally from
the anatomical limbus with or without ocular symptoms (irrita-
tion, photophobia, burning pain); 2 - absence of connective
tissue disease capable to influence wound healing; 3 - no known
allergy to MMC; 4 - no known trauma to the affected eye; 5 -

recurrence of nasal pterygium. Patients were randomly divi-
ded into three groups: Group 1 - Nine patients submitted to
CAT, using placebo eyedrops (PED) for 14 days prior to sur-
gery. Group 2 - Eleven patients submitted to CAT and subcon-
junctival injection of 0.1 ml of 0.015% MMC(18) and PED in the
pterygium head 30 and 14 days prior to surgery, respectively.
Group 3 - Nine patients submitted to CAT, using 0.02% MMC
eyedrops for 14 days before surgery. Placebo and MMC eye-
drops were prepared by the Ophthalmos® Laboratory (São
Paulo, Brazil).

The pterygia were graded according to the system used by
Tan et al.(20); grade 1 (atrophic), episcleral vessels under the
body of the pterygium are not obscured and clearly distingui-
shed; grade 3 (fleshy), episcleral vessels totally obscured; and
grade 2 (intermediate), all other pterygia not falling into these 2
grades. Patients of the study were classified as grade 3. Ptery-
gium size and vascularization were not taken into account;
however, the number of their previous recurrences was con-
sidered. Patients were followed for six months after surgery.

Study conditions complied with those of the Helsinki de-
claration(21); patients were informed about them and signed a
consent form approved by the FAMERP Ethics Committee on
Research Protocols(22) # 003186/04 and Current Controlled
Trial # ISRCTN82504082.

 Exclusion Criteria:
• Patients showing keratoconjunctivitis sicca, acne rosacea,

neurothrophic keratopathy, and severe dysfunction of the mei-
bomian glands.

• Patients using any immunosuppressive drug administered
systemically topically.

• Individuals under 18 years of age.
• Populations exhibiting vulnerability due to physical or

mental infirmity, language difficulties or membership of mino-
rity groups like for example, ethical origin or sexuality, having
associated glaucoma, or using ocular hypotensives.

Surgical technique:
 Surgery with CAT was carried out as described by Kenyon

et al.(15). All patients underwent peribulbar anesthesia perfor-
med by the same surgeon (GCAJ) assisted by second-year
medical residents. CAT was carried out by dissection with a
no. 15 slide blade. The cornea was isolated in a way permitting
fibrovascular tissue to be excised up to the medial rectum in-
sertion. Thermal cauterization was not performed in any
patient; rather, the bare scleral area was abundantly irrigated
with balanced saline solution until bleeding stopped. The size
of the bare sclera area was measured with a Castrovejo com-
pass; one millimeter larger grafts were released from the bulbar
super temporal conjunctiva, and carefully placed on the sclera
to preserve the limbus-limbus orientation. Continuous sutu-
ring was performed with mononylon 10-0 and the suture an-
chored on the episclera at the corners of the rectangle formed
by the graft. A mononylon 10-0 stitch was passed in the graft
center on the same side of the limbus, to increase adherence,
and prevent the free graft from moving forward on the cornea.
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Patients were examined postoperatively on the first, se-
venth, and thirtieth day, and after six months. Postsurgical
drug treatment included the use of eyedrops with 0.3 mg/ml
tobramycin and 0.1 mg/ml dexamethasone, and an 0.1 mg/ml
dexamethasone ointment.

Corneal recurrence was defined as any growth of conjunc-
tiva into the clear cornea, evaluated from the anatomical lim-
bus. Conjunctival recurrence, invasion of conjunctival fibro-
vascular tissue inside the graft was not evaluated.

Excised tissue of the pterygium was fixed on nitrocellulose
paper with indication of the orientations of the nasal and tem-
poral sides, placed in a phosphate buffered solution of 10%
formol and sent to the FAMERP Laboratory of Histopatholo-
gy, embedded in paraffin. Four sections were taken, each five
microns thick, separated by 45-microns, and fixed on a slide
blade with silane to divide the nasal and temporal sides. The
blades were sent to the Laboratory of Pathology at the
Base Hospital for immunohistochemical analysis, and to the
FAMERP Laboratory of Histology for evaluation of fibroblast
kariometry.

Evaluation of fibroblast kariometry

The material was split into semi-serial six-micron sections,
and stained with hematoxilin-eosin. A Hund H500 Wetzlar
(Helmut Hund Gmbh, Germany) optical microscope with im-
mersion lenses (1000X), was used to estimate the nuclear
parameters of the fibroblast cells, a technique first validated
by Chalkley in 1943(23).

Projections of nuclei were made on white paper at a final
magnification of 1240X. Fifty nuclear images from each patient
of each group (nasal and temporal side), were then outlined
with a black #2 pencil, carefully recording only the elliptical
images. A millimeter-scale ruler was used to measure their
larger (D) and smaller axes (d) and the diameters were recorded.
The following nuclear parameters were then used to determine
area and volume:

 Volume: V= π/6. M3

 Area: A= π/6. M2

Immunohistochemical analysis

The slide blades were heated in an oven at 60ºC, for 30
minutes, deparaffinized in xylol for 30 minutes at room tempe-
rature, and placed in vats containing 3% H

2
O

2
 in methanol, to

block endogenous peroxidase activity. Samples were then
incubated with Ki-67 antigen (Novocastra, Newcastle, United
Kingdom) diluted 1:400 in a 100-µl solution of 1% albumin and
1% sodium azide in PBS (16.36 g NaCl + 2.88 g dibasic sodium
phosphate + 0.434 g monobasic sodium phosphate), dissol-
ved in two liters of distilled water, adjusting the pH with NaOH
and HCl to 7.4, for 1 hour at 37ºC in a humid chamber. After a
threefold washing with PBS for 5 minutes, samples were first
incubated with biotinylated antibody LSAB+ System-HRP
(DakoCytomation, Glostrup, Denmark) and then with 100 µl
biotin-streptavidin-peroxidase compound (Streptabe), in a hu-

mid chamber for 30 minutes at 37ºC, immersed in this
solution for three to five minutes at 37ºC, in the dark, and
washed with distilled water. Excess was kept in running water
according to Shi et al.(24). Negative and positive controls
were run in the immunohistochemical analyses.

Evaluation of the proliferating activity of epithelial cells

This activity was followed on the blades, at microscopic
400X magnification. At least 500 epithelial cells were counted;
cells showing a brown nucleus were considered positive for
the Ki-67 antigen. The total number of positive cells was
calculated and divided by the total counted number of positi-
ve and negative cells, thus permitting the determination of
percent values for each patient. The evaluation of epithelial
cells was performed by a single examiner who had no know-
ledge of the examined group identity.

Data analysis

Data were analyzed using Minitab 13 software (Statistical
Software for Windows, State College, Pennsylvania, USA).
Kruskal-Wallis non-parametric test was used to evaluate the
percentage of proliferating epithelial cells that were positive
for the Ki-67 antigen. Wilcoxon´s test was used to compare
mitotic activity of nasal and temporal sides of each group of
cells, using Ki-67 antigen as indicator. The Mann-Whitney
test was used to evaluate (independently of group); the per-
centage of proliferating cells was determined using the Ki-67
antigen, among patients showing or not pterygium recurren-
ce. Kruskal-Wallis’s non-parametric test was used to compare
the areas and volumes of the fibroblast nuclei of the three
groups. A 0.05 = or < significance level was considered valid
for the results of all effected comparison.

RESULTS

Table 1 shows average age and number of previous recur-
rences prior to surgery treatment, of the three studied groups.

Figure 1 shows the increase at 400 X magnification, of the
nuclei of epithelial cells stained brown by the Ki-67 antigen, of
the three studied groups. No significant differences between
the proliferative activity of the epithelial cells of the three
groups, evaluated by medians of the percentage of positive
cells for the Ki-67 antigen, was observed either on the nasal
(p=0.923) (Figure 1), or the temporal side (p=0.447) (Table 2).
However, a greater variation on the nasal and temporal sides of
the strength of the Ki-67 antigen stain of the median of Group 1
relative to those of the other groups was noted (Table 2).

Table 2 shows that the Wilcoxon test showed no signifi-
cant differences when the percentages of positive epithelial
cells assessed by the Ki-67 antigen on the nasal and temporal
sides of each group were compared.

The median of area and volume of the fibroblast nucleus
evaluated by kariometry at 1000X optical microscope magnifi-
cation (Figure 2), counting at least 50 cells per field, showed a
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Table 1. Distribution of average age and number of recurrences prior to treatment of the studied groups

Group n Mean ± SD of age (years) Mean ± SD of the number of recurrences previous to treatment
1 9 51.88 ± 17.52 1.33 ± 0.70
2 11 44.09 ± 13.78 2.27 ± 1.56
3 9 47.33 ± 10.59 1.55 ± 0.88
Group treatment: 1= conjunctival autograft transplantation (CAT) + placebo eyedrops (PED); 2= CAT + PED + subconjuctival mitomycin; 3= CAT + mitomycin eyedrops;
SD= standard deviation of the mean

Figure 1 - Brownish stain of the nuclei of the epithelial cells positive for
the antigen Ki-67 - Harris´s hematoxylin-eosin stain, 400X magnification

decrease in groups 2 and 3 when compared to the controls,
occurring on both the nasal and temporal sides of the excised
tissue; however, the nasal side showed significant differences
when the three groups were compared in relation to volume
(H=6.48, p=0.039) and area (H=6.73, p=0.035), respectively
(Table 3). Furthermore, Group 3 which used topical MMC for
14 days prior to surgery, still showed lower values for average
fibroblast nuclear area and volume when compared with Groups
1 and 2 (Graphs 1 and 2); this result was more marked on the
nasal side.

There was no correlation between the positive epithelial
cells for the Ki-67 antigen of patients that had shown recurrence
and those that had not, at the nasal side (W=360.0, p = 0.13), and
at the temporal side (W=309.0, p=0.29).

After six months of treatment, Group 1 presented a recur-
rence rate of 22.22%, whereas Groups 2 and 3 presented recur-
rence rates of 18.18% and 33.33%, respectively. No patient
presented any postoperative complication when using MMC.

DISCUSSION

The distribution of the average age and the number of
previous recurrences of the treatment were similar in the three
studied groups (Table 1). The number of previous recurrences
prior to treatment was higher in Group 2. The average ages of

the three groups at the beginning of the study were higher
than those described in the literature; however, this may have
been due to this population group being composed of pa-
tients with recurrent pterygia(9-10).

Figure 1 shows that a higher level of positivity for Ki-67
antigen was shown by epithelial cells situated close to the ba-
sement membrane. This indicates that the basal cells of the epi-
thelium exhibit high levels of mitosis. Despite the fact that the
subepithelial layer was not evaluated in this study, it is important
to point out that proliferative cell activity in the conjunctival
subepithelial layer of the three groups had occurred.

The use of MMC, either subconjuntively or topically, did
not alter the percentage of positive epithelial cells to Ki-67
antigen in the control group, either on the nasal (p=0.923) or
the temporal sides (p=0.447). However, with the use of MMC,
the proliferative activity in the epithelial cells may have been
lower. Thus, the vascular endothelium and in fibroblasts pre-
viously treated with subconjunctival MMC showed a histopa-
thological alkylating chemotherapeutic effect(18). There is a
higher proliferative activity using the Ki-67 antigen in squa-
mous cell carcinomas and in intraepithelial neoplasia of the
conjunctiva compared to the pterygium(25).

One study found the percentage of positive cells to Ki-67
antigen in the pterygium tissue to be 9.0 ± 2.2%; in our study
it was close to 4.0% in the three groups, even when patients
who did not use MMC prior to surgery were included(25).

No significant difference was observed when the nasal
side was compared with the temporal side of the pterygia
(Table 2); however, there is substantial mitotic activity in the
limbus area of the ocular surface(26), slightly more evident in
the nasal side of group 1 (Table 2). There is strong indication
that pterygium arises in this area(27).

After a six-month follow-up, no significant difference was
observed in relation to the percentage of positive epithelial
cells for the Ki-67 antigen of patients who did not present
recurrence were compared with those presenting recurrence,
independently of the group in wich each patient was classified
in the begining of the study, either on the nasal (p=0.11) or the
temporal side (p=0.61). Recently, two studies reported high
expression of p53 in the epithelium of the pterygium, sugges-
ting a mutation of the p53 gene(4-5). However, the mutation of
p53 is not important for the formation or recurrence of ptery-
gia(28). No other published studies evaluated the positive cor-
relation of the epithelial cells of the pterygium for the Ki-67
antigen with the pterygium’s recurrence rate.
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Table 2. Median of the percentage of positive epithelial cells for the Ki-67 antigen stain on the nasal and temporal sides following treatment.
(Wilcoxon test comparing nasal and temporal sides of each group)

Group n Median of the percentage of Median of the percentage of Wilcoxon test confidence level
positive cells on the nasal side (%)  positive cells on the temporal side (%)

1 9 5.39 3.30 95.6 *
2 11 4.49 4.46 95.5 *
3 9 3.88 4.14 95.6 *
Group 1= conjunctival autograft transplantation (CAT) + placebo eyedrops (PED); Group 2= CAT + PED + subconjuctival mitomycin C (MMC); Group 3= CAT + MMC
eyedrops 14 days prior to surgery;
*= not significant

Figure 2 - Fibroblast nuclei stained by hematoxilin-eosin at 1000X
magnification

The recurrence rate for surgical treatment of the pterygium
with CAT is about 2% to 9%(15, 29-30); however, there are reports
stating that this rate may range between 2% and 39%(15,29-31). In
our Group 3, a rate of 33.33% was observed, a value that was
higher than in the other groups. Group 2 presented a lower
recurrence rate, 18.88%; this group also showed a higher num-
ber of patients with recurrences prior to surgery. Despite the
small sample size, and a follow-up period of less than one year,
the lower recurrence rate in Group 2, possibly corroborates the
results of a recurrence rate of an other study that used subcon-
junctival MMC(18). Furthermore, another study(32) that evaluated
36 patients with recurrent pterygia after a 6-month follow-up,
showed a 41.1% recurrence rate, with 20% of these patients
showing a recurrence between 3 and 6 months postoperatively,
although no adjuvant therapy was used, the outcome was similar
to that of the present study. Yet, another study found a recur-
rence rate of 4.16% in patients with recurrent pterygium, a much
lower percentage than that found in the present study(33). Des-
pite the short, six-month follow-up period of the patients in the
present study and the use of MMC, none presented the pos-
toperative complications reported by some authors. For ins-
tance, mild complications due to excessively low conjunctival
vascularization after topical use of MMC was described(34), and
ten cases were described that had serious complications, inclu-

ding edema and perforation of the cornea and scleral calcifica-
tion, associated with MMC use after pterygium surgery(35). Ne-
vertheless, it is important to emphasize that MMC is considered
a long-term “radiomimetic agent”, causing permanent effects on
tissues(36); its topical use can alter the tear film stability, goblet
cell loss, and increase in squamous metaplasia(37). MMC related
changes may persist in the ocular surface epithelium for at least
8 months following therapy(38).

A characteristic feature of pterygia is the loss of BL (Bow-
man’s layer), and the mechanism responsible for this destruc-
tion in pterygia is currently unknown(39). Overexpression of
MMPs and tissue inhibitors of MMPs (TIMPs) by pterygial
epithelial cells in regions without BL, suggests that these
proteins may contribute to matrix remodeling and BL destruc-
tion. Taken together, these data suggest that the epithelial cell
is the most likely candidate involved in the dissolution of
BL(39). It is therefore tempting to speculate that in situ pro-
duction of collagenase-1 and gelatinase A by epithelial cells
may be partially responsible for the extensive collagen degra-
dation in pterygia(7). The use of MMC in the present study had
a low effect on epithelial cell activity over time, since no
significant differences of the recurrence rate in the groups
treated with MMC could be explained by the absence of diffe-
rences in proliferative epithelial cell activity. The relationship
between the role of mitotic activity of the epithelial cells by
Ki-67 antigen and MMPs and TIMPs is not known; however, it
is probable that at high epithelial cell activity, conjunctival
tissue should have higher amounts of MMPs.

A decrease in the area and volume of fibroblast nuclei
mainly in the nasal area of the pterygium was observed in
groups treated with MMC (Graphs 1 and 2). As shown in
Table 3, only the nasal side showed a significant decrease in
nuclear volume and area. We were unable to find reports on
the kariometry of the fibroblast nucleus in pterygial cases
treated with MMC. The importance of evaluating these fibro-
blast variables is that these cells can activate myofibroblasts
through fibrogenic stimulation, by transforming growth
factor b, connective tissue growth factor and platelet-derived
growth factor(40), present in pterygia(41). Moreover, normal tis-
sue myofibroblasts may become activated and migrate to the
pterygial tissue(42): thus, the presence of myofibroblasts in
both the periorbital fibrous tissue and that posterior to
Tenon’s capsule, close to the nasal conjunctive, could lead to
pterygium recurrence(42). Fibroblasts may have an important
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Groups: 1 - Conjunctival autograft transplantation (CAT)
+ placebo eyedrop (PED); 2 - CAT + PED + subcon-
juctival mitomicyn; 3 - CAT + mitomicyn eyedrop

Graph 1 - Median of the volume of the fibroblast nucleus evaluated by
kariometry after pterygium surgery on the nasal and temporal sides

of three studied groups

Groups: 1 - Conjunctival autograft transplantation (CAT)
+ placebo eyedrop (PED); 2 - CAT + PED + subcon-
juctival mitomicyn;  3 - CAT + mitomicyn eyedrop

Graph 2 - Median of the area of the fibroblast nucleus evaluated by
kariometry after pterygium surgery on the nasal and temporal side of

the three studied groups

Table 3. Median of volume and area of the nucleus of fibroblasts evaluated by kariometry, of the nasal and temporal sides following treatment

Group 1 (n=9) Group 2 (n=11) Group 3 (n=9) Non-parametric
median median median   Kruskal-Wallis test

Average volume Nasal side 792.1 605.10 549.90 H=6.48, p=0.039 a
of the  fibroblast nucleus (μ3) Temporal side 788.3 557.90 548.50 H=2.28, p=0.320 b
Average area Nasal side 100.58 83.13 78.41 H=6.73, p=0.035 a
of the  fibroblast nucleus (μ2) Temporal side 100.30 79.37 76.92 H=2.14, p=0.343 b
Group 1= conjunctival autograft transplantation  (CAT) +  placebo  eyedrop (PED); Group 2= CAT + PED +  subconjuctival mitomycin; Group 3= CAT +  mitomycin eyedrop
a= statistically significant values; b= not statistically significant values

role in epithelium differentiation, since collagen fibrillae in
the interstitial space indicate fibroblastic activity, and are
never observed in epithelium free from pterygia(43).

Despite the fact that the volumes and nuclear areas of
fibroblasts were smaller on the nasal side of the treated
groups, this decrease was clinically unrelated to the lower rate
of recurrence in these groups; it is however important to note

the timing of the follow-up, as well as the number of samples
used in our study. The tissue phenotype depends on an inte-
raction between the extracellular matrix and the structural
organization of the nucleus(44). In addition, it is not known
whether the decrease in area and volume of the fibroblast
nuclei interferes with pterygium recurrence. The expression of
MMP-1 and MMP-3 by fibroblasts of the pterygial body in
culture, following stimulation by proinflammatory mediators
like interleukin 1 (IL-1) and tumor necrosis factor a (TNF-α),
increased in certain fibroblast types, demonstrating the in-
flammatory role of pterygium pathogenesis(8). After the fibro-
blast nucleus was treated with MMC, either topically or sub-
conjunctival, it showed a smaller volume and area than that of
the control group of this study. Are these nuclei less influen-
ced by proinflammatory mediators to express MMP? One
source of IL-1 and TNF-a is the stromal fibroblast(45), which
also produces inhibitory factors of MMPs(46) like for example,
the tissue inhibitor of metalloproteinases (TIMPs). Could this
change in the fibroblast nucleus have a prolonged effect on
expressing MMP?

CONCLUSIONS

MMC used by the subconjunctival or topical routes did
not alter the percentage of conjunctival positive epithelial cells
for the Ki-67 antigen in recurrent pterygia. The percentage of
positive epithelial cells for the Ki-67 antigen may not bear a
relationship to pterygium recurrence shown six months after
surgery. Kariometry showed a significant decrease in the vo-
lume and area of the fibroblast nuclei on the pterygium nasal
side in groups treated with MMC. However, the decrease in
volume and area of the fibroblast nuclei had no clinical effect
on the reduction of pterygium recurrence rate after a six-month
follow-up period. Further studies should be performed to eva-
luate the role of epithelial cell proliferation and fibroblast nu-
cleus kariometry on pterygium recurrence.

RESUMO

Objetivo: Avaliar a eficácia da mitomicina C (MMC) na preven-
ção da recorrência quando previamente utilizada no transplan-
te autólogo de conjuntiva (TAC). A avaliação da proliferação
celular epitelial pelo antígeno Ki-67 e a cariometria do nú-

71(4)25.pmd 31/7/2008, 16:41573



574 Evaluation of epithelial cell proliferating activity and fibroblast nuclear kariometry in recurrent pterygium treated with mitomycin C

Arq Bras Oftalmol. 2008;71(4):568-75

cleo dos fibroblastos foram usados como auxiliares na avali-
ação do tratamento. Métodos: Vinte e nove pacientes com
pterígio recidivado foram divididos em três grupos: Grupo
(G) 1-TAC e colírio placebo (PLA); G2-TAC, MMC 0,015%
subconjuntival e PLA; G3-TAC e colírio de MMC 0,02%. A
imuno-histoquímica foi realizada no tecido excisado para o
antígeno Ki-67, como a cariometria dos núcleos dos fibro-
blastos (divididos em lado nasal e temporal). A cariometria dos
núcleos dos fibroblastos foi avaliada de acordo com os se-
guintes parâmetros: volume (Vl) e área (Ar) em pelos menos
50 células por paciente. Resultados: A porcentagem das célu-
las epiteliais positivas para o antígeno Ki-67 no lado nasal e
temporal após o tratamento dos três grupos estudados foi:
nasal (3,30% G1, 4,49% G2 e 3,38% G3) e temporal (3,30%
G1, 4,46% G2 e 4,14% G3) não mostrando diferença significa-
tiva. A cariometria do núcleo dos fibroblastos foi: Vl nasal
(792,1 µ3 G1, 605,1 µ3 G2, e 549,9 µ3 G3) e a Ar (100,58 µ2
G1, 83,13 µ2 G2, e 78,41 µ2 G3). Os três grupos mostraram
uma diferença significativa p=0,039 e p=0,035, respectivamen-
te do Vl e da Ar no lado nasal. Após seis meses de tratamento,
os três grupos apresentaram a seguinte taxa de recidiva:
22,22% G1, 18,18%, G2 e 33,33% G3 respectivamente. Con-
clusão: O uso da MMC não interferiu nas células epiteliais
positivas para o antígeno Ki-67 no pterígio recidivado, mas
acarretou diminuição do volume e área dos núcleos dos fibro-
blastos no lado nasal do pterígio. As células epiteliais po-
sitivas para o antígeno Ki-67 parecem não ter relação com a
recidiva do pterígio após seis meses da cirurgia. Outros estu-
dos devem ser realizados para avaliar o papel da proliferação
das células epiteliais na recorrência do pterígio.

Descritores: Antígeno Ki-67; Pterígio/quimioterapia; Recidi-
va; Mitomicina/uso terapêutico; Células epiteliais; Fibroblas-
tos; Cariometria
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