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Expression of Cyclooxygenase-2 and Ki-67
in Primary and Recurrent Pterygias

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  To evaluate the expression of cyclooxygenase-2 (COX-2) and Ki-67 in pri-
mary and recurrent pterygia. MMaatteerriiaall  aanndd  MMeetthhooddss::  Pterygium excision together with limbal/con-
junctival autografting was performed in primary and recurrent pterygium cases who did not have
clinically evident inflammatory findings. The excised tissues were stored at -80 °C for the analysis. Ki-
67 expression was determined with only immunohistochemically while COX-2 expression was de-
termined with both immunohistochemistry and real-time polymerase chain reaction, which is a more
sensitive method. Normal human conjunctival samples from age-matched donors were used as con-
trols. RReessuullttss::  Twelve primary and nine recurrent pterygium tissues were included in the study group.
The expression of COX-2/β actin mRNA was not significantly different in primary pterygia, recurrent
pterygia and normal conjunctival tissues (0.0082±0.0038, 0.0094 ± 0.0023, and 0.0075 ± 0.0035 re-
spectively (p=0.32). The expression of Ki-67 nuclear antigen was significantly higher both in primary
and recurrent cases when compared to control group (5.2±5.0%, 7.1±2.% and 1.29±0.9% respectively
(p=0.018 and p= 0.001, respectively). There was no significant correlation between immunohisto-
chemical expression of Ki-67 and COX-2 in primary and recurrent pterygium tissues (p=0.281, r=0.339;
p=0.649, r=-0.177, respectively. CCoonncclluussiioonn::  COX-2 expression does not seem to increase in clinically
uninflamed primary and recurrent pterygia tissues. Increased Ki-67 expression in primary and recur-
rent pterygia supports the proliferative nature of the disease which might have implications in regard
to treatment options.

KKeeyy  WWoorrddss::  Pterygium; Cyclooxygenase 2; Ki-67 antigen 

ÖÖZZEETT  AAmmaaçç::  Primer ve nüks pterjiyumda siklooksijenaz-2 (COX-2) ve Ki-67 ekspresyonunun
değerlendirilmesi. GGeerreeçç  vvee  YYöönntteemmlleerr::  İnflamatuvar bulguları olmayan, primer ve nüks pterjiyum
olgularında, limbal konjonktival otogreft yöntemi ile pterjiyum cerrahisi uygulandı. Tüm dokular
analiz için -80 °C’de saklandı. Bu dokularda Ki-67 ekspresyonu sadece immünohistokimyasal olarak
incelenirken; COX-2 ekspresyonu hem immünohistokimyasal olarak, hem de daha duyarlı bir analiz
yöntemi olan gerçek zamanlı polimeraz zincir reaksiyonu yöntemi kullanılarak değerlendirildi.
Pterjiyum dokularındaki Ki-67 ve COX-2 ekspresyon düzeyleri, sağlıklı konjonktival dokulardaki
ekspresyon düzeyleri ile karşılaştırıldı. Tüm gruplarda Ki-67 ve COX-2 düzeyleri arasındaki
korelasyonlar değerlendirildi. BBuullgguullaarr::  On iki primer ve dokuz rekürren pterjiyum olgusu
çalışmaya dahil edildi. Ortalama COX-2/β aktin mRNA ekspresyonu primer, nüks pterjiyum ve
kontrol konjonktiva dokularında sırasıyla 0.0082±0.0038, 0.0094±0.0023 ve 0.0075 ± 0.0035 idi
(p=0.32). Ortalama Ki-67 nükleer antijen immünopozitifliği primer ve nüks pterjiyum dokularında
kontrol grubuna göre anlamlı derecede yüksek olup, sırasıyla %5.2 ± 5.0, %7.1±2.6 ve %1.29 ± 0.9
olarak saptandı (sırasıyla, p= 0.018, p=0.001). Primer ve nüks pterjiyum gruplarında Ki-67 ve COX-
2 immünopozitifliği arasındaki korelasyon ise istatistiksel olarak anlamlı değildi (sırasıyla, p=0.281,
r=0.339; p=0.649, r=-0.177). SSoonnuuçç:: Primer ve nüks pterjiyumda COX-2 ekspresyonu, hastalığın
noninflamatuvar döneminde artış göstermemektedir. Primer ve nüks pterjiyumda Ki-67 ekspresy-
onunun artmış olması, bu hastalığın proliferatif karakterde olduğunu destekleyen bir bulgudur.
COX-2 ekspresyonunun hastalığın proliferatif süreci üzerine etkisi yoktur. İnflamatuvar bulgular
taşıyan olgularda COX-2 ekspresyonu araştıran daha ileri çalışmalara ihtiyaç vardır. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Pterjiyum; Siklooksijenaz 2; Ki-67 antijeni  
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tery gi um is a frequent ex ter nal ocu lar di se -
a se with unk nown eti o logy de mons tra ting
the fe a tu res of both inf lam ma tory and de ge -

ne ra ti ve pat ho ge ne sis.1,2 The pa ti ents with ptery-
gi um usu ally pre sent with symptoms of
inf lam ma tory ocu lar di se a se such as red ness, ir ri -
ta ti on, itc hing and mu co id disc har ge that usu ally
improve with to pi cal cor ti cos te ro ids or nons te ro i -
dal an ti-inf lam ma tory drugs (NSA IDs).3 Ptery gi um
has tu mor-li ke fe a tu res as well. It shows ab nor mal
pro li fe ra ti on over cor ne a and usu ally in va des the
Bow man’s la yer, it has high re cur ren ce ra tes af ter
ex ci si on and may ne ces si ta te an ti-me ta bo li te agents
or ir ra di a ti on for tre at ment of re cur ren ces.2,4,5 Ad-
di ti o nally, his to pat ho lo gi cal eva lu a ti ons of ptery-
gi um re ve al cel lu lar dyspla si a, lo cal in va si on,
ab nor mal p53 ex pres si on and apop to sis.2,6-8

Arac hi do nic acid me ta bo lism is a well-known
path way in inf lam ma tory pro cess whe re cyclo -
oxy ge na se (COX) is a ra te li mi ting enz yme for the
ex pres si on of ei co si no ids inc lu ding pros tag lan -
dins.9,10 Two iso forms of COX ha ve be en iden ti fi -
ed; COX-1 is cons ti tu ti vely ex pres sed in most
tis su es, whe re as COX-2 is in du ced by va ri o us fac-
tors such as growth fac tors, tu mor pro mo ters and
cyto ki nes. Thus, COX-2 is tho ught to be res pon -
sib le for pros tag lan din pro duc ti on du ring inf lam -
ma ti on.9,10 Cur rent li te ra tu re sug gests that COX-2
ex pres si on may be in vol ved in cell growth, apop-
to sis and tu mo ri ge ne sis in dif fe rent cell types.9,10

Si mi larly, the deg re e of cel lu lar pro li fe ra ti on can
al so be me a su red by Ki-67 nuc le ar an ti gen ex pres -
si on.11,12 The aim of this study was to eva lu a te the
ex pres si on of COX-2 and Ki-67 in pri mary and re-
cur rent ptery gi a.

MATERIAL AND METHODS
This study was per for med in Sep tem ber 2006 in
Ga zi Uni ver sity Scho ol of Me di ci ne, Department
of Oph thal mo logy. Ptery gi um ex ci si on and lim bal
con junc ti val au tog raf ting was per for med in 21 eyes
of 21 ca ses. The ex ci sed tis su es we re pre pa red for
his to pat ho lo gi cal, re al-ti me poly me ri zed cha in re-
ac ti on (PCR) and im mu no his toc he mi cal analy ses.
The tis su es we re snap fro zen in dry ice and sto red
at-80 °C for qu an ti ta ti ve re al-ti me PCR analy sis,

and for ma lin fi xed and pa raf fin-em bed ded for his -
to pat ho lo gi cal and im mu no his toc he mi cal eva lu a -
ti ons. The con junc ti val tis su es of the con trol gro up
(10 eyes of 10 pa ti ents) we re ob ta i ned from tem po-
ral qu ad rants of the eyes of age-matc hed pa ti ents
wit ho ut any his tory of ocu lar sur fa ce di sor der du -
ring pri mary re ti nal de tach ment sur gery . 

The da ta ac cu mu la ti on was in con for mity with
the Ins ti tu ti o nal Et hi cs Com mit te e and the study
was in ad he ren ce to the te nets of the dec la ra ti on of
Hel sin ki.  The aim of study was des cri bed and in-
for med con sents were re ce i ved from the pa ti ents.    

ISO LA TI ON OF M RNA AND SYNTHE SIS OF C DNA

To tal RNA was ex trac ted from 20 mg fro zen tis su -
e samp le by using High Pu re RNA Tis su e Kit (Roc -
he Di ag nos tics, Mann he im, Ger many) ac cor ding to
ma nu fac tu rer’s ins truc ti ons. RNA in teg rity was
elec trop ho re ti cally ve ri fi ed by et hi di um bro mi de
sta i ning and by OD260/OD280 nm ab sorp ti on ra ti -
o of >1.95. One µg of to tal RNA was used for cDNA
synthe sis using first strand cDNA synthe sis kit for
re ver se trans crip ti on PCR (RT-PCR) (AMV) (Roc -
he Di ag nos tics, Mann he im, Ger many) ac cor ding to
the ma nu fac tu rer’s pro to col. 

QU AN TI TA TI VE ANALY SIS OF COX-2 M RNA EX PRES SI ON

Re al-ti me qu an ti ta ti ve PCR was per for med to as sess
trans cripts of COX-2 re la ti ve to the ho u se ke e ping
ge ne b-ac tin by using LightC ycler ins tru ment (Roc -
he Di ag nos tics, Mann he im, Ger many) and re sults
we re analy zed by LightC ycler soft wa re 3.0. Pri mers
and pro bes we re de sig ned using Pri mer Pre mi er 5
soft wa re (Pre mi er Bi o soft In ter na ti o nal, USA). All
pri mers and pro bes we re de sig ned to cross in-
tron/exon bo un da ri es to avo id amp li fi ca ti on of ge-
no mic DNA. All PCR pro ducts we re se qu en ced to
en su re pro duct va li dity. The ups tre am and downs -
tre am pri mer se qu en ces for COX-2 ge ne we re 5’
GCTCA A A CAT GATGTT TGCATTG 3’ and 5’
GCTGGCCCTCGCTTAT GA 3’, res pec ti vely, and
the Taq Man pro be se lec ted bet we en the pri mers
was flu o res cen ce la be led at the 5’ end with 6-car -
boxy flu o res ce in (FAM) as the re por ter dye and at
the 3’ end with 6-car boxy tet ra methy lrho da mi ne
(TAM RA) as the qu enc her; 5’-FAM- TGCCCAG -
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CACT TCACG CAT CAGTT –TAM RA-3’ (Tib Mol -
Bi ol, Ber lin, Ger many) (Gen Bank no. M90100). The
b-ac tin mRNA was qu an ti fi ed to ad just the amo unt
of mRNA in each samp le with b-ac tin pro be and
pri mer set. The ups tre am and downs tre am pri mer
se qu en ces we re 5’ TCACC CA CACTGT GCCCAT
and 5’ TCCTTA ATG TCACG CAC GATTT 3’, res -
pec ti vely, and the Taq Man pro be was 5’-FAM-
ATCCTGC GTCTGGACCTGGCT-TAM RA-3’ (Tib-
Mol Bi ol, Ber lin, Ger many) (Gen Bank
no.NM_001101). Each 14 µl re ac ti on vo lu me con ta -
i ned 1× Fast Start DNA Mas ter Hybri di za ti on Pro -
bes Mix (Roc he Di ag nos tics, Mann he im, Ger many),
4  mM of MgCl2, 0.5 mM of each pri mer, 0.2 µM of
Taq Man pro be and 2 µl of cDNA.The cycling pa ra -
me ters we re 10 min at 95°C for ac ti va ting fast start
Taq poly me ra se, 50 cycles of 10 se conds at 95°C and
20 se conds at 60°C for amp li fi ca ti on and qu an ti fi -
ca ti on. In every PCR re ac ti on, the le vel of the ho u -
se ke e ping ge ne b-ac tin was al so qu an ti fi ed with the
sa me PCR con di ti ons des cri bed abo ve. We used b-
ac tin as the en do ge no us in ter nal ho u se ke e ping ge -
ne that re ve a led less va ri a bi lity and bet ter
rep ro du ci bi lity. Re al-ti me ex pres si on va lu es we re
cal cu la ted using the re la ti ve stan dard cur ve met hod.
Stan dard cur ves we re ge ne ra ted for each mRNA
using 10-fold se ri al di lu ti ons for both the tar get of
in te rest and the en do ge no us con trol (b-ac tin) by
me a su ring the cycle num ber at which ex po nen ti al
amp li fi ca ti on oc cur red in a di lu ti on se ri es of samp -
les. Va lu es we re nor ma li zed to the re la ti ve amo unts
of b-ac tin mRNA, which we re ob ta i ned from a si m-
i lar stan dard cur ve. In re al-ti me PCR re ac ti ons, the
sa me ini ti al amo unts of tar get mo le cu les we re used,
and the cross po int (Cp) va lu es (20.8± 0.02) of b-ac -
tin mRNA we re cons tant in all samp les. Re la ti ve ex-
pres si ons we re cal cu la ted ac cor ding to
mat he ma ti cal mo del ba sed on the PCR ef fi ci en ci es
and the cros sing po ints.13

HIS TO PAT HO LO GICAL ANALY SIS

Tis su es we re fi xed in 10% for ma lin. Af ter ro u ti ne
tis su e pro ces sing, all blocks we re cut at 4 µm thick-
ness and sta i ned with he ma toxy li n and eo si n. All
tis su es we re exa mi ned un der the light mic ros co -
pe.

IM MU NO HIS TOC HE MI CAL ANALY SIS

For ma lin-fi xed, pa raf fin-em bed ded tis su es we re
used for im mu no his toc he mistry. Fo ur-mic ro me -
ter-thick sec ti ons from tis su e blocks we re sta i ned
with Ki-67 (Ab-2, Clo ne MB67, Ne o Mar kers) and
COX-2 (Clo ne SP21, Ne o Mar kers) by using the
stan dard strep ta vi din-bi o tin in di rect met hod. Pri-
mary an ti bo di es we re in cu ba ted for two ho urs at
ro om tem pe ra tu re af ter bloc king en do ge no us pe r-
o xi des and pro te ins. AEC (ami no-9-ethy lcar ba zo le)
was used as a chro mo gen. Ton sil tis su es (for Ki-67)
and co lon car ci no ma tis su es (for COX-2) we re used
as po si ti ve con trols. Ne ga ti ve con trols we re pro ces -
sed exactly the sa me way, but we re in cu ba ted with
PBS only (Phosp ha te buf fe red sa li ne) ins te ad of the
pri mary an ti body. Nuc le ar sta i ning for Ki-67 was
con si de red po si ti ve and was eva lu a ted thro ug ho ut
who le tis su e are a on the sli de . Cytop las mic sta i -
ning for COX-2 was eva lu a ted thro ug ho ut who le
tis su e are a on the sli de and per cen ta ge of po si ti ve
cells was re cor ded. The pat ho lo gist was blinded to
the study gro ups. 

STA TIS TI CAL ANALY SIS

Krus kal-Wal lis test we re used for com pa ri sons of
the age of the pa ti ents, di se a se du ra ti ons, COX-2
mRNA ex pres si on le vels, im mu no po si ti vity for
COX-2 and Ki-67 nuc le ar an ti gens in ca ses with
pri mary ptery gi a, re cur rent ptery gi a and con trol
sub jects. Dun nett’s mul tip le com pa ri son post hoc
test was per for med for sta tis ti cally sig ni fi cant da -
ta (p<0.05). The cor re la ti on bet we en COX-2 and
Ki-67 im mu no po si ti vity was cal cu la ted with Spe -
ar man test. SPSS ver si on 11.0 system for per so nal
com pu ter was used and p<0.05 was re gar ded as sta-
tis ti cally sig ni fi cant for all sta tis ti cal analy ses
(Table 1).

RESULTS
Twel ve pri mary and nine re cur rent ptery gi um ca -
ses (13 ma les, 8 fe ma les) had surgery. The re was no
sta tis ti cally sig ni fi cant dif fe ren ce bet we en the gro -
ups in terms of the age of the pa ti ents; me an ± SD
ages of pri mary, re cur rent ptery gia and con trol gro -
ups we re 38.1±6.7 ye ars (ran ge= 30-49 ye ars),
37.1±4.4 ye ars (ran ge= 28-54 ye ars) and 40.3±6.2
ye ars (ran ge= 33-51 ye ars), res pec ti vely (p=0.434).
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All of the ca ses had a his tory of to pi cal NSA ID or
cor ti cos te ro id tre at ment to dec re a se inf lam ma tory
signs and symptoms of ptery gi um du ring the co ur -
se of the ir di se a se and all we re re fer red to the hos-
pi tal for sur gery du e to on go ing comp la ints such as
pho top ho bi a, pa in, fo re ign-body sen sa ti on, te a ring
and pro li fe ra ti on of ptery gi um tis su e over the cor -
ne a. Only five re cur rent ptery gi um ca ses sho wed
mild ocu lar inf lam ma tory signs, and the re ma i ning
ca ses pre sen ted with non-inf lam ma tory ptery gi a.
No ne of the ca ses had a his tory of ocu lar sur gery or
an ti-inf lam ma tory tre at ment in the previous six
months.

The me an±SD di se a se du ra ti on was 24.1±10.5
months (ran ge: 12-48 months), and 24.8±10.1
months (ran ge: 12-42 months) in the pri mary and
re cur rent ptery gi um ca ses, res pec ti vely (p: 0.74).
The me an±SD pos to pe ra ti ve pe ri od in ca ses with
re cur rent ptery gi a was 20.5±6.8 months (ran ge: 11-
34 months). 

His to lo gi cal exa mi na ti on re ve a led fo cal lym-
phocy te in fil tra ti on wit ho ut sig ni fi cant tis su e ede -
ma in fo ur tis su es from pa ti ents with pri mary
ptery gi a. The se ca ses did not ha ve any cli ni cal signs
of inf lam ma ti on pri or to the sur gery. The re we re
no inf lam ma tory cells in the rest of the tis su es from
pri mary and re cur rent ptery gi um ca ses the con trol
gro up.

The me an±SD ex pres si on of COX-2/β ac tin
mRNA was 0.0082±0.0038 (ran ge: 0.0028-0.0142),
0.0094±0.0023 (ran ge: 0.0070-0.0131) and 0.0075 ±
0.0035 (ran ge= 0.0016-0.0118) in pri mary ptery gi -
um, re cur rent ptery gi um and con trol ca ses, res pec -
ti vely (p= 0.32). The me an±SD per cen ta ge of
COX-2 im mu no po si ti vity in pri mary, re cur rent

ptery gi um and con trol ca ses was 1.0 ± 2.1 % (ran -
ge: 0-5 %), 1.4±1.9% (ran ge: 0-6%), and 0.9 ± 1.1%
(ran ge: 0-3%), res pec ti vely (p= 0.22) (Figure 1). The
me an±SD im mu no po si ti vity for Ki-67 nuc le ar an -
ti gen was 5.2 ± 5.0% (ran ge: 1-15 %), 7.1±2.6 (ran -
ge: 2-10%) and 1.29 ± 0.9% (0-2 %) in pri mary
ptery gi um, re cur rent ptery gi um and con trol ca ses,
res pec ti vely (p= 0.002). Alt ho ugh Ki-67 ex pres si on
did not show any dif fe ren ce bet we en pri mary and
re cur rent ptery gi a (p= 0.27), both gro ups sho wed
sig ni fi cantly hig her Ki-67 im mu no po si ti vity than
the con trol gro up (pri mary ptery gi um; p= 0.022, re-
cur rent ptery gi um; p=0.002; Dun net’s cor rec ti on)
(Figure 2). The re was no cor re la ti on bet we en Ki-
67 and COX-2 ex pres si ons in either pri mary (p=
0.797) or re cur rent ptery gi um tis su es (p=0.787).

DISCUSSION

The inf lam ma tory cyclo ox ge na se, COX-2 is usu ally
ex pres sed at ex tre mely low le vels un der nor mal ba -
sal physi o lo gi cal con di ti ons, but it is highly in du -
cib le by se ve ral fac tors such as cyto ki nes and
mi to gens.9,14-17 The ex pres si on of COX-2 enz yme
and pos sib le tre at ment mo da li ti es inc lu ding se lec -
ti ve COX-2 in hi bi tors ha ve be en eva lu a ted in va ri -
o us inf lam ma tory and pro li fe ra ti ve di se a ses.18-22

Ho we ver, its re la ti on with inf lam ma tory ocu lar
sur fa ce di sor ders has not be en stu di ed in the li te -
ra tu re. 

The pat ho ge ne sis of ptery gi um is still obs cu re,
but one of the most com mon pro po sed hypot he ses
for ptery gi um pat ho ge ne sis con sist of the dis rup ti -
on of the lim bal cor ne al-con junc ti val epit he li al
bar ri er fol lo wed by prog res si ve “con junc ti va li za -
ti o n” of the cor ne a.1,2 Ac cor ding to cli ni cal co ur se
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Percentage of COX-2 Percentage of Ki-67 

COX-2/β actin mRNA immunopositivity (%) immunopositivity (%)

Mean ±SD Range Median Mean ±SD Range Median Mean ±SD Range Median

Primary pterygium  group (n:12) 0.0082 ±0.0038 0.0028-0.0142 0.074 1.0 ± 2.1 0-5 % 1 5.2 ± 5.0 1-15 2

Recurrent pterygium  group (n: 9) 0.0094 ±0.0023 0.0070-0.0131 0.085 1.4 ±1.9 0-6% 3 7.1 ±2.6 2-10 8

Control  group (n: 10) 0.0075 ± 0.0035 0.0016-0.0118 0.074 0.9 ± 1.1 0-3% 1 1.29 ± 0.9 0-2 1

P value 0.320 0.220 0.002

TABLE 1: Number, mean, standard deviation and medians of the results.



of the di se a se, the re are va ri o us me di cal and sur gi-
cal tre at ment op ti ons. In the pre sen ce of inf la ma -
tory signs and symptoms, it is usu ally tre a ted with
an ti-inf lam ma tory tre at ment, ma inly with to pi cal
ste ro id s or NSA IDs. Ho we ver, re cur ren ce of the
symptoms af ter ces sa ti on of the to pi cal me di ca ti -
on, and pro li fe ra ti on of ptery gi um tis su e over the
cor ne a du ring the fol low-up pe ri od is a com mon
fe a tu re. It is de mons tra ted that to pi cal NSA IDs and
cor ti cos te ro ids are equ ally ef fec ti ve for the tre at -
ment of inf lam ma tory ptery gi um, and both drugs
in hi bit the arac hi do nic acid path way whe re COX
is the ra te li mi ting enz yme.3,23 In this study, we
com pa red the ex pres si ons of COX-2 enz yme in
pri mary ptery gi a, re cur rent ptery gi a and nor mal
con junc ti val tis su e, and fo und no sta tis ti cally sig-
nificant dif fe ren ces. Ho we ver, we eva lu a ted the
ex pres si on of COX-2 only in non-inf la med ptery-

gi um tis su es sin ce we usu ally tre at the se ca ses with
a co ur se of to pi cal an ti-inf lam ma tory agents since
we assume that excising  the ptery gi um at its inf -
lam ma tory sta ge might in cre a se pos to pe ra ti ve
comp li ca ti ons and re cur ren ce ra tes. COX-2 ex-
pres si on was fo und to be in cre a sed in re cur rent
ptery gi um ca ses in stu di es by Ka ra han et al.24 and
Adı gu zel et al.25 Ho we ver, our study de mons tra -
ted that the ex pres si on of COX-2 is not ele va ted in
non-inf lam med pri mary and re cur rent ptery gi um
ca ses. Furt her, in cli ni cal prac ti ce, to pi cal ste ro ids
or NSA IDs usu ally pro vi de only tem po rary re li ef
in the se ca ses wit ho ut any sig ni fi cant be ne fit in
terms of hal ting the di se a se pro cess. We may con-
c lu de that the li mi ted ef fects of the se drugs on
non-inf lam ma tory chro nic pha se of the di se a se
may be re la ted to the low ex pres si on le vels of
COX-2 in tho se ca ses. 
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FIGURE 1: Immunohistochemical analysis of COX-2 in (A) normal conjunctiva (B) primary pterygium, and (C) recurrent pterygium. Arrow points the areas with
red stain which represent positive cytoplasmic staining with COX-2. AECx200.



Sur gi cal ma na ge ment is the pri mary tre at ment
for pri mary and re cur rent ptery gi a. Ad ju vant an ti-
me ta bo li tes are used to dec re a se the re cur ren ce ra -
te of the ptery gi um, and me di cal therapies
inc lu ding ste ro ids and NSA IDs are usu ally used du -
ring the early pos to pe ra ti ve pe ri od to re du ce pos to -
pe ra ti ve inf lam ma ti on. In cli ni cal prac ti ce, both
pri mary and re cur rent ptery gi um ca ses usu ally had
his tory of ste ro id or NSA ID tre at ment for ma na ge -
ment of inf lam ma tory symptoms, however they
usu ally ex pe ri en ce re cur ren ce of ocu lar inf lam ma -
tory symptoms with prog res si on of the di se a se and
need sur gery. Si mi larly, in our study, all ca ses had
a his tory of to pi cal cor ti cos te ro id and/or NSA ID
tre at ment with no be ne fit in terms of pre ven ting
the prog res si on of the ptery gi um on to the cor ne a.
In our study, pri mary and re cur rent ptery gi um ca -
ses sho wed sta tis ti cally sig ni fi cant in cre a se in the

ex pres si on of Ki-67 when com pa red to con trol gro -
up de mons tra ting the pro li fe ra ti ve fe a tu re of the
di se a se. In te res tingly, Adyanthaya et al.26 re cently
re por ted the be ne fi ci al ef fects of to pi cal mi tomy -
cin C in hal ting the prog res si on of acu tely re cur -
ring ptery gi um ca ses. 

The re was no cor re la ti on bet we en the Ki-67
im mu no po si ti vity and ex pres si on of COX-2 enz -
yme in our study. This may show the ir re le van ce
of the ex pres si on of COX-2 enz yme with the pro-
li fe ra ti on of the ptery gi um tis su e whe re in hi bi ti -
on of COX-2 may not chan ge the pro li fe ra ti ve
co ur se of the di se a se. Ad di ti o nally, the cli ni cal
and his to pat ho lo gi cal exa mi na ti on of the pri mary
and re cur rent ptery gi a de mons tra ted no evi den ce
of inf lam ma ti on which was in con cor dan ce with
low le vels of COX-2 ex pres si on. This may sup port
that prog res si on of the di se a se can con ti nu e wit h-
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FIGURE 2: Immunohistochemical analysis of Ki-67 in (A) normal conjunctiva (B) primary pterygium, and (C) recurrent pterygium. Arrow points the areas with
brown stain which represent positive nucleer staining with  Ki-67. AECx200.



o ut any sign of inf lam ma ti on and the ab sen ce of
inf lam ma tory signs in the ptery gi um tis su e does
not di mi nish the pro li fe ra ti ve cha rac ter of the di s-
e a se. 

To the best of our know led ge, this is the first
in si tu study that reports COX-2 ex pres si on in pri-
mary and re cur rent ptery gi a, and evaluates its re la-

ti ons hip with Ki-67 ex pres si on. We conc lu de that
ex pres si on of Ki-67, but not COX-2, is re le vant in
terms of the pat ho ge ne sis of re cur ren ce af ter com-
p le te re mo val. Fur ther stu di es are ne e ded to as sess
the advantage of in hi bi ting Ki-67 in hal ting or per-
haps re ver sing the growth of pri mary as well as re-
cur rent ptery gi a.
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