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Impact�of�Pterygium�Surgery�
on�Corneal�Topography

ABS�TRACT��Objective: To�evaluate�the�quantitative�and�qualitative�effects�of�pterygium�surgery�on
corneal�topography.�Material�and�Methods:�Eighteen�eyes�of�17�patients�with�pterygium�were�in-
cluded�in�the�study.�Computerized�corneal�topography�were�performed�preoperatively,�at�one�week-
and�one�month-postoperatively.�The�quantitative�parameters�reviewed�included�central�corneal�power
(sim�K),�corneal�cylinder,�surface�regularity�index�(SRI),�surface�asymmetry�index�(SAI),�horizontal
length�of�the�pterygium,�surgically�induced�astigmatism�(SIA),�and�positive�astigmatic�axis.�Topogra-
phy�maps�were�also�evaluated�qualitatively.�Results:�The�mean�preoperative�Sim�K�was�statistically�less
than�the�mean�Sim�K�at�one�week-�(p=�0.014)�and�one�month-�postoperatively�(p=�0.016).�The�mean
SAI�at�one�week-postoperatively�was�statistically�higher�than�it�was�at�one�month-postoperatively
(p=�0.017).�The�mean�SRI�at�one�week-�postoperatively�was�higher�than�it�was�at�one�month-�post-
operatively�(p=�0.006).�Although�there�was�a�tendency�towards�decrease�in�corneal�cylinder�after�sur-
gery,�this�decrease�was�not�statistically�significant�(p=�0.833).�The�horizontal�length�of�the�pterygium
was�positively�correlated�with�the�preoperative�corneal�cylinder,�SIA�at�one�week-,�and�SIA�at�one
month-�postoperatively�(r=�0.741�p=�0.000;�r=�0.771�p=�0.000,�r=�0.669�p=�0.002,�respectively).�Preop-
erative�corneal�cylinder�was�positively�correlated�with�SIA�at�one�week-�and�one�month-�postopera-
tively�(r=�0.937�p=�0.000,�r=�0.966�p=�0.000,�respectively).�Corneal�topography�most�frequently�revealed
regular�astigmatic�patterns�before�and�after�surgery.�The�distribution�of�spherical,�regular�astigmatic
and�irregular�astigmatic�patterns�did�not�change�by�surgery�(p=�0.949).�Conclusion:�Pterygium�causes
reversible�changes�on�corneal�topography�in�accordance�with�its�horizontal�length.��
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ÖZET� Amaç:�Piterjiyum�cerrahisinin�kornea�topografisine�etkilerinin�kalitatif�ve�kantitatif�olarak
değerlendirilmesi�Gereç�ve�Yöntemler:�Piterjiyumu�olan�17�hastanın�18�gözü�çalışmaya�dahil�edildi.
Cerrahi�öncesinde,�cerrahi� sonrası�birinci�hafta�ve�birinci�ayda�korneanın�bilgisayarlı� topografik
ölçümleri�yapıldı.�Merkezi�kornea�kırıcılığı�(sim�K),�korneal�silendir,�yüzey�regülerite�indeksi�(“surface
regularity� index”,� SRI),� yüzey� asimetri� indeksi� (“surface� asymmetry� index”,� SAI)� piterjiyumun
horizontal�uzunluğu,�cerrahiye�bağlı�astigmatizma�(SIA)�ve�pozitif�astigmatik�akstan�oluşan�kantitatif
parametreler� gözden� geçirildi.� Topografi� haritaları� üzerinde� de� niteliksel� değerlendirme� yapıldı.
Bulgular:�Cerrahi�öncesi�ortalama�Sim�K�değeri,�cerrahi�sonrası�birinci�hafta�(p=�0.014)�ve�birinci�ay�(p=
0.017)�Sim�K�değerlerinden�istatistiksel�olarak�küçüktü.�Cerrahi�sonrası�birinci�hafta�ortalama�SAI
değeri,�cerrahi�sonrası�birinci�ay�ortalama�SAI�değerinden�istatistiksel�olarak�daha�yüksekti�(p=�0.017).
Cerrahi�sonrası�birinci�hafta�ortalama�SRI�değeri,�cerrahi�sonrası�birinci�ay�ortalama�SRI�değerinden
daha�yüksekti�(p=�0.006).�Cerrahi�sonrası�korneal�silendirde�azalma�eğilimi�olmasına�karşın,�bu�azalma
istatistiksel�olarak�anlamlı�değildi�(p=�0.833).�Pterjiyumun�horizontal�uzunluğu�ile�cerrahi�öncesi
korneal�silendir,�cerrahi�sonrası�birinci�ay�ve�birinci�haftadaki�SIA�arasında�pozitif�korelasyon�vardı
(sırasıyla�r=�0.741�p=�0.000;�r=�0.771�p=�0.000,�r=�0.669�p=�0.002).�Cerrahi�öncesi�korneal�silendir�ile
cerrahi�sonrası�birinci�hafta�ve�birinci�ay�SIA�arasında�pozitif�korelasyon�vardı�(sırasıyla�r=�0.937�p=
0.000,�r=�0.966�p=�0.000).�Cerrahi�öncesi�ve�sonrasında�korneal�topografide�sıklıkla�düzenli�astigmatik
paternler�görüldü.�Sferik�paternler�ile�düzenli�ve�düzensiz�astigmatik�paternlerin�dağılımında�cerrahi
ile�değişiklik�görülmedi�(p=�0.949).�Sonuç:�Pterjiyum,�horizontal�uzunluğu�ile�orantılı�olarak�kornea
topografisinde�geri�dönüşümlü�değişikliklere�neden�olur.�
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tery�gi�um�is�a�fib�ro�vas�cu�lar�over�growth�with
ex�ten�si�on�of�con�nec�ti�ve�tis�su�e�from�the�bul-
bar�con�junc�ti�va�on�to�to�the�cor�ne�a.1 The�in-

va�si�on�of�the�cor�ne�a�by�the�ptery�gi�um�ca�u�ses�vi�su�al
dis�tur�ban�ce�be�si�des�cos�me�tic�dis�fi�gu�re�ment.2 Ptery-
gi�um�may�chan�ge�the�ref�rac�ti�ve�sta�tus�and�cur�va�tu�-
re�of� the� cor�ne�a� even�be�fo�re� re�ac�hing� the�op�tic
zo�ne.1 This�chan�ge�is�cha�rac�te�ri�zed�by�“with�the�ru�-
le�as�tig�ma�tis�m”�ca�u�sed�by�lo�ca�li�zed�flat�ten�ning�of
the�ho�ri�zon�tal�axis�of�the�cen�tral�cor�ne�a.1,3-4 Ad�van�-
ced�ptery�gi�um�in�du�ces�a�gre�a�ter�amo�unt�of�as�tig-
ma�tism�and�ex�ci�si�on�of� the�ad�van�ced�ptery�gi�um
chan�ges�the�cor�ne�al�as�tig�ma�tism�dra�ma�ti�cally.5-7 In
this�study,�we�eva�lu�a�ted�the�qu�a�li�ta�ti�ve�and�qu�an-
ti�ta�ti�ve�to�pog�rap�hi�cal�chan�ges�in�du�ced�by�ptery�gi�-
um�sur�gery.�

MA TE Ri Al AND MET HODS

In�this�pros�pec�ti�ve,�ran�do�mi�zed�study,�18 eyes�with
pri�mary�na�sal�ptery�gi�um�we�re�inc�lu�ded.�The�in�di-
ca�ti�on�for�sur�gery�was�eit�her�as�tig�ma�tism�or�cos�-
me�sis. Pa�ti�ents� with� na�sal� ptery�gi�um� ex�ten�ding
gre�a�ter�than�2�mm�to�the�cor�ne�a�we�re�inc�lu�ded.
Exc�lu�si�on�cri�te�ri�a� inc�lu�ded�the�his�tory�of�ocu�lar
sur�gery/cor�ne�al�tra�u�ma, con�tact�lens�use,�dry�eye,
ke�ra�to�co�nus�or�any�ot�her�an�te�ri�or�seg�ment�prob-
lems.�This�study�was�con�duc�ted�in�comp�li�an�ce�with
ins�ti�tu�ti�o�nal�re�vi�ew�bo�ard�re�gu�la�ti�ons�and�Dec�la-
ra�ti�on�of�Hel�sin�ki.�In�for�med�con�sent�was�ob�ta�i�ned
from�all�pa�ti�ents�be�fo�re�the�ini�ti�a�ti�on�of�any�study
me�di�ca�ti�on�or�study�re�la�ted�pro�ce�du�res.

Be�fo�re�ptery�gi�um�sur�gery,�a�comp�le�te�oph�thal�-
mic�exa�mi�na�ti�on�was�per�for�med�in�all�pa�ti�ents.�The
ho�ri�zon�tal�length�-bet�we�en�the�lim�bus�and�the�ad-
van�cing�ed�ge-�of�the�ptery�gi�um�was�me�a�su�red�with
the�help�of�the�slit-lamp.�Cor�ne�al�to�pog�raphy�(Ma�-
gel�lan� Map�per,� Ni�dek� Tech�no�lo�gi�es,� Italy)� was�
per�for�med�in�all�pa�ti�ents.�Cor�ne�al�to�pog�rap�hic�pat-
terns�we�re�clas�si�fi�ed�ac�cor�ding�to�“Ka�ra�bat�sas�clas-
si�fi�ca�ti�o�n”.8�The�fol�lo�wing�pa�ra�me�ters��pro�vi�ded�by
the�com�pu�te�ri�zed�cor�ne�al�to�pog�raphy�we�re�re�vi�e�-
wed:

Sim� K� (Si�mu�la�ted� ke�ra�to�metry,� cen�tral
cor�ne�al�po�wer)�is�ob�ta�i�ned�from�the�gre�a�test�po�wer
ob�ser�ved�on�the�cor�ne�al�sur�fa�ce�from�an�ave�ra�ge�of
rings�12-16�along�every�me�ri�di�an.�The�po�wer�and

axis�ort�ho�go�nal�to�the�hig�hest�po�wer�we�re�al�so�re-
por�ted�as�they�are�in�tra�di�ti�o�nal�ke�ra�to�metry. Sim
K2�is� the�po�wer�of� the� flat�me�ri�di�an�ort�ho�go�nal
(90°)�to�Sim�K1.

SRI�(sur�fa�ce�re�gu�la�rity�in�dex)�is�a�me�a�su�re
of�lo�cal�fluc�tu�a�ti�ons�in�cen�tral�cor�ne�al�po�wer.�

SAI�(sur�fa�ce�asy�mmetry�in�dex)�me�a�su�res
the�dif�fe�ren�ce�in�cor�ne�al�po�wers�at�every�ring�(180°
apart)�over�the�en�ti�re�cor�ne�al�sur�fa�ce.�

Cor�ne�al�cylin�der is�the�dif�fe�ren�ce�bet�we�-
en�Sim�K1�and�Sim�K2.

Sur�gi�cally�in�du�ced�as�tig�ma�tism�(SI�A)�was�cal-
cu�la�ted�by�vec�tor�analy�sis�met�hod at�one�we�ek-�and
one� month-pos�to�pe�ra�ti�vely.9� Po�si�ti�ve� as�tig�ma�tic
axis�was�iden�ti�fi�ed�ac�cor�ding�to�Sim�K1,�and�as�tig-
ma�tism�was�clas�si�fi�ed�ac�cor�ding�to�the�po�si�ti�ve�as�-
tig�ma�tic�axis�as�fol�lows:�

With�the�ru�le:�Po�si�ti�ve�as�tig�ma�tic�axis�from
60° to�120°.

Aga�inst�the�ru�le:�Po�si�ti�ve�as�tig�ma�tic�axis�from
0° to�30° and�from�150° to�180°.

Ob�li�qu�e:�Po�si�ti�ve�as�tig�ma�tic�axis�from�31° to
59° and�from�121° to�149º.�

Sur�gi�cal�tech�ni�qu�e

Af�ter�to�pi�cal�anest�he�si�a�with�oxy�bup�ro�ca�i�ne�(Be�-
no�xi�na�te,� Li�ba,� Tur�key),� 0.5� cc� of� li�do�ca�i�ne� hy-
droch�lo�ri�de� and� epi�nep�hri�ne� so�lu�ti�on� (Je�to�ca�in,
Ade�ka,�Tur�key)�was�in�jec�ted�in�to�the�ptery�gi�um
tis�su�e.�Ptery�gi�um�was�dis�sec�ted�from�the�cor�ne�a�in
a�la�mel�lar�fas�hi�on�with�a�30° bla�de�and�then�ex�ci�-
sed�with�scis�sors.�The�ba�re�are�a�was�me�a�su�red�with
a�Cas�tro�vi�e�jo�ca�li�per.�Af�ter�in�jec�ti�on�of�0.5�cc�li�do-
ca�i�ne�hydroch�lo�ri�de�and�epi�nep�hri�ne�so�lu�ti�on�be-
ne�ath� the� su�pe�ri�or� bul�bar� con�junc�ti�va,� fre�e
con�junc�ti�val� au�tog�raft�with� the� ap�prop�ri�a�te� si�ze
was�cut�with� scis�sors.�The�graft�was�sli�ded�in�to�the
re�ci�pi�ent�bed�and�se�cu�red�to�the�ad�ja�cent�con�junc-
ti�va� and� episc�le�ra� with 8-0� ab�sor�bab�le� su�tu�res
(poly�glac�tin�910).�Pos�to�pe�ra�ti�vely,�to�pi�cal�poly�mi�-
xin�B�sul�fa�te/tri�met�hop�rim (Of�tal�mot�rim,�Al�con,
Spa�in)�was�used�fo�ur�ti�mes�a�day�for�one�we�ek�and
flu�o�ro�met�ha�lo�ne�ace�ta�te�(Fla�rex,�Al�con,�Bel�gi�um)
was�used�fo�ur�ti�mes�a�day�for�two�we�eks�and�twi�ce
a�day�for�a�month.�
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Sta�tis�ti�cal�analy�sis�was�per�for�med�with�SPSS
for�Win�dows�10.0 (Sta�tis�ti�cal�Pro�duct�and�Serv�xi�ce
So�lu�ti�ons,�Inc.,�Chi�ca�go,�IL,�USA)�pac�ka�ge�prog�ram.
In�des�crip�ti�ve�analy�sis,�the�co�un�ting�va�ri�ab�les�are
pre�sen�ted�as�co�unts�and�per�cen�ta�ges;�the�me�a�su�re-
ment�va�ri�ab�les�are�gi�ven�as�ave�ra�ge�and�stan�dard�
de�vi�a�ti�on.�Fri�ed�man�test�was�app�li�ed�in�the�com�pa�r-
a�ti�ve�analy�sis�of�the�se�va�ri�ab�les.�When�the�dif�fe�ren�-
ce� bet�we�en� va�ri�ab�les� was� de�ter�mi�ned� with
Wil�co�xon�sig�ned-ranks�test,�Bon�fer�ro�ni�cor�rec�ti�on
was�per�for�med.�P�va�lu�es�less�than�0.05�we�re�con�si�-
de�red� as� sta�tis�ti�cally� sig�ni�fi�cant.� To� de�ter�mi�ne
whet�her�or�not�the�re�we�re�li�ne�ar�cor�re�la�ti�ons�bet�-
we�en�so�me�pa�ra�me�ters,�scat�ter�plot�grap�hics�and
two�ta�i�led�Pe�ar�son�cor�re�la�ti�on�analy�sis�we�re�used.

RE SUlTS 

Eigh�te�en�eyes�of�17 pa�ti�ents�we�re�inc�lu�ded�in�the
study.�Of�the�17 pa�ti�ents,�ni�ne we�re�ma�les�(52.9%)
and�eight�(47.1%)�we�re�fe�ma�les.�The�me�an�age�was
55.58�±�11.90�(33-76)�ye�ars.�The�me�an�ho�ri�zon�tal
length�of�the�ptery�gi�um�was�2.83�±�0.92�(2.0-5.0)�mm.

The�me�an�Sim�K�was�pre�o�pe�ra�ti�vely,�43.86�±
1.42 (41.64-46.89)�D�at�one�we�ek-�and�43.59 ±�1.78
(40.64-47.37)�D�at�one�month-�pos�to�pe�ra�ti�vely�(p=
0.016).�The�me�an�pre�o�pe�ra�ti�ve�Sim�K 43.05�±�2.03
(39.01-46.01)�D�was�sta�tis�ti�cally�less�than�the�me�an
Sim�K�at�one�we�ek-�(p=�0.014)�and�one�month-�pos�t-
o�pe�ra�ti�vely�(p=�0.016).�The�me�an�SAI�was�0.50�±
0.47�(0.09-1.42)�pre�o�pe�ra�ti�vely,�0.53�±�0.61�(0.12-
2.33)�at�one�we�ek-�and�0.40�±�0.46�(0.06-1.57)�at�one
month-�pos�to�pe�ra�ti�vely�(p=�0.027).�The�me�an�SAI
at�one�we�ek-pos�to�pe�ra�ti�vely�was�sta�tis�ti�cally�hig�her
than�it�was�at�one�month-pos�to�pe�ra�ti�vely�(p=�0.017).
The�me�an�SRI�was�0.83�±�0.73�(0.00-2.31)�pre�o�pe�ra-
ti�vely,�1.18�±�0.71�(0.15–2.44)�at�one�we�ek-�and�0.74
±�0.80�(0.00-2.10)�at�one�month-�pos�to�pe�ra�ti�vely�(p=
0.005).�The�me�an�SRI�at�one�we�ek-�pos�to�pe�ra�ti�vely
was�hig�her�than�it�was�at�one�month-pos�to�pe�ra�ti�-
vely�(p=�0.006).�The�me�an�cor�ne�al�cylin�der�was�2.21
±� 2.42� (0.00-7.47)� D� pre�o�pe�ra�ti�vely,� 0.96� ±� 0.64
(0.13-2.67)�D�at�one�we�ek-�and�0.99�±�0.93�(0.00-
4.26)�D�at�one�month-�pos�to�pe�ra�ti�vely.�Alt�ho�ugh
the�re�was�a�ten�dency�to�wards�a�re�duc�ti�on�in�cor�ne�-
al�cylin�der�af�ter�sur�gery,�this�re�duc�ti�on�was�not�sta-
tis�ti�cally�sig�ni�fi�cant�(p=�0.833)�(Tab�le�1).

The�ho�ri�zon�tal�length�of�the�ptery�gi�um�was
po�si�ti�vely�cor�re�la�ted�with�the�pre�o�pe�ra�ti�ve�cor�ne�-
al� cylin�der,� SI�A� at� one� we�ek-, and� SI�A� at� one
month-pos�to�pe�ra�ti�vely�(r=�0.741 p=�0.000;�r=�0.771
p=�0.000,�r=�0.669 p=�0.002,�res�pec�ti�vely).�Ho�ri�zon-
tal�length�of the�ptery�gi�um�was�po�si�ti�vely�cor�re�la�-
ted�with�SA�I pre�o�pe�ra�ti�vely�and�at�one�we�ek-�and
one�month-�pos�to�pe�ra�ti�vely�(r=�0.830 p=�0.000,�r=
0.606 p=� 0.008,� r=� 0.690 p=� 0.002).� Ho�ri�zon�tal
ptery�gi�um�length�was�po�si�ti�vely�cor�re�la�ted�with
SRI� pre�o�pe�ra�ti�vely� and� at� one� we�ek-� and� one
month-�pos�to�pe�ra�ti�vely�(r=�0.825�p=�0.000,�r=�0.563
p=�0.015,�r=�0.725 p=�0.001).�Ho�ri�zon�tal�length�was
po�si�ti�vely�cor�re�la�ted�with�cen�tral�cor�ne�al�po�wer
dif�fe�ren�ce�at�one�we�ek-�and�one�month-�pos�to�pe�r-
a�ti�vely�(r=�0.560 p=�0.016,�r=�0.519 p=�0.027,�res�-
pec�ti�vely).� Pre�o�pe�ra�ti�ve� cor�ne�al� cylin�der� was
po�si�ti�vely�cor�re�la�ted�with�SI�A�at�one�we�ek-�and
one�month-�pos�to�pe�ra�ti�vely.�(r=�0.937 p=�0.000,�r=
0.966�p=�0.000,�res�pec�ti�vely)�(Tab�le�2).

The�me�an�of�the�po�si�ti�ve�as�tig�ma�tic�axes�was
85.6�±�29.29�(20-143)�deg�re�es�pre�o�pe�ra�ti�vely,�90.33
±��46.23�(1-178)�deg�re�es�at�one�we�ek-,�and�84.72�±
40.52 (3-167)�deg�re�es�at�one�month-�pos�to�pe�ra�ti�-
vely�(p=�0.944).�The�me�an�dif�fe�ren�ce�bet�we�en�pre-
o�pe�ra�ti�ve�and�one�we�ek-pos�to�pe�ra�ti�ve�as�tig�ma�tic
axes�was�4.72�±�47.6�(-142�-109)�D�(clock�wi�se�chan�-
ge).�The�me�an�dif�fe�ren�ce�bet�we�en�pre�o�pe�ra�ti�ve�and
one�month-�pos�to�pe�ra�ti�ve�as�tig�ma�tic�axes�was�-0.88
±�43.8�(-140�-98)�(co�un�terc�lock�wi�se�chan�ge).��
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Postoperative Postoperative

Parameters Preoperative week 1 month 1 p value

Sim K 43.05 ± 2.03a 43.86 ± 1.42b 43.59 ± 1.78b

(39.01 – 46.01) (41.64 – 46.89) (40.64 – 47.37) 0.016

SAi 0.50 ± 0.47a 0.53 ± 0.61b 0.40 ± 0.46a

(0.09 – 1.42) (0.12 – 2.33) (0.06 – 1.57) 0.027

SRi 0.83 ± 0.73a 1.18 ± 0.71b 0.74 ± 0.80a

(0.00 – 2.31) (0.15 – 2.44) (0.00 – 2.10) 0.005

Corneal 2.21 ± 2.42 0.96 ± 0.64 0.99 ±0.93 

cylinder (0.00 – 7.47) (0.13 – 2.67) (0.00 – 4.26) 0.833

TABLE 1: Sim K, SAi, SRi and corneal cylinder 
during the study. 

Sim K: Central Corneal Power

SAi: Surface Asymmetry index

SRi: Surface Regularity index
a,b: Different letters in the same row indicates statisticall significance.



With�the�ru�le�as�tig�ma�tism�was�the�most�com-
mon�type�of�as�tig�ma�tism�both�be�fo�re�and�af�ter�sur-
gery� (Tab�le� 3).� The� dis�tri�bu�ti�on� of� cor�ne�al
as�tig�ma�tism�types�was�not�chan�ged�sta�tis�ti�cally�by
the�sur�gery�(p=�0.694).�

Cor�ne�al�to�pog�raphy�re�ve�a�led�most�fre�qu�ently
re�gu�lar�as�tig�ma�tic�pat�terns�be�fo�re�and�af�ter�sur�gery.

All�thre�e�sphe�ri�cal�cor�ne�as�en�ded�up�sphe�ri�cal�af�ter
sur�gery�(Tab�le�4).�The�dis�tri�bu�ti�on�of�sphe�ri�cal,�re�-
gu�lar�as�tig�ma�tic�and�ir�re�gu�lar�as�tig�ma�tic�pat�terns
did�not�chan�ge�by�sur�gery�(p=0.949).�Da�ta�loss�in
ac�cor�dan�ce�with�the�lo�ca�ti�on�of�ptery�gi�um�was�se�-
en�in�all�cor�ne�al�to�pog�raphy�maps (Fi�gu�re�1�a,b,c).

DiS CUS Si ON 

Alt�ho�ugh�ptery�gi�um�is�a�re�la�ti�vely�com�mon�di�se�a�-
se,�our�know�led�ge�on�the�ef�fects�of�ptery�gi�um�on
cor�ne�al�to�pog�raphy�is�scar�ce.1,10 The�re�are�thre�e�dif-
fe�rent�hypot�he�ses�exp�la�i�ning�the�cor�ne�al�to�pog�rap�-
hic� chan�ges� in�du�ced�by�ptery�gi�um:�Han�sen� and
Norn sta�ted�that�ptery�gi�um�pres�ses�on�the�na�sal
cor�ne�a�whi�le�Mark�et�al and�Grid�ley�and�Perl�man
des�cri�bed�that�the�ptery�gi�um�pulls�the�cor�ne�a�and
ca�u�ses�a�dis�tor�ti�on.11-13 On�the�ot�her�hand�Ol�den-
burg�et�al cla�i�med�that�cor�ne�al�me�ri�di�an�is�flat�te�ned
du�e�to�lo�ca�li�zed�po�o�ling�of�te�ars�in�ad�van�ce�of�the
ptery�gi�um�and�ad�ded�that�the�re�are�no�myo�fib�rob-
lasts in�di�ca�ting�con�trac�ti�le�ca�pa�bi�li�ti�es�in�the�ptery-
gi�um�tis�su�e.14

So�me�stu�di�es�it�is�re�por�ted�that�an�im�pro�ve-
ment�in�SAI�and�SRI�is�ob�ser�ved�af�ter�the�ex�ci�si�on
of�the�ptery�gi�um.5,15-17 So�me�aut�hors�dec�la�red�a�de-
c�re�a�se�in�re�gu�lar�and�ir�re�gu�lar�cor�ne�al�as�tig�ma�tism
af�ter� ptery�gi�um� sur�gery.3,15-19 The� pre�sen�ce� of
ptery�gi�um�and�its�re�mo�val�sig�ni�fi�cantly�inf�lu�en�ce
the�cor�ne�al�ref�rac�ti�on�inc�lu�ding�sphe�ri�cal�po�wer,
as�tig�ma�tism,�asy�mmetry,�and�ir�re�gu�la�rity,�with�the
lar�ger�ptery�gi�um�exer�ting�the�gre�a�ter�inf�lu�en�ce.1 In
this�study�we�fo�und�that�the�Sim�K�va�lu�e�in�cre�a�sed
ho�we�ver�the�SAI�and�SRI�va�lu�es�dec�re�a�sed�fol�lo�w-
ing�ptery�gi�um�sur�gery.�Ci�nal�et�al. re�ve�a�led�a�po�si-
ti�ve�cor�re�la�ti�on�bet�we�en�pre�o�pe�ra�ti�ve�as�tig�ma�tism
and�SI�A�va�lu�e,�as�well�as bet�we�en�the�length�of�the
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Preoperative

Horizontal L Sim K SAI SRI Corneal Cyl

Horizontal l 1 r= -0.311 r= 0.830 r= 0.825 r= 0.741

p= 0.209 p= 0.000 p= 0.000 p= 0.000

Sim K 1 r= -0.242 r= -0.342 r= -0.308

p= 0.333 p= 0.164 p= 0.214

SAi 1 r= 0.850 r= 0.935

p= 0.000 p= 0.000

SRi 1 r= 0.698

p= 0.001

Corneal Cyl 1

Postoperative Week 1

Horizontal L Sim K SAI SRI Corneal Cyl

Horizontal l 1 r= 0.122 r= 0.606 r= 0.563 r= 0.240

p= 0.630 p= 0.008 p= 0.015 p= 0.336

Sim K 1 r= 0.149 r= 0.318 r= -0.101

p= 0.554 p= 0.199 p= 0.690

SAi 1 r= 0.738 r= 0.048

p= 0.000 p= 0.850

SRi 1 r= 0.164

p= 0.516

Corneal Cyl 1

Postoperative Month 1

Horizontal L Sim K SAI SRI Corneal Cyl

Horizontal l 1 r= -0.875 r= 0.690 r= 0.725 r= 0.685

p= 0.736 p= 0.002 p= 0.001 p= 0.002

Sim K 1 r= -0.163 r= -0.081 r= -0.286

p= 0.518 p= 0.748 p= 0.250

SAi 1 r= 0.855 r= 0.627

p= 0.000 p= 0.005

SRi 1 r= 0.562

p= 0.015

Corneal Cyl 1

TABLE 2: Correlation of horizontal length of the pterygium with
Sim K, SAi, SRi and corneal cylinder during the study.

Horizontal l: Horizontal lenght

Corneal Cyl: Corneal cylinder

Sim K: Central Corneal Power

SAi: Surface Asymmetry index

SRi: Surface Regularity index

With the rule Against the rule Oblique

Cases astigmatism astigmatism astigmatism

(n=18) n (%) n (%) n (%)

Preoperative 14 (77.8) 2 (11.1) 2 (11.1)

Postoperative week 1 10 (55.5) 5 (27.9) 3 (16.6)

Postoperative month 1 12 (66.7) 4 (22.2) 2 (11.1)

TABLE 3: Distribution of corneal astigmatism values.

n: patient number



ptery�gi�um�and�SI�A.2 Ho�we�ver�the�re�was�no�cor�re-
la�ti�on�bet�we�en�pre�o�pe�ra�ti�ve�and�pos�to�pe�ra�ti�ve�as�-
tig�ma�tism. Des�pi�te�this, a�po�si�ti�ve�li�ne�ar�cor�re�la�ti�on
bet�we�en�pre�o�pe�ra�ti�ve�as�tig�ma�tism�and�the�dif�fe�r-
en�ce�bet�we�en�the�pre�sur�gi�cal�and�post�sur�gi�cal�as�-
tig�ma�tism� is� re�por�ted� in� a� study.20 In� ad�van�ced
ptery�gi�um,�a�po�si�ti�ve�cor�re�la�ti�on�was�re�por�ted�be-
t�we�en�the�length�of�the�ptery�gi�um�and�cor�ne�al�as�-
tig�ma�tism� in� 10� eyes.5 Ali�son� et� al. sta�ted� that
ptery�gi�um�in�va�ding�mo�re�than�the�45%�of�the�cor�-
ne�al�ra�di�us�or�2.5�mm�of�the�vi�su�al�axis�ca�u�se�high
deg�re�es�of�as�tig�ma�tism.21 In�the�pre�sen�ted�study,�we
fo�und�a�po�si�ti�ve�cor�re�la�ti�on�bet�we�en�the�length�of
the�ptery�gi�um�and�pre�o�pe�ra�ti�ve�and pos�to�pe�ra�ti�ve
as�tig�ma�tism,�SRI�and�SA�I.�Ho�we�ver,�the�re�was�no
cor�re�la�ti�on�bet�we�en�pre�o�pe�ra�ti�ve�and�pos�to�pe�ra-
ti�ve�as�tig�ma�tism. Ci�nal�et�al. re�por�ted�a�74%�ra�te
of�with�the�ru�le�as�tig�ma�tism�pre�o�pe�ra�ti�vely.2 Af�-
ter�the�sur�gery,�the�ra�te�of�the�with�the�ru�le�as�tig-
ma�tism,�ob�li�qu�e�as�tig�ma�tism�and� aga�inst�the�ru�le
as�tig�ma�tism�we�re�fo�und�as�22%,�41%�and�37%,
res�pec�ti�vely.�Bu�dak�et�al. re�por�ted�a�dec�re�a�se�in
with� the� ru�le� as�tig�ma�tism�af�ter ptery�gi�um�sur-

gery.22 Oz�de�mir�et�al. re�por�ted�a�77.8%�ra�te�of
with�the�ru�le�as�tig�ma�tism�pre�o�pe�ra�ti�vely.23 Pos�t-
o�pe�ra�ti�vely,�this�ra�te�was�me�a�su�red as�55.5%�at
one�we�ek,�and�66.7%�at�one�month.

Ci�nal�et�al. sta�ted�that�the�cor�ne�a�was�flat�te�-
ned�by�the�cor�ne�a�es�pe�ci�ally�at�the�na�sal�qu�ad�rant
whe�re�the�ptery�gi�um�was�lo�ca�ted.2 The�chan�ges�in-
du�ced�by�sur�gery�was�es�pe�ci�ally�evi�dent�in�this�flat-
te�ned� are�a.� In� half� of� our� pa�ti�ents�we� ob�ser�ved
pro�la�te�symmet�ric�bow-ti�e�pat�tern�(50%).�

Si�mi�lar�to�the�pre�sen�ted�stu�di�es,2,14,22,23 we�al�so
de�tec�ted�an�in�cre�a�se�in�the�cor�ne�al�po�wer�af�ter�the
sur�gery.�The�me�an�sim�K�was�in�cre�a�sed�from�43.05
±�2.03 D�pre�o�pe�ra�ti�vely�to�43.59�±�1.78 D�at�one
month-�pos�to�pe�ra�ti�vely.�

Ptery�gi�um�dec�re�a�ses� cen�tral� cor�ne�al�po�wer,
but�in�cre�a�ses�SRI�and�SA�I.�It�mostly�ca�u�ses�re�gu�lar
as�tig�ma�tism�(pro�la�te�symmet�ric�bow-ti�e�pat�tern)�in
cor�ne�al�to�pog�raphy.�With�the�ru�le�as�tig�ma�tism�is
the�most�com�mon�type�of�as�tig�ma�tism�both�be�fo�re
and�af�ter�sur�gery.�The�chan�ges�in�du�ced�by�ptery�gi�-
um�on�cor�ne�al�to�pog�raphy�maps�are�re�ver�sib�le.�
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Cases (n=18) Regular astigmatism n (%) Irregular astigmatism n (%)

Spheric n (%) PSBT PABT Oval OABT PI LS

Preoperative 3 (16.6) 9 (50) 3  (16.6) 1 (5.6) 1 (5.6) 1 (5.6) -

Postoperative week 1 3 (16.6) 6 (33) 4 (22.4) 1 (5.6) 1 (5.6) 2 (11.2) 1 (5.6)

Postoperative month 1 3 (16.6) 4 (22.4) 6 (33) 1 (5.6) 2 (11.2) 1 (5.6) 1 (5.6)

TABLE 4: Distribution of corneal topography patterns.  

n: patient number

PSBT: Prolate symmetric bow-tie

PABT: Prolate asymmetric bow-tie

OABT: Oblate asymmetric bow-tie

Pi: Prolate irregular

lS: localized steep

a b c

FIGURE 1: Corneal topography maps of a case during the study: a- preoperative, b- postoperative week1, c- postoperative month 1.



Turkiye�Klinikleri�J�Med�Sci�2010;30(3)1060

Gönen�ve�ark. Göz�Hastalıkları�

1. To mi do ko ro A, Mi ya ta K, Sa ka guc hi Y, Sa me-
ji ma T, To ku na ga T, Os hi ka T. Ef fects of
ptery gi um on cor ne al sphe ri cal po wer and as -
tig ma tism. Oph thal mo logy 2000;107(8): 1568-
71.

2. Ci nal A, Ya sar T, De mi rok A, To puz H. The ef-
fect of ptery gi um sur gery on cor ne al to pog ra-
phy. Oph thal mic Surg la sers  2001;32(1):
35-40.

3. To mi do ko ro A, Os hi ka T, Ama no S, Eguc hi K,
Eguc hi S.  Qu an ti ta ti ve analy sis of re gu lar and
ir re gu lar as tig ma tism in du ced by ptery gi um.
Cor ne a  1999;18(4):412-5.

4. Er mis SS, inan U, Oz turk F. Analy sis of the
cor re la ti on bet we en ptery gi um si ze and in du -
ced as tig ma tism. Tur ki ye Kli nik le ri J Oph thal-
mol 2001;10(3):171-4. 

5. lin A, Stern G. Cor re la ti on bet we en ptery gi -
um si ze and in du ced cor ne al as tig ma tism.
Cor ne a 1998;17(1):28-30. 

6. Stern GA, lin A. Ef fect of ptery gi um ex ci si on
on in du ced cor ne al to pog rap hic ab nor ma li ti -
es. Cor ne a  1998;17(1):23-7.

7. Fong KS, Ba lak rish nan V, Che e SP, Tan DT.
Ref rac ti ve chan ge fol lo wing ptery gi um sur-
gery. ClA O J  1998;24(2):115-7.

8. Ka ra bat sas CH, Co ok SD, Spar row JM. Pro-
po sed clas si fi ca ti on for to pog rap hic pat terns

se en af ter pe net ra ting ke ra top lasty. Br J Oph-
thal mol  1999;83(4):403-9.

9. Hol la day JT, Cravy TV, Koch DD. Cal cu la ting
the sur gi cally in du ced ref rac ti ve chan ge fol lo -
wing ocu lar sur gery. J Ca ta ract Ref ract Surg
1992;18(5):429-43.

10. Ya sar T, Oz de mir M, Ci nal A, De mi rok A, il -
han B, Dur mus AC. Ef fects of fib ro vas cu lar
trac ti on and po o ling of te ars on cor ne al to po-
g rap hic chan ges in du ced by ptery gi um. Eye
(lond)  2003;17(4):492-6.

11. Han sen A, Norn M. As tig ma tism and sur fa ce
phe no me na in ptery gi um. Ac ta Oph thal mol
(Co penh)  1980;58(2):174-81.

12. Wal land MJ, Ste vens JD, Ste e le AD. The ef-
fect of re cur rent ptery gi um on cor ne al to pog-
raphy. Cor ne a  1994;13(5):463-4.

13. Grid ley MJ, Perl man EM. A form of va ri ab le
as tig ma tism in du ced by pse u dop tery gi um.
Oph thal mic Surg  1986;17(12):794-5.

14. Ol den burg JB, Gar bus J, McDon nell JM, Mc-
Don nell PJ.  Con junc ti val ptery gi a. Mec ha nism
of cor ne al to pog rap hic chan ges. Cor ne a
1990;9(3):200-4.

15. Er ra is K, Bo u den J, Mi li-Bo us sen i, Ana ne R,
Bel ta if O, Med deb Ou er ta ni A.Ef fect of ptery-
gi um sur gery on cor ne al to pog raphy. Eur J
Oph thal mol  2008;18(2):177-81

16. Yag mur M, Oz can AA, Sa ri S, Er söz TR. Vi su -
al acu ity and cor ne al to pog rap hic chan ges re-
la ted with ptery gi um sur gery. J Ref ract Surg
2005;21(2):166-70.

17. Ba har i, lo ya N, We in ber ger D, Avi sar R. Ef-
fect of ptery gi um sur gery on cor ne al to pog ra-
phy: a pros pec ti ve study. Cor ne a  2004;23
(2):113-7.

18. Yil maz S, Yuk sel T, Ma den A. Cor ne al to pog -
rap hic chan ges af ter fo ur types of ptery gi um
sur gery. J Ref ract Surg  2008;24(2):160-5.

19. Ma hesh wa ri S. Ptery gi um-in du ced cor ne al re-
f rac ti ve chan ges. in di an J Oph thal mol 2007;
55(5):383-6.

20. So ri a no JM, Jank necht P, Wits chel H. [Ef fect
of ptery gi um ope ra ti on on pre o pe ra ti ve as tig-
ma tism. Pros pec ti ve study]. [Ar tic le in Ger-
man] Oph thal mo lo ge  1993 ;90(6):688-90.

21. lin A, Stern G. Cor re la ti on bet we en ptery gi -
um si ze and in du ced cor ne al as tig ma tism.
Cor ne a  1998;17(1):28-30.

22. Bu dak K, Kha ter TT, Fri ed man NJ, Koch DD.
Cor ne al to pog rap hic chan ges in du ced by ex-
ci si on of pe ri lim bal le si ons. Oph thal mic Surg
la sers  1999;30(6):458-64.

23. Oz de mir M, Ci nal A. Early and la te ef fects of
ptery gi um sur gery on cor ne al to pog raphy.
Oph thal mic Surg la sers ima ging  2005;36(6):
451-6.

REFERENCES


