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Corneal Topography Changes in
Cases with Duane Retraction Syndrome

in Different Gaze Positions

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  To evaluate the corneal topographic changes in patients with Duane re-
traction syndrome in different gaze positions and to investigate the effect of eyelids on corneal to-
pography. MMaatteerriiaall  aanndd  MMeetthhooddss::  Thirty-three cases with Duane retraction syndrome and 19
control patients were included in the study. Corneal topographies of the cases with Duane retrac-
tion syndrome were first measured during their preferred gaze and then during primary gaze po-
sition. Topographies of the cases in control group were measured in their right eye during primary
gaze position and when the eye was on adduction. RReessuullttss::  Mean horizontal sim K value of the
cases with Duane retraction syndrome with preferred gaze position was 41.4 ± 2.3 D, while verti-
cal sim K value was 42.7 ± 1.9 D, and with their primary gaze position, mean horizontal sim K value
was 40.5 ± 1.8 D, and vertical sim K value was 42.7 ± 1.8 D. Statistically significant horizontal flat-
tening was noted in primary gaze position (p= 0.009). No statistically significant difference was
found between the measurements of horizontal and vertical sim K values of control patients in dif-
ferent gaze positions. CCoonncclluussiioonn::  Duane retraction syndrome is a rare congenital ocular motility
disorder. Although the pathogenesis is not clear, abnormal innervation of the extraocular muscles
is mostly blamed. Most of the patients with Duane retraction syndrome develope a face turn posi-
tion to achieve binocular vision. In our study, we concluded that eyelid position and the changes
in corneal topography might affect the development of face turn position.

KKeeyy  WWoorrddss::  Duane retraction syndrome; astigmatism; eyelids; corneal topography

ÖÖZZEETT  AAmmaaçç::  Duane retraksiyon sendromu olan vakalarda farklı bakış pozisyonlarında korneal
topografik değişiklikleri değerlendirmek ve korneal topografide göz kapaklarının etkisini
araştırmak. GGeerreeçç  vvee  YYöönntteemmlleerr::  Duane retraksiyon sendromu olan 33 vaka ve 19 kontrol vakası
çalışmaya alındı. Duane retraksiyon sendromu olan vakaların kornea topografileri önce kendi
tercih ettikleri bakış pozisyonunda, sonra da primer bakış pozisyonunda ölçüldü. Kontrol
grubundaki vakaların sağ gözlerinde gözlerinde addüksiyonda ve primer bakış pozisyonda
topografik ölçümler yapıldı. BBuullgguullaarr::  Duane retraksiyon sendromu olan vakaların tercih edilen
bakış pozisyonunda vertikal sim K değeri 42.7 ± 1.9 D iken, ortalama horizontal sim K değeri
41.4 ± 2.3 D olup, primer bakış pozisyonda  ortalama horizontal sim K değeri 40.5 ± 1.8 D ve
vertikal sim K değeri 42.7 ± 1.8 D bulundu. Primer bakış pozisyonunda horizontal eksende
istatistiksel olarak anlamlı düzleşme saptandı (p= 0.009). Farklı bakış pozisyonlarında, kontrol
hastalarının horizontal ve vertikal sim K değerlerinin ölçümleri arasında istatistiksel olarak
anlamlı bir fark saptanmadı. SSoonnuuçç::  Duane retraksiyon sendromu nadir görülen bir konjenital
oküler hareket bozukluğudur. Patogenezi tam olarak açıklanamamasına rağmen, sıklıkla
ekstraoküler kasların anormal inervasyonu suçlanmaktadır. Duane retraksiyon sendromu bulunan
vakaların çoğu binoküler görmeyi sağlamak için baş pozisyonu geliştirirler. Çalışmamız
sonucunda göz kapağı pozisyonunun ve korneal topografideki değişikliklerin baş pozisyonu
gelişimininde etkili olabileceği düşünülmektedir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Duane retraksiyon sendromu; astigmatizm; göz kapakları; kornea topografisi
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he fac tors that af fect cor ne al to pog raphy ha -
ve not be en fully dis co ve red yet. It is be li e -
ved that cor ne al to pog raphy and, in turn,

as tig ma tism are re la ted to fac tors such as age, eth-
ni city and ge ne tics.1,2 On the ot her hand, the re is li -
mi ted in for ma ti on ava i lab le re gar ding the chan ges
disp la yed by cor ne al to pog raphy in re la ti on to ex-
ter nal fac tors such as eye lids and ex tra o cu lar mus-
c les. Va ri o us stu di es ha ve de mons tra ted that the
pres su re cre a ted by the lids on the cor ne a can ca u -
se to pog rap hic chan ges.3,4 Gres ve nor conc lu ded
that as tig ma tism ob ser ved in yo ung adults was ca -
u sed by the band-li ke pres su re of the up per tar sal
pla te, whi le as tig ma tism ob ser ved in the ol der po -
pu la ti on was ca u sed by the slac ke ning of up per tar -
sal pla te du e to age.5

Ex tra o cu lar musc les can af fect cor ne al to pog -
raphy es pe ci ally in ca ses who un der go stra bis mus
sur gery. Cor ne al to pog raphy has be en shown to be-
co me flat ter whe re the musc le is re ces sed du e to de-
c re a sed musc le ten si on and ste e per whe re the
musc le is re sec ted du e to hig her musc le ten si on.6-8

Du a ne ret rac ti on syndro me is a con ge ni tal
syndro me cha rac te ri zed by glo be ret rac ti on ca u sed
by the co-con trac ti on of the me di al and la te ral rec-
tus musc les and the nar ro wing of the pal peb ral fis-
su re. Ho we ver, the pat ho ge ne sis has not yet be en
fully exp la i ned. The ca ses usu ally de ve lop a par ti -
cu lar he ad po si ti on in or der to ma in ta in the ir bi -
no cu lar vi si on.9,10 Du a ne ret rac ti on syndro me is
clas si fi ed in to thre e types; Type 1 is mar ked li mi -
ta ti on of ab duc ti on, exp li cab le by ma xi mum in ner-
va ti on of the la te ral rec tus musc le only when the
af fec ted eye is ad duc ted; type 2 is li mi ta ti on of ad-
duc ti on; and type 3 is li mi ta ti on of both ad duc ti on
and ab duc ti on. In this study, chan ges in cor ne al to-
pog raphy with dif fe rent ga ze po si ti ons, which we
con si de red to be ef fec ti ve in the de ve lop ment of fa -
ce turn position in ca ses with type 1 Du a ne ret rac -
ti on syndro me ha ve be en analy zed.

MA TE RI AL AND MET HODS
Thirty-thre e ca ses with Type I Du a ne ret rac ti on
syndro me fol lo wed by the Ort hop tics De part ment
in Is tan bul Uni ver sity, Is tan bul Fa culty of Me di ci -
ne we re inc lu ded in the study. In for med con sent

was ob ta i ned from all pa ti ents. The study pro to col
fol lo wed the gu i de li nes of the Dec la ra ti on of Hel -
sin ki. Of 33 ca ses, 12 we re ma le and 21 we re fe ma -
les. The me an age of the ca ses was fo und to be 
14.7 ± 5 (ran ge: 6-23) ye ars. All ca ses we re sub jec -
ted to de ta i led oph thal mo lo gic and ort hop tic exa -
mi na ti on pri or to to pog rap hic me a su re ment.
Ave ra ge vi su al acu ity of the ca ses was de ter mi ned
as 0.8 ± 0.2 (0.3-1.0) ba sed on the Snel len sca le. Du -
ring ort hop tic exa mi na ti on, all ca ses de mons tra ted
nar ro wing of the pal peb ral fis su re, glo be ret rac ti on
on ad duc ti on, and li mi ta ti on of ab duc ti on of the af-
fec ted eye. All ca ses we re esot ro pic and had a fa ce
turn to af fec ted si de. No ne of the ca ses had un der -
go ne stra bis mus sur gery. A to tal of 19 ca ses with
no ocu lar or syste mic di se a ses we re inc lu ded in the
study as the con trol gro up. Me an age of the con-
trols was 23.8 ± 6 (ran ge: 17-29) ye ars.

Pen ta cam Sche imp flug (Ocu lus, Ger many) im-
a ging was used for the to pog rap rap hi cal me a su re -
ments. To pog rap hi es of the ca ses with Du a ne
ret rac ti on syndro me we re first me a su red during
the ir pre fer red ga ze and then during the ir pri mary
ga ze po si ti on. To pog rap hi es of the con trol gro up
we re me a su red in the ir right eye during the ir pri-
mary ga ze po si ti on and when the eye was on ad-
duc ti on. Du ring to pog raphy me a su re ments,
ho ri zon tal and ver ti cal sim K va lu es and cylin dri -
cal me a su re ment we re ta ken in to ac co unt. Me a su -
re ments of the ca ses with dif fe rent ga ze po si ti ons
we re com pa red.

Sta tis ti cal analy sis was per for med with the
Stu dent’s t-test to com pa re the me a su re ments in
dif fe rent ga ze po si ti ons. A p va lu e less than 0.05
was con si de red as sta tis ti cally sig ni fi cant re sult.

RE SULTS
The me an ho ri zon tal sim K va lu e of the ca ses with
Du a ne ret rac ti on syndro me during pre fer red ga ze
po si ti on was 41.4 ± 2.3 D, whi le the ver ti cal sim K
va lu e was 42.7 ± 1.9 D, and during the pri mary ga -
ze po si ti on, the me an ho ri zon tal sim K va lu e was
40.5 ± 1.8 D, and the ver ti cal sim K va lu e was 42.7
± 1.8 D. When the re sults ob ta i ned during two dif-
fe rent ga ze po si ti ons we re com pa red, a sig ni fi cant
dif fe ren ce was no ted in ho ri zon tal sim K va lu es (p=
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0.009). When the he ad was bro ught to pri mary ga -
ze po si ti on, a flat te ning in the cor ne al to pog raphy
on the ho ri zon tal pla ne was no ted com pa red to the
pre fer red ga ze po si ti on (Fi gu res 1a,b, 2a,b). When
ver ti cal sim K va lu es we re com pa red in both ga ze
po si ti ons, no sig ni fi cant dif fe ren ce was ob ser ved
(p> 0.05). Whi le the me an cylin dri cal va lu e me a -
su red in the pre fer red ga ze po si ti on of the ca ses was

-1.26 D, it was me a su red as -1.78 D in the pri mary
ga ze po si ti on (Table 1).

The me an ho ri zon tal sim K va lu e of the ca ses
in the con trol gro up in the pri mary ga ze po si ti on
was 40.7 ± 0.9 D, whi le the ver ti cal sim K va lu e was
41.6 ± 0.9 D, and the me an ho ri zon tal sim K va lu e
was 40.8 ± 0.8 D on ad duc ti on, whi le the ver ti cal
sim K va lu e was 41.6 ± 0.9 D. No sig ni fi cant dif fe -
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FIGURE 1a: Topographic image of the patient with Duane retraction syndrome in preferred gaze position, 1b: Corneal flattening in primary gaze position.

FIGURE 2a: Topographic image of the patient with Duane retraction syndrome in preferred gaze position, 2b: Note the lid pressure on cornea and flattening 
effect in primary gaze position.



ren ce was ob ser ved bet we en ver ti cal sim K va lu es
(p> 0.05) and ho ri zon tal sim K va lu es (p= 0.07). In
the con trol gro up, the me an cylin dri cal va lu e in the
pri mary ga ze po si ti on was -0.80 D, whi le it was -
0.93 D on ad duc ti on. No sta tis ti cally sig ni fi cant dif-
fe ren ce was ob ser ved bet we en these two va lu es (p>
0.05).

DIS CUS SI ON
Du a ne ret rac ti on syndro me is a syndro me in which
in ner va ti o nal and cen tral ner vo us system abno ma -
li es play a ro le. It is be li e ved that in ner va ti o nal ab-
no ma li es of the la te ral rec tus musc le and
pa ra do xi cal in ner va ti on are res pon sib le for the cli -
ni cally ob ser ved con trac ti on. In ca ses with Du a ne
ret rac ti on syndro me, a fa ce turn position is a com-
mon cli ni cal symptom. Pa ti ents de ve lop a fa ce turn
position in or der to ac hi e ve bi no cu lar sing le vi si on
and even bi fo ve al fi xa ti on. In this syndro me, ab-
nor mal musc le func ti on ca u sed by ab nor mal in ner-
va ti on of the ex tra o cu lar musc les chan ges the
pal peb ral fis su re si ze in dif fe rent ga ze po si ti ons and
al so af fects fa ce turn.

Va ri o us stu di es ha ve de mons tra ted that eye lids
af fect cor ne al as tig ma tism. Shaw et al. in di ca ted that
cor ne al to pog raphy can chan ge in adults, down ward
ga ze po si ti ons, whi le Re ad et al. no ted a sig ni fi cant
re la ti ons hip bet we en the chan ge in ho ri zon tal lid
po si ti on and cor ne al sphe rocy lin dri cal va lu e.11,12 In
anot her study whe re pal peb ral aper tu re was me a su -
red by chan ging the lid po si ti on, as tig ma tism up to
2 D was no ted by nar ro wing of the pal peb ral fis su -
re.3 In the ir study, Col lins et al. in for med that cor -
ne al to pog rap hi cal chan ges we re ob ser ved mostly
with down ward and ab duc ti on ga ze po si ti ons and
that the to pog rap hi cal chan ges cre a ted by the lids

on the cor ne a we re ob ser ved mostly on the ver ti cal
me ri di an du e to the po si ti on of the lids.13

On the ot her hand, the ef fects of the ex tra o -
cu lar musc les on cor ne al to pog raphy we re eva lu -
a ted in the pa ti ents with stra bis mus sur gery.
Kwit ko et al. no ted sig ni fi cant cor ne al flat te ning
of the up per and up per tem po ral re gi on in rab bit
eyes when they re ces sed the up per rec tus.8 Bag he -
ri et al. no ted flat te ning and as tig ma tism chan ges
af ter re ces si on of mul tip le ho ri zon tal rec tus mus-
c les in the pa ti ents with nystag mus.6 They in di ca -
ted that the re a son for this ef fect was a dec ra se in
the mec ha ni cal ad van ta ge of the ho ri zon tal rec tus
musc les, com pa red with the ver ti cal rec tus musc -
les, in exer ting ten si on on the an te ri or glo be. In
addition, they in for med that re sec ti on of ex tra o -
cu lar musc les had a smal ler im pact on cor ne al to-
pog raphy.6

In ca ses with Du a ne ret rac ti on syndro me, cor -
ne al to pog raphy is not af fec ted by only a sing le fac-
tor. Sin ce lid po si ti on chan ges de pen ding on the
ga ze po si ti on and ex tra o cu lar musc le ten si on is hig -
her with cer ta in ga ze po si ti ons, many fac tors can
inf lu en ce to pog raphy. Since we ha ve de ter mi ned
sig ni fi cant dif fe ren ces, par ti cu larly in the ho ri zon -
tal sim K va lu e, we think that musc le co-con trac ti -
on might be res pon sib le for the se chan ges. The
cylin dri cal ref rac ti on chan ge may oc cur du e to nar-
ro wing of the pal peb ral aper tu re. Eye lids may ha -
ve a mol ding ef fect on the cor ne a. The fact that an
in cre a se in cylin dri cal va lu es is ob ser ved as a re sult
of a chan ge in cor ne al to pog raphy might be inf lu -
en ti al in de ve lo ping a fa ce turn position to dec re a -
se the ef fect of cylin dri cal ref rac ti ve er ror and
im pro ve bi no cu la rity. Short co ming of our study is
that fa ce turn of the ca ses was not al ways to the sa -
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Duane retraction syndrome group Control group
No:33 eyes No: 19 eyes

Preferred gaze Primary gaze Primary gaze Adduction

Horizontal sim K value 41.4±2.3 D 40.5±1.8 D p=0.009 40.7 ±0.9 D 40.8±0.8 D p=0.07

Vertikal sim K value 42.7±1.9 D 42.7±1.8 D p>0.05 41.6±0.9 D 41.6±0.9D p>0.05

Cylindrical value -1.26 D -1.78 D p>0.05 -0.80 D -0.93 D p>0.05

TABLE 1: Mean horizontal and vertical sim K values with cylindrical values in different gaze positions of patients in both
groups. Note the flattening of the cornea on primary gaze position in Duane retraction syndrome patients



me deg re e, and thus, we ha ve ob ta i ned very dif fe -
rent sim K me a su re ments in cer ta in ca ses. Du a ne
ret rac ti on syndro me has thre e subt ypes, each sub-
t ype has dif fe rent li mi ta ti on of ex tra o cu lar mo ve -
ment. Type 1 is the most fre qu ent type (70-80%).
Therefore we inc lu ded only pa ti ents with type 1 in
this study. Stu di es with a lar ger po pu la ti on and ot -
her subt ypes are needed in or der to cle arly de mon-
s tra te the re la ti ons hip bet we en cor ne al to pog raphy
and fa ce turn position.

CONC LU SI ON
The pa ti ents with Du a ne ret rac ti on syndro me com-
monly ha ve a fa ce turn to ac hi e ve bi no cu lar sing le
vi si on. In our study, we conc lu de that chan ges in
cor ne al to pog raphy and lid po si ti on may ha ve an
ef fect on the pre fer red ga ze po si ti on in pa ti ents
with Du a ne ret rac ti on syndro me. Stu di es with lar -
ger ca se num bers may cle arly de mons tra te this ef-
fect.
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