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Ophthalmologic Screening in A School for
the Hearing Impaired in Turkey

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  The aim of this study was to scre en the oph thal mic disorders in a scho ol for
the he a ring im pa i red and to draw the at ten ti on to the ne ces sity of early edu ca ti o nal and ca re er mo -
di fi ca ti ons of chil dren with Us her syndro me. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss:: The study po pu la ti on was 208
of 214 stu dents in a scho ol for he a ring im pa i red in An ka ra; ages ran ged from 7 to 19 ye ars. All stu-
dents un der went an oph thal mo lo gic exa mi na ti on, inc lu ding un cor rec ted and cor rec ted vi su al acu ity
me a su re ment, as sess ment of ma ni fest ref rac ti on, slit lamp bi o mic ros copy and fun dos copy. Co ver/un -
co ver test was do ne to de tect a tro pi a of mo re than 10 prism di op ters. Stu dents with an oph thal mic
pat ho logy we re in vi ted for a de ta i led eye exa mi na ti on. Chi squ a re test and bi nary lo gis tic reg res si on
analy sis we re used for sta tis ti cal analy sis. RRee  ssuullttss::  Of the 208 stu dents, 72 (34.6%) had an ocu lar ab-
nor ma lity. One hun dred eighty fo ur (88.5%) chil dren pre sen ted with nor mal fun dus fin dings. Of the
24 pa ti ents with an oph thal mos co pic fin ding, twel ve (5.8%) we re di ag no sed with re ti ni tis pig men to -
sa, thre e with Wa ar den burg syndro me and fo ur with aty pi cal re ti nal pig men tary chan ges. Fe ma le
gen der (p< 0.05) and the pre sen ce of a ref rac ti ve er ror (p< 0.0001) we re sig ni fi cantly cor re la ted with
the exis ten ce of oph thal mos co pic fin dings. CCoonncc  lluu  ssii  oonn::  Early re fer ral to an oph thal mic exa mi na ti on
is man da tory for the he a ring im pa i red chil dren. In pre vi o us stu di es, hig her fre qu ency of oph thal mic
disorders in the he a ring im pa i red po pu la ti on had be en re por ted; pre sent study al so emp ha si zes the ne-
ces sity of edu ca ti o nal and ca re er mo di fi ca ti ons in he a ring im pa i red chil dren with re ti na pat ho lo gi es.
De tec ti on and early in ter ven ti on of oph thal mo lo gic ab nor ma li ti es is im por tant for the nor mal de ve -
lop ment of cog ni ti ve and so ci al skills and al so for edu ca ti on and ca re er mo di fi ca ti ons. 

KKeeyy  WWoorrddss::  He a ring loss; vi si on scre e ning; vi su ally im pa i red per sons; Us her syndro mes; 
re ti ni tis pig men to sa; edu ca ti on, spe ci al 

ÖÖZZEETT  AAmmaaçç::  Ça lış ma nın ama cı, işit me en gel li ler oku lu öğ ren ci le rin de göz pa to lo ji le ri nin be lir len -
me si ve Us her sen dro mu olan ço cuk la rın er ken dö nem de eği tim ve mes lek dü zen le me le ri nin ge rek -
li li ği ne dik kat çek mek tir. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Ça lış ma gru bu An ka ra’ da ki bir işit me en gel li ler
oku lun da ki, 7-19 yaş la rı ara sın da ki 214 öğ ren ci nin 208’ini kap sa mak ta dır. Tüm öğ ren ci le re göz
mu a ye ne si uy gu lan mış; dü zelt me li ve dü zelt me siz gör me kes kin li ği, ma ni fest ref rak si yon, bi yo -
mik ros ko pi ve fun dos ko pik mu a ye ne ya pıl mış tır. Aç ma ka pa ma tes ti ile 10 prizm di yop tri üze rin -
de ki göz kay ma la rı sap tan mış tır. Her han gi bir göz pa to lo ji si olan ço cuk lar ay rın tı lı bir göz
mu a ye ne si ne da vet edil miş tir. İsta tis tik de ğer len dir me için Ki-ka re ve “bi nary lo gis tic reg res si o n”
ana li zi kul la nıl mış tır. BBuull  gguu  llaarr::  İki yüz se kiz öğ ren ci nin 72 (%34.6)’sin de bir göz pa to lo ji si göz len -
miş tir. Yüz sek sen dört (%88.5) öğ ren ci de nor mal fun dus bul gu la rı sap tan mış tır. Of tal mos ko pik
bul gu la rı olan 24 has ta nın 12 (%5.8)’sin de re ti ni tis pig men to za, üçün de Wa ar den burg sen dro mu,
dör dün de ise ati pik re ti nal pig men ter de ği şik lik ler gö rül müş tür. Ka dın cin si yet (p< 0.05) ve kır ma
ku su ru var lı ğı (p< 0.0001) ile of tal mos ko pik bul gu la rın var lı ğı ara sın da önem li ko re las yon sap tan -
mış tır. SSoo  nnuuçç:: İşitme en gel li ço cuk lar da göz pa to lo ji le ri nin ora nı yük sek tir ve er ken dö nem de göz
mu a ye ne le ri ya pıl ma lı dır. Ül ke miz de ve yurt dı şın da ya pı lan ön ce ki ça lış ma lar da da ben zer oran -
lar da göz pa to lo ji si var lı ğı sap tan mış; fa kat uzun va de de eği tim ve mes lek dü zen le me si ge re ği ye te -
rin ce vur gu lan ma mış tır. Göz pa to lo ji le ri nin sap tan ma sı, bi liş sel ve sos yal ye te nek le rin ge liş ti ril me si
ve eği tim ile mes lek se çi min de dü zen le me le rin ya pıl ma sı açı sın dan ge rek li dir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: İşitme kaybı; görme taraması; görme özürlü bireyler; Usher sendromları; 
retinitis pigmentoza; eğitim, özel  
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he prevalence of oph thal mo lo gic ab nor ma -
li ti es in the he a ring im pa i red and de af chil-
dren is re por ted approximated 50 per cent.1-3

Vi si on is the prin ci pal way of le ar ning and in te -
rac ting with the fa mily and the en vi ron ment. Chil-
dren with sensorineural he a ring im pa ir ment and
de af ness ha ve mo re de pen den ce on the ir vi su al
func ti on to gat her in for ma ti on and im pro ve 
so ci al skills. The ne ed for early de tec ti on of oph-
thal mo lo gic ab nor ma li ti es is im por tant for he a ring
im pa i red chil dren in or der to de ve lop nor mal edu -
ca ti o nal, so ci al and cog ni ti ve skills.

The oph thal mo lo gic scre e ning of the he a ring
im pa i red is al so im por tant in so me ot her as pects.
The oph thal mo lo gic exa mi na ti on may gi ve ad di -
ti o nal in for ma ti on abo ut the exact di ag no sis of
the ca u se of he a ring loss. Anot her im por tant as-
pect is the de tec ti on of re ti nal pig men tary chan -
ges in the he a ring im pa i red chil dren.
Approximately 8.6-22% of he a ring im pa i red and
de af stu dents has so me kind of pig men tary re ti -
no pathy, which has the po ten ti al to end with de -
af-blind ness.1 For this pa ti ent gro up, edu ca ti o nal
mo di fi ca ti ons and ca re er plan ning are im por tant,
be ca u se so me of the se pa ti ents will ad di ti o nally
ha ve vi su al im pa ir ment be yond early adult ho -
od.4-6 Anot her con cern for the se pa ti ents is the ne -
ed for pro fes si o nal sup port to the fa mily and
chil dren for adap ting to this chal len ging si tu a ti -
on. 

Be si des oph thal mo lo gists, the in for ma ti on in
this ar tic le is al so im por tant for Ear, No se and
Thro at spe ci a lists, pe di at ri ci ans, pri mary he alth ca -
re prac ti ti o ners and spe ci al edu ca tors for the ir early
en co un ter with he a ring im pa i red and de af chil-
dren.

MA TE RI AL AND MET HODS
The study po pu la ti on was the stu dents of Yah ya
Öz soy Pri mary Scho ol for He a ring Im pa i red in An -
ka ra. This scre e ning was per for med by the writ ten
re qu est of the scho ol ad mi nis tra ti on, ai ming for the
early-de tec ti on of vi su al dis tur ban ces which might
in ter fe re with the aca de mic per for man ce of so me
stu dents. The scho ol is the lar gest pri mary scho ol
for he a ring im pa i red in Tur key and one of the thre -

e scho ols for the he a ring im pa i red in An ka ra. Ac-
cor ding to the le gal re qu i re ments, the se chil dren
sho uld be edu ca ted in clas sro oms com po sed of fe -
wer than 10 stu dents and so me part of the edu ca ti -
o nal pe ri od sho uld be in ma ins tre am edu ca ti o nal
ins ti tu tes. Ac com mo da ti ons and edu ca ti o nal ac ti -
vi ti es are sup por ted by the Tur kish Mi nistry of Ed-
u ca ti on and chil dren from re mo te ge og rap hic are as
can stay in scho ol on a 24 ho ur ba sis.

A le vel of 70 dB he a ring loss was a pre re qu i si -
te to be ac cep ted in the se scho ols in Tur key at the
ti me of the study. This le vel is ac cep ted as se ve re
he a ring loss and the se stu dents do not he ar con ver-
sa ti ons. They are vi su ally ori en ted and ha ve se ri o -
us prob lems of spe ech and lan gu a ge de ve lop ment.1

So ci o-de mog rap hic and me di cal his tory was
re cor ded by two aut hors (DÇ, OÖ) using fa ce to
face in ter vi ew met hod and al so by using the he -
alth and edu ca ti on fi les of the stu dents. A qu es ti -
on na i re was en rol led to the stu dents, which
inc lu ded qu es ti ons abo ut the pre sen ce of con san -
gu i nity bet we en pa rents, pre sen ce of vi su al prob-
lems du ring night and day, his tory of he a ring
im pa ir ment and vi su al dis tur ban ces of any mem-
ber wit hin the fa mily, pre na tal di se a ses and age of
the parents during preg nancy. Thre e spe ci al edu -
ca tors ex pe ri en ced in sign lan gu a ge as sis ted the re-
se arch te am with each stu dent, di rec ting the
qu es ti ons and com mu ni ca ting with stu dents using
sign lan gu a ge. An ka ra Uni ver sity Faculty of Me d-
i ci ne De part ment of Pub lic He alth Ad mi nis tra ti on
approved this scre e ning pro ject. The scho ol ad mi -
nis tra ti on had ta ken con sents of the fa mi li es of the
stu dents for the oph thal mic exa mi na ti on and the
study was performed in con cor dan ce with the te -
nets of Dec la ra ti on of Hel sin ki.

Of 214 stu dents, 208 we re eva lu a ted at the ir
scho ol; the par ti ci pa ti on ra te of study was 97.1%.
All stu dents un der went an oph thal mo lo gic exa mi -
na ti on which inc lu ded un cor rec ted and cor rec ted
vi su al acu ity me a su re ment with a tumb ling E Snel -
len chart, as sess ment of ma ni fest ref rac ti on, slit
lamp bi o mic ros co pic exa mi na ti on and fun dos co pic
exa mi na ti on with a 90 di op ter (D) lens. Co ver/un -
co ver test was do ne to de tect the presence of a tro -
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pi a mo re than 10 prism di op ters. Oph thal mo lo gic
as sess ments we re per for med by two oph thal mo lo -
gists (Aİ, DC). Chil dren who pre sent with vi su al
acu i ti es bet we en 0.8 and 1.0 with a Snel len acu ity
chart (Snel len equ i va lents con ver ted to de ci mal ra-
ti os), with no ocu lar comp la ints and a ma ni fest re-
f rac ti on bet we en -1.00 and + 1.00 D; no an te ri or
seg ment, re ti nal and ocu lo mo tor ab nor ma lity we -
re con si de red as oph thal mo lo gi cally “nor ma l”. Any
stu dent who pre sen ted with a cor rec ted mo no cu lar
vi su al acu ity of 0.6 or less; vi su al dis tur ban ces du -
ring night and day, ma ni fest ref rac ti on of mo re
than +1.0 D and -1.00 D; tro pi a of mo re than 10
prism di op ters and sus pec ted pat ho logy with bi o -
mic ros copy and oph thal mos copy we re in vi ted to
oph thal mo logy of fi ce for a de ta i led eye exa mi na ti -
on.

As tig ma tism of less than 1 D with ma ni fest re-
f rac ti on was ac cep ted as sphe ri cal er ror or em met -
ro pi a. Ref rac ti ve er rors we re me a su red using the
sphe ri cal equ i va lents of hype ro pes and myo pes of
the eye with the hig her ref rac ti ve er ror. Ani so -
met ro pi a is de fi ned as 1 di op ter (sphe ri cal equ i va -
lent) dif fe ren ce of ma ni fest ref rac ti ve er ror
bet we en the eyes. If best cor rec ted vi su al acu ity
was less than 0.6 and if the re was mo re than two li -
nes of Snel len vi su al acu ity dif fe ren ce bet we en the
eyes, as well as absence of an or ga nic pat ho logy,
amb lyo pi a was considered. Chil dren with, and sus-
pec ted of, re ti nal pig men tary chan ges and who sta -
ted to ha ve night vi si on dis tur ban ces with a fa mily
his tory of night blind ness we re al so in vi ted for a
de ta i led eye exa mi na ti on.

The se se lec ted pa ti ents un der went a comp le te
oph thal mo lo gic exa mi na ti on inc lu ding de ter mi na -
ti on of best cor rec ted vi su al acu ity, a slit lamp ex-
a mi na ti on of the an te ri or seg ment and re ti nal
exa mi na ti on with a 90 D lens with full pu pil lary
di la ti on. The se exa mi na ti ons ha ve be en per for med
by two aut hors (Aİ, DC) at An ka ra Uni ver sity Fac-
ulty of Me di ci ne, De part ment of Pub lic He alth, Vi-
su al Im pa ir ment Re ha bi li ta ti on Cen ter.

For sta tis ti cal analy sis, Chi squ a re test and bi-
nary lo gis tic reg res si on analy sis we re used; a “p
va lu e ” less than 0.05 was con si de red as sig ni fi -
cant.

RE SULTS
The stu dents’ age ran ge was bet we en 7 to 19 ye ars
with a me an of 12.83 ± 3.0. One hun dred ele ven
(53.4%) we re boys and ni nety se ven (46.6%) we re
girls. Of the 208 stu dents exa mi ned, 72 (34.6%) had
an ocu lar ab nor ma lity. One hun dred forty fi ve
(69.7%) did not ha ve a ma ni fest ref rac ti on er ror equ -
al to or mo re than ±1.0 D in the eye with hig her re-
f rac ti ve er ror. A hype ro pi a bet we en + 1.00 and + 3.00
di op ters was de tec ted in 19 (9.1%) stu dents and a hy-
pe ro pi a mo re than +3.00 was de tec ted in thre e (1.4%)
eyes. In the eyes with a hig her ref rac ti ve er ror, my-
o pi a bet we en 1.00 and 5.00 di op ters was fo und in six
(2.9%) and myo pi a mo re than 5.0 D in one (0.5%) of
the eyes. As tig ma tism bet we en 1.00-1.75 D was fo -
und in 25 (12.0%) chil dren and as tig ma tism equ al to
or mo re than 2.0 D was me a su red in eight (3.8%)
eyes. No as tig ma tism was fo und in 173 chil dren, 16
(7.7%) chil dren pre sen ted with myo pi a and 14
(6.7%) had a hype ro pic as tig ma tism. No ani so met ro -
pi a was de tec ted in 195 (93.8%) chil dren, fo ur (1.9%)
chil dren had mi xed or ir re gu lar as tig ma tism. An ani-
so met ro pi a of mo re than 1 D is de tec ted in 11 (5.3%)
pa ti ents. The ref rac ti ve da ta of eyes with a hig her re-
f rac ti ve er ror are lis ted in the tab le (Tab le 1).

A ma ni fest stra bis mus was ob ser ved in fi ve
(2.4%) chil dren; ke ra to co nus and ca ta ract in ter fe -
ring with vi si on were de tec ted in two chil dren. Se -
ven te en (8.2%) of the chil dren had amb lyo pi a.
Thre e stu dents we re men tally re tar ded and no ne
of them co uld be eva lu a ted for vi su al acu ity me a -
su re ment.

As for oph thal mos co pic fin dings (Tab le 1), 184
(88.5%) chil dren we re clas si fi ed as ha ving nor mal
fun dus fin dings. Twel ve (5.8%) chil dren we re ddi-
agnosed with re ti ni tis pig men to sa by typi cal re ti nal
ap pe a ran ce, and the se chil dren we re clas si fi ed as
Us her Syndro me. One child had tra u ma tic op tic at-
rophy, and two chil dren had myo pic de ge ne ra ti on.
Thre e pa ti ents had (1.4%) Wa ar den burg syndro -
me, which is cha rac te ri zed by whi te fo re lock, he t-
e roc hro mi a iri dis, bi la te ral de af ness, te le cant hus
and patchy fun dus de pig men ta ti on. Ma cu lar ab-
nor ma li ti es we re ob ser ved in two chil dren. Fo ur
pa ti ents de tec ted to ha ve re ti nal pig men tary chan -
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ges; a dif fe ren ti al di ag no sis co uld not be car ri ed out
with fun dus fin dings only. Ru bel la re ti no pathy or
ot her syndro mes which ca u se re ti nal pig men tary
chan ges as so ci a ted with he a ring im pa ir ment co uld
be the eti o lo gic fac tor in the se pa ti ents.

Fac tors as so ci a ted with oph thal mos co pic pat -
ho lo gi es are shown at the tab le (Tab le 2). Gen der
(p< 0.05) and ref rac ti on er rors (p< 0.0001), es pe ci -
ally a ma ni fest as tig ma tism equ al to or mo re than
1D were sig ni fi cantly cor re la ted with the exis ten -
ce of fun dus pat ho lo gi es. Con san gu i nity of pa rents,
fa mily his tory of vi su al or he a ring im pa ir ment and
the age of sib lings were not sig ni fi cantly cor re la -
ted with the exis ten ce of fun dus pat ho lo gi es.

DIS CUS SI ON
Of the 208 de af stu dents scre e ned, 72 (34.6%) had
an im por tant ocu lar pat ho logy. Sixty two (29.8%)
had a ma ni fest ref rac ti on of myo pi a, hype ro pi a or
as tig ma tism, mo re than 1 D. One hun dred forty fi -
ve (69.7%) had a ref rac ti ve er ror less than 1 D. The
pre va len ce of each type of ref rac ti ve er ror is pre-
sen ted in Tab le 1.

The fre qu ency of ref rac ti ve er rors in a nor mal
scho ol po pu la ti on in Tur key was re por ted aro und
10%.7 This fre qu ency is less than the half of the fre-
qu ency of ref rac ti ve er rors in the he a ring im pa i red
po pu la ti on in this study. Kvarns tröm et al. re por ted
the pre va len ce of amet ro pi a as 7.7% in a vi su al
scre e ning of Swe dish chil dren, and Don nelly et al.
al so re por ted 5.82% amet ro pi a in a po pu la ti on ba -
sed study in Ire land.8,9 Alt ho ugh the re are dis cre -
pan ci es for de fi ning the “ab nor ma l” va lu es for
ref rac ti ve er rors in the se dif fe rent stu di es; the high
pre va len ce of ref rac ti ve er rors in the he a ring im-
pa i red stu dents can ea sily be no ti ced. This re la ti ve
in cre a se in the fre qu ency of ref rac ti ve er rors
strongly emp ha si zes the ne ed for an oph thal mo lo -
gic scre e ning in the he a ring im pa i red and de af po -
pu la ti on.

In a si mi lar study in Tur key, al most the sa me
fre qu ency (29.8%) was re por ted for ref rac ti ve er-
rors in de af chil dren.2 Alt ho ugh dif fe rent ref rac ti -
on thres holds we re used and cyclop le gic ref rac ti on
was app li ed to all stu dents in that study, the re sults
we re quite si mi lar with pre sent study. We cho se
not to per form a cyclop le gic ref rac ti on to stu dents
who had no vi su al comp la ints, who pre sen ted with
a vi su al acu ity of mo re than 0.6 and a ma ni fest re-
f rac ti on less than ± 1.0 D for myo pi a, hype ro pi a and
as tig ma tism. Ac cor ding to our fin dings, a ma ni fest
ref rac ti on exa mi na ti on is suf fi ci ent and a cyclop le -
gic ref rac ti on is not needed in this pa ti ent gro up
for scre e ning pur po ses.

Increased pre va len ce of as tig ma tism in the he -
a ring im pa i red and de af po pu la ti on has be en re por -
ted and the re por ted prevalence in this study
(11.1%) was gre a ter than six-fold compared to nor-
mal eyes.1 Using the sa me thres hold (1 D), we fo -
und 15.8% of as tig ma tism in the he a ring im pa i red
po pu la ti on. This amo unt of as tig ma tism may ca u se
amb lyo pi a and sho uld be cor rec ted as early as pos-
sib le. Le gu i re et al. per for med ref rac ti on exa mi na -
ti on with pa raly sis of ac com mo da ti on, however, in
the pre sent study ma ni fest ref rac ti on was per for -
med.1 We be li e ve, if we had per for med cyclop le -
gic ref rac ti on, the pre va len ce for ref rac ti ve er rors
wo uld ha ve be en slightly hig her.

Ophthalmic Findings n %

Refractive error*

No refractive error 145 69.7

Hyperopes (1-3 D) 19 9.1

Hyperopes (3.25 D and higher) 3 1.4

Myopes (1-5 D) 6 2.9

Myopes (5.25 D and higher) 1 0.5

Astigmatism (1-1.75 D) 25 12.0

Astigmatism (2 D and higher) 8 3.8

Unable to evaluate 1 0.5

Fundus findings

Normal 184 88.5

Retinitis pigmentosa 12 5.8

Pale optic nerve (traumatic) 1 0.5

Myopic degeneration 2 0.9

Waardenburg syndrome 3 1.4

Retinal pigmentary changes 4 2.0

Macular abnormalities 2 0.9

TABLE 1: Ophthalmologic findings 
in hearing impaired students.

* Refractive error data of the eye with higher refractive error.
No visual acuity data of 3 mentally retarded children.
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It is al so fo und that, if a de af child had a ma n-
i fest as tig ma tism mo re than 1 D, the odds that he
might ha ve an im por tant oph thal mos co pic pat ho -
logy in cre a ses 20.631 ti mes (6.678-63.735, 95% CI)
(Tab le 2). The in cre a se in as so ci a ted oph thal mos -
co pic pat ho lo gi es is 11.2 ti mes (1.732-72.430, 95%
CI) for myo pi a and 4.421 ti mes (0.977-20.001, 95%
CI) for hype ro pi a. It is hard to pro po se an exp la na -
ti on for this sig ni fi cant in cre a se in fun dus pat ho lo -
gi es with our study de sign. The im por tan ce of this
fin ding is that, as tig ma tism mo re than 1 D with as-
so ci a ted myo pi a in a de af child sho uld alert the
oph thal mo lo gist abo ut the exis ten ce of pos sib le
oph thal mo lo gic pat ho lo gi es.

The in ci den ce of ani so met ro pi a was 5.3% in
our study gro up. The re por ted ra tes 4.8% in Tur -
key and 7.3% in Le gu i re et al’s study are similar to
our findings.1,2 Amb lyo pi a fre qu ency was fo und as
8.2% in our study. The 2.9% dif fe ren ce bet we en
the in ci den ces of amb lyo pi a (8.2%) and ani so met -
ro pi a (5.3%) in our study might ari se from the pres-
ence of tro pi as less than 10 prism di op ters, which
may be the ca u se of amb lyo pi a wit ho ut ani so met -
ro pi a. The re por ted in ci den ce of amb lyo pi a in nor-
mal scho ol chil dren in Tur key is aro und 5%.7,10 For
he a ring im pa i red and de af po pu la ti on, amb lyo pi a
in ci den ce was fo und as 15.3% in a study in Tur key,
4.4% in Le gu i re et al.’s and 3.6% in Guy et al.’s stu -

Fundus Pathology

No Yes

Variable n % n % Odds Ratio (95%) Confidence Interval

Gender*

Male 103 92.8 8 7.2

Female 81 83.5 16 16.5 2.543 1.037-6.237

Age (NS)

7-10 45 84.9 8 15.1 1.955 0.635-6.019

11-14 72 87.8 10 12.2 1.528 0.526-4.435

15+ 66 91.7 6 8.3

Age of mother at birth (NS)

34 and lower 151 90.4 16 9.6

35 and higher 9 81.8 21 18.2 2.097 0.416-10.560

Age of father at birth (NS)

34 and lower 139 89.7 16 10.3

35 and higher 21 87.5 3 12.5 1.241 0.333-4.626

Consanguinity of parents (NS)

No  84 89.4 10 10.6

Yes 62 87.3 9 12.7 1.219 0.468-3.180

Hearing, visual impairment in parents (NS)

No 164 88.6 21 11.4

Yes 20 87.0 3 13.0 1.171 0.321-4.280

Hearing, visual impairment in siblings (NS)

No  108 90.8 11 9.2

Yes 70 86.4 11 13.6 1.543 0.635-3.750

Refractive error**

No      140 96.6 5 3.4

Hyperopes 19 86.4 3 13.6 4.421 0.977-20.001

Myopes 5 71.4 2 28.6 11.200 1.732-72.430

Astigmatism 19 57.6 14 42.4 20.631 6.678-63.735

TABLE 2: Variables that may be associated with fundus findings. 

NS: Not Significant, 

* p< 0.05, ** p< 0.0001.
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di es.1-3 For mer two stu di es used the sa me cri te ri a
for amb lyo pi a; best cor rec ted vi su al acu ity of less
than 20/30 in eit her eye. Alt ho ugh for fre qu en ci es
re por ted amb lyo pi a are not very con sis tent; the lo -
west fre qu ency reported is ap pro xi ma tely two ti -
mes hig her than the amb lyo pi a fre qu ency in
nor mal he a ring po pu la ti on.3 This shows that oph-
thal mo lo gists sho uld al so pay par ti cu lar at ten ti on
for hig her in ci den ce and the ne ed for early de tec -
ti on of ani so met ro pic amb lyo pi a in the he a ring im-
pa i red and de af pa ti ents.

An im por tant re ti nal ab nor ma lity (Tab le 1)
was de tec ted in 11.5% in our study gro up and re ti -
nal pig men tary chan ges in 12 (5.8%) chil dren we -
re fo und to be con sis tent with re ti ni tis pig men to sa.
Ha ni oğ lu-Kar gı et al.’s re por ted one ca se (0.9%) of
re ti ni tis pig men to sa and se ven (6.8%) ca ses of re ti -
nal pig men tary chan ges.2 The re por ted ra te of re ti -
ni tis pig men to sa in the ir study (0.9%) is very low
com pa red to pre sent study’s fin dings (5.8%). Ho w-
e ver, the ra te of all re ti nal pig men tary chan ges in
study of Ha ni oğ lu-Kar gı et al. (7.7%) and (7.8%)
the pre sent study ha ve be en fo und to be si mi lar.2

Two chil dren (1.0%) pre sen ted with ma cu lar pat -
ho lo gi es, and fo ur chil dren with (1.9%) aty pi cal
pig men tary chan ges. Aty pi cal pig men tary chan ges
in the se fo ur pa ti ents may be re la ted to con ge ni tal
ru bel la syndro me, which is a ca u se of he a ring im-
pa ir ment as so ci a ted with re ti nal pig men tary chan -
ges.

In our opi ni on, the most im por tant oph thal -
mo lo gic as pect for the he a ring im pa i red and de af
chil dren is the pos sib le exis ten ce of Us her syndro -
me.11 This syndro me is an au to so mal re ces si ve di s-
or der, cha rac te ri zed by con ge ni tal sen so rine u ral
de af ness and prog res si ve pig men tary re ti no pathy

and is res pon sib le for ap pro xi ma tely half of the ac-
qu i red de af-blind ness in the po pu la ti on.5 The age
of on set of the symptoms in this syndro me is va ri -
ab le and the exact prog no sis is not known for every
in di vi du al. The un fa vo rab le prog no sis of this cli ni -
cal con di ti on po ses a ne ces sity of a de ta i led fun dus
exa mi na ti on in the he a ring im pa i red chil dren for
early edu ca ti o nal and vo ca ti o nal mo di fi ca ti ons. 

Vi si on and he a ring are the two sen ses which
en han ce each ot hers’ ef fi ci ency. When de af-blind -
ness oc curs, com mu ni ca ti on be co mes ex tre mely
dif fi cult wit ho ut pro per edu ca ti on. The most im-
por tant aim of the re ha bi li ta ti on of de af-blind ness
is re du cing the iso la ti on of the pa ti ent. Coch le ar
imp lants are re vo lu ti o nary and pro mi sing aids to
help de af blind pe op le to he ar and com mu ni ca te.
Iden ti fi ca ti on of the mu ta ti ons in ge ne tic di sor ders
may en ligh ten the path to in ven ti ons of ne wer 
me di cal and ge ne tic tre at ments or al le vi a ti on of de -
af-blind ness. The aim of the psycho lo gi cal re ha bi -
li ta ti on sho uld at le ast be fos te ring re a lis tic
ex pec ta ti ons and al so aim to en du re the pa ti ent and
the fa mily’s ho pe of tre at ment in so me ne ar fu tu -
re.

The im por tan ce of this study sho uld be as ses -
sed in two as pects for pe di at ri ci ans, pri mary ca re
physi ci ans, spe ci al edu ca tors and Ear, No se and
Thro at spe ci a lists and oph thal mo lo gists. Du e to an
ap pro xi ma te chan ce of 50% in a he a ring im pa i red
child to pre sent with an ocu lar ab nor ma lity (Tab le
3), it is es sen ti al to re fer the se chil dren to an oph-
thal mo lo gist as early as pos sib le. The se cond im-
por tant as pect of the se fin dings is the ne ed for a
ca re er plan ning and edu ca ti o nal mo di fi ca ti on for
chil dren with co-mor bi di ti es, li ke Us her syndro -
me. Chil dren who ha ve a he a ring ab nor ma lity as-

Population Characteristics of 

First Author of Study Sample size Study Group Frequency of any Eye pathology Frequency of Retinal Pathology

Hanioglu-Kargı2 104 7-20 y/o, deaf 42/104 (40.4%) 7/104 (7%)

Leguire1 357 6-22 y/o, deaf 225/357 (63%) 88/357 (24.6%)

Ceyhan 208 7-19 y/o, deaf 72/208 (34.6%) 20/208 (9.6%)

Guy3 110 5-16 y/o hearing impaired, deaf 48/110 (43.6%) (16/110 14.5%)

TABLE 3: The distribution of findings of hearing impaired and deaf children from different studies.
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so ci a ted with re ti nal pig men tary chan ges ha ve a
hig her chan ce of de te ri o ra ting in to a de af-blind
sta tus in early adult ho od. The fa mi li es and edu ca -
tors of the se pa ti ents sho uld be in for med for a pos-

sib le vi su al loss. A spe ci al edu ca ti o nal sche me that
pro vi des ear li er edu ca ti o nal deg re es for the se chil-
dren sho uld al so be con si de red by edu ca ti on po l-
icy-ma kers. 
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