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Summary: Purpose: Blindness and visual disability is a great problem all over the world. Loss of visual acuity in children requires 
special attention. The aim of the study was to determine the causes of uni- and bilateral low vision in children and 
young adults. Patients were from our clinic and from the School for the Blind and Visually Impaired in Lodz. 

 Material and methods: The study group included 271 patients aged from 3 months to 21 years, visually disabled 
and with uniocular reduction of visual acuity to 25% or less. 

 Results: The commonest cause of low visual acuity in the group was optic nerve atrophy (22%) due to perinatal 
hypoxia. Other important causes were retinopathy of prematurity (17%) and congenital abnormalities of the eye 
globe (11%). The main causes of uniocular low vision were anisometropia and strabismus. 

 Conclusions: The main cause of visual impairment and disability in the study group from our region was optic nerve 
atrophy. Retinopathy of prematurity was also frequently seen in the handicapped children and was responsible for 
severe visual loss. Anisometropia and strabismus were predominant causes of uniocular visual deterioration, but 
not of visual disability. 

Słowa kluczowe: niepełnosprawność wzrokowa, ROP, zanik nerwu wzrokowego. 
Key words: visual disability, ROP, optic nerve atrophy.
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Blind ness and vi su al di sa bi li ty is a gre at pro blem all over the 
world (1). The re are three gra des of vi su al di sa bi li ty in our co un try. 
Pa tients with vi su al acu ity 0.05 or less in bet ter eye with full cor rec-
tion and tho se with vi su al field nar ro wing up to 20° are num be red 
among se ve re vi su al ly han di cap ped. Mo de ra te vi su al di sa bi li ty is 
in ter pre ted as vi su al acu ity from 0.06 to 0.1 in bet ter eye or nar ro-
wing of vi su al field to 30°. Pa tients with bi no cu lar apha kia, one -e-
yed per sons and tho se with vi su al acu ity less or equ al to 0.25 in 
bet ter eye with ade qu ate cor rec tion are ran ked among mild vi su al-
ly han di cap ped. 

Aimofthestudy
The aim of the stu dy was to de ter mi ne ty pes and fre qu en cy of 

cau ses of vi su al loss in chil dren and te ena gers, pa tients of the 
De part ment of Pe dia tric Oph thal mo lo gy at Me di cal Uni ver si ty in 
Łódź, our out pa tient cli nic and pu pils from the Scho ol for the Blind 
and Vi su al ly Im pa ired in Łódź. 

Materialandmethods
The stu dy gro up con si sted of 271 chil dren aged from 3 mon ths 

to 21 years, with uni- or bi no cu la ry vi su al im pa ir ment at le ast 0.25. 
181 pa tients who ful fil led vi su al di sa bi li ty cri te ria we re se lec ted 
from this gro up. Du ring the in ve sti ga tion all ava ila ble da ta of each 
ca se hi sto ry we re col lec ted. Oph thal mic exa mi na tion in c lu ded vi su-
al acu ity te sting with the use of Snel len test charts in chil dren aged 

mo re than 3 years. In youn ger ones pu pil la ry li ght re ac tions and 
fol lo wing li ght and ob jects with eye mo ve ments we re te sted. The 
an te rior and po ste rior seg ments we re exa mi ned in eve ry child. 
Ad di tio nal te sts li ke: vi su al field and co lo ur vi sion te sting, in tra ocu-
lar pres su re me asu ring we re car ried out if ne ces sa ry. 

Results
In gro up of 181 vi su al ly han di cap ped chil dren optic ne rve atro-

phy was se en most fre qu en tly. It oc cur red in 49 pa tients (27%). Optic 
ne rve atro phy was a con se qu en ce of ische mic en ce pha lo pa thy, post 
-h aemo r rh agic or post -i nfla mm at ory hy dro ce pha lus in 22 chil dren. 
Atro phy was as so cia ted with in tra cra nial ti ght ness syn drom, mi cro-
ce pha ly or Cro uzon’s dy so sto sis (in 4 ca ses). In se ven ca ses optic 
ne rve atro phy was the ef fect of trau ma or re tro bul bar neu ri tis. In 16 
re ma ining chil dren no po ssi ble cau se co uld be de tec ted. 

Re ti no pa thy of pre ma tu ri ty was se en in 46 chil dren (25.4%), 
mo re over, in 37 ROP was the cau se of se ve re vi su al di sa bi li ty. 6 chil-
dren we re mo de ra te ly vi su al ly han di cap ped and 3 mo re had mild 
vi su al di sa bi li ty due to ROP. 

The next gro up con si sted of 29 chil dren with con ge ni tal ano ma-
lies of the eye glo be (16%). Co lo bo ma was the com mo nest (9 
pa tients). Mi cro ph thal mia as well as per si stent hy per pla stic pri ma ry 
vi tre ous we re se en in 7 chil dren. Other con ge ni tal ano ma lies we re: 
ani ri dia (4 ca ses), cho ro idal ha eman gio ma in Stur ge -W eber’s syn-
drom (1 ca se) and con ge ni tal ano ph thal mia (1 ca se). 
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Other cau ses of vi su al di sa bi li ty we re re ti nal dys tro phies and 
ca ta ract, both with the sa me fre qu en cy (15 chil dren). The re we re 
7 ca ses of Star gardt di se ase and 6 ca ses of re ti ni tis pig men to sa. 
One boy pre sen ted so me cha rac te ri stic si gns of Law ren ce -M oo n-
Biedl syn dro me: obe si ty and men tal re tar da tion. 

High my opia was ob se rved in se ven chil dren. Other cau ses 
we re se en ra re ly, each with the pre va lan ce of less than 2%. The 
re sults are pre sen ted in fig. 1.

Three gra des of vi su al di sa bi li ty we re con si de red se pa ra te ly. 99 
chil dren we re se ve re ly vi su al ly han di cap ped. In that gro up as ma ny 
as 37 chil dren had ROP, 31 had optic ne rve atro phy and 16 – con-
ge ni tal ano ma lies of the eye glo be. Cau ses of se ve re vi su al di sa bi-
li ty in the stu dy gro up are shown in tab. I. 

Mo de ra te vi su al di sa bi li ty was se en in 34 pa tients. In that gro-
up re ti nal dys tro phies we re the com mo nest cau se of vi su al im pa ir-
ment (tab. I). 

Mild vi su al di sa bi li ty was ob se rved in 48 ca ses. Vi su al loss was 
cau sed mo stly by optic ne rve atro phy, con ge ni tal ano ma lies, ca ta-
ract, high my opia. Re ti no pa thy of pre ma tu ri ty was the fi fth most 
com mon cau se of di sa bi li ty in that gro up (fig. 4). 

The cau ses of unio cu lar vi su al loss among chil dren not qu ali fied 
for vi su al ly han di cap ped we re al so con si de red. This gro up num be-
red 90 pa tients with vi su al acu ity of one eye less or equ al to 0,25. 
This im pa ir ment was ma in ly the ef fect of ani so me tro pia and stra bi-
smus (43 chil dren), which was expec ted. Optic ne rve atro phy, ca ta-
ract and uve itis we re se en fre qu en tly. The re was not a ca se of ROP 
in that gro up (fig. 5). 
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Ryc.2. Przyczyny jednoocznego widzenia 0,25 lub mniej. 
Fig.2. Cau ses of unio cu lar vi su al im pa ir ment to 0.25 or less. 
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Ryc.1. Przyczyny zaburzeń widzenia w badanej grupie.
Fig.1. Cau ses of vi su al di sa bi li ty in the stu dy gro up. 
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  Severevisualdisability Moderatevisualdisability Mildvisualdisability


Cause

 Number
Percentage

 Number
Percentage

 Number
Percentage

  ofchildren  ofchildren  ofchildren

 optic nerve atrophy 31 31% 8 23,6% 10 20,9%

 ROP 37 37,35% 6 17,7% 3 6%

 congenital anomalies 16 16,25% 5 14,8% 8 16,6%

 retinal dystrophies 4 4,05% 9 26,5% 2 4,2%

 cataract 5 5,1% 3 8,7% 7 14,6%

 myopia 1 1,05% 2 5,8% 4 8,3%

 toxoplasmosis 1 1,05% 1 2,9% 1 2,1%

 uveitis 1 1,05%   2 4,2%

 retinoblastoma 1 1,05%   2 4,2%

 glaucoma     2 4,2%

 anisometropia     1 2,1%

 trauma     2 4,2%

 cortical blindness 2 2,05%    

 toxocarosis     1 2,1%

 astigmatismus     1 2,1%

 Total 99 100% 34 100% 48 100%

Tab.I. Przyczyny obniżenia widzenia w badanej grupie. 
Tab.I. Cau ses of vi su al di sa bi li ty in the stu dy gro up.
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Discussion
Cau ses of blind ness and se ve re vi su al im pa ir ment dif fer in va rio us 

world re gions. The most nu me ro us gro up -75% of all 1.5 mil lion blind 
chil dren in the world, li ve in Afri ca and Asia. In the de ve lo ping co un tries 
ma in cau ses of blind ness are cor ne al scar ring due to me asles, vi ta min 
A de fi cien cy or on cho cer ca sis (ri ver blind ness) – cau sed by pa ra si te 
On cho cer ca vo lvu lus (1,2). The se pro blems do not oc cur in Po land. Fur-
the mo re in the se co un tries blind ness is avo ida ble in al most 3/4 ca ses (e. 
g. by vi ta min A sup ple men ta tion, im mu ni sa tion, eli mi na tion of in sect 
– vec tors of ar th ro pod -bo rne in flam ma tion). Ca ta ract is al so fre qu ent 
(3,4). Con ge ni tal ca ta ract is si gni fi can tly com mo ner in Afri ca and Asia 
than in Eu ro pe: in Afri ca – 23.5% (5), in Mon go lia – 34% (6), in the 
Czech Re pu blic – 8% (7). In our gro up ca ta ract was se en in 8.3% chil-
dren. Con ge ni tal ano ma lies of the eye glo be such as co lo bo ma, mi cro-
ph thal mia, ano ph thal mia are the next gro up of cau ses re spon si ble for 
vi su al loss in chil dren. Horn by et al. de scri bed dif fe rent con ge ni tal 
ab nor ma li ties in a gro up of 7 tho usand chil dren with blind ness and low 
vi sion from 26 co un tries and dif fe rent con ti nents (8). 10.7% had mi cro-
ph thal mia, 2.3% ano ph thal mia and 1.3% co lo bo ma. Pre va len ce of 
con ge ni tal ano ma lies of ey eball was hi gher in Asia tic co un tries which 
was con nec ted with pa rents con san gu ini ty, vi ta min A def fi cien cy and 
expo su re to pe sti ci des du ring pre gnan cy (9). In our stu dy gro up con ge-
ni tal ab nor ma li ties we re ob se rved in 16% pa tients. 

In hi gh-i nc ome co un tries optic ne rve atro phy and hy po xe mic/ische-
mic chan ges of cen tral ne rvo us sys tem in per ina tal pe riod do mi na te 
(10,11). It se ems to be an ef fect of im pro ving su rvi val of the new borns 
with per ina tal hy po xia. Trau ma, re tro bul bar neu ri tis or in tra cra nial pres-
sion are ra re cau ses of optic ne rve atro phy. In vi su al ly han di cap ped 
chil dren from our gro up it was al so the most fre qu ent dia gno sis (27%). 

ROP is al so an im por tant fac tor. It was the se cond ma in cau se 
of vi su al di sa bi li ty (mo re than 25% pa tients). In te re stin gly the 
oc cur ren ce of ROP and its si gni fi can ce has be en ri sing in re cent 
years (12). Re ti no pa thy of pre ma tu ri ty is one of most im por tant fac-
tors con tri bu ting to blind ness in Eu ro pe, Ame ri ca and Asia. In Afri-
can co un tries on the con tra ry this pro blem do es not exist. It is 
con nec ted with su rvi val ra te of pre ma tu re new borns. 

Cau ses of blind ness in dif fe rent re gions of Po land we re ana li zed in 
the se ven ties. Unfor tu ne te ly the re was ve ry lit tle in for ma tion abo ut the 
cau se of blind ness in chil dren, al tho ugh so me in te re sting da ta con cer-
ning young adults un der 30 years of age, can be fo und. Ac cor ding to 
Hań czyc et al. the most fre qu ent cau ses of vi su al di sa bi li ty in this age 
gro up we re high my opia (26%) and con ge ni tal ca ta ract (21%). Cor ne al 
(13%) and optic ne rve di se ases (11.8%) we re se en less fre qu en tly (13). 
Ru do biel ski et al. re por ted con ge ni tal ca ta ract be ing the ma in cau se of 
1st de gree vi su al di sa bi li ty in young adults (un der 30 years of age). 
Other cau ses we re mi cro ph thal mia (13%), optic ne rve di se ases and 
in ju ries (both 12%). 2nd de gree vi su al di sa bi li ty was ma in ly due to con-
ge ni tal ca ta ract (51%) and re ti nal di se ases (12.7%) (14). High my opia 
was the ma in aqu ired pa tho lo gy cau sing blind ness, whi le con ge ni tal 
ca ta ract was the most fre qu ent con ge ni tal ano ma ly in the gro up of 400 
pa tients, aged 18-65 years ana li zed by Pa lu chie wi czo wa (15). 

Conclusion
The ma in cau se of vi su al im pa ir ment and di sa bi li ty in the stu dy gro-

up from our re gion was optic ne rve atro phy. Re ti no pa thy of pre ma tu ri ty 
was al so fre qu en tly se en in the han di cap ped chil dren and was re spon si-
ble for se ve re vi su al loss. Ani so me tro pia and stra bi smus we re pre do mi-
nant cau ses of unio cu lar vi su al de te rio ra tion, but not of vi su al di sa bi li ty. 
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