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ABSTRACT

Aim To estimate incidence and to present descriptive epidemi-
ological data on pediatric cataract in Tuzla Canton, Bosnia and 
Herzegovina.

Methods Medical records of all patients hospitalized at the Eye 
Clinic of the University Clinical Center Tuzla over the 8-year pe-
riod were retrospectively examined. Prevalence, morphology and 
type of cataract, its possible etiology and existence of other asso-
ciated ocular and systemic diseases were analyzed.

Results The study included 87 eyes of 58 children. Average age 
at presentation was 11.12 (SD±9.03) years. A total of 34 (58.62%) 
patients were males and twenty-four (41.38%) females. Twenty-
nine (50%) cataracts were unilateral. Thirty-seven (63.79%) pati-
ents had isolated cataracts and 24 (29.31%) patients had other ocu-
lar anomalies associated with pediatric cataract. High refractive 
anomalies, nystagmus and microphthalmus were most commonly 
associated ocular findings. Strabismus was present in 14 (24.13%) 
cases. Posterior cortical cataract was present in 29 (32.58%) and 
nuclear cataract in 28 (31.46%) cases. Estimated incidence of con-
genital cataract was 2.62 per 10.000 births and incidence of pedia-
tric cataract was 8.6 per 10.000 births.

Conclusion Prevalence of pediatric cataract in Tuzla Canton is 
within the worldwide range. Late presentation of children with 
cataract remains the problem that needs to be addressed. Impro-
ved patient education and public awareness are needed in order to 
change the course of avoidable childhood visual impairment.  
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diatric cataract epidemiology
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INTRODuCTION

Pediatric cataract is the leading preventable cause 
of childhood blindness and severe visual impair-
ment (visual acuity below 0.05) worldwide, con-
cerning 5-20% of all cases (1-5). Out of 1.4 mi-
llion blind children in the world, at least 190.000 
children are blind as a result of developed cataract 
(6). Data regarding incidence of pediatric cataract 
are vastly different. Incidence of congenital cata-
ract is reported to be between 2.03 and 6.31 per 
10 000 births (7-10). Large cohort studies repor-
ted prevalence of infantile and pediatric cataract 
between 2.2 and 13.6 per 10 000 births (11-13). 
Incidence of pediatric cataract in Bosnia and Her-
zegovina or Tuzla Canton is so far unknown. 
The purpose of this study is to estimate inciden-
ce of pediatric cataract in Tuzla Canton, Bosnia 
and Herzegovina, evaluate clinical, etiologic and 
morphologic characteristics of pediatric cataract 
and correlate them with other systemic and eye 
diseases. Estimating pediatric cataract incidence 
could have a significant impact in creating strate-
gy for its detection and early treatment.   

PATIENTS AND METhODS

Geographical region of Tuzla Canton is north-ea-
stern part of Bosnia and Herzegovina and Univer-
sity Clinical Center (UCC) Tuzla is single health 
institution equipped for cataract surgery in this re-
gion. Tuzla Canton has 499.221 inhabitants from 
wich 90.220 are children aged 0-14 years (14).
A retrospective analysis of medical records of all 
patients presented to UCC Tuzla for cataract sur-
gery in the period from 01. 01. 2003 to 31. 12. 
2010 were conducted. The study was approved 
by the University Clinical Center Ethics Commi-
ttee and provisions of the Helsinki Declaration 
were followed. After identification of patients 
with pediatric cataract, all cases were reviewed 
in order to identify presence and type of cataract, 
morphology, etiology and presence of associ-
ated ocular and systemic diseases and syndro-
mes. Indication for cataract surgery was visually 
significant central cataract larger than 3 mm in 
diameter, dense nuclear cataracts and cataracts 
obstructing the examiner’s view of fundus (2, 5). 
In all cases the presence of visual acuity was re-
corded using Snellen or picture charts. In infants 
and preliterate children visual acuity was recor-

ded subjectively with descriptive designations 
(light perception, central or steady).  For preo-
perative examination, the pupil was dilated using 
1% atropine eye drops. Children who did not 
cooperate were examined in short term general 
anesthesia under operating microscope (OPMI 
Visu 150, Carl Zeiss Meditec Inc, Dublin, CA). 
The type of cataract was determined using slit 
lamp and operating microscope. Complete opht-
halmologic examination included measurement 
of horizontal and vertical corneal diameter, intra-
ocular pressure measurement, keratometry when 
possible, fundus evaluation with direct and indi-
rect ophthalmoscope, axial length measurement 
and ultrasound B scan examination.
Chi-square test and correlation tests were used to 
correlate variables with p < 0.05 considered as 
statistically significant.

RESuLTS 

Among 15.000 patient histories 87 eyes of 58 
children operated for pediatric cataract in UCC 
Tuzla were detected. Two males and four fema-
les had binocular cataract at the presentation and 
they had only one eye operated during the resear-
ch period (Table 1). In 17 (29.31%) patients exact 
visual acuity or description of visual fixation was 
not determined. Fourteen (24.13%) patients had 
visual acuity from positive light perception and 
projection to 0.08. Twenty five (43.10%) patients 
had visual acuity better than 0.1 (Table 2).  

Number (%) of patients/eyes

Gender Patients Eyes Binocular  
Monocular

Age (±SD)
Right Left

Males 34
(58.62)

50 
(57.47)

16
(55.11)

7
(24.13)

11
(37.93)

9.556
(SD±7.8)

Females 24
(41.38)

37
(42.52)

13
(44.82)

7
(24.13)

4
(13.79)

13.24
(SD±10.2)

Total 58
(100)

87
(100)

29
(100)

14
(48.27)

15
(51.72)

11.12
(SD±9.0321)

Table 1. Age and gender characteristics of pediatric cataract

A presence and influence of intrauterine infec-
tions or heredity on cataract formation was not 
determined. Acquired cataracts were mostly 
associated with rheumatoid arthritis and systemic 
steroid use, in five out of seven (8.62%) patients. 
Seven (12.06%) patients had cataract related to 
premature birth and stay in the incubator. Three 
(5.17%) patients had Down syndrome, with two 
monocular and one binocular cataract.
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For five patients we were not able to determine ca-
taract morphology due to insufficient data in pati-
ent health record. Traumatic cataracts had different 
morphology depending on injury type and location.
Seventeen (29.31%) patients had other ocular ano-
malies associated with pediatric cataract. Most co-
mmon associated ocular anomalies were: hyper-
metropia, nystagmus and myopia in three (5.17%) 
cases each, astigmatism two (3.44%), micropht-
halmus, vitreous changes, and corneal changes in 
two (3.44%) cases each, retinal detachment and 
congenital glaucoma in one case each (1.72%). 
Fourteen (24.13%) patients had strabismus related 
to pediatric cataract, where nine (64.29%) had bi-
nocular and five (35.71%) had monocular cataract. 
Ten out of 14 (71.42%) patients who had pedia-
tric cataract and strabismus had some other ocular 
anomalies (Figure 1).

which means that estimated incidence of conge-
nital cataract in Tuzla canton for the periof 2003-
2010 was 2.62 per 10 000 births.

DISCuSSION

Pediatric cataracts produce deprivation amblyo-
pia and can cause lifelong visual impairment (2, 
5, 7). Blindness resulting from pediatric cataracs 
is an enormous problem to developing countries 
in terms of human morbidity, economic loss and 
social burden (4, 9, 11). n Aaverage age of pati-
ents with cataract in this study was 11.12 years. 
Th Aaverage age in other studies from develo-
ping countries ranged from 6.2 in Nepal (3) to 
9.56 in India (15). Authors from developed coun-
tries report the average age from one to six mon-
ths (7,9,16,17). This late presentation of cataract 
patients in this study is consequent to many fac-
tors including unavailability of cataract surgery 
in previous years during the war period, lack of 
information and socio-economic background. 
Fift- eight percent ff patients were males and 
these results are similar to the results from some 
other studies (3,9,15,17,18). These studies pre-
sented higher rates of trauma in males, up to two 
times, compared to females. Studies which inclu-
ded only human infants suggest equal risk ratio 
for male and female infants (7, 9, 11). This study 
included two cases of traumatic cataract, which 
could not significantly influencn this ratio.
Binocular cataracts were present in 50% of pati-
ents in this research. Some studies present similar 
results (13), some studies present more cases of 
bilateral cataracts (9, 18), while other authors pre-
sent higher incidence of unilateral cataracts (7, 15, 
17, 19). These differences might be a result of di-
fferent patient selection while unilateral cataracts 
were more present in studies from the developed 
countries with higher number of traumatic cata-
racts included (7, 15, 17, 19). Isolated cataracts in 
this research included 57% patients, similar to re-
sults in the United States (59%) (7) and the United 
Kingdom (55%) (9). Authors from Spain reported 
68% of isolated pediatric cataracts in their study 
(16). Isolated pediatric cataract may be more diffi-
cult for early diagnosis than those associated with 
multiple defects and syndromes (7). 
In this retrospective research, we were not able to 
establish and determine possible maternal factors 
influencing cataract formation. Existence of con-

Etiology Number (%) of 
patients/eyes

Congenital cataracts
Isolated cataracts 37  (63.79)
Associated with systemic diseases and syndromes 14 (24.14)
Acquired cataracts
Caused by steroid use (systemic use) 5 (8.62)
Traumatic 2 (3.45)
Total 58 (100)

Table 2. Relative frequency of pediatric cataracts based on 
etiology

Figure 1. Cataract morphology distribution

Thirt- three (56.89%) patients were from Tuzla 
Canton, 11 (18.95%) from Zenica-Doboj Canton, 
four (6.89%) from Brčko District, four (6.89%) 
from Republiof Srpska and one (1.72%) from 
Uko-Skia Canton. 
Latest reports estimated 500 000 citizens in Tuzla 
Canton and 38.133 births were recorded in the 
periof 2003-2010 (14). Thiry -three patients from 
Tuzla canton were operated in this period, which 
means that an estimated average rate of pediatric 
cataract was 8.6 per 10 000 births. Ten patients 
were born with congenital cataract in this period, 
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genital rubella syndrome or other infectious fac-
tors was not determined in any case. This result 
may be consequent to availability of the rubella 
vaccine ano inadequate medical documentation 
used in this research. 
Some studies show significant association between 
infantile cataracts and low birth weight and pre-
maturity (1,2,6,7,11). The risk for birth defects is 
increased in premature infants due to complicati-
ons such as anoxia or hypoxia (7). In this research 
12% of patients had cataract related to premature 
birth, low weight and stay in the incubator and 
severe defects of central nervous system, 8.6% 
patients had acquired cataract after systemic and 
local usage of corticosteroids. Other studies show 
the same percentage of steroid induced pediatric 
cataracts (17, 18). Down syndrome was present in 
five percent of all cases, which is lower than in 
other studies (9, 16, 17, 19). 
Strabismus prevalence of 24.13% in this study is 
similar to 21.5% reported by Lim et al. (17), but 
significantly lower than in other studies reporting 
higher prevalence rats,, to 46% (13). Thakur et el. 
reported incidence of strabismus only in 14.1% of 
patients in Nepal with almost 50% traumatic cata-
racts included (3). Other ocular anomalies found in 
this study of 29% of all cases similar to results of 
27% presented by Peruccho-Maritnez et al., (19) 
and 30% by Bhatti et al. (7). In this study, high 
refractive anomalies, nystagmus and microphthal-
mus were most commonly associated ocular fin-
dings, similar to previous studies (7, 13, 16, 17).
Posterior cortical catarats was most common 
morphologic type followed by nuclear cataracts, 
which is similar to the results from Canada (17). 
Studies from Spain and Denmark presented nuc-
lear cataract as most common morphologic type 
(16,18) while mixed morphology was most com-
mon in India (19). Thakur et al. (3) presented total 
white cataract as most common type with 50% of 

all cases which might be consequent to many ca-
ses of traumatic cataract involved in their study.
It is difficult to determine incidence of congenital 
and pediatric cataracts in this study while some 
of the included cases were not from the region 
of Tuzla Canton and some of the cases were pre-
sented to the Clinic at a very late age. Currently, 
in Bosnia and Herzegovina theis are no hospital 
information systemston the central government 
or cantonal level and all medical documentation 
is still in paper based database (20). Conside-
ring only cases from Tuzla Canton born during 
the study perioed congenital cataract incidence 
is estimat ofat 2.62 per 10.000 births. Results of 
this study agree with previous population based 
studies, which demonstrated the rates from 2.03 
to 6.31 per 10.000 births (7-10). Te Aaverage rate 
of pediatric cataract in Tuzla Canton was estima-
ted to be 8.6 per 10.000 births, which is also in 
accordance with previous studies reporting inci-
dence of infantile and pediatric cataract between 
2 toand 13.6 per 10.000 children (11-13).
Te Ttreatment of pediatric cataract has signifi-
cantly improved but cataract is still a leading cause 
en blindness in children in the developing countri-
es. Successful management of cataract is depen-
dent on early diagnosis and referral for surgery, 
because of the surgery timing and its relationship 
to the visual deprivation duration. Prevalence of 
pediatric cataract in this region is within the wo-
ide range. Improved patient education and public 
awareness are needed in order to change the cour-
se of avoidable childhood visual impairment.   
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Pedijatrijska katarakta na području Tuzlanskog kantona u Bosni i 
hercegovini
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SAŽETAK 

Cilj  Utvrditi učestalost i epidemiološke karakteristike pedijatrijske katarakte na području Tuzlanskog 
kantona u Bosni i Hercegovini.

Metode  Retrospektivnom studijom obuhvaćeni su svi pacijenti s pedijatrijskom kataraktom, koji su bili 
hospitalizirani u Klinici za očne bolesti Univerzitetskog kliničkog centra Tuzla tokom osmogodišnjeg 
perioda. Analizirani su učestalost, morfologija, vrsta i etiologija katarakte, kao i prisustvo drugih oku-
larnih ili sistemskih oboljenja.

Rezultati  Studija je obuhvatila 87 očiju kod 58 djece. Prosječna dob pri prezentaciji bila je 11.12 
(SD±9.03) godina. Trideset četiri pacijenta (58.62%) bili su muškog, a 24 (41.38%) ženskog spola. 
Dvadeset devet (50%) katarakti je bilo jednostrano (unilateralno). Trideset sedam (63.79%) pacijenata 
imalo je izolovanu kataraktu, dok su kod 24 (29.31%) pacijenta, uz kataraktu, pronađene i druge oku-
larne anomalije. Visoke refraktivne anomalije, nistagmus i mikroftalmus bili su najčešće udruženi s 
kataraktom. Strabizam je imalo 14 (24.13%)  pacijenata. Stražnja kortikalna katarakta bila je prisutna 
kod 29 (32.58%), a nuklearna kod 28 (31.46%) pacijenata. Učestalost kongenitalne katarakte na po-
dručju Tuzlanskog kantona iznosi 2.62 na 10.000 poroda, dok je učestalost pedijatrijske katarakte 8.6 
na 10.000 poroda.

Zaključak  Učestalost pedijatrijske katarakte na području Tuzlanskog kantona na razini je drugih ze-
malja. Evidentan je problem kasne prezentacije djece s kataraktom, kao i potreba za rješavanjem ovog 
problema. Edukacija roditelja i podizanje javne svijesti o ovom problemu neophodni su kako bi se 
utjecalo na preventabilne uzroke slabovidnosti kod djece.

Ključne riječi: slabovidnost djece, učestalost katarakte, epidemiologija pedijatrijske katarakte 


