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ca 0c06eHo BakHuU npobAemu Ha obwlecmBexomo 3gpaBeonasBaHe no uaa cBam. Temama e oule no-
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Baptia 9002 acnekmu Ha gemckomo pasBumue.

el e e @i e Lena: [la ce gokaagBam npuyuHume 3a mexkko 3pumeaHo yBpekgaHe u cAaenoma cpeg yyeHuuume 8

CNEUUAAHOMO YYUAULLE 3a Y4eHUUU C HapyweHo 3peHue ,Mpod. g-p /BaH LLuwmaroB* 8 2p. BapHa, kakmo
U ga ce onpegeAu MACMOMO Ha 3a60AABaHemO pemuHonamus Ha HEgOHOCEHOMO CPeg MAX.

Mamepuaau u memogu: Hacmoawemo npoyyBare BkalouBa u3Bagka om 143 Auua, om koumo 88
mom4ema (61.5%) u 55 (38.5%) momuyema. BkaloyeHume 8 npoyuBaHemo yueHuuU ca Ha Bvb3pacm mexgy
6 u 20 20guHuU, a cpegHama Bvapacm 3a uarama zpyna e 12.5 + 3.7 20guHu. To 6ewe npoBegeHo B nepuoga
aBzycm 2022 2. — HoemBpu 2022 2. cpeg yyeHuuume B y4uAuwlemo 3a geua ¢ HapyweHo 3peHue ,[pod.
g-p V1BaH WuwmaroB" — BapHa, cAeg noAy4eHo paspelleHue om gupekmopa Ha y4uAulLemo.
Pesyanmamu: Kamo Bogewa npuyuHa 3a 3a2yba Ha 3peHue ce gokasa ampoguama Ha 3pumeAHua HepB
¢ yecmoma om 74.8%. PemuHonamuAma Ha HegoHoceHomo 3aema Bmopo mMacmo ¢ 8.4%, caegBaHa om
kopmukaaHomo 3pumenAHo yBpexkgaHe (5.6%) u gpyau HekaacuduuupaHu npuyuHu (5.6%). Cpeg geuama ¢
HapyweHo 3peHue nopagu PH cpegHomo meaao npu paxkgare e 1033+352 2, a cpegHama 2ecmauuoHHa
Bov3pacm e 34.4+1.44 cegmuuu. CoomHoweHuemo MomMyema : Mmomuyema e 2:1. B 6oawuxcmBomo om
cAyqaume e npoBegeHo AeyeHue 3a pemuHonamuama (83.3%) — kpuomepanus (41.7%) u onepamuBHo
AeyeHue (41.7%). Moumu Beuuku geua (91.7%) ca ¢ ycmaHoBeHo u3ocmaBaHe B HepBHO-NCUXUYHOMO
pa3Bumue, a HapyWeHUA Ha CAyxa ca guazgHocmuuupanu npu 41.7%.

3aknloyeHue: 3a60A48aHuA Ha 3puMeAHUA HePB U pemuHama ca 0CHoBHama npuyuHa 3a mexXko 3pumeAxo
yBpexkgaHe cpeg yyeHuuume B8 yyuAuwemo 3a geua ¢ HapyweHo 3penue ,Mpod. g-p WBax WuwmaroB*
— BapHa.
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ABSTRACT

Introduction: Severe impairment of visual function and total vision loss are particularly important public
health issues worldwide. The issue is even more sensitive when children are involved, because the ability to
see plays a key role in the process of perceiving the world around us and its loss has severe consequences
on all aspects of a child’s development.

Aim: The aim of this article is to report causes of severe visual impairment and blindness among students
from Prof. Dr. lvan Shishmanov Specialized School for Students with Visual Impairment in Varna, as well as to
describe the place of the retinopathy of prematurity (ROP) among them.

Materials and Methods: The current study included a sample of 143 persons, 88 boys (61.5%) and 55
(38.5%) girls. The included students were between 6 and 20 years of age, and the mean age for the whole
cohort was 12.5 =+ 3.7 years. The study was conducted in the period August 2022—November 2022 among
the students in the Prof. Dr. Ivan Shishmanov Specialized School for Students with Visual Impairment after
received permission from the school principal.

Results: Atrophy of the optic nerve has been determined as a leading cause for vision loss with a rate of
74.8% of all cases. Retinopathy of prematurity took second place with a rate of 8.4%, followed by cortical
visual impairment (5.6%) and other, unclassified reasons (5.6%). Among children with visual impairment due
to ROP, the mean birth weight was 1033 =+ 352 g, and the mean gestational age was 34.4 = 1.44 weeks. The
boys-to-girls ratio was 2:1. In most cases treatment for ROP had been conducted—cryotherapy in 5 cases
(41.7%) and surgical treatment in 5 cases (41.7%). Almost all children (91.7%) were with neurodevelopmental
delay, and hearing problems were diagnosed among 41.7% of them.

Conclusion: Diseases of the optical nerve and retina were the main reason for severe visual impairment
among the students from the Prof. Dr. lvan Shishmanov Specialized School for Students with Visual

Impairment in Varna.

Keywords: school for visually impaired children, severe visual impairment, blindness, retinopathy of

prematurity, Varna

BbBEJEHNE

Tekomo yBpexkgaHe Ha 3pumeAHama Qyrkuud, kakmo u
NbAHaMa 3a2y6a Ha 3peHue, ca 0C06eHO BakHu npobAemu Ha
obwecmBeHomo 3gpaBeona3BaHe no uAar cBam (1). Temama e
owe no-uyBcmBumeaHa, kozamo cmaBa Bvnpoc 3a geua, Mol
kamo cnocobHocmma 3a 3peHue uma kaloyoBa poas B npoueca
Ha Bv3npuemaHe Ha OkoAHUA cBAM U 3az2y6ama O uma mexku
nocaegcmBua Bopxy Bcuuku acnekmu Ha gemckomo pasBumue.
Heuama ¢ meXkku HapyweHua Ha 3pumeAaHama ¢yHkuua ca 8 puck
om u3ocmaBaHe B HepBHO-ncuxuyHomo pas3Bumue, CoUUAAHa
genpuBauus u paHHa cmopm (2). M34ucaeHo e, ye B cBemoBeH
Mawab 1.14 mAH. geua ca caenu, a owe 19 MAH. ¢ yBpegeHa
3pumeAHa Gpyrkuua (3). Cyuma ce, Ye 20AAMa Yacm om NpuYUHUME
3a gemcka cAenoma ca npegomBpamumu U/UAU Ae4uMu, koemo
npaBu npeBeHuuAma i egHa om 3agayume Ha npozpamama VISION
2020 — The Right to Sight (4).

Emuonozuama Ha gemckama caenoma Bapupa B8 pasauyHume
yacmu Ha cBema. B Had-6egHume cmpaHu Bogewume npuyuHU
ca CcBbp3aHu CbC 3a60AABAHUA HA NpegeH OYeH CeameHm —
BpogeHa kamapakma, kakmo u po2oBuyHa caenoma, goakaula ce
Ha uHgekuuu u geduuum Ha Bum. A, a BvB Bucokopa3Bumume
CMPaHu — Masu poAA € OMpegeHa Ha Ae3uU Ha UeHmpaAHama
HepBHa cucmema U No-CneuuarHo — CbecmoAHuemo kopmukaaHo
3pumeAHo yBpexkgaHe (2). B cmpaHume ¢ pasBuBawa ce

INTRODUCTION

Severe impairment of visual function and total vision loss are
particularly important public health issues worldwide (1). The issue
is even more sensitive when children are involved, because the ability
to see plays a key role in the process of perceiving the world around
us and its loss has severe consequences on all aspects of a child’s
development.
Childrenwithseverevisualimpairmentareatrisk of neurodevelopmental
delay, social deprivation, and early death (2).

[tis estimated that globally 1.14 million children are blind, and a further
19 million are visually impaired (3).

It is believed that a large proportion of the causes of childhood
blindness are potentially avoidable and treatable, making its prevention
one of the tasks of the VISION 2020 — The Right to Sight program (4).
The etiology of childhood blindness varies in different parts of the
world. In the poorest countries, the leading causes are related to
disorders of the anterior segment of the eye, such as congenital
cataract, corneal infections, and vit. A deficiency. In highly developed
countries, this role is assigned to lesions of the central nervous system
and in particular—cortical visual impairment (CVI) (2).

In middle-income countries, such as Bulgaria, the leading role is
played by retinopathy of prematurity (ROP) (5). It is a vasoproliferative
disorder, affecting the immature retina of premature infants. In the
most severe cases, bilateral retinal detachment and irreversible
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ukoHomuka, kbm koumo npunagaeku u bbazapud, 2aaBHa poas
uzpae 3aboaaBaHemo pemuHonamus Ha HegoHoceHomo (PH) (5).
Kacae ce 3a BasonpoAudepamuBHo 3aboaaBaHe, koemo 3acAea
He3pAAama pemuHa Ha npexkgeBpemerHo pogeHume geua, kamo
B Hao-mexkkume cAyyau npomuya ¢ gBycmpaHHO mpakuuoHHO
omaAenBaHe Ha pemuHama u Heobpamuma caenoma (6). B boazapua
gaHHUMe, kacaewu enugemuoAo2uAma U kbCHUME nocAeguuu Ha
moBa 3a60AABaHe, ca 0CkbgHU.

OnpegeAsHemo Ha enugeMuoA0zuYyHUME xapakmepucmuku Ha
gemckama caenoma e uskalouumeAaHo mpygHo, mod kamo ca
HEobxogumu 02pOMHU U3Bagku 3a NONyAQUUOHHU NpOy4BaHusA
(7). Cumyauusma 8 cmpaHu ¢ AuncBawu peaucmpu Ha xopama ¢
HapyweHa 3pumeAHa @yHkuus, nogobHo Ha Bbazapus, e owle no-
CAOKHA. AAmepHamuBeH nNogxog e ga ce u3cAegBam yyeHuuume,
nocewaBawu yyuAuwa 3a geua ¢ HapyweHo 3peHue (7). Ypes
NepuoguyHU npoyyBaHuA Mozam ga ce u320mBam mogeAu, koumo
npecb3gaBam enugeMuoA02u4HUME MeHgeHuuu 8 coomBemHama
gopkaBa, ougHABam HuBomo Ha mekyuiume 3gpaBHu 2puXku U buxa
no3BoauAu agekBamHo nAaHupaHe U pasnpegeAeHue Ha Gbgewlu
PECYPCU Ha PE2UOHAAHO U HAUUOHAAHO HUBO.

B BoAzapua uma gBe cneuuaAu3upaHu y4ebHU 3aBegeHua 3a geua
C HapyWeHO 3peHue — yYUAUWLE 3a geua ¢ HapyweHo 3peHue ,Ayu
bpatn‘— Codua u yquAuwle 3a geua ¢ HapyweHo 3peHue ,Mpod. g-p
1BaH [uwmaroB" — BapHa.

Lleama Ha HacmoAwemo npoy4yBaHe e ga gokaagBa npuduHume
3a meXkko 3pumeAHo yBpeXkgaHe U caenoma cpeg yyeHuuume B
CNeuUaAu3upaHomo yyuauwe 8 2p. BapHa, kakmo u ga onpegeau
MACMOMO Ha 3a60AABaHemo PH cpeg max.

MATEPUAAI N METOAN

Hacmoawemo npoy4BaHe BkalouBa u3Bagka om 143 Auua,
om koumo 88 momuema (61.5%) u 55 (38.5%) momuuema.
BkaloueHume B npoy4BaHemo y4eHuUU ca Ha Bb3pacm mexgy 6 u
20 20QuHu, a cpegHama Bv3pacm 3a uArama epyna e 12.5 +3.7
20QuHu. To Gewe npoBegeHo B nepuoga aBzycm 2022 2. — HoemBpu
2022 2. Cpeg y4eHuuume B yyuAuwemo 3a geua C HapyweHo
3penue ,Mpod. g-p VBan LUuwmaHoB" — BapHa cAeg noayyeHo
paspewieHue om gupekmopa Ha yuuAuwiemo. NMpegBapumearo baxa
usnpameHu baaHkume BobnpocHuUU, 3a ga Moke pvkoBogcmBomo
Ha Y4YUAUWLEMO ga Ce 3ano3Hae ¢ ecmecmBomo Ha npoy4BaHemo
U ga e HaAuue NobAHA NpO3paYHOCM OMHOCHO Uu3uckBaHama
uHdopmauus, kacaewa AUYHUME gaHHU U 3gpaBocAoBeH cmamyc
Ha Bceku yueHuk. Cvbpaxa ce gaHHU 3a Bb3pacmma, noaa U
npuyuHama 3a 3pumerHomo yBpekgaHe, Cnopeg HaAuvHama
MeguuuHcka uHGopMauua Ha yveHuuume ¢ yBpegeHa 3pumeAHa
GyHkuua, nocewaBawiu yyuauwemo npe3 yvebHama 2022/2023
20QUHa.

3a geuama ¢ mexXko 3pumearo yBpeXgaHe nopagu 3a60AABaHemo
PH 6ewe nogeomBeHa cneuuanHa ankemHa kapma. Ha Hes
bAxa omoeAasaHu Bv3pacmma, noAbm, akmyaAHama 3pumeAHa
ocmpoma Ha Bceku yueHuk, kakmo u gaHHU, kacaeuwlu Haau4uemo
Ha npoBekgaHo AeveHue 3a PH, Buga my, uHpopmauus 3a
cbnbmemBawl  3a60AABaHUA, 3acA2aWll  HEPBHO-NCUXUYHOMO
pazBumume, kakmo u cayxoBus cmamyc. Ankemnama kapma
Oewe NONbAHEHa ¢ MACHOMO CbMpygHU4YecmBo Ha gupekmopa
Ha yduauwemo, kakmo u Ha kaacHume pokoBogumeAu Ha
CbomBemHume y4eHuuU. bAxa cbbpaHu UHGOPMUpPAHU CbaAacus

blindness develops (6). In Bulgaria, data concerning the epidemiology
and late consequences of this disease are scarce.

Determining the epidemiological characteristics of childhood
blindness is exiremely difficult, as large samples are needed for
population studies (7). The situation in countries with absent registries
of people with visual impairment, like Bulgaria, is even more complex.
An alternative approach would be to survey students, attending
schools for visually impaired children (7). Through periodical surveys,
models could be developed, which recreate epidemiological trends in
agiven country. In this way evaluation of the current healthcare system
is possible, which would allow for adequate planning and allocation of
future resources at the regional and national levels.

In Bulgaria there are two specialized educational institutions for
visually impaired children—the Louis Braille School in Sofia and the
Prof. Dr. lvan Shishmanov school in Varna.

AIM

The aim of the present study is to report the causes of severe visual
impairment and blindness among students in the specialized school
in the city of Varna and to determine the place of ROP among them.

MATERIALS AND METHODS

The current study included a sample of 143 individuals, of whom
88 boys (61.5%) and 55 (38.5%) girls. The students included in
the study were aged between 6 and 20 years, and the mean age for
the whole group was 12.5 =3.7 years. This study was conducted
in the period August 2022—November 2022 among the students
from Prof. Dr. Ivan Shishmanov Specialized School for Students
with Visual Impairment in Varna, after received permission from the
school principal. Questionnaires were sent out in advance in order to
introduce the school management to the nature of the study and to
have full transparency about needed information concerning personal
data and health status of each student. Data was collected on the
age, gender, and etiology of the visual impairment according to the
available medical information for visually impaired students, visiting
the school in the 2022/2023 academic year.
A special questionnaire was prepared for children with severe visual
impairment due to ROP. Data were collected regarding age, gender,
actual visual acuity, ROP treatment and its type, information on
comorbidities affecting neurocognitive development, and hearing
status. The questionnaire was filled out with close collaboration with
the school principal, as well as the teachers of the respective students.
Informed consent was obtained from the children’s parents, from
whom more detailed information was requested.
The World Health Organization (WHO) criteria for defining and
classifying visual impairment and blindness were used (8).
1. Blindness is defined as best corrected visual acuity of the better
eye below 3/60 (0.05).
2. Severe visual impairment is defined as best corrected visual
acuity of the better eye between 6/60 (0.1) and 3/60 (0.05).
3. Moderate visual impairment is defined as visual acuity less than
6/18 (<0.33).

Statistical Analysis:
Statistical analysis was performed using specialized software—
Statistical Package for Social Sciences (SPSS), version 26.0 (SPSS
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Om pogumeAume Ha geuama, om koumo bewe u3uckaHa no-

nogpobHa uHdopmauud, kacaewa MeguuuHckomo CoCmoAHue U

npoBekgaHomo AeyeHue.

baxa u3noa3BaHu kpumepuume Ha C30 3a onpegeAaHe U

knacuduuupare Ha spumeaHomo yBpexXkgare u caenoma (8):

1. ,Caenoma“ ce geuHupa kamo kopuzupaHa 3pumeAHa ocmpoma
Ha no-gobpomo oko nog 3/60 (0.05).

2. Jexko spumenHo yBpexkgaHe” ce geduHupa kamo kopuaupa-
Ha 3pumeAHa ocmpoma Ha no-gobpomo oko mexkgy 6/60 (0.1)
u 3/60 (0.05).

3. ,YmepeHo 3pumenHo yBpexkgare” ce geduHupa kamo 3pumeaHa
ocmpoma, no-maaka om 6/18 (<0.33).

Cmamucmuyecku aHanus:
Cmamucmuueckusm  aHaAu3  bewe  ocbwecmBeH  upe3
cneuuaausupad copmyep — Statistical Package for Social Sciences

Inc., Chicago, IL, USA). Descriptive analysis was used to represent the
demographic data and incidence.

For nominal variables were used mean value and standard deviation,
and rate and percentage were used for categorical variables.

The current study was approved by the Research Ethics Committee of
the Medical University of Varna (N2 94/25.06.2020).

RESULTS

In all age groups, a higher prevalence of males was established. The
demographic characteristics of the individuals included in the study
are presented in Table 1.

Table 2 presents the etiological causes for visual impairment
according to the anatomical localization of the damage. It shows
the leading cause of severe visual impairment—atrophy of the optic
nerve (74.8%). Retinopathy of the prematurity was the second most
common disease (8.6%).

Table 1. Distribution of students according to age and gender.

9-12 years 13-16 years 17-20 years

Children in the Study

4-8 years

Girls 10 (7.0%) 10 (7.0%) 22 (15.4%) 13 (9.0%)
Boys 17 (11.9%) 23 (16.1%) 25 (17.5%) 23 (16.1%)
Total: 27 (18.9%) 33 (23.1%) 47 (32.9%) 36 (25.1%)

Table 2. Distribution of cases according to anatomical localization of the damage.

Etiology of Visual Impairment 4-8 Years 9-12 Years 13-16 Years 17-20 Years

Globe anomalities 0 (0%) 0 (0%) 0 (0%) 1(0.7%) 1(0.7%)
Cornea 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Lens 0 (0%) 1(0.7%) 1(0.7%) 1(0.7%) 3 (2.1%)
Uvea 0 (0%) 1(0.7%) 0 (0%) 0 (0%) 1(0.7%)
Retinopathy of prematurity 1(0.7%) 2(1.4%) 6 (4.2%) 3(2.1%) 12 (8.4%)
Retinoblastoma 0 (0%) 1(0.7%) 0 (0%) 0 (0%) 1(0.7%)
Glaucoma 0 (0%) 1(0.7%) 1(0.7%) 0 (0%) 2(1.4%)
Atrophy of the optic nerve 24 (16.8%) 23 (16.1%) 33(231%) 27 (18.9%) 107 (74.8%)
Cerebral visual impairment 2 (1.4%) 2 (1.4%) 3(2.1%) 1(0.7%) 8 (5.6%)
Other 0 (0%) 2 (1.4%) 3(2.1%) 3(2.1%) 8 (5.6%)
Total: 27 (18.9% ) 33(231%) 47 (32.9%) 36 (25.1%) 143 (100%)

Table 3 presents the details regarding the students with visual
impairment due to ROP. The mean birth weight was 1033 g (range
6101750 g), and the mean gestational age was 34.4 weeks (range
31-36 g.w.). The boys-to-girls ratio was 2:1. The majority of ROP cases
(83.3%) were treated with cryotherapy (41.7%) and surgery (41.7%).
Almost all children (91.7%) were found to have neurodevelopmental
delay, and hearing impairment was diagnosed in 41.7%.

DISCUSSION

In order to plan programs to control childhood blindness, it is
necessary to identify the leading causes for vision loss. Research in
schools for visually impaired is a well-known method for achieving
this goal (7).

(SPSS), version 26.0 (SPSS Inc., Chicago, IL, USA). Bewe u3noa3Bat
geckpunmuBeH aHaAaus 3a npegecmaBade Ha gemozpadcekume
gaHHU U 3a6oreBaemocmma. CpegHa cmoOHOCM U CMaHgapmHo
omkaoHeHuUe ca npegcmaBeHu 3a koaudecmBeHume npoMeHAUBU,
a kayecmBeHume ca npegcmaBeHu kamo Yecmomu U NPougHMu.
HacmoAwomo npoyyBare e 0gobpeHo om Komucuama no emuka Ha
Hay4HU u3caegBarua kom MeguuuHcku yHuBepcumem — BapHa (N°
94/25.06.2020 2.).

PE3YATATI

BbB Bcuuku BbapacmoBu 2pynu ce ycmaHoBu no-Bucoka yecmoma
Ha Auuama om Moxkku noa. lemozpadckume xapakmepucmuku Ha
BkaloueHume B npoyyBaHemo Auua ca npe3eHmupaHu Ha maoa. 1.
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Table 3. Details about children with visual impairment due to ROP.

Characteristics of Children with ROP

Birth weight (grams)
Gestational age (weeks)
Sex
- Girls (N, %)
- Boys (N, %)
ROP Treatment:
- No:
- Yes:
Cryotherapy
Lasertherapy
Anti-VEGF medications
Surgical treatment
Degree of visual impairment
- Severe visual impairment
- Blindness

Other abnormalities:

- Neurodevelopmental delay (N,%)

- Hearing difficulties (N, %)

Numerical Values
1033 = 352
34.4 =144

4(33.7%)
8 (66.7%)

2 (16.7%)
10 (83.3%)
5 (41.7%)
0 (0%)
0 (0%)
5 (41.7%)

6 (50.0%)
6 (50.0%)

11 (91.7%)
5 (41.7%)

Ha mabr. 2 ca npegcmaBeHu emUOAO2UYHUME NPUYUHU 32
yBpegeHa 3pumeAHa GpyHkuua cnopeg aHamomu4Hama Aokaausauus
Ha yBpexkgaHemo (maoa. 2). Om Hea ce Buxkga Bogewama npuyuHa
3a meXkko 3pumeaHo yBpexkgaHe — ampoduA Ha 3pumeAHuA HepB
(74.8%). Ha Bmopo mAcmo € 3aboAABaHemo pemuHonamuA Ha
HegoHoceHomo (8.6%).

Ha maba. 3 ca npegecmaBeHu gemadAume OMHOCHO yyeHuuuUme ¢
HapyweHo 3peHue nopagu PH. CpegHomo mez2ao npu paxkgaxe e 1033
2 (8 uHmepBan 6101750 2), a cpegHama 2ecmayuoHHa Bv3pacm e
34.4 cegmuuu (B uvmepBan 31 2.c. — 36 2.¢.). CbomHoweHuemo
Momyema : momudema e 2:1. B 6oawuHcmBomo om cayyaume e
npoBegeHo AeyeHue 3a pemuHonamuama (83.3%) — kpuomepanus
(41.7%) u onepamuBHO AeueHue (41.7%). Moumu Bcuuku geua
(91.7%) ca ¢ ycmaHoBeHo usocmaBaHe B HepBHO-NCUXU4HOMO
pa3Bumue, a HapyweHuA Ha CAyxa ca guazHocmuuupanu npu 41.7%.

ANCKYCIA

3a ga ce nAaHupam npozpamu 3a koHmpoA Ha gemckama caenoma,
€ HEe0bX0gUMO ga Ce ugeHmuduuupam 0cHOBHUME NpUYUHU, koumo
BogAam go 3azyba Ha 3peHue. MpoyyBaHuama B yyuAuwama 3a geua
C HapyweHo 3peHue ca gobpe NO3Ham Memog 3a NOCMU2aHe Ha
masu uea (7).

B Hawemo npoyuBaHe Bogewa npuyuHa 3a 3a2yba Ha 3peHue
ce okasaxa 3aboaABaHuAama Ha 3ageH oveH cezmenm (30C) —
3pumeneH HepB u pemuHa, koemo kopecnoHgupa ¢ nyoaukyBaHume
pesyamamu u om gpyeu koaekmuBu (9,10). ToBa moxke ga ce
06ACcHU ¢ hakma, ye 3aboAaBaHuama Ha 30C ca mpygHO AevUMU
U npomeHume, koumo me npegu3BukBam, 8 noBeyemo cAyyau ca
Heobpamumu.

In our study, the leading cause of vision loss appeared to be disorders
of the posterior ocular segment—optic nerve and retina, which
corresponds with published results from other authors (9,10). This can
be explained by the fact that these diseases are difficult to treat and the
changes they cause are in most cases irreversible.

We found that ROP was the second leading cause of vision impairment
and blindness among our group of students, after optic nerve atrophy,
accounting for a total of 8.6% of cases of vision loss.

Rohrschneider et al. conducted a study at a school for visually
impaired children in the German city of llvesheim and reported that the
leading cause of vision loss was optic nerve atrophy (37.3%), followed
by inherited retinal diseases (24.6%) and ROP (20%) (11).

Kocur et al. analyzed the etiologic and anatomic causes of vision 10ss
among students in 10 schools for the blind in the Czech Republic. The
study included 229 children and ROP was reported as the leading
cause of vision loss among them—41.9% (96 children). From
anatomical point of view, vision loss was mainly due to pathological
processes in the retina (124 children, or 54.2%) and the optic nerve
(35 children, or 15.3%) (10).

Mezer et al. reported optic nerve atrophy, retinitis pigmentosa, and
ROP as leading causes for childhood blindness. Their data were
derived from the National Registry of the Blind in Israel, operational
since 1999, and etiologic causes of vision loss were included in 2003
(12).

A study by Zepeda-Romero et al., in two schools for the blind in
Guadalajara, Mexico, identified ROP as the leading cause of severe
visual impairment and blindness in 34.7% in the cases (50 children
out of 144 included in the study), followed by optic nerve lesions
(17.4%) and glaucoma (14.6%) (9). The authors also reported the
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YcmanoBuxme, Ye pemuHonamuAma Ha HegoHOCEeHOmo € Ha Bmopo
MACMO CPeg NPUYUHUME 3a HapyWeHO 3peHUe U CAenoma cpeg
u3cAegBaHume yyeHuuu, cAeg ampoguama Ha 3pumeAHus Hepe,
0me0BapAdku 3a 060 8.6% om cAyyaume Ha 3a2y6a Ha 3peHue.
Rohrschneider u comp. npoBexgam npoyyBaHe B yvuAuwemo
3a geua ¢ yBpegeHo 3peHue B Hemckua 2pag VaBecxadm u
ycmaxoBaBam, ye Bogewume NpuvUHU 33 3a2yba Ha 3peHue
ca ampodua Ha 3pumeArHus HepB (37.3%), caegBaHa om
HacAegemBeHu pemuHaAHu 3ab0AABaHuA (24.6%) u pemuHonamuA
Ha HegoHoceHomo (20%) (11).

Kocur u comp. aHaAusupam emuoAO2UYHUME U aHamoMUYHU
NPUYUHU 3a 3a2y6a Ha 3peHue cpeg yyeHuuume om 10 yquAauwa 3a
caenu B8 Yewkama peny6auka. B npoyyBaHemo ca BkaloueHu 06wio
229 geua, kamo PH e gokaagBana kamo Bogeuwla npuyuHa 3a 3azy6a
Ha 3peHue cpeg max — 41.9% (96 geua). Om aHamoMuYHa 2AegHa
moyka 3azybama Ha 3peHue 0CHOBHO ce gobakana OCHOBHO Ha
boAecmHu npougecu B pemua (124 geua, 54.2%) u 3pumeAeH HepB
(35 geua, 15.3%) (10).

Mezer u comp. cvobwaBam kamo Bogewu npuyuHu 3a gemcka
cAeNoma ampogua Ha 3pumeneH HepB, nuzmeHmeH pemuHum u PH.
TexHume gaHHU NPou3Au3am om HauuoHaAHUA pe2ucmbp Ha CAenu
B W3paen, dyHkuuoHupaw, om 1999 2., kamo emuoAo2udHUME
NPUYUHU 3a cAenomama ca BkaloueHu B Hez0 npe3 2003 2. (12)
MpoyuBaHe Ha Zepeda-Romero u comp. B8 gBe yyuAuwa 3a caenu
B8 lyaganaxapa, Mekcuko, ycmaxoBaBa PH kamo Bogewa npuyuHa
3a mexko 3pumearo yBpexXgare u caenoma 8 34.7% om caysaume
(50 geua om o6wo 144, BkaloyeHu B npoyyBaxemo), nocregBara
om Ae3uu Ha 3p. HepB (17.4%) u 2raykoma (14.6%). ABmopume
gokaagBam u cpegHomo TP u B Ha geuama, 3a2yOuAu 3peHue
nopagu PH — coomBemno 1200 2 ( 8 unmepBaa mexgy 700-1980
2) U 28 2.c. (uHmepBan 25 — 34 2.¢.), kamo me3u cmodHocMu ca
no-Hucku B cpaBHeHue ¢ Hawume pesyamamu (9). N3BecmHo
g, Ye B mH020 gopkaBu ¢ pa3BuBawu ce ukoHomuku e HaAuug
XeMep02eHHOCM N0 OMHOWeHUe Ha pa3Bumuemo Ha PH u
nokazameaume TP u 'B, kamo no-2oAemu u no-3peAu bedema ce
guazHocmuuupam ¢ Hez20 (3).

Hokaag Ha Gilbert om 1997 2., 06xBawiau, y4uAuwa 3a caenu geua 8
23 gopkaBu, gaBa caegHama uHGopMauus OMHOCHO 3a2ybama Ha
3peHue nopagu PH — 25.9% B8 Boazapus, 2.0% 8 PymoHuA, 38.6% 8
Ky6a, 17.6% B8 Yuau, 16.9% 8 TaaaHg (13).

CpaBHaBatku Hawume pesyamamu ¢ moBa npoyuBaHe, mokem
ga HanpaBum u3Boga, Ye & HaAuue meHgeHuuA kbM noHwkaBaHe
3azybama Ha 3peHue nopagu PH npe3 nocaegHumMe 25 20guHU.
YemanoBuxme, ye 41.7% om geuama ca npembpneAu AYeHue ¢
kpuomepanua npe3 ocmpuA cmagud Ha 3a60AABaHEMO U CbUlo
moAkoBa geua ca npemvpneAu BumpeopemuHaAHa xupypaua 8
kbCcHUme cmaguu Ha PH. Hamawe cayyal Ha geme, AekyBaHo ¢
Aasepmepanud, koamo Bce owle ce cyuma 3a ,,3AameH cmaHgapm®
B AevyeHuemo Ha PH (14). BuBexkgaHemo Ha HOBu mexHuku 3a
ABYEHUE NPE3 NOCAEGHUME 20gUHU kamo uHmMpaBumpeaAHomo
urkekmupane Ha anti-VEGF megukamenmu Bb3naza Hagexkgu 3a
pegykuua Ha He6Aa2oNPUAMHUME NOCAegUUL 0m moBa 3aborABaHe
(15). MHmepec 6u npegcmaBAABaAo ga ce npoyyu cumyauusma,
kozamo nopBume nauueHmu, noAysuAau makoBa aeveHue, ca Beve
B8 yueHuuecka Bo3pacm.

BbB Bucoko uHgycmpuaaudupaHume cmpaHu kopmukaaHomo
3pumeAHo yBpexkgaHe — K3Y (cerebral visual impairment), e

mean birth weight (BW) and gestational age (GA) of children who
lost vision due to ROP to be 1200 g (range 7001980 g) and 28
gestational weeks (range 25—34 g.w.), respectively, and those values
were lower than our results (9). It is known that in middle-income
countries there is heterogeneity regarding ROP development and
the BW and GA indicators, with older and more mature infants being
diagnosed with it (3).

Areport by Gilbert from 1997 that covered schools for blind children in
23 countries provided the following information regarding vision loss
due to ROP—25.9% in Bulgaria, 2.0% in Romania, 38.6% in Cuba,
17.6% in Chile, and 16.9% in Thailand (13).

Comparing our results with this study, we can conclude that there has
been a downward trend in vision loss due to ROP over the last 25
years.

We found that 41.7% of the children underwent cryotherapy treatment
during the acute stage of the disease and the same number of children
underwent vitreoretinal surgery in the late stages of ROP. There was
no case of a child treated with laser therapy, which is still considered
the gold standard in the treatment of ROP (14). The introduction of
novel treatment techniques in the recent years, such as intravitreal
application of anti-VEGF medications, raises hopes of reducing the
unfavorable consequences of this disease (15). It would be of interest
to study the situation when the first patients to receive this treatment
are already of school age.

Inhighly industrialized countries, CVI s the leading cause of vision loss
in childhood, with hypoxic ischemic encephalopathy being the main
cause. Other possible causes include CNS malformations, neoplasia,
and metabolic neurodegenerative diseases (2). In our study, we found
that this condition was the third most common at 5.6%.

In Israel the term cerebral visual impairment has not been used in the
context of childhood blindness until the year 2009, and those cases
were labeled as bilateral optic nerve atrophy. This has led to artificial
increase of the rate of the latter condition (12). We do not exclude
the possibility that a similar situation exists in Bulgaria—that there
is an overlap between the two nosological entities and that the actual
incidence of CVI is significantly higher.

Elucidation of the root cause of the numerous cases of optic nerve
atrophy, supported by brain imaging studies, would aid diagnostic
refinement and refine future epidemiological studies.

Diseases of the anterior segment of the eye are a more common cause
of vision loss in third world countries, with cataract (16) and corneal
diseases among the most common causes (17). Our results lacked
cases of corneal blindness, and lens-related visual impairment was
found in only 2.1% of cases.

This study could be an appropriate starting point for future research,
which could help build a dynamic picture of the epidemiology of
childhood blindness in the Northeastern Bulgaria.

CONCLUSION

Diseases of the optic nerve and retina are the main cause of severe
visual impairment among students at the Prof. Dr. lvan Shishmanov
Specialized School for Students with Visual Impairment in Varna. The
leading cause of severe visual impairment and blindness is atrophy of
the optic nerve, followed by ROP, cerebral visual impairment and other,
unclassified reasons. Retinopathy of prematurity continues to be an
important cause of blindness among students attending specialized
schools in Bulgaria as well as in other countries.
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Bogewa npuyuHa 3a 3a2yba Ha 3peHue B gemcka Bwv3pacm,
kamo ocHoBHama npuyuHa 3a pa3Bumuemo O e 3aboAABaHemo
xunokcuyHa ucxemuyHa eHuedaronamus. Cpeg gpyaume Bb3moXHU
NpuYuHU ca Maapopmauuu Ha LIHC, Heonaasuu u MemaboAumHu
HeBpogezeHepamuBHU 3aboaaBaHuAa (2). B Hawemo npoyyBane
ycmaHoBuxme, 4e moBa CbCMOAHUE € Ha Mpemo MACMO No
yecmoma — 5.6%.

B V3paen go 2009 2. noHamuemo ,kopmukaAHO 3pumeAHo
yBpexkgaHe® He e buao u3noa3BaHo B koHmekcma Ha gemcka
CAEN0mMa U me3u cAyyau ca 03Ha4aBaHu kamo gBycmpanHa ampodus
Ha 3pumeAHuA HepB. ToBa e goBeao go uskycmBero noBuwaBare
Ha Yecmomama Ha NocAegHOmo cocmodaHue (12). He uskalouBame
Bv3mokHOCMMA NOGOOHA cCumyauus ga e Haauug u 8 bbazapua —ga
cobuwecmByBa npunokpuBare mexXgy gBeme H030A02U4HU egUHUUU
U pearHama uvecmoma Ha K3Y ga e 3HadumeaHo no-Bucoka.
N3acHABaHe nvbpBonpuyuHama Ha MH0206pO0HUME CAyyau Ha
ampodua Ha3pumeaeH HepB, nogkpeneHo ¢ 06pasHu u3caegBaHua Ha
2AaBHUA MO3bk, U NOGNOMOZHAAO gUaZHOCMUYHOMO YMOYHABAHE
U 6U Npeuusupao ogeulu enugeMuoA02U4HU NPoy4BaHUA.
3ab60AABaHUA HA NPEQHUA OYeH CeaMeHm ca No-Yecma NpuyuHa
3a 3a2y6a Ha 3peHue B cmpanu om Tpemua c¢Bam, kamo cpeg
Had-4yecmume npuyuHu ca kamapakma (16) u 3aboaAaBaHuA Ha
pozoBuuama (17). B Hawume pe3yamamu AuncBam CAyyau Ha
p020BuyHa cAenoma, a 3pumeAHa yBpega, cBbp3aHa ¢ Aewama,
bewe ycmaroBeHa camo B8 2.1% om caysaume.

ToBa npoy4BaHe we e nogxogawa omnpaBHa mouka 3a Gbgeulu
makuBa, koemo we no3BoAu u3zpakgaHemo Ha QuHamuyHa
kapmuHa Ha enugemuoAo2uAmMa Ha gemckama caenoma 8
CeBepousmoyHa boazapua.

3AKAHYEHIE

3a60AABaHUA HA 3pUmeAHuUA HepB U pemuHama ca OCHoBHama
npuyuHa 3a mexkko 3pumeAHo yBpekgaHe Cpeg YydveHuuume
8 yyuAuwemo 3a geua ¢ HapyweHo 3peHue ,Mlpod. g-p VBaH
[luwmaHoB" — BapHa. Bogewa npuduHa 3a mekko 3pumeAHo
yBpexkgaHe U cAenoma e ampoduAama Ha 3pumeAHus HepB,
cregBaHa om PH, kopmukaaHo 3pumeAHo yBpexkgaHe U gpyau
HekAacuduuupaHu npuyuHU. PemuHonamusma Ha HEgOHOCEHOMO
npogbAkaBa ga bbge BakHa npu4UHa 3a CAENOMA CPeg y4eHuuUme,
nocewaBawu yyuAuwa 3a geua ¢ HapyweHo 3peHue kakmo 8
Boazapua, maka u 8 gpyau gopkaBu.

REFERENCES

1. Abdulhussein D, Abdul Hussein M. WHO Vision 2020: Have
we done it? Ophthalmic Epidemiol. 2023;30(4):331-9 doi:
10.1080/09286586.2022.2127784.

2. Solebo AL, Teoh L, Sargent J, Rahi JS, British Childhood Visual
Impairment and Blindness Study Interest Group. Avoidable
childhood blindness in a high-income country: findings from the
British Childhood Visual Impairment and Blindness Study 2. Br
J Ophthalmol. 2022;bjophthalmol-2022-321718. doi: 10.1136/
bjo-2022-321718.

3. Gilbert C, Bowman R, Malik AN. The epidemiology of blindness
in children: changing priorities. Community Eye Health.
2017;30(100):74-7.

4. Gilbert C, Foster A. Childhood blindness in the context of
VISION 2020--the right to sight. Bull World Health Organ.
2001;79(3):227-32.

5. Gilbert C. Changing challenges in the control of blindness in
children. Eye Lond Engl. 2007;21(10):1338—43 doi: 10.1038/
sj.eye.6702841.

6. Bortea Cl, Stoica F, Boia M, lacob ER, Dinu M, lacob R, et al. Risk
Factors Associated with Retinopathy of Prematurity in Very and
Extremely Preterm Infants. Med Kaunas Lith. 2021;57(5):420 doi:
10.3390/medicina57050420

7. Kulkarni S, Gilbert C, Giri N, Hankare P, Dole K, Deshpande M.
Visual impairment and blindness among children from schools for
the blind in Maharashtra state, India: Changing trends over the last
decade. Indian J Ophthalmol. 2022;70(2):597-603. doi: 10.4103/ijo.
1JO 1930 _21.

8. World Health Association [Internet]. Vision impairment and blindness
[cited 2023 Jul 7]. Available from: https://www.who.int/news-room/
fact-sheets/detail/blindness-and-visual-impairment.

9. Zepeda-Romero LC, Barrera-de-Leon JC, Camacho-Choza C,
Gonzalez Bernal C, Camarena-Garcia E, Diaz-Alatorre C, et al.
Retinopathy of prematurity as a major cause of severe visual
impairment and blindness in children in schools for the blind in
Guadalajara city, Mexico. Br J Ophthalmol. 2011;95(11):1502-5. doi:
10.1136/bjophthalmol-2011-300015.

10. Kocur I, Kuchynka P, Rodny S, Bardkova D, Schwartz EC. Causes of
severe visual impairment and blindness in children attending schools
for the visually handicapped in the Czech Republic. Br J Ophthalmol.
2001;85(10):1149-52. doi: 10.1136/bjo.85.10.1149.

11. Rohrschneider K, Mackensen I. Causes of blindness in students at
the school for blind children in llvesheim. Changes between 1885
and 2008. Ophthalmol Z Dtsch Ophthalmol Ges. 2013;110(4):331-8
(in German) doi: 10.1007/s00347-012-2708-7.

12. Mezer E, Chetrit A, Kalter-Leibovici O, Kinori M, Ben-Zion |,
Wygnanski-Jaffe T. Trends in the incidence and causes of severe
visual impairment and blindness in children from Israel. J AAPQS Off
Publ Am Assoc Pediatr Ophthalmol Strabismus. 2015;19(3):260-5
doi: 10.1016/].jaapos.2015.04.002.

13. Gilbert C, Rahi J, Eckstein M, 0'Sullivan J, Foster A. Retinopathy
of prematurity in middle-income countries. Lancet Lond Engl.
1997;350(9070):12—4. doi: 10.1016/S0140-6736(97)01107-0.

14. Mutlu FM, Sarici SU. Treatment of retinopathy of prematurity:
areview of conventional and promising new therapeutic
options. Int J Ophthalmol. 2013;6(2):228-36. doi: 10.3980/].
issn.2222-3959.2013.02.23.

15. Mintz-Hittner HA. Retinopathy of Prematurity: Intravitreal injections
of bevacizumab: timing, technique, and outcomes. J AAPOS Off Publ
Am Assoc Pediatr Ophthalmol Strabismus. 2016;20(6):478-80. doi:
10.1016/}.jaapos.2016.10.002.

39



Anna llieva, Yana Manolova

16. Aghaji A, Okoye O, Bowman R. Causes and emerging trends of
childhood blindness: findings from schools for the blind in Southeast
Nigeria. Br J Ophthalmol. 2015;99(6):727-31. doi: 10.1136/
bjophthalmol-2014-305490.

17. Kello AB, Gilbert C. Causes of severe visual impairment and
blindness in children in schools for the blind in Ethiopia. Br J
Ophthalmol. 2003;87(5):526—30. doi: 10.1136/bj0.87.5.526.

40





