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INTRODUCTION

More and more survival of newborns with low 

birth weight (under 2500 g) or extremely small 

body mass at birth (under 1000 g), as well as 

increasing percent of prematurely born babies 

have emphasized the significance of intracra-

nial haemorrhage problem. This is one of the 

most important causes of neonatal morbidity 

and, sometimes, mortality [1]. Brain damage 

in prematurely born children results in a series 

of events more than one specific insult, like 

ischaemic white matter lesion, cerebral infec-

tion, hydrocephalus following intraventricular 

haemor rhage [2].

The children experience premature birth as 

a break in normal growth and development, 

despite the medical care with which they are 

provided afterwards. Vulnerable im mature 

anatomy, haemodynamic instability and prone-

ness to bleeding as essential factors of prema-

ture babies lead to the germinative matrix and 

intraventricular haemorrhage (GMH-IVH) [3]. 

The brain of the prematurely born infant con-

tains remains of the germinative matrix that is 

mostly not seen in infants born in due time. 

The subependymal germinal matrix is a struc-

ture which is the most prominent between 24 

and 34 weeks of gestation. It is a good vascular-

ized area between nucelus caudatus and thal-

amus. The subependymal germinal matrix is 

the site of vigorous neuroblast and glioblast 

mitotic activity before the neurons have com-

pleted their migration to other parts of the cere-

brum. [4]. Today, ultrasound, with improved 

imaging information, is the method of choice 

for determination of the localization, size and 

time of the origin not only of GMH-IVH, but 

also of hypoxic/ischaemic brain damage, the 

diagnosis of the central nervous system mal-

formations, the determination of the intracra-

nial relation of certain structures, monitoring 

the developmental changes of the brain and the 

determination of the gestation age.

The consequences of premature birth and 

intracranial haemorrhage may be cerebral para-

lysis, mental retardation, deafness, blindness, 

visual damage, diseases of attention, behaviour, 

learning, communication, perception and min-

imal cerebral dysfunction. Pre-term children 

have a significantly higher risk of developing 

ophthalmological problems and hearing dam-

age than their peers who were born on time. 

The follow-up of prematurely born infants is 

a process that is going on for years. This is a 

progressive re-evaluation of certain organ sys-

tems and their functions. According to long-

term studies of monitoring, disabilities in pre-

maturely born children are much more frequent 

than it was thought earlier [5, 6].

Since early signs in children have often been 

directed towards the development of social 
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communication and educational skills, the effects of deaf-

ness may have far-reaching consequences. The most impor-

tant is their early detection and beginning of their aggres-

sive rehabilitation [7].

OBJECTIVE

Establishing the frequency of sensory damages (damage of 

sight and hearing) in prematurely born infants with vari-

ous degrees of intracranial haemorrhage.

METHODS

The examination was implemented at the Institute for the 

Health Protection of Children and Youth of Vojvodina in 

Novi Sad. The examination included prematurely born 

infants hospitalized at the premature infant ward of the 

Department of Neonatology, Intensive Care and Therapy 

of the Institute.

The study excluded prematurely born children from 

twin pregnancies with congenital malformations and stop-

page of intrauterine growth.

The study is prospective, controlled and included 120 

prematurely born infants with the diagnosed intracranial 

haemorrhage on ultrasonic examination of the central ner-

vous system. Ultrasound examinations were done during 

hospitalization on the first, thirth, seventh and fourtheenth 

day of age. Echosonographic examinations of the central 

nervous system were done on the ultrasonic device Siemens 

Adara with 3 and 5 MHz frequency convex probes and 

5 and 7.5 MHz frequency linear probes. Standardization 

of echogram evaluation of the central nervous system of 

infants was made according to Papilleu classification [8] 

(Table 1). The prematurely born children were regularly 

controlled at the neonatology ward until the age of three.

Based on the findings of the ophthalmologist and audio-

logist, the sensory damages were assessed.

The ophthalmological examination of prematurely born 

children was carried out during hospitalization aiming 

at prevention of premature retinopathy, and after fully 

develop ed blood network in the period of 9, 12 and 36 

months of postnatal age. By ophthalmological examina-

tion, the existence of binocular vision was assessed, as well 

as the existence of strabismus and amblyopia (lazy eye) by 

cover test. Cover test is a test for objective determination of 

ocular deviation. The test is developed as follows: the child 

is focusing at a nearby object. The cover is put over the eye 

for a short time and then removed. During this time, the 

examiner is watching the movements of both eyes. The 

“lazy eye” will move either towards the field or towards the 

inner side since it stops using its perceptive visual advan-

tage. This process is repeated on both eyes and then the 

child is examined while focusing at a distant object.

The audiological examination is based on transitory 

otoacoustic emission (TEOAE). All hearing examinations 

of prematurely born children were done after they had 

been discharged from the ward with no pre-medication. 

Transitory otoacoustic emission was measured on both ears 

with known directions for the technical procedure [9]. The 

results were analyzed by the audiologist who did not know 

anything about the origin of the children, nor about their 

clinical data. They were interpreted as “pass”. Recording 

without emission was graded as “non-pass” through the 

test, either one-sided or both-sided.

Statistical data processing was made by using approp-

riate modules within the programme packages SPSS 12.0 

for Windows, Pearson χ2 test, variant analysis (ANOVA).

RESULTS

In the examined prematurely born infants with various 

haemorrhage degrees, comparisons were made of their 

body masses at birth (Table 2). The value of F-test was 

statistically significant at the level p<0.01, and it makes 

F=4.29 (df=119; p=0.01).

The representation of genders among the examinees 

with various haemorrhage degrees is presented on Table 

3. The value of chi-squared test is statistically not signif-

icant and it makes χ2=3.35 (df=3; p=0.34). The results 

of the examination suggest that there are no differences 

related to the gender of the examinees with various intra-

cranial haemorrhage degrees. The medium value of Apgar 

score at birth of premature newborns with various haem-

orrhage degrees is presented on Table 4. The level of F-test 

is statistically sign ificant at the level p<0.01, and it makes 

F=10.74 (df=118; p=0.00). The average Agpar scores at 

birth are higher in the examinees from the first and the 

second groups of damages, and they continue to decrease 

with the increase of the level of damage.

Table 1. Papille classification of intracranial haemorrhage

Grade Expanding haemorrhage

I GMH

II GMH + IVH – VD

III GMH + IVH + VD

IV GMH + IVH + PI

GMH – germinal matrix haemorrhage; IVH – intraventricular haemorrhage; 
VD – ventricular dilatation; PI – parenchymal involvement

Table 2. Body mass (g) of prematurely born children at birth with vario-
us haemorrhage degrees

Group N X SD Min Max

I 30 1915.67 666.678 960 3620

II 30 1581 444.292 900 3100

III 30 1497 429.684 790 2400

IV 30 1442.17 658.784 710 3640

Total 120 1608.96 584.176 710 3640

N – number of examinees; X – arythmetic medium; SD – standard deviation; 
Min – lowest score; Max – highest score

Table 3. The gender of examinees with various haemorrhage degrees

Gender
Haemorrhage degree

Total
I II III IV

Male 19 19 13 16 67

Female 11 11 17 14 53

Total 30 30 30 30 120
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The medium value of Apgar score in the fifth minute of 

premature newborns with various haemorrhage degrees is 

presented on Table 5. The level of F-test is statistically sig-

nificant at the level p<0.01, and it makes F=8.90 (df=118; 

p=0.00).

The average gestation age of prematurely born infants 

with 1st degree haemorrhage was 33 weeks and 4 days, in 

the examinees with the most severe, 4th degree haemor-

rhage, was 29 weeks and 5 days. The medium values of 

gestation age of premature newborns for all the examined 

groups are presented on Tables 6 and 7. The level of F-test 

is statistically significant at the level p<0.01, and it makes 

F=9.48 (df=119; p=0.00). The values of average gestation 

age decrease with the increase of a more expressed degree 

of intracranial haemorrhage.

Prematurely born infants with various haemorrhage 

degrees were monitored related to neurosensory outcome 

until the age of 3. Strabismus was present only in one pre-

mature infant (3.33%) with 1st degree haemorrhage and in 

10 children (33.33%) with the 4th, the most severe degree 

of intracranial haemorrhage. The frequency of strabismus 

in prematurely born infants with various haemorrhage lev-

els is presented on Table 8.

The value of chi-squared test is statistically significant 

at the level p<0.01 and it makes χ2=12.69 (df=3; p=0.00). 

The results of the examination suggest that there are dif-

ferences related to the presence of strabismus among 

groups of examinees with various haemorrhage degrees. 

The frequency of strabismus increases with the increase 

of haemor rhage degree.

The frequency of amblyopia in prematurely born infants 

with various haemorrhage degrees is presented on Table 

9. In premature infants with 1st, 2nd and 3rd haemorrhage 

degree, amblyopia was not recorded. It occurred in 3 pre-

mature babies (10%) with the 4th, the most severe haem-

orrhage degree.

The value of chi-squared test is statistically significant 

at the level p<0.05 and it makes χ2=9.23 (df=3; p=0.03). 

The results of the examination suggest that there are differ-

ences related to the presence of amblyopia among groups 

of the examinees with various haemorrhage degrees. As it 

can be seen in Table 9, amblyopia occurs among the exam-

inees with 4th degree haemorrhage. However, these results 

should be interpreted with great care since amblyopia has 

been registered only in 3 examinees.

Prematurely born infants with various haemorrhage 

degrees were monitored in the direction of neurosen-

sory outcome. After they had been discharged, they were 

referred to screening of hearing by transitory otoacoustic 

emission (TEOAE). The findings of the emission for the 

right ear in premature infants with various haemorrhage 

degrees are presented on Table 10.

Table 11. TEOAE finding of the left ear in examinees with various hae-
morrhage degrees

TEOAE of the 
left ear

Haemorrhage degree
Total

I II III IV

Not usual 0 0 1 7 8

Usual 30 30 29 22 111

Total 30 30 30 29 119

Table 8. Frequency of strabismus in examinees with various haemorr-
hage degrees

Strabismus
Haemorrhage degree

Total
I II III IV

Yes 1 2 6 10 19

No 29 28 24 20 101

Total 30 30 30 30 120

Table 5. Average values of Apgar score 5 minutes after birth in exami-
nees with various haemorrhage degrees

Group N X SD Min Max

I 30 7.77 1.278 5 10

II 30 7.83 1.234 5 10

III 30 6.77 1.995 2 10

IV 29 5.97 1.842 2 10

Total 119 7.09 1.775 2 10

Table 9. Frequency of amblyopia in examinees with various haemorr-
hage degrees

Amblyopia
Haemorrhage degree

Total
I II III IV

Yes 0 0 0 3 3

No 30 30 30 27 117

Total 30 30 30 30 120

Table 6. Average gestation age (days) of examinees with various hae-
morrhage degrees

Group N X SD Min Max

I 30 235.53 16.718 196 258

II 30 225.2 18.567 189 257

III 30 217.43 19.609 170 252

IV 30 208.4 25.945 172 259

Total 120 221.64 22.592 170 259

Table 4. Average values of Apgar scores at birth in examinees with va-
rious haemorrhage degrees

Group N X SD Min Max

I 30 6.43 1.695 4 10

II 30 6.27 1.68 3 9

III 30 5.13 2.315 1 9

IV 29 3.9 2.024 1 8

Total 119 5.45 2.173 1 10

Table 10. TEOAE finding of the right ear in premature infants with vario-
us haemorrhage degrees

TEOAE of the 
right ear

Haemorrhage degree
Total

I II III IV

Not usual 0 0 0 7 7

Usual 30 30 30 22 112

Total 30 30 30 29 119

Table 7. Average gestation age (weeks) of examinees with various hae-
morrhage degrees

Group N X SD Min Max

I 30 33+4.53/7 16.718 28 36+6/7

II 30 32+1.20/7 18.567 27 36+5/7

III 30 31+0.43/7 19.609 24+2/7 36

IV 30 29+5.40/7 25.945 24+4/7 37

Total 120 31+4.64/7 22.592 24+2/7 37
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The value of chi-squared test is statistically significant 

at the level p<0.01 and it makes χ2=23.08 (df=3; p=0.00). 

The results of the examination suggest that there are differ-

ences related to the TEOAE finding of the right ear among 

the groups of the examinees with various levels of dam-

age. As it can be seen on the Graph, among the examin-

ees from the first, second and third group of damage, the 

TEOAE finding of the right ear is usual, while in 7 exam-

inees, from the fourth group of damage, the TEOAE find-

ing of the right ear is not usual.

The transitory otoacoustic finding of the left ear in pre-

mature infants with various haemorrhage degrees is pre-

sented on Table 11.

The value of chi-squared test is statistically significant 

at the level p<0.01 and it makes χ2=18.90 (df=3; p=0.00). 

The results of the examination suggest that there are differ-

ences related to the TEOAE finding of the left ear among 

the groups of the examinees with various levels of damage. 

The TEOAE finding of the left ear, among the examinees 

from the first and second group of damage is usual, while 

the finding is not usual in 1 examinee from the third and 

in 7 examinees from the fourth group of damage.

DISCUSSION

The incidence of long-term neurological sequels depends 

on the weight of germinative matrix-intraventricular haem-

orrhage. Mild GMH-IVH (1st degree) has the incidence 

of neurological sequels about 5% related to 15% in the 2nd 

degree, 35% in the 3rd degree and 90% in severe cases with 

periventricular infarctions (4th degree) [10].

Neurosensory follow-up of prematurely born infants 

with intracranial haemorrhage is a part of all follow-up 

studies of high-risk children. The possible sequels which 

occurred from intracranial haemorrhage may vary from 

mild to very severe with the loss of hearing and vision. The 

risk of visual disability of very low body weight (VLBW) 

children is reversely proportional with gestation age. Vohr 

and associates found visual damages in 9% of new-borns 

with extremely low body mass at birth that were monitored 

until the age of 18 months. They found unilateral blind-

ness in 1% and bilateral blindness in 2% of these children 

[11]. The results of this study found amblyopia in 3 child-

ren with the most severe form of haemorrhage, which was 

10% within the group of 4th degree haemorrhage, or 2.5% 

of all children in the study. High association of periven-

tricular leucomalacia and the presence of bilateral poren-

cephalic cysts in the group of children of the 4th haemor-

rhage degree may explain this frequency.

Amblyopia, as a sequel of intracranial haemorrh age, 

was not noted in children with the 1st, 2nd and 3rd hae-

morrhage level. The results of the examination suggest 

that there are differences as far as the presence of stra-

bismus is concerned among the groups of the examinees 

with various haemorrhage degrees. The frequency of the 

occurrence of strabismus grows with the growth of the 

haemorrhage degree. Based on ultrasonic finding in neo-

natal period, it was found that the children diagnosed with 

a more severe haemorrhage level had significantly more 

pathological visual functions and lower scores on visual 

motor tests than children without this morbidity [12]. In 

relation to visual and hearing impairment and retinop-

athy of premature baby, it is important to know that the 

same aetiological factors which lead to visual and hearing 

impairment and retiopathy lead to intracranial haemor-

rhage. The visual and hearing impairment of premature 

infants could be due to cortical visual and auditory impair-

ment, structural damage or impairment of optical radia-

tion and it could be found to be more frequent in prema-

turely born infants with severe grades of intracranial haem-

orrhage. The visual damage level is in correlation with the 

level of neurodevelopmental damage.

Premature new-borns with very low body mass at birth 

(lower than 1500 g) and/or very prematurely born infants 

are at risk for the development of strabismus. In the study 

that examined strabismus at the age of 5 in prematurely 

born children, strabismus was found in 14.4% [13]. Three 

percent of these children were not referred to, or treated by 

ophthalmologist. Only 2% of children at risk were treated 

for strabismus before the end of their first year of life. 

According to longitudinal studies, the frequency of stra-

bismus looks constant and stable in the first 2.5 years and 

ranges from 14% to 18%. Only small percentage of chil-

dren that were diagnosed for strabismus with 6 weeks of 

life were still having it at the age of 2.5 years. Screening 

programmes for children at risk have to focus on diagnos-

ing strabismus with 9 months of corrected age. Due to the 

known fact that strabismus may also occur after this age, 

it is important to repeat the examinations of visual func-

tions after this age in children at risk.

The incidence of the loss of hearing is more frequent in 

children who were at neonatal intensive units compared 

with the general population of healthy infants. All children 

hospitalized in intensive care units must undergo evalua-

tion of hearing before or immediately after discharge from 

hospital. Parents must be informed whether the children 

passed the test of hearing. If not, they must be referred to 

the audiologist. Vohr and associates found hearing dam-

age in 11% of VLBW infants at birth who were monitored 

until the age of 18 months. The percentage of children who 

required hearing aids was significantly lower, that is 3% 

[11]. The incidence of significant hearing impairment was 

higher (4% hearing aid were provided) in the study of high-

risk follow-up group in Hong-Kong [14] . The findings of 

neurosensory examinations in this study indicate that tran-

sitory otoacoustic emission was not registered in 7 children 

from the 4th haemorrhage group, which is 23.3% within the 

observed group of children, or 5.83% of all observed chil-

dren in the study. Transitory otoacoustic emission was not 

registered only in 1 child with the 3rd haemorrhage degree, 

or 10% of children with the same haemorrhage degree, 

where dilatation of the chamber system is present.

In literature, there is an agreement that the risk of cere-

bral paralysis and large neurosensory and/or neurologi-

cal disabilities are reversely proportional with the level of 

immaturity, no matter whether it is measured as per gesta-

tion age or body weight at birth [15, 16]. In addition, neu-
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rologic and neurosensory impairments are more frequent 

in premature infants with GMH-IVH grades III and IV 

than GMH-IVH grades I and II. In multivariate analyses, 

GMH-IVH grades III and IV were an independent risk 

factor for adverse outcomes [17]. Professor Cooke from 

the neonatal ward of the hospital in Liverpool found that 

children born before due term and without large neuro-

developmental sequels had the increased prevalence of 

ophthalmological damages. The damages are diagnosed 

at the beginning of school age, which is rather late. They 

are associated with visual perception, motor and cognitive 

defects [18]. The cause may also be generalized abnormal-

ity of cortical development rather than perinatally acquired 

focal lesions of the brain.

The eye achieves its largest part of development in the 

first three years of life. The peripheral retina is relatively 

well developed at birth. The macular region continues its 

development until the age of 4 [19]. The maturation of 

vision and posterior visual pattern is continuing to develop 

several years after birth [20]. The visual sharpness reaches 

adult level with the age of 4-5 [21]. While the eye is grow-

ing, the refractory status of the eye is changing. During 

the neonatal and early infant period, transitory refractory 

deviations occur. Most infants are mildly hypermetropic 

though premature infants are transitory myopic. The devel-

opment of visual functions have to be evaluated in time 

with prematurely born children, because the application 

of rehabilitation programme in due time may reduce the 

consequences of visual handicap. Prematurely born chil-

dren must undergo testing, that is examination of the eye 

at the age of two and a half years in order to prevent the 

development of visual disease [20].

Hearing is essential for the development of speech, 

therefore early diagnoses of its damage are essential. It 

must be known that out of 100 newborns hospitalized in 

the intensive care units, 2-4 newborns have hearing dam-

age [22]. Before the screening period of hearing of new-

borns, there was a several-year delay in the recognition of 

the loss of hearing, when the side-effects on the speech and 

language development became obvious. In case the con-

genital perinatal loss of hearing is diagnosed before the 3rd 

month, and treatment of amplification and communication 

therapy begins before the 6th month, the chances for the 

development of speech and language are better. In children 

with normal hearing, the essential component – speech – 

is formed at the age of 3-4 years. Concerning the far-reach-

ing consequences of delayed diagnosed loss of hearing in 

newborns, the American Pediatric Academy gave recom-

mendation as early as 1999 for system screening of hear-

ing for all newborn children. The expenses of accommo-

dation of handicapped children, application of therapeutic 

and rehabilitation measures are high both for their fam-

ilies and the society. All efforts should be invested in the 

prevention of premature births, by which the percentage 

of children with intracranial haemorrhage and percent-

age of children with possible handicaps may be reduced.

CONCLUSION

Related to the existence of strabismus among groups of the 

examinees with various levels of damage, there are statis-

tically significant differences at the level p<0.01. The fre-

quency of strabismus is growing with the increase of the 

degree of intracranial haemorrhage.

There are differences related to the presence of ambly-

opia among the groups of the examinees with various lev-

els of damage.

There are statistically significant differences at the 

level p<0.01 related to the finding of transitory otoacous-

tic emission (TEOAE) of the left and the right ear among 

the groups of the examinees with various haemorrhage 

degrees.

Prematurely born children with a higher degree of intra-

cranial haemorrhage have a greater risk for the loss of hear-

ing and development of visual handicap.

NOTE

The study is a part of the author’s doctoral thesis titled 

“Intracranial Haemorrhage and Neuropsychological 

Outcome of Premature Infants”, which was defended at 

the Faculty of Medicine, University of Novi Sad, in 2010.

REFERENCES

1. Harper RG, Rehman KU, Sia C, Buckwald S, Spinazzola R, Schlessel J, 
et al. Neonatal outcome of infants born at 500 to 800 grams from 
1990 through 1998 in a tertiary care centre. J Perinatol. 2002; 
22(7):555-62.

2. Murphy DJ, Squier MV, Hope PL, Sellers S, Johnson A. Clinical 
associations and time of onset of cerebral white matter damage in 
very preterm babies. Arch Dis Child Fetal Neonatal Ed. 1996; 
75:F27-32.

3. Pape KE, Wiglesworth JS. Haemorhage, ischaemia and the perinatal 
brain. Clin Dev Med. 1979; 69-70.

4. Levene MI, Chervenak FA. Fetal and Neonatal Neurology and 
Neurosurgery. 4th ed. Philadelphia: Churchill Livingstone; 2009.

5. Saigal S, Hoult LA, Streiner DL, Stoskopf BL, Rosenbaum PL. School 
difficulties at adolescence in a regional cohort of children who 
were extremely low birth weight. Pediatrics. 2000; 105(2):325-31.

6. Saigal S, den Ouden L, Wolke D, Hoult L, Paneth N. Streiner DL, et 

al. School-age outcomes in children who were extremely low birth 
weight from four international population-based cohorts. 
Pediatrics. 2003; 112(4):943-50.

7. Marret S, Ancel PY, Marchand L, Charollais A, Larroque B, Thiriez G, 
et al. Special outpatient services at 5 and 8 years in very-preterm 
children in the EPIPAGE study. Arch Pediatr. 2009; 16(Suppl 
1):S17-27.

8. Papile L, Burstein J, Burstein R, Koffier A. Incidence and evolution of 
subependymal and intraventricular hemorrhage: a study of infants 
with birth weights less than 1,500 gm. J Pediatr 1978; 92:529-34.

9. Taylor MJ, Saliba E, Laugier J. Use of evoked potentials in pretem 
neonates. Arch Dis Child Fetal Neonatal Ed. 1996; 74:F70-6.

10. Polin R, Spitzer A. Fetal and Neonatal Secrets. Philadelphia: Hanley 
and Belfus, Inc.; 2001.

11. Vohr B, Wright L, Dusick A, Mele L, Verter J, Steichen J, et al. 
Neurodevelopmental and functional outcomes of extremely low 



11

www.srp-arh.rs

Srp Arh Celok Lek. 2011;139(1-2):6-11

birth weight infants in the National Institute of Child Health and 
Human Development Neonatal Research Network 1993–1994. 
Pediatrics. 2000; 105(6):1216-26.

12. Kok JH, Prick L, Merckel E, Everhard Y, Verkerk GJQ, Scherjon SA. 
Visual function at 11 years of age in preterm-born children with 
and without fetal brain sparing. Pediatrics. 2007; 119(6):1342-50.

13. Pott JW, Van Hof-van Duin J, Heersema DJ, Fetter WP, Schreuder 
AM, Verloove-Vanhorick SP. Strabismus in very low birth weight 
and/or very preterm children: discrepancy between age of onset 
and start of treatment. Eur J Pediatr. 1995; 154(3):225-9.

14. High Risk Follow-up Working Group (Kowloon Region). 
Neurodevelopmental outcomes of extreme-lowbirth-weight 
infants born between 2001 and 2002. Hong Kong Med J. 2008; 
14(1):21-8.

15. Evidence Report/Technology Assessment Number 70 Criteria for 
Determining Disability in Infants and Children: Low Birth Weight, 
Volume 1. Evidence Report and Appendixes Prepared for: Agency 
for Healthcare Research and Quality U.S. Department of Health and 
Human Services. Aviable from: http://www.ahrq.gov.

16. Milankov V, Mikov A. Faktori rizika za nastanak govornih 
poremećaja kod prematurusa. Medicina danas. 2009; 
8(10-12):330-9.

17. Stahlmann N, Rapp M, Herting E, Thyen U. Outcome od extremely 
premature infants at early school age: health-related quality of life 
and neurosensory, cognitive, and behavioral outcomes in a 
population-based sample in northern Germany. Neuropediatrics. 
2009; 40(3):112-9.

18. Cooke RW. Annual audit of three year outcome in very low 
birthweight infants. Arch Dis Child. 1993; 69(3 Spec No):295-8.

19. Yodelis C, Hendrickson A. A qualitative and quantitative analysis of 
the human fovea during development. Vision Resarch. 1986; 
26:847-55.

20. Garey LJ, de Courten C. Structural development of the lateral 
geniculate nucleus and visual cortex in monkey and man. Behev 
Brain Res. 1983; 10(1):3-13.

21. Teller DY, McDonald MA, Preston K, Sebris SL, Dobson V. 
Assessment of visual acuity in infants and children: the acuity card 
procedure. Dev Med Child Neurol. 1986; 28:779-89.

22. Solomun LJ, Špirić S, Predojević-Samardžić J, Đurđević N, Ratković 
G. Incidenca oštećenja sluha utvrđena neonatalnim skriningom u 
banjalučkoj regiji. The First Congress of Medical Doctors of the 
Republic of Srpska. Scr Med. 2007; 1(1 Suppl) [Abstract].

КРАТАК САДРЖАЈ
Увод Све ве ће пре жи вља ва ње но во ро ђен ча ди ма ле и ве о-
ма ма ле те ле сне ма се на ро ђе њу и све ве ћи про це нат пре-
вре ме но ро ђе них бе ба по ве ћа ли су зна чај про бле ма ин тра-
кра ни јал ног кр ва ре ња (ИК). Де ца ро ђе на пре тер ми на под 
по ве ћа ним су ри зи ком за раз вој стра би зма, сла бо ви до сти, 
гу би так ви да и гу би так слу ха.
Циљ ра да Циљ ра да је био да се утвр ди уче ста лост сен зор-
них оште ће ња (ви да и слу ха) код пре вре ме но ро ђе не де це 
с раз ли чи тим сте пе ном ИК.
Ме то де ра да Сту ди ја је би ла про спек тив на и кон тро ли са на, 
а об у хва ти ла је 120 пре вре ме но ро ђе не де це са ИК раз ли чи-
тог сте пе на ди јаг но сти ко ва ним то ком ул тра звуч ног пре гле-
да цен трал ног нер вног си сте ма. Из ис тра жи ва ња су ис кљу-
че на пре вре ме но ро ђе на де ца из бли за нач ких труд но ћа, са 
кон ге ни тал ним аномалијама и за сто јем ин тра у те ру сног ра-
ста. Оф тал мо ло шки пре глед оба вљен је у деветом, 12. и 36. 
ме се цу пост на тал но. Ауди о ло шки пре глед вр шен је на кон 

от пу ста не до но шче та с оде ље ња, у уз ра сту од два ме се ца.
Ре зул та ти Утвр ђе на је ста ти стич ки зна чај на раз ли ка (p<0,01) 
у по гле ду по сто ја ња стра би зма ме ђу гру па ма но во ро ђен ча-
ди с раз ли чи тим сте пе ном ИК. Стра би зам је ди јаг но сти ко ван 
са мо код јед ног де те та с пр вим и код де се то ро де це са че-
твр тим сте пе ном ИК. Ам бли о пи ја се по ја ви ла са мо код но-
во ро ђен ча ди са че твр тим сте пе ном ИК. Утвр ђе на је и ста-
ти стич ки зна чај на раз ли ка (p<0,01) у од но су на на ла зе про-
ла зне ото а ку стич ке еми си је на ле вом и де сном уву ме ђу ис-
пи ти ва ним гру па ма. На лаз на де сном уву ни је био нор ма лан 
код сед мо ро де це са че твр тим сте пе ном ИК, а на ле вом код 
јед ног но во ро ђен че та са тре ћим и сед мо ро но во ро ђен ча-
ди са че твр тим сте пе ном ИК.
За кљу чак Код пре вре ме но ро ђе не де це са ве ћим сте пе ном 
ИК по сто ји ве ћа мо гућ ност за гу би так слу ха и раз вој ви зу-
ел ног хен ди ке па.
Кључ не ре чи: ин тра кра ни јал но кр ва ре ње; пре вре ме но 
ро ђе но де те; не у ро сен зор ни ис ход
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