DOI: https://doi.org/10.2298/SARH250428046Z

UDC: 616.833-073-053.32

ORIGINAL ARTICLE / OPUTUHAJIHN PA[]

Cranial ultrasound as a complementary method

to the general movements assessment in preterm
infants for predicting the neurological outcome - a
single center experience
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SUMMARY

Introduction/Objective Implementing cranial ultrasound (CUS) into daily clinical practice represents a
major advance in the diagnosis and treatment of newborns. Preterm birth is considered a risk factor for
abnormal neurological development. The study aimed to evaluate the significance of CUS in preterm
infants as a complementary method to the General Movements Assessment for predicting neurological
outcomes. The study focused on a cohort of infants without significant neonatal morbidity.

Methods The study included 160 preterm infants and was designed as a prospective clinical study. Sta-
tistical analysis included cranial ultrasound findings and the assessment of spontaneous motor activity
in the first five days after birth (“Writhing” period), perinatal data, and pregnancy data.

Results There was a statistically significant association between abnormal CUS findings and cerebral palsy
in the final neurological outcome (p < 0.001). Pathological CUS findings were significantly more frequent
in preterm infants born before 30 weeks of gestation (p < 0.001), those delivered by cesarean section (p <
0.001), and infants with an Apgar score < 8 at one and five minutes (p < 0.001). The specificity of a normal
CUS was 86% but increased to 100% when combined with a normal General Movements Assessment.
Conclusion This research confirms that CUS can be a valuable tool for predicting neurological outcomes
in preterm infants. It can provide data that can guide the judicious use of different monitoring methods
and rationalize their examinations.

Keywords: preterm infants; cranial ultrasound; General Movements; Prechtl’s method; neurodevelop-

mental outcome

INTRODUCTION

Motor development in newborns, infants, and
young children relies on the health of the cen-
tral nervous system (CNS), and is influenced
by genetic patterns and external stimuli. Mental
and motor development are closely connected,
with significant neurological changes occur-
ring within the first days and months of life.
To assess these changes accurately, repeated
evaluations, or developmental monitoring, are
essential, as a single assessment may not detect
certain neurological issues due to the immature
CNS’s variable responses [1, 2, 3].

Special clinical attention is drawn to new-
borns who have some risk of developing disor-
ders of the CNS. The most common perinatal
factors are prematurity, low birth weight of the
newborn, low Apgar score, multiple pregnan-
cies, birth trauma, inadequate presentation of
the fetus, and termination of delivery by ce-
sarean section (C-section) [3-6]. Premature
newborns (born before the gestational age of
37 weeks) have a higher risk of sudden death
syndrome and complications in general, com-
pared to full-term infants [7, 8, 9].

Apart from the neurological and neuro-
kinesiological examination of newborns and

infants, additional diagnostic methods used
in clinical practice to detect neurological ab-
normalities are cranial ultrasound (CUS) ex-
amination and magnetic resonance imaging.
Implementing CUS into daily clinical practice
represents a major advance in the diagnosis and
treatment of newborns [10-13].

The general motor assessment (GMA) in
premature infants is defined as a high-certainty
method for predicting neurological outcomes.
Still, this type of examination should only be
performed by a trained and certified physi-
cian, who is not available in every hospital [14,
15, 16]. For that reason, this study aimed to
evaluate the significance of the initial CUS in
preterm infants as a widely available, comple-
mentary method of examination to GMA for
predicting neurological outcomes.

METHODS

This study was designed as a prospective clini-
cal study and included preterm infants (gesta-
tional age < 37 weeks), born in the Gynecology
and Obstetrics Clinic of the University Clinical
Center Ni$ between 2012 and 2014. During
this study period, 7 142 children were born

Received « MpumbeHo:
April 28,2025

Revised - PeBusnja:
June 5,2025

Accepted - MpuxsaheHo:
June 6, 2025

Online first: June 9, 2025

Correspondence to:

Dragan ZLATANOVIC
Department of Physical Medicine
and Rehabilitation

Faculty of Medicine

81 Dr Zoran bindi¢ Blvd.

18000 Nis, Serbia
draganzlatanovic1@gmail.com



266

at the University Clinical Center NiS. Among them, 629
(8.8%) were born prematurely. All children who had any
serious perinatal complications such as sepsis, necrotiz-
ing enterocolitis, and lung disease were excluded from
the study. Additionally, some of the preterm infants were
excluded from the study due to the presence of deformi-
ties or congenital anomalies, as well as genetic syndromes
of a newborn, invalid video recordings of neonatal mo-
tions, parental refusal to participate in the study, or non-
attendance in the follow-up in our institution. A two-year
follow-up was completed for 160 preterm infants, and they
were analyzed in this study.

For each infant included in the research, detailed peri-
natal data were taken: sex, gestational age / gestational
weeks (GW) (< 30 weeks; 30-37 weeks), body weight at
birth, body length at birth, head circumference, Apgar
score value at the first and fifth minutes, data on method
of delivery (C-section or not), data on multiple (twin)
pregnancy and CUS findings.

GMA was carried out according to the basic principles
of the Prechtl method within five days after the birth
(“Writhing” period) and was based on video analysis and
performed by a licensed person for GMA expertise [14,
15, 16]. To get good video recordings (lasting up to 25
minutes), the baby needed to be awake, calm, not crying,
with open eyes, without irregular breathing, and moving
(“State 4”). For premature babies younger than 36 GW,
recordings were made when they started moving, even if
they were asleep.

General movements (GMs) were classified into four
types [14, 15, 16]:

1. Normal Writhing Movements (N): smooth, twisting
movements with low to moderate strength and slow
to moderate speed, oval or twisting in shape;

2. Poor Repertoire (PR): limited variety and less com-
plex than normal (baby starts a movement but doesn’t
finish it, making the sequence look incomplete or
broken);

3. Cramped Synchronized Movements (CS): abnormal
movements where the muscles of the body and limbs
tighten and relax at the same time; movements are
stiff and lack the smooth flow of normal writhing
movements;

4. Chaotic Movements (CH): sudden, jerky movements
with very large and random motions of the arms and
legs, uncoordinated with a lack of smoothness or pat-
tern.

Definitive neurological outcome was assessed based
on a detailed neurological examination at the age of 24
months (corrected calendar age). The examination was
performed by a certified neurologist specializing in pediat-
ric neurology. Neurological outcome was classified as nor-
mal findings (completely normal neurological findings);
minimal neurological dysfunction (MND), according to
Touwen Infant Neurological Examination criteria or non-
specific signs without clear and definitive signs of cerebral
palsy [17, 18]; cerebral palsy (CP) was classified according
to Surveillance of Cerebral Palsy in Europe criteria [19].
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CUS examination was performed with LOGIQ™ (GE
Healthcare, Chicago, Il, USA) machine with a high-frequen-
cy linear probe (7-11 MHz) within five days after the birth.
Repeat CUS examination was performed two weeks after the
birth, but statistical analysis included only the findings of the
first examination. All CUS examinations were performed by
the same person and categorized into five groups of interest
(according to the guidelines from the ELGAN study [13]
and Prechtl’s recommendations 14, 15, 16]):

o CUS 1 - normal finding;

o CUS 2 - hyperechogenicity of the brain parenchyma

lasting up to 14 days;

o CUS 3 - hyperechogenicity of the brain parenchyma

that lasts longer than 14 days;

o CUS 4 - intraventricular hemorrhage;

o CUS 5 - periventricular leukomalacia.

The medical doctor who analyzed spontaneous motor
activity in newborns and the medical doctor who analyzed
CUS findings did not have access to any results or data on
the newborns.

Statistical analysis was conducted using IBM SPSS
Statistics, Version 20.0 (IBM Corp., Armonk, NY, USA).
The normality of continuous variables in defined groups was
determined. Anthropometric mode values were presented
as percentiles based on child growth standards. Continuous
variable comparisons between groups utilized the Mann-
Whitney test, while qualitative variables were analyzed with
Pearson’s * test. For category variables with samples fewer
than 5, Pearson x* or Fisher’s exact tests were used. To evalu-
ate the CUS method, sensitivity, specificity, positive predic-
tive value (PPV), negative predictive value, and diagnostic
odds ratio (DOR) were calculated based on normal CUS
findings and final neurological outcomes. A two-tailed p-
value of < 0.05 was considered statistically significant.

Ethics: The study was performed in line with the
Declaration of Helsinki and approved by the Ethics Board
of the University Clinical Center Ni$ (Decision No. 5718/1).

RESULTS

A statistically significant difference in neurological out-
come after 24 months existed between infants born be-
fore and after 30 weeks (p < 0.001). Lower body weight of
newborns (p < 0.001), body length (p < 0.05), and Apgar
score at the first and fifth minutes (p < 0.001) were statis-
tically significantly associated with a worse neurological
outcome. The prevalence of different types of GMs in the
observation period of up to five days differed statistically
significantly between the different outcomes (p < 0.001).
The outcome after a follow-up of 24 months was normal
in 124, qualified as MND in 22, and diagnosed as CP in
14 preterm infants (Table 1).

Pathological CUS findings were statistically significant-
ly more common in preterm infants born before 30 GW
(p < 0.001), delivered via C-section (p < 0.001), and those
with an Apgar score < 8 at both the first and fifth minutes
after birth (p < 0.001) (Table 2).
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Table 1. Clinical characteristics of subjects according to outcome after 24 months

Outcome after 24 months .
L -~ Summarized
Clinical characteristics Normal MND cP (n = 160) p
(n=124) (n=22) (n=14)
a,b, H
mgggf:l‘l’:_ar'naa‘—i’g 35 (29-36) GW 35 (33-35) GW 29 (27-29) GW 35 (27-36) GW 0.014
> 30 weeks 122 (98.39%) 22 (100%) 0 (0%) 144 (90%) <0.001
< 30 weeks 2(1.61%) 0 (0%) 14 (100%) 16 (10%) ’
ce Female 60 (48.39%) 10 (45.45%) 8(57.14%) 78 (48.75%) 0.78
2Sex §
Male 64 (51.61%) 12 (54.55%) 6 (42.86%) 82 (51.25%)
i No 92 (74.19%) 18 (81.82%) 14 (100%) 124 (77.5%)
Twins 0.079
Yes 32(25.81%) 4 (18.18%) 0 (0%) 36 (22.5%)
X No 80 (64.52%) 12 (54.55%) 6 (42.86%) 98 (61.25%)
2Caesarean section 0.227
Yes 44 (35.48%) 10 (45.45%) 8(57.14%) 62 (38.75%)
p— -
Birth weight (9) 2150 (2000-2350) | 1750 (1350-2400) | 1320 (1250-1350) | 2125 (1250-2400)
mode (min-max) 18.9% 3.4% 5719 18.9% < 0.001
mode in percentiles 270 7 o o
—
rﬁgg; 'E’;?X_'ﬁg%h (cm) 45 (42-47) 44 (43-45) 39 (35-40) 44 (42-47) 0021
0, 0, 0, 0, N
mode in percentiles 24.5% 14.9% 55.2% 14.9%
PHead circumference (cm)
X 30(29-32) 30 (28-32) 28 (26-29) 30 (26-32)
mode (min-max) 7.5% 7.5% 75.2% 7.5% 0.114
mode in percentiles
bApgar score
(1- minute) 8 (8-9) 8 (8-8) 6(1-7) 8(1-9) <0.001
mode (min-max)
PApgar score
(5- minute) 9(8-9) 8(8-8) 7 (5-8) 9(5-9) <0.001
mode (min-max)
2GMs within 5 days
N 94 (75.81%) 0 (0%) 0 (0%) 94 (58.75%)
PR 30 (24.19%) 22 (100%) 2 (14.29%) 54 (33.75%) <0.001
cs 0 (0%) 0 (0%) 12 (85.71%) 12 (7.5%) '
M 0 (0%) 0 (0%) 0 (0%) 0 (0%)

MND - minimal neurological dysfunction; CP - cerebral palsy; GW - gestational weeks; min — minimum; max — maximum; GM - general movements; N - normal
writhing movements; PR - poor repertoire; CS - cramped synchronized movements; CM - chaotic movements;

2Pearson’s x* test;

®Mann-Whitney test

Table 2. Distribution of normal and abnormal cranial ultrasound findingsinrela-  for up to 14 days. Additionally, two preterm in-

tion to clinical characteristics of preterm newborns fants diagnosed with MND had scores of 1 in
Cranial ultrasound finding the first minute and 2 in the fifth minute, with
Clliftezlle evire raifladies Norrggl Abnoréﬂal P hyperechogenicity lasting longer than 14 days.
e i) Due to the small sample size, more research is
Female (n=78) 52 (66.7%) | 26(33.3%) SN .
Sex 0.108 necessary to draw definitive conclusions about
Male (n = 82) 44 (53.7%) | 38(46.3%) .
this subgroup.
. >30 weeks (n=144) | 94 (65.3%) | 50 (34.7%) . . .. R
Gestational age <0.001 Previously determined statistically significant
<30weeks (n=16) | 2(12.5%) 14 (87.5%) .. e s
clinical characteristics of preterm infants for the
Twins No (n=124) 76 (61.3%) | 48(38.7%) 0.566 final out 1 h d a statisticallv signifi
wi B -
Yes (n = 36) 20 (55.6%) | 16 (44.4%) lnat Olll fome a ;OCS:UOSV\;C ;S a ISTICbal };)Slgnl !
Cosarenn sectio No(n=98) | 70(714%) | 28(286%) | CanT rlfla ilo,n glt N md ings (Ta fe )
e n section . -
Yes (n = 62) 26 (41.9%) | 36 (58.1%) 1a e f11(11.1cates that Hevujltlon;. rom fu})lr
9(n=52) 38(73.1%) | 14 (29.6%) mal CUS findings are sma estin su Je.cts Wlt a
ér_’ga_r sc;o)re 8(n=82) 52(634%) | 30(36.6%) | <0.001 norm.al ﬁnal neurological outcome. A .s1gn1ﬁcant
minute <8(=26 623.1%) | 20 (76.9%) association was observed betweerll CP in the final
9 (n=90) 64 (71.7%) | 26 (28.9%) outcome ailnd abnorrI.1a1 .CUS ﬁn<.11ngs.(p < 9.001).
gﬁ%ﬁ;;ﬁge 8(n=52 30 (57.7%) | 22 (423%) | <0.001 Pathological CUS findings varied significantly
<8(n=18) 2(111%) | 16 (88.9%) among the groups based on final neurological

outcomes (normal, MND, CP) (p < 0.05). Altered

findings were most prevalent in subjects with CP
Among six preterm infants with an Apgar score of 1  and least frequent in those with a normal outcome.

in the first minute, four scored 2 and two scored 5 in the Table 5 indicates that a normal CUS finding has a high

fifth minute. Four developed CP, with two having scores  specificity of 72.2% for a normal final neurological out-

of 1 and 2, and two with scores of 1 and 5. All CP cases  come, though its sensitivity is lower at 67.8%. The speci-

showed hyperechogenicity of brain parenchyma detectable  ficity of normal CUS findings improves when assessing

Pearson’s x? test
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Table 3. Distribution of different cranial ultrasound findings in relation to previously sig- up to 25%. In newborns who weigh < 1000
nificant clinical characteristics of preterm newborns

g, this frequency is up to 40%. Extremely low

Climical characterist (Seialifig el ding birth weight and extremely low gestational age
nical characteristics cUst CUs2 1 CUS3 | CUS4 | CUS> o represent a strong predisposition for long-term
(n=96) | (n=36) | (n=20) | (n=6) | (n=2) . . .
> 30 weeks 94 30 18 5 o complications, including CP/MND [9, 20].
Gestational | (n = 144) (653%) | (208%) | (125%) | (14%) | (©%) | Prechtl found that increased brain tissue
age <30 weeks 2 6 2 4 2 | < echodensity is temporary and has limited
(n=16) (125%) | (37.5%) | (125%) | (25%) | (12.5%) prognostic value when lasting less than two
No 700 160 80 % 20 weeks [12]. Other studies recommend the first
Cesarean | (n=98) (71.4%) | (16.3%) | (8.2%) | (%) | %) |, oo CUS on the third day after birth and a follow-
ection | Yes 2| 60 | oz | e | oo before the end of two weeks [21]. T
(n=62) (41.9%) | (323%) | (194%) | (6.5%) | (0%) up belore the end ol two weeks [21]. 1n our
9 38 12 5 0 0 study, 96 subjects (60%) had normal CUS find-
A (n=52) (73.1%) | (23.1%) | (3.8%) | (0%) | (0%) ings at the first examination. Among them, 10
poar 52 16 12 2 0 had MND, and two were diagnosed with CP.
score <0.001 ’ ’
(1-minute) |1 =82) (634%) | (19-5%) | (14.6%) | (24%) | (0%) Both infants were born before 30 GW, suggest-
<8 6 8 6 4 2 ing that their early preterm birth affected the
(n=26) (23.1%) | (30.8%) | (23.1%) | (15.4%) | (7.7%) turati f their CNS
9 ” 18 8 o o maturation of the S. '

A (n=90) (71.1%) (20%) (8.9%) (0%) (0%) Our study on CUS flndlngs shows differ-
pgar ences compared to existing literature, likel
score 8 _5y 7320 1 130 1 Eil" 80 20 <0.001 P g .Y
(5-minute) | (N=52) (57.7%) | (19.2%) | (154%) | (8.9%) | (3.8%) due to the smaller sample sizes often used in
<8 2 8 4 4 0 those studies [21]. For instance, a large study

= 0y 0 0y 0y 0,
(n=18) (114%) | (444%) | (222%) | 222%) | (0%) of premature infants born after 33 weeks of

CUS 1 - normal finding; CUS 2 - hyperechogenicity of the brain parenchyma lasting up to 14 days;

CUS 3 - hyperechogenicity of the brain parenchyma that lasts longer than 14 days;
CUS 4 - intraventricular hemorrhage; CUS 5 - periventricular leukomalacia;

Pearson’s x? test

gestation noted pathological CUS findings in
13%. The authors highlighted that even slight
differences in gestational age can affect CUS

Table 4. Distribution of different cranial ultrasound findings in relation to different neuro-  specificity, complication rates, and neurologi-

logical outcomes

cal outcomes [22]. While some studies report

that C-section is not significantly linked to

P poor neurological outcomes, factors like Apgar
scores and head circumference are associated

with these outcomes [22, 23]. In contrast, our

study found a significant association between
<0.001 C-section delivery and unfavorable neurologi-

cal outcomes, likely influenced by the overlap
of low Apgar scores and head circumferences

in C-section cases.
The availability of CUS as a diagnostic meth-

od and its application in daily clinical practice

represents a major diagnostic advance. In a re-
0.003 cent study, normal CUS findings have a PPV

) Cranial ultrasound finding

Neurological
e Normal Abnormal

(n=96) (n=64)
Normal 84 40
(n=124) (67.74%) (32.26%)
MND 10 12
(n=22) (45.45%) (54.55%)
CcpP 2 12
(n=14) (14.29%) (85.71%)

CusS1 CuUs2 CuUs3 cus 4 CUS5

(n=96) (n=36) (n=20) (n=6) (n=2)
Normal 84 28 12 0
(n=124) (67.74%) (22.58%) (9.68%) (0%) (0%)
MND 10 4 6 0
(n=22) (45.45%) (18.18%) (27.27%) (9.09%) (0%)
CcpP 2 4 2 2
(n=14) (14.29%) (28.57%) (14.29%) (28.57%) (14.29%)

for the final normal neurological outcome of
89.4%, and PPV increases to 97.9% for a final

MND - minimal neurological dysfunction; CP - cerebral palsy; CUS 1 - normal finding;

CUS 2 - hyperechogenicity of the brain parenchyma lasting up to 14 days; CUS 3 - hyperechogenicity
of the brain parenchyma that lasts longer than 14 days; CUS 4 - intraventricular hemorrhage;

CUS 5 - periventricular leukomalacia

Pearson’s x? test

outcomes without CP or with CP. Combining CUS and
GMA achieved 100% specificity and PPV in ruling out
deviations from normal neurological outcomes.

DISCUSSION

Periventricular subependymal hemorrhage and intra-
ventricular hemorrhage are complications that usually
occur in the first days after birth and are characteristics
of premature babies. Frequency of these hemorrhages in
newborns who weigh < 1500 g and are < 32 GW of age is

‘ DOI: https://doi.org/10.2298/SARH250428046Z

neurological outcome that excludes CP. These
results indicate that the subjects with a normal
finding on the CUS may have a pathological
neurological outcome and it correlates with the
already described studies. Recent research sup-
ports the fact that the pathological CUS finding has a predic-
tive value for later neurological deviations. The sensitivity
of these findings was not high, which indicates the need to
follow up on the development of children who, in the first
five days after birth, had abnormal findings, either during
the examination by CUS or during the GMA. Pathological
CUS findings are statistically significantly more frequent in
subjects who had CP in the final outcome (p < 0.05).

The diagnostic odds ratio of CUS findings without pa-
thology in all examined combinations is > 1, which im-
plies the ability of the single method to determine the final
outcome. DOR doubles in the case of determination of

Srp Arh Celok Lek. 2025 May-Jun;153(5-6):265-271
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Table 5. Distribution of different cranial ultrasound findings in relation to final neuro-

logical outcomes and evaluation of the method significance

Future research should involve more
infants (both “low-risk” and “high-risk”),

Gaiefing S T especially those under 30 GW, and a more
ificity = O . . .
hionaliwdbnormal B ESpesiie yisi2s0 detailed categorization of CUS and neuro-
i 0y 0 = [v) —
Net‘"°|°9'ca| Normal | 84(67.7%) | 40 (32.3%) PPV =89.4% p=0.005 logical outcomes could enhance the findings’
outcome 0 9 = 9 . o . . .
Abnormal | 10(27.8%) | 26 (72.2%) | NPV =39.4% applicability. Studies indicate that preterm
St S DS.R ; 5'4230/ infants can show abnormal GM in the first
neing en?'.“.” Y =05 week after birth, often due to factors like
Normal | Abnormal | Specificity = 85.7% . .
electrolyte imbalances or changes in cerebral
Neurological Non-CP 92 (63%) 54 (37%) PPV =97.9% p=0.018 . .
blood flow, despite later having normal neu-
outcome cpP 2(14.3%) | 12(85.7%) NPV =18.2% . . .
DOR = 1026 rological outcomes. To prevent misleading
CUS and GMA finding | Sensitivity = '51 % results, it is recommended that the first GM
Normal | Abnormal | Specificity = 10'0% evaluation be conducted after the first week
Neurological | Normal | 64 (48.4%) | 60 (51.6%) PPV=100% | p < 0.001 (25]. In our study, we performed the first
outcome | Abnormal | 0(0%) | 36 (100%) NPV =37 5% GMA earlier due to some newborns leav-
DOR = infinity ing the maternity ward before this period,
CUS and GMA finding | Sensitivity = 43.9% following Prechtl’s recommendations [14,
Normal | Abnormal | Specificity = 100% 15] while excluding those with significant
Neurological Non CP 64 (43.8%) | 82 (56.2%) PPV = 100% p=0.038 complications. All newborns with normal
outcome cP 0(0%) | 14(100%) NPV = 14.6% GM findings at the initial evaluation had a
DOR = infinity normal neurological outcome at 24 months.

CUS - cranial ultrasound; CP - cerebral palsy; GMA - general movements assessment;
PPV - positive predictive value; NPV - negative predictive value; DOR - diagnostic odds ratio;
Pearson’s x? test and determination of the sensitivity, specificity, PPV, NPV, and DOR

non-CP/CP in the final outcome (DOR = 10.26) compared
to normal/abnormal determination (DOR = 5.42). A DOR
value > 10 indicates excellent diagnostic value. Results
combining CUS and GMA are impressive. In the case of
determining DOR about non-CP/CP in the final outcome
as well as normal/abnormal final outcome, DOR tends to
infinity because in no case of both normal CUS findings
and normal GMA findings did MND or CP develop.

In this study, 100% of preterm infants with periven-
tricular leukomalacia developed CP, which is in agreement
with the research of other authors who indicate the high
predictive value of this finding for the later development
of CP [24]. All subjects with a finding of intraventricular
hemorrhage had one of the pathological outcomes (MND/
CP) in the final outcome. Periventricular echodensity in
the frontal white matter, which disappeared for up to 14
days, did not affect spontaneous motor activity, but peri-
ventricular echodensity in the same zone lasting longer
than 14 days was associated with abnormal development
of spontaneous motor activity.

A recent study included a limited number of preterm
infants due to various exclusion criteria, primarily focusing
on those born at or above 30 GW, which comprised 90% of
participants. Most infants were not delivered via C-section
or from twin pregnancies. After a 24-month follow-up,
most subjects showed normal neurological findings; how-
ever, the majority of those who developed CP were born
before 30 GW (14 out of 16). This suggests that insufficient
maturity of the CNS may be a contributing factor. Given
that preterm infants with serious complications were ex-
cluded from this study, it should be emphasized that results
show the prognostic values of CUS and GMA for relatively
“low-risk” preterm infants. This fact represents a limiting
factor for the generalizability of our results.

Srp Arh Celok Lek. 2025 May-Jun;153(5-6):265-271

GMA has better predictive value in later
periods of development, with the best pre-
dictive value in the “fidgety” period (50-54
GW) [14, 15, 16]. Recognizing the impor-
tance of initial examinations and effectively incorporating
them into practice is crucial for timely therapy application.
This study suggests that developing a prognostic model for
predicting neurological outcomes in a larger, multicen-
tric study could be beneficial. This model should integrate
GMA and CUS findings along with statistically significant
perinatal clinical characteristics and pregnancy data from
preterm cases.

CONCLUSION

This study highlights the strong link between clinical
characteristics, CUS findings, and neurological outcomes
in preterm infants. Pathological CUS findings were more
prevalent in those born before 30 weeks of gestation,
delivered by C-section, and with lower Apgar scores.
Normal CUS results were highly specific for normal
neurological outcomes, especially when combined with
GMA. Prolonged hyperechogenicity and conditions like
periventricular leukomalacia were significant predictors
of CP. These findings underscore the importance of early
multimodal diagnostics, particularly CUS and GMA, in
predicting long-term neurological outcomes and guiding
interventions.
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Cranial ultrasound in predicting the neurological outcome in preterms

KpaHujanHu ynTpassyK Kao KOMNJeMeHTapHa MeTOAa NPOLLEHU ONWITUX NOKpeTa
Kog, npespemeHo poheHe aeue 3a npeasuhatbe KOHAYHOT HEYPONOLWKOT UCX0AA —

MCKYCTBO jeAHOr LieHTpa

[parax 3nataHosuh'? XpuctHa Yonosuh'?, BecHa Kuekosuh'? Annta CraHkosuh'? Munuua Koctuh? Byk Mejuni?,

Bykota PagoBaHoBuh?

'YHuep3uteT y Huiwy, MeanunHckmn dpakyntet, Katefpa 3a drsnkanHy meamumHy n pexabunutauujy, Huw, Cp6buja;
2YHNBEP3UTETCKI KNUHUYKM LieHTap y Huwy, KnuHuka 3a dpusnkanHy meguuuHy u pexabunutauujy, Huw, Cpbuja

CAMETAK

YBoa/Liwm lMprimeHa eHfoKpaHujanHor yntpassyka (EY3) y csa-
KOAHEBHO] KNMHWNYKO]j MPaKcy NpeAcTaB/ba BENMKI Hanpeaak y
IMjarHoCTVLM 1 Neyetby HoBopoheHYaau. MpeBpemeHmn nopo-
haj cmatpa ce dakTopom pusuka 3a nopemehaj HeyponoLKor
pa3Boja. Linmb cTyaunje 6vo je ga ce npoueHm 3Havaj EY3 kop
npeBpeMeHo poheHe AeLie Kao KOMMIEMEHTapHe MeTOAE Npo-
LieH OMLUTVX NMOKPETa 3a Npeasuharbe KOHAYHOT HEYPOSOLLKOT
ncxoga. Cryamja je 6vna pokycrpaHa Ha KOXopTy HOBOpPOheH-
yagu 6e3 3HayajHOr HeOHaTaHOT MOpP6UANTETA.

MeToge Crtyauja je obyxBatuna 160 npeBpemeHo poheHe
JeLe 1 OCMULL/bEHa je Kao MPOCNeKTVBHA KIIMHMYKa CTyAmja.
CraTucTnyKa aHanm3a je obyxsaTuna Hanase EY3 n npoueHy
CMOHTaHe MOTOPMYKe akTUBHOCTW y MPBUX MET faHa HaKOH
poheta (writhing nepuog), neprHaTanHe nogatke 1 nogaTke
0 TpyAHohu.

Pesynrtaty CTaTMCTUYKM 3HaYajHa MOBE3aHOCT NOCTOjana je
n3mehy rpyne fele Kog Koje je LepebpanHa napanusa 3abe-
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nexeHa y KOHaYHOM HeypOJIOLWKOM NCXOAY 1 abHOPManHMX
Hanasa EY3 (p < 0,001). Cratnctnykm 3HavajHo yewwhu natono-
wku EY3 Hana3 npoHaheH je Koa npeBpemMeHo poheHe fele
npe 30. Hegerbe rectauuje (p < 0,001), HoBopoheHuaam poheHe
Lapckmnm pesom (p < 0,001) 1 oHKX Koju cy nmanu Anrap ckop
Matbl 0ff 0CaM Y NMPBOM ¥ METOM MUHYTY HaKOH pohera (p <
0,001). CneundruHocT HopmanHor EY3 je 86%, anu ce nosehasa
Ha 100% Kafa ce KOMOVHYje ca HOpMaHMM HanasoMm onLuTe
MOTOPUYKE aKTUBHOCTM KO NPeBpeMeHo poheHe aeLe.
3akmyuak OBo ncTpaxmBatbe noTephyje aa EY3 moxe 6utn
3HauajHa MeTofa 3a npeaBuhatbe HeYPOOLKIX NCXOAQ, MOXeE
NPYXNTU NOAATKE 33 KPUTUYKY YNOTpeby pasnuuntux metoga
npahera NpeBpemMeHo poheHe AeLie 1 MOXe paLioHanN30BaTK
bIIXOBE Npernege.

KrbyuHe peun: npeBpemeHo poheHa feLa; eHAOKpaHujanHmu

YNTPa3ByK; OMLTU NOKpeTw; [pexTnioBa MeToAa; Heypopas3BojHU
ncxopn
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