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Results: The study enrolled 36 neonates (45% males and 55% females) from the NICU over 1 year. The mean

Quick Response Code: gestational age was 35 weeks, and the mean birth weight was 1,800 g. CUS was abnormal in 13/24 (36%) preterm
and 6/12 (16.6%) term neonates. Hypoxic-ischaemic encephalopathy (HIE) was the most common finding in
E E high-risk term neonates, whereas germinal matrix haemorrhage-intraventricular haemorrhage (GMH-IVH) was
- the most common finding in preterm neonates. HIE and GMH-IVH changes noted were statistically significant in
- neonates with APGAR < 7 (P < 0.05). Mortality was noted in 5 (13.8%) neonates in this study.

Conclusion: This research highlights the importance of routine CUS in preterm and high-risk term neonates in
the NICU. Neonates with perinatal risk factors and comorbidities such as asphyxia, sepsis and prematurity should
undergo routine CUS which can influence their immediate management and long-term prognosis.
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INTRODUCTION

Cranial ultrasound (CUS) has been widely used in various neonatal intensive care units (NICU)
since the late 1970’. It is the investigation of choice and is used as one of the most common
bedside investigations as a point-of-care test in several NICUs all over the world." It is non-
invasive, readily available and reproducible. Moreover, it is portable, baby friendly and relatively
inexpensive too. It is considered safe as it does not require the use of ionising radiation or
sedation. It has been shown by several studies®® in the past that CUS can give a reliable picture
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that can predict immediate and long-term outcomes in
neonates with fair accuracy. Although magnetic resonance
imaging (MRI) is considered more reliable and accurate
than CUS, it cannot be the first investigation of choice in a
critically ill neonate in the NICU. The availability of MRI is
not as common as CUS in developing countries. Moreover,
the logistics involved in the transfer of a sick neonate to the
MRI room hinder the preference for this modality amongst
the health care providers. Some lesions, like lenticulostriate
vasculopathy are better visualised by CUS than by MRIL!
Serial CUS can depict the evolution of a lesion and the growth
and maturation of the brain in neonates.® Transcranial
Doppler ultrasound can measure cerebral blood flow
noninvasively, which is helpful in diagnosing intracranial
vascular malformations.”” Abnormal intracranial Doppler
measurements can depict early signs of hypoxic-ischaemic
injury. The colour and spectral Doppler ultrasound of cranial
blood vessels is valuable for the assessment of cerebral
haemodynamic.[%!

The primary objective of the research hypothesis in our
study was to understand the utility of CUS as a modality of
investigation in screening sick neonates in the NICU of a
tertiary care hospital. The secondary objective was to know if
there was any association of CUS findings in the preterm and
high-risk term neonates with the immediate neonatal outcome.

MATERIAL AND METHODS

This prospective cross-sectional study was conducted in
the level III NICU of Yenepoya Medical College Hospital,
Mangalore, India, from January 2021 to December 2021.
The study was approved by the Scientific Review Board
and Institutional Ethics Committee of Yenepoya Medical
College, Yenepoya University, Mangalore (ECR/1337/Inst/
KA/2020). Written informed consent was obtained from the
parents or guardians of each neonate. All preterm neonates
and high-risk term neonates were included in the study.
A total of 36 neonates (24 preterm neonates with gestational
age <37 weeks and 12 high-risk term neonates) <28 days
admitted to the neonatal unit were enrolled in the study by
convenience sampling. Gestational age was determined from
the date of the mothers last menstrual period. High-risk
neonate was defined as any neonate who has a higher-than-
average risk of morbidity or mortality, especially within the
first 28 days of life.

Inclusion and exclusion criteria

All preterm neonates born before 36 +6 weeks and high-risk
term neonates with any of the following risk factors were
enrolled in the study.

(a) Neonatal sepsis, (b) birth asphyxia, (c) neonatal
encephalopathy including hypoxic-ischaemic encephalopathy
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(HIE), (d) neonatal seizures, (e) respiratory distress, (f)
neonates born out of traumatic/instrumental delivery, (g)
suspected metabolic disturbances and (h) antenatally detected
congenital malformations of the central nervous system
irrespective of gestational age.

Normal-term neonates not fulfilling the above inclusion
criteria and all those babies more than 28 days were excluded
from the study.

Relevant antenatal history from maternal records was
recorded in a standard pro forma. Complete neurological
examinations of all the enrolled neonates were recorded.
Routine investigations and treatment of all the neonates were
done as per existing unit protocols.

Protocol for CUS scans

All enrolled neonates underwent neurosonogram on
a GE Voluson machine (GE Healthcare-India) with a
multi-frequency transvaginal/transrectal probe. Proper
antiseptic precautions were taken while performing the
CUS examination, especially in premature neonates. Proper
handwashing by the operator and disinfection of the
transducer was done to reduce the transmission of fomites.
Special attention was taken to avoid hypothermia in the sick
neonate. CUS was performed for all preterm neonates on days
1, 3, 7 and 14. In neonates with birth asphyxia, CUS scan was
done on days 1, 3, 7 and weekly. In full-term neonates with
neurological symptoms, CUS scans were done at the earliest
opportunity with any of the inclusion criteria noted during
NICU stay. Subsequent scans were based on the findings
of the previous scan and the clinical condition of the baby
during the NICU stay. All scans were performed through the
anterior fontanelle in sagittal and coronal planes. Imaging
in the sagittal plane was done in the midline and then both
right and left parasagittal areas were evaluated with probe
angulation of 15 and 30° on either side. In the coronal plane,
an examination was done through the frontal horns of lateral
ventricles, Sylvian fissure, third ventricle and occipital horns
of lateral ventricles. Additional views were obtained through
the posterior and mastoid fontanelle and the squamous
temporal bone. Hence, a total of six standard quasi-coronal
views and five sagittal views were obtained. Mastoid window
views of the cerebellum were not routinely obtained for all
neonates. All the initial and follow-up scans were performed
by the same radiologist to avoid interobserver variation and
images were reviewed by the same radiologist later who did
not have any clinical information about the neonates to avoid
any intra-observer variation.

The neonates were divided into two groups based on
gestational age (<37 weeks and >37 weeks) and birth weight
(<2.5kgand >2.5 kg). The frequency of normal and abnormal
CUS findings was compared between the two groups to
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calculate statistical association. Similarly, abnormal and
normal CUS findings were compared between the neonates
with APGAR scores of <7 and >7. Comparison was also
made between neonates with an adverse perinatal risk factor
and those without it. The pattern of abnormal CUS findings
in all neonates, as per the inclusion criteria mentioned
above, was assessed. The immediate outcome was assessed in
neonates with various abnormal CUS findings. All neonates
were followed till recovery and discharge from the NICU.

Statistical analysis

Data were analysed using the Statistical Package for the
Social Sciences (SPSS) version 22.0 (IBM SPSS Statistics,
Armonk, NY, USA) software for Windows. Quantitative
variables were expressed as mean + standard deviation
and ranges. Categorical variables were shown as frequency
and percentage. Differences between the two groups were
searched using the Student t-test for quantitative variables
and the Chi-square test for categorical variables. P < 0.05 was
considered statistically significant.

RESULTS
Demographic data

Thirty-six neonates were enrolled in the study over a 1-year
period. Amongst these, 16 (45%) were males and 20 (55%)

were females. The mean age of the study population was
35 +6 weeks. Of these, 24 (67%) were preterm (both early
and late preterm) and 12 (33%) were term babies. The
mean birth weight of the study population was 1.8 + 0.67 g.
Amongst these, 28/36 (78%) were <2.5 kg (low birth
weight) and 8/36 (22%) were more than 2.5 kg. Twenty-
one (58%) neonates were born through lower segment
caesarean section and 15 (42%) were born by normal
vaginal delivery.

Correlation of CUS findings with inclusion criteria

The distribution of abnormal CUS findings in the high-risk
neonates as per the inclusion criteria is depicted in Table 1.
The abnormal CUS findings were statistically significant in
neonates with seizures, respiratory distress and neonatal
sepsis.

Classification of CUS findings

Amongst the 36 neonates, CUS was normal in 17 (47%),
whereas 19 (52%) had abnormal CUS findings. Amongst
the neonates with abnormal CUS findings, 10 (63%) were
males and 9 (45%) were females. The details of various
abnormal findings are depicted in Table 2. Congenital
anomalies and traumatic deliveries were not noted in the
enrolled neonates.

Table 1: Distribution of cranial ultrasound (CUS) findings in the high-risk neonates as per the inclusion criteria.

S. No. Inclusion criteria Abnormal CUS (%) Normal CUS (%) Total (%) P-value
1. <37 weeks (preterm baby) 13 (54.2) 11 (45.8) 24 (100)

2. Birth asphyxia (APGAR<?7) 13 (100) 0 13 (100)

3. Seizures 11 (92) 1(8) 12 (100) 0.0001*
4. Respiratory distress 10 (83) 2(17) 12 (100) 0.009*
5. Neonatal sepsis 10 (83) 2(17) 12 (100) 0.009*
6. Hypoglycaemia (RBS - 40 mg%) 2(67) 1(33) 3 (100)

7. Hypocalcaemia 3(75) 1(25) 4(100)

8. Birth trauma 0 0 0

9. Congenital CNS malformation 0 0 0

10. >37 weeks (term baby) 6 (50) 6 (50) 12 (100)

*P<0.05 is statistically significant, APGAR: Appearance, Pulse, Grimace, Activity, Respiration, RBS: Random blood sugar, CNS: Central nervous system

Table 2: Frequency of various CUS findings as per gestational age.

Gestational age Cranial ultrasound findings (*CUS) Total (%)
Normal (%) @HIE (%) IVH (%) SGMH (%) STHE (%)

<37 weeks (preterm baby) 11 (46) 4(17) 3(13) 5(21) 1(4) 24 (100)

>37 weeks (term baby) 6 (50) 4(33) 0 1(8) 1(8) 12 (100)

*CUS: Cranial ultrasound, *\GMH: Germinal matrix haemorrhage, ®HIE: Hypoxic ischaemic encephalopathy, “IVH: Intra-ventricular haemorrhage,
&THE: Thalamic hyperechogenicity
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Association of CUS findings and gestational age

The distribution of various CUS findings with gestational
age is presented in Table 2. Categorisation into early
and late preterm was not done. Amongst these preterm
neonates, 5 (21%) had HIE changes out of which thalamic
hyper-echogenicity was noted in one preterm neonate.
Intraventricular haemorrhage (IVH) was the most common
8/24 (34%) CUS abnormality noted in preterm neonates.
HIE changes were the most common 5/12 (41%) abnormal
CUS findings noted in term neonates. The association of CUS
findings with gestational age was not statistically significant
in the study.

Association of CUS findings in various perinatal risk
factors

In the present study, 28/36 (78%) neonates had various
perinatal risk factors. Premature rupture of membrane
(PROM) was the most common risk factor. Other risk
factors such as gestational diabetes in 6 (16.7%), pregnancy-
induced hypertension in 3 (8.3%) and hypothyroidism in
1 (2.8%) were noted. Abnormal CUS findings were noted in
13 (68.4%) neonates with PROM as risk factor. These data
were statistically significant with P = 0.019.

HIE

CUS detected several findings suggestive of HIE in
the neonates in our study. Abnormally increased brain
parenchymal echogenicity consistent with cerebral oedema
was noted in 4 (33%) term neonates and 4 (17%) preterm
neonates. Thalamic hyper-echogenicity another marker of
HIE was seen in 1 (4%) preterm and 1 (8%) term neonate
[Table 2]. When the CUS findings were looked for the
association with APGAR scores, it was noted that the data
were significant for neonates with asphyxia with P = 0.009
detailed in Table 3. As follow-up scans beyond 14 days
were not a part of the study, changes consistent with
periventricular leukomalacia (PVL) and periventricular
cysts were not recorded in the study. Only one neonate
with findings of HIE died during the study. The rest 8 either
recovered or were discharged as shown in Table 4. We did

not use Doppler studies to calculate the resistive index (RI)
in HIE neonates.

Germinal matrix- IVH (GMH-IVH)

IVH was the most common CUS finding seen in preterm
babies in our study. Amongst the abnormal CUS findings
in the neonates, 8 (34%) preterm neonates had GMH-
IVH and one term baby had GMH. Amongst the eight
preterm neonates, 5 (21%) had only GMH, as detailed in
Table 2. IVH-GMH was seen in 6 (45%) neonates with birth
asphyxia (APGAR <7). The association of APGAR scores
for neonates with GMH was statistically significant with
P = 0.008 as mentioned in Table 3. The grades of GMH or
any ventriculomegaly in the neonates were not recorded in
the study. One baby with IVH-GMH died whereas 2 (10%)
neonates recovered and 6 (54%) got discharged as depicted
in Table 4.

Correlation of CUS findings with various clinical signs
and laboratory investigations

Amongst the various clinical signs noted in the enrolled
neonates, abnormal cry, poor activity and presence of
central cyanosis had statistically significant association
with abnormal CUS findings. Amongst the laboratory
investigations, it was noted that positive C-reactive protein
had a statistically significant association with abnormal CUS
findings.

DISCUSSION
Utility of CUS in neonatal practice

In preterm babies, 25-50% of GMH-IVH cases are clinically
asymptomatic and are therefore only detectable by routine
imaging.”! 'The Canadian Paediatric Society and The
Quality Standards Subcommittee of the American Academy
of Neurology and the Practice Committee of the Child
Neurology Science and the American Institute of Ultrasound
in Medicine recommend CUS in all preterm neonates born
at or before 31 +6 weeks gestation.?l In high-risk term
neonates or any neonate with HIE, CUS is advisable on

Table 3: Distribution of cranial ultrasound findings with APGAR score.

APGAR score Cranial ultrasound findings Total
Normal (%) CHIE (%) *IVH (%) SGMH (%) STHE (%)

<7 0 6 (46) 1(7) 5(38) 1(7) 13

>7 17 (73) 2(9) 2(9) 1(4) 1(4) 23

P-value 0.009* 0.008*

*P<0.05 is statistically significant. ‘\GMH: Germinal matrix haemorrhage, ®HIE: Hypoxic ischaemic encephalopathy, “IVH: Intra-ventricular haemorrhage,
&THE: Thalamic hyperechogenicity, APGAR: Appearance, Pulse, Grimace, Activity, Respiration
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Table 4: Association of clinical outcome with cranial ultrasound findings.
Cranial ultrasound findings Clinical outcome *P-value
Discharge (n=10) (%) Recovery (n=21) (%) Death (n=5) (%)

Cranial ultrasound
Abnormal (n=19) 10 (100) 7 (33.3) 2 (40) -
Normal (n=17) 0 14 (66.7) 3 (60)

®HIE
Absent 7 (70) 17 (81) 4 (80) 0.782
Present 3(30) 4(19) 1(20)

‘IVH
Absent 7 (70) 21 (100) 5(100) -
Present 3 (30) 0 0

SGMH
Absent 7 (70) 19 (90.5) 4(80) 0.351
Present 3(30) 2(9.5) 1(20)

&THE
Absent 8 (80) 21 (100) 5 (100)
Present 2 (20) 0 0

*P<0.05 is statistically significant. ‘GMH: Germinal matrix haemorrhage, “HIE: Hypoxic ischaemic encephalopathy, ‘IVH: Intra-ventricular haemorrhage,

&THE: Thalamic hyperechogenicity

admission, at 24 h, on detection of any specific neurological
issue or clinical indication as per the unit protocol.!"?!

Limitations of CUS versus MRI in imaging the neonatal
brain

Although CUS has several advantages, it has some limitations
too. The diagnostic accuracy of CUS ranges from 76 to
100% in detecting grade 1 haemorrhagic lesions >5 mm and
grade 2-4 haemorrhages.>”’ CUS images are dependent on
the skill of the operator and the acoustic windows used with
limited visualisation of deeper structures and white matter
injury. Sequential CUS during the neonatal period detects
severely abnormal white matter injury in very preterm
infants.®™? MRI around term equivalent age is frequently
used to reliably detect white matter injury in very preterm
infants.[%!

Diagnostic utility of CUS in preterm neonates

The study observed that the pattern of CUS findings differs
between preterm and high-risk term neonates. While there
is some overlap in injury patterns, GMH-IVH was more
common in preterm neonates, whereas HIE changes were
more often seen in high-risk term neonates according to
the findings in several studies.>'*'*' GMH-IVH is strongly
associated with gestational age and is frequently seen in
neonates born before 30 weeks, as the germinal matrix is
most prominent at 25 weeks and regresses by 36 weeks.

Premature neonates are more susceptible to GMH-IVH due
to the fragility of blood vessels and fluctuating cerebral blood
flow during critical illness. Most haemorrhages occur within
the first 24 h and over 90% get detected within the first 3 days
of life. After the 1% week, the incidence of haemorrhage
decreases due to increased tissue oxygenation.!"! The Papile
grading system for GMH-IVH, based on the bleeding extent
and ventricular involvement, remains widely used.!"

Diagnostic utility of CUS in term/high-risk term neonates

CUS is a valuable first-line imaging tool for assessing high-
risk term infants or those with neonatal encephalopathy,
commonly caused by conditions such as HIE, seizures,
infections and metabolic disorders.!!! In HIE, brain injury
typically presents in two main patterns: Watershed injury,
causing diffuse cerebral oedema (seen as effacement of
sulcal markings and a slit-like appearance of the ventricles)
and basal ganglia/thalamic injury, seen as thalamic hyper-
echogenicity in acute, profound hypoxia-ischaemia. Doppler
studies of the anterior cerebral artery (ACA) can help
detect rebound increases in cerebral blood flow, providing
additional evidence of brain insult."® Cranial US can identify
intracranial haemorrhages, cysts, calcifications and structural
malformations, but its ability to detect smaller or complex
brain injuries, especially in watershed areas or posterior fossa,
is limited. While CUS is useful for initial screenings, MRI
remains the gold standard for detailed evaluation.”*) MRI,
performed between days 3 and 5 after birth and repeated after

Karnataka Paediatric Journal « Volume 40 « Issue 3 « July-September 2025 | 143



Azeez, et al.: Diagnostic utility of cranial ultrasound in neonates

14 days or after rewarming in hypothermic infants, offers a
more detailed assessment of brain injury and severity, which
is essential for long-term neurodevelopmental prognosis.!

Comparison of CUS findings to various studies in the
literature

Kaushal et al.l”l conducted a cross-sectional study on 120
neonates (60 preterm and 60 high-risk term) using CUS
and Doppler to screen symptomatic neonates. They found
that IVH-GMH was the most common abnormal finding
in preterm neonates (46%), while periventricular and
subcortical cysts were most common in high-risk term
neonates. The findings in preterm neonates are like our study,
but the CUS findings in term neonates differ. We could notice
HIE changes more commonly in high-risk term babies. The
study highlighted the importance of combining Doppler
with CUS to improve the detection of subtle abnormalities
in symptomatic neonates. The comparison of sensitivity
between NSG and Doppler, as well as NSG combined with
Doppler, was statistically significant in preterm neonates
with hypotonia and seizures (P = 0.0442). Similar significant
data (P = 0.0399) were found in high-risk term neonates. We
did not include Doppler findings in our study which could be
the limitation in our study.

Sherwani et al"® conducted a prospective study on 200
neonates, including preterm (<34 weeks), high-risk late
preterm (34-36 weeks) and high-risk term neonates, with
risk factors such as birth asphyxia, seizures, HIE, respiratory
distress syndrome, sepsis, birth trauma, congenital
malformations and metabolic disturbances. They identified
abnormal CUS findings in 76 neonates (38%). The most
common abnormality was GMH-IVH in 36.8% of cases,
followed by Cerebral edem a (CE) (18.4%), Thalamic hyper
echogenicity (THE) (13.1%), PVL (5.2%) and congenital
anomalies (10.5%). All these findings are like our study
except that we did not have any case of congenital anomaly
or birth trauma. Statistically significant associations were
found between abnormal CUS findings and factors such as
birth weight <2000 g, prematurity, APGAR score <7 and
adverse perinatal foetal and maternal factors (P < 0.05). We
also noticed a statistically significant association between
CUS findings and <7 APGAR scores in neonates with HIE.
Clinically, poor cry, poor activity, abnormal tone and the
presence of cyanosis were also significantly associated with
abnormal CUS findings which were like our findings.

A multicentre longitudinal study by Campbell ef al.”! provides
valuable insights into the long-term neurodevelopmental
outcomes of extremely preterm infants, particularly those
born at 23-27 weeks of gestation. The study followed
1,506 extremely low gestational age neonates, out of which
1,198 survived. Amongst the survivors, 889 neonates had
undergone CUS during the early neonatal period. Weapons of
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mass destruction (WMD) in the absence of IVH were found
to be associated with a higher risk of cognitive impairment,
cerebral palsy and epilepsy by the time the children reached
10 years of age. The association between WMD and adverse
long-term outcomes (cognitive impairment, cerebral palsy
and epilepsy) was also present when WMD was accompanied
by IVH. Interestingly, isolated IVH (without WMD) was
not significantly associated with the neurodevelopmental
outcomes, suggesting that WMD may be a more critical
marker for long-term impairments. Although 11% of the
participants were lost to follow-up, which can be a source
of potential bias, it is important that the study still showed
significant trends amongst those who were followed to
10 years of age. While CUS abnormalities indicative of
WMD were found to be predictive of neurodevelopmental
impairments, the study also highlighted that CUS might not
detect all cases of WMD. MRI was noted to be more sensitive
than CUS in identifying WMD, suggesting that MRI may
be a more reliable diagnostic tool for early brain injury in
preterm infants. As we did not have any follow-up data, our
study was not comparable to the data derived from this study.

Diwakar et al.™ conducted a prospective study on 100
premature neonates (<32 weeks gestational age, birth
weight 1,500-1,800 g) and found abnormal CUS results in
30 neonates. CUS was performed on days 1, 3 and 7, with
follow-up scans at 2 weeks, 1 month, 2 months and 3 months
to assess intracranial abnormalities. Abnormal neurological
findings persisted in 20% of neonates during follow-up, while
the rest were lost to follow-up. The abnormal CUS findings
included healthcare personnel (12 cases), IVH (6), CE (6),
PVL (2), cystic lesions (2), congenital anomalies (1) and
ventricular septa (1). The findings in the study were different
from our study as this was only on preterm babies and had
follow-up data. The neonatal mortality rate was 16%. MRI
was performed in 10% of cases, and abnormalities were
detected in all of them. This emphasises the need for follow-
up CUS in neonates born prematurely as the findings evolve
in these babies. MRI is always needed at term in these babies
to give clarity on the neurological outcome.

Rao et al.?” conducted a prospective study in the NICU of
a tertiary care hospital, observing abnormal CUS findings
in 36 out of 104 neonates (34.6%). Of the neonates, 74 were
preterm (71.2%) and 30 were term (28.8%). The abnormal
CUS findings included diffuse CE (19.2%), Grade I IVH
(5.8%), Grade IITVH (3.8%), Grade III TVH (1%), PVL (3.8%)
and basal ganglia hyperintensity (1.9%). These findings were
like our study except for the fact that we did not categorise
the IVH into different grades. All neonates also underwent
RI measurement using colour Doppler within 72 h of birth.
Low RI (<0.6) was observed in 30.8% of the ACA and 45.3%
of the middle cerebral artery (MCA). Follow-up neurological
assessments at 6 months revealed that neonates with low RI
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in the ACA and MCA had worse neurological outcomes, with
statistically significant results. The positive likelihood ratio
for low RI in the MCA was higher than for neurosonogram
findings. This was an additional finding in this study as our
study did not include any Doppler measurements on the
neonates and we did not have any follow-up which could be
the limitation in our study.

Fumagalli et al.”" conducted a prospective study on 1,172
late preterm neonates (34-36 +6 weeks) from a single centre,
screening them for abnormal CUS findings at birth and
at 5 weeks. Periventricular echogenicity (PVE) was found
in 19.6% of neonates, with 91.3% of cases resolving by the
5% week. This is significant data from the follow-up of the
neonates which is missing in our study due to the lack of
follow-up. The study demonstrated that factors such as
gestational age, APGAR score <5 at 5 min and comorbidities
(e.g., hypoglycaemia, HIE, necrotising enterocolitis, sepsis)
were predictors of abnormal CUS at 5 weeks. Multivariate
analysis revealed that the predictive accuracy for abnormal
CUS was fair when considering gestational age, APGAR
score and comorbidities. However, accuracy improved to
excellent when CUS findings at birth (classified as normal,
mild or severe abnormal, including PVE) were also included.

Limitations of our study

CUS findings are highly operator-dependent. It has limited
value in visualising deeper and peripheral structures and
detecting white matter injury. Confirmation with MRI or
another radiologist could have given a better picture. The
study lacked follow-up data on participants, which prevented
assessment of the progression or resolution of white matter
lesions in preterm neonates with abnormal CUS findings.
Doppler measurements, such as RI, were not used, which
could have enhanced the understanding of neonates with
asphyxia and HIE. In addition, the small sample size was
a major limitation of our study. This study gives scope for
future studies with a long-term follow-up which can give
better insights into the neurodevelopmental outcome in
newborns with abnormal CUS findings.

CONCLUSION

The study highlights the utility of CUS as a critical tool in the
screening and assessment of high-risk neonates in a NICU.
CUS has proven to be a non-invasive, safe, portable and cost-
effective modality that provides reliable, reproducible images
of the brain, helping clinicians evaluate and monitor neonates
at risk for brain injuries. Despite MRI offering superior
details and accuracy, CUS remains the preferred method in
critically ill neonates due to its accessibility and ease of use,
especially in resource-limited settings. The findings in the
study indicated that most of the neonates had abnormal CUS

results, with conditions such as HIE, IVH and GMH being
the most common. The research also highlighted a significant
association between abnormal CUS findings and factors such
as neonatal seizures, respiratory distress and sepsis, with HIE
and GMH-IVH being linked to lower APGAR scores. One
key finding was the distinction in injury patterns between
preterm and high-risk term neonates. Preterm neonates
were more susceptible to GMH-IVH, while high-risk term
neonates showed higher rates of HIE-related changes.
Furthermore, the study underscored the importance of serial
CUS in monitoring the evolution of brain lesions over time.

In conclusion, CUS serves as a valuable first-line tool in
neonatal brain assessment, especially in NICUs, but should
be complemented by more detailed imaging techniques like
MRI for comprehensive evaluation and long-term outcome
prediction.
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