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A R T I C L E  I N F O                              

INTRODUCTION 
 

Babies born at <37 weeks of gestational age are termed as 
preterm neonates.1 Neonates born prematurely are at high risk 
of brain injury. Early diagnosis is important for optimal 
treatment, prognostication and good neurological outcome.
The fetal or preterm neonates brain is more prone for both 
hemorrhagic and ischemic injury during the late second and 
early third trimester.3 This is mainly because of vascular, 
cellular and anatomical features of the developing cerebral 
environment, and the tendency for preterm babies to 
experience periods of physiological instability at a time whe
their cerebral circulatory auto regulation system is limited.
Even preterm neonates who have relatively uncomplicated 
neonatal causes are at substantial risk for neuro
delay. Recent reviews of early intervention studies in high risk 
neonates have proven the potential to improve long term 
development in children across low and high income 
countries.5  
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                             A B S T R A C T  
 

 

Background: Preterm babies are prone to develop various degrees of brain injury and 
adverse neuro-developmental outcomes. Hence, screening of these neonates
by cranial ultrasound to prognosticate the outcome. 
Objective: The present study was conducted to find cranial ultrasound abnormalities in 
preterm babies and to help in screening at risk neonates for long term neuro
disabilities.  
Materials and Methods: This observational study was conducted in NICU (Neobless) 
Moulana hospital, Perinthalamana, Kerala from January 2015 to June 2017. Total 312 
preterm babies were enrolled in the study. All these neonates underwent cranial ultrasound 
(cUS) scan immediately after admission and before discharge.
Results: Total 312 neonates were included with mean age of 7.64 days in neonates with 
normal cUS findings and 7.33 days in neonates with abnormal cUS findings. Mean 
gestational age was 31.8 weeks in neonates with normal cUS and 30.09 weeks in neonates 
with abnormal cUS findings with mean weight 1.81 and 1.79 kg respectively. Among the 
neonates, 142 (46%) were males and 170 (54.4%) were females. Before discharge, out of 
312 preterm neonates, 256 (82%) had normal cUS and 56(18%) had abnormal cUS findings 
of which 29 (9%) had cerebral edema, 20 (7%) IVH and 7 (2%) had ventricular dilatation.
Conclusion: Routine cranial ultrasound scanning of preterm neonates may help in 
identifying at risk babies for long term prognostication of neuro

      
 
 
 

Babies born at <37 weeks of gestational age are termed as 
Neonates born prematurely are at high risk 

of brain injury. Early diagnosis is important for optimal 
treatment, prognostication and good neurological outcome.2 
The fetal or preterm neonates brain is more prone for both 

ng the late second and 
This is mainly because of vascular, 

cellular and anatomical features of the developing cerebral 
environment, and the tendency for preterm babies to 
experience periods of physiological instability at a time when 
their cerebral circulatory auto regulation system is limited.4 
Even preterm neonates who have relatively uncomplicated 
neonatal causes are at substantial risk for neuro-developmental 
delay. Recent reviews of early intervention studies in high risk 

es have proven the potential to improve long term 
development in children across low and high income 

Two main imaging techniques have been implemented for 
prediction of neuro-developmental outcome in the neonatal 
period: cranial ultrasound (
advantage of these imaging techniques are to direct families of 
preterm babies toward the most appropriate follow
to promote early diagnosis and intervention for long term 
neuro-developmental sequel of various brain i
major advantages of cUS are: it is relatively low cost and safe 
compared to other neuro-imaging techniques, can be 
performed bedside. It can be repeated very often for 
visualizations of ongoing brain maturation and the evaluation 
of brain lesion in addition to assessing the timing of brain 
damage.7 Various studies reported the use of cranial USG to 
detect intra-ventricular and parenchymal hemorrhage, 
ventricular enlargement and other abnormalities and its 
outcomes.8Neonates with cerebral lesio
ventriculomegaly, the incidence of normal neurological 
outcome decreased to less than 50%.
was associated with cerebral palsy as well as other (mental and 
sensory) neurological deficits in more than 85% of the cases.
Regular follow-up assessments of babies at risk of 
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Routine cranial ultrasound scanning of preterm neonates may help in 
identifying at risk babies for long term prognostication of neuro-developmental outcomes. 

Two main imaging techniques have been implemented for 
developmental outcome in the neonatal 

period: cranial ultrasound (cUS) and MRI.6 The major 
advantage of these imaging techniques are to direct families of 
preterm babies toward the most appropriate follow-up facilities 
to promote early diagnosis and intervention for long term 

developmental sequel of various brain injuries.7 The 
major advantages of cUS are: it is relatively low cost and safe 

imaging techniques, can be 
performed bedside. It can be repeated very often for 
visualizations of ongoing brain maturation and the evaluation 

ion in addition to assessing the timing of brain 
Various studies reported the use of cranial USG to 
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ventricular enlargement and other abnormalities and its 

Neonates with cerebral lesions, with 
ventriculomegaly, the incidence of normal neurological 
outcome decreased to less than 50%.8 Intra-parenchymal injury 
was associated with cerebral palsy as well as other (mental and 
sensory) neurological deficits in more than 85% of the cases.9 
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neurological impairment may allow the early detection of 
problems. 
 

MATERIALS AND METHODS 
 

This observational study was conducted in NICU (Neobless) 
Moulana hospital, Perinthalamana , Kerala from January 2015 
to June 2017. Preterm neonates (<37 weeks of gestational age) 
admitted in NICU were enrolled in this study. Neonates having 
perinatal asphyxia, congenital malformations of brain and 
spinal cord and other neonatal co-morbidities like respiratory 
distress syndrome (RDS), birth trauma were excluded from the 
study. All preterm neonates underwent cranial ultrasound 
(cUS) imaging after admission and again before discharge for 
evaluation. Results are analyzed in tables. Statistical analysis 
was done by using software SPSS version 22.0. 
 

RESULTS 
 

In this study, 312 preterm neonates admitted in NICU 
(Neobless) Moulana hospital, Perinthalamana, Kerala from 
January 2015 to June 2017 were included. All these babies 
underwent cranial ultrasound after admission and before 
discharge. The findings from the data analysis are mentioned 
below in table:1-3. 
 

Table 1 Distribution of neonates as per age, gestational age 
and weight in both groups (n=312) 

 

Variables 
Normal cranial USG 

findings (n=256) 
Abnormal cranial 

findings (n=56) 
P values 

Age in days 
(mean ± SD) 

7.64 ± 6.62 7.33 ± 5.64 0.78 

Gestational age in 
(mean ± SD) 

31.87 ± 2.11 30.09 ± 1.19 0.81 

Weight in kg 
(mean ± SD) 

1.81 ± 0.18 1.79 ± 0.19 0.58 
 

Table 2 Cranial ultrasound (cUS) findings of neonates on day 
1 of admission (n=312) 

 

cUS findings Number Percentage 
Normal 240 77 

Abnormal 72 23 
Cerebral edema 

IVH 
Ventricular dilatation 

32 10 
26 8 
14 5 

 

                    IVH: intraventricular hemorrhage 
 

Table 3 Cranial ultrasound (cUS) findings of the neonates 
(n=312) before discharge 

 

cUS findings Number Percentage 
Normal 256 82 

Abnormal 56 18 
Cerebral edema 29 9 

IVH 20 7 
Ventricular 
dilatation 

7 2 

 

                     IVH: intraventricular hemorrhage 
 

Among the 312 preterm babies 54.4% (170 neonates) were 
female and 46% (142 neonates) were male. Table: 2 shows 
cranial ultrasound (cUS) findings of the neonateson day one 
ofadmission. Table: 3 shows cranial ultrasound (cUS) findings 
of the neonates (n=312) before discharge. The final cUS 
findings were: normal 256 (82%), cerebral edema 29 (9%), 
IVH 20 (7%) and ventricular dilatation 7 (2%). 
 
 
 
 

DISCUSSION 
 

Prediction of outcome after preterm birth is difficult, 
especially in the early postnatal period. The ability to predict 
outcome improves parental counseling and selection of infants 
for early therapeutic strategies in prevention of cerebral 
injury.10 Good prediction is usually achieved for major 
functional disabilities in early childhood. In this study, the 
mean age (in days) of neonates with normal cUS finding was 
7.64 and neonates with abnormal cUS finding was 7.33. Mean 
gestational age (in weeks) in neonates with normal cUS was 
31.87 and with abnormal cUS was 30.09 and mean weight (in 
kg) was 1.81 in neonates with normal cUS and 1.79 in 
neonates with abnormal cUS. Out of 312 preterm neonates, 
256 (82%) had normal cUS findings and 56 (18%) had 
abnormal cUS findings. Among the abnormal cUS findings, 29 
(9%) had cerebral edema, 20 (7%) had IVH and 7 (2%) had 
ventricular dilatation. A study done by de vries et al cUS 
lesions were detected in the majority of infants (92%) born 
<32 weeks of gestation.11 Ferriero et al found the incidence of 
IVH in preterm infants of less than 1500 g from 20-40%.12 
Another study done by hankaran et al on 129 high risk preterm 
infants, showed that 51.63% had abnormal cUS findings of 
which 41.08% had IVH, 9.06% had ventricular dilatation.13 
Grazing et al showed that cranial ultrasound abnormalities 
were more strongly associated with delayed psychomotor 
development and the findings of ventriculomegaly and the 
diagnosis of periventricular hemorrhage were associated with 
more modest increased risk at 2 years of age.14 Few other 
studies also found that ultrasound abnormalities are associated 
with a two to fourfold increase in the risk of low Bayley Scales 
of Infant Development (BSID)-II score and mental 
retardation.15,16,17 A study done by Ancel et found that major 
abnormalities on cUS predict the development of cerebral 
palsy (CP) and neuromotor delay at variable ages of follow-
up.18 Present study shows that a large number of preterm 
neonates have abnormal cranial ultrasound findings. Long term 
follow-up and subsequent therapeutic intervention may 
significantly reduce the severity of neuro-developmental 
impairment. 
 

CONCLUSION 
 

Cranial ultrasonography (cUSG) remains the accurate and 
rapid imaging technique of choice for detecting brain injuries 
in preterm neonate. This technique is both sensitive and 
specific for detecting germinal matrix hemorrhage and 
periventricular leucomalacia.  
 

References 
 

1. Marlow M. Neurocognitive outcome after very preterm 
birth. Arch Dis Child Fetal Neonatal 2004; 89: 224-228. 

2. Van Wezel-Meijler G, Steggerda SJ, Leijser LM. 
Cranial ultrasonography in neonates: role and limitation. 
Acta Paediatr Scand 2009; 78: 142-153. 

3. Volpe JJ. Brain injury in the premature infant. 
Neuropathology, clinical aspects, pathogenesis and 
prevention. Clin Perinatal 1997; 24: 567-587. 

4. Pryds O. Control of cerebral circulation in the high risk 
neonate. Ann Neurol 1991; 30: 321-329.  

5. Maulik PK, Darmstadtt GL. Community based 
interventions to optimize early childhood development 
in low resources settings. J Perinatol 2009; 29(8): 531-
542. 



Role of Cranial Ultrasonography In Evaluation of Preterm Brain Injuries And Long Term Neurological Outcomes: An 
Observational Study 

 

 19628

6. Beatrice L. Prediction of neurodevelopmental outcome 
after preterm birth, N Eng J Med 2009; 152: 42-47. 

7. Levene MI. Cranial ultrasound. British Medical 
Ultrasound Society (2006) in Medicine. Available at: 
www.bmus.org. Accessed May 2015. 

8. De Vries LS, Van Haastert ILC, Rademaker KJ. 
Ultrasound abnormalities preceding cerebral palsy in 
high risk preterm infants. J Pediatr 2004; 144: 815-820. 

9. Weisglas-Kupereus N, Baerts W, Fetter WPE. Neonatal 
cerebral ultrasound, neonatal neurology and perinatal 
conditions as predictors of neurodevelopmental 
outcome in very low birth weight infants. Early Human 
Development, 1992; 31: 131-148. 

10. Ferriero DM. Neonatal brain injury. N Eng J Med 2004; 
35: 1985-1995. 

11. De Vries LS, Van Haastert ILC, Rademaker KJ. 
Ultrasound abnormalities preceding cerebral palsy in 
high risk preterm infants. J Pediatr 2004; 144: 815-820. 

12. Ferriero DM. Neonatal brain injury. N Eng J Med 2004; 
35: 1985-1995. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

13. Hankaran S, Bauer CR, Bain R. Prenatal and perinatal 
risk and protective factors for neonatal intracranial 
hemorrhage. Arc Pediatr Adolesc Med 150; 1996: 49-
96. 

14. Graziani LZ, Stailey PM. Cranial ultrasound and 
clinical studies in preterm infants. The Journal of 
Pediatrics 1985; 106: 269-276. 

15. Bohr Br, Weight LL, Dusick AM. Neurodevelopmental 
and functional outcomes of extremely low birth weight 
infants in the National Institute of Child Health and 
Human Development. Neonatal Research network, 
1993-94. Pediatrics 2000; 105: 1216-1226. 

16. Whitaker AH, Feldman JF, Van Rossem. Neonatal 
cranial ultrasound abnormalities in low birth weight 
infants: relation to cognition outcomes at six years of 
age. Pediatrics 1998; 98: 719-729. 

17. Van Bel F, den Ouden L, Van de Bor. Cerebral blood 
flow velocity during the first week of life of preterm 
infants and neurodevelopment at two years. Devmed 
Child Neurol 1989; 31: 320-328. 

18. Ancel PY, Livinee F, Larroque B. Cerebral palsy among 
preterm children in relation to gestational age and 
neonatal ultrasound abnormalities: the EP/PAGE cohort 
study. Pediatrics 2006; 117: 828-835. 

 
How to cite this article:  
 

Ankur Gupta et al (2019) 'Role of Cranial Ultrasonography In Evaluation of Preterm Brain Injuries And Long Term 
Neurological Outcomes: An Observational Study', International Journal of Current Advanced Research, 08(08), pp. 19626-
19628. DOI: http://dx.doi.org/10.24327/ijcar.2019.19628.3796 
 

******* 


