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Abstract 

Aim: To evaluate the role of cranial ultrasound in neonates and infants in diagnosis of various intracranial abnormalities. 

Method: A real time cranial ultrasound was performed on 98 neonates and 33 infants of 1 month to 1 year of age group 

including the all preterms and symptomatic term neonates and infants during the study period. Result: Sonography 

results in symptomatic premature neonates showed Germinal Matrix haemorrhage in 67.56%, hydrocephalus in 37.83% 

and peri-ventricular leukomalacia in 24.31%, while in asymptomatic premature newborn, sonography showed germinal 

matrix haemorrhage/hydrocephalus in 27.5% and normal scan in rest of them. In symptomatic full term neonates, 

sonography showed hydrocephalus in 76.19%, germinal matrix hemorrhage in 19.04%, cystic encephalomalacia in 

14.28%, porencephaly in 9.52%, hydrancephaly in 4.76% and normal scan in 14.28%. Sonographic scan in symptomatic 

infants of more than 1 month of age showed – echogenic sulci in 39.39% cases, hydrocephalus in 33.33%, cerebritis in 

15.15%, cerebral abscess in 6.06%, mass lesions in 3.03% and normal scan in 24.24% cases. Conclusion: Because of 

being safe, nonionising and easily available, cranial ultrasound can be used as a primary imaging modality to detect 

intracerebral lesions in neonates and infants. 
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Introduction 

The most crucial period for a child, one that has deepest 

impact on his life expectancy is the neonatal period to 

first year of life. Infant and neonatal mortality rate is 

thus the most important indicator of health status of a 

community. Infections (36%), preterm birth (28%) and 

birth asphyxia (23%) account for 87% of neonatal 

deaths worldwide. There is some variation between 

countries depending on their care configuration [1,2,3]. 

The common causes of neonatal deaths in India include 

infections, birth asphyxia, and prematurity which 

contribute to 32.8%, 22.3%, and 16.8% of the total 

neonatal deaths, respectively [4,5]. 

 

Complications of premature birth include bleeding in 

the brain and/or in the ventricles (intraventricular 

haemorrhage or IVH) and Periventricular leukomalacia 

(PVL) [6]. Most cases of IVH can be detected by  
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cranial ultrasound in first week after delivery. Both IVH 

and PVL increases a baby’s risk of developing 

disabilities that may range from mild learning or gross 

motor delays to cerebral palsy or mental retardation 

[7,8]. There is a wide spectrum of congenital 

abnormality affecting the intracranial compartment. 

These are broadly classified into disorder of neural tube 

closure, diverticulation, cleavage, sulcation, neuronal 

migration and posterior fossa developmental defects. 

Dewbury et al in 1980 first reported the use of anterior 

fontanelle as a bone free window through which brain 

can be imagined. Since then this technique has become 

widely accepted and is regarded as a primary imaging 

method for the neonatal brain [9]. 

 

Despite the advances in computed tomography (CT) 

and magnetic resonance imaging (MRI), ultrasound 

(US) is the most commonly used modality for 

examining the newborn brain. Ultrasound is still the 

only modality able to image the brain at the bedside, 
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which can be vitally important in the case of the 

critically ill infant. CT and MRI require sedation, 

transportation to machine having the hypothermic 

environment and prolonged time for optimal imaging. 

Also of benefit to the newborn is that ultrasound is 

easily reproducible and does not produce any ionizing 

radiation. Of the three aforementioned modalities, 

however, ultrasound is by far the most operator-

dependent [10]. 

 

Cranial ultrasound uses reflected sound wave to 

produce image of brain and the inner fluid chambers 

(ventricles) through which the cerebrospinal fluid (CSF) 

flows [11]. This investigation is most commonly done 

on neonates to evaluate complication of premature 

birth. The most common abnormalities of the neonatal 

brain requiring confirmation or exclusion by imaging 

are hydrocephalus, intracranial haemorrhage and/or 

related hypoxic-ischemic damage. Less frequent 

indications for scanning are suspected intracranial 

sepsis and tumour [12,13,14]. 

 

Technical advances in ultrasound examination have 

made this a highly sensitive means to detect and guide 

treatment for pediatric cranial pathologies [15]. 

. 

Non-invasive and rapid evaluation of brain in the 

neonatal and infants with reproducible result is now 

feasible with real time high resolution cranial 

sonography through the anterior fontanelle. It has key 

role in the initial evaluation and monitoring of 

ventricular dilatation in the newborns [16,17]. 

Ventricular size, intracranial haemorrhage, 

abnormalities of ventricular system, subdural effusion 

and cystic lesion are recognized by usual sonographic 

criteria [16]. Mastoid fontanelle imaging is particularly 

useful in detecting haemorrhage involving the 

brainstem, cerebellum and subarachnoid cisterns. 

 

Cranial ultrasonography offers an excellent anatomic 

imaging of the brain when evaluating for congenital 

anomalies and plays an important role in the diagnosis 

of inflammatory processes [18]. 

Material and Method 

98 neonates (among which 77 were preterm and 21 

were full term) and 33 infants of age more than one 

month were included in the study who were delivered in 

the obstetric department of S.N. Medical College, Agra 

and those who were admitted in Department of 

Paediatrics of the S.N. Medical College, Agra. 

 

Informed consent was taken from the parents before the 

commencement of the study. After taking the ethical 

clearance from the ethical committee of the college, all 

the preterm neonates , term neonate and infants who 

presented with clinical features suggestive of CNS 

involvement (hypotonia, convulsions, letharginess, 

sudden pallor, refusal to take feeds, bulging fontanelle, 

decebrate rigidity) were enrolled in the study.  

 

All the preterm were screened with cranial ultrasound 

irrespective of the clinical status and term neonates and 

infants presenting with CNS symptoms were included 

in the study. Premature babies were examined as early 

as possible and scanning was repeated on the 7th and 

21st days of the first scan or on development 

/deterioration of symptoms. The examination was done 

on MEDISON – SA-8000 ULTRASOUND 

MACHINE. By 3-7.5 MHz sector probe. Anterior and 

posterior fontanelle were used as windows for 

ultrasound scanning. Recording was done on gray 

imaging film. Coronal and sagittal scans were obtained 

using multiple angulated views. 

 

The cranial ultrasound were evaluated as following- 

1. Size and shape of ventricles. 

2. Presence or absence of intraventricular echo 

3. Periventricular area 

4. Lateral ventricle to hemisphere ratio 

5. Falx cerebri and midline structures and shift thereof 

6. Status of the choroid plexus 

7. Echogenecity of cerebral parenchyma 

8. Sylvian fissure, cingulated and hippocampal gyri 

9. Any abnormal hyper or hypoechoic area 

10. Any mass lesion. 

Results  

In our study 131 cases were included out of them 77 were preterm, out of which 37 (48.06%) were symptomatic and 40 

(51.94%) were asymptomatic. 21 cases were full term neonates and 33 were infants with age more than 1 month. 

 

In premature neonates, hypotonia (67.5%) and sudden pallor (59.45%) were the predominant symptoms while the other 

symptoms were refusal of feed (40.5%), bulging fontanelle (35.1%), convulsions (51.3%), decerebrate rigidity (21.6%). 

In full term neonates, bulging fontanelle (76.1%) and hypotonia (61.9%) were predominant symptoms while in the infant 

fever (75.7%) and convulsions (42.4%) were main symptoms. 
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Table 1: Symptom wise distribution of the  cases 

S. No Symptom Premature 

Newborns 

(n=37) 

Term Newborns 

(n=21) 

Infants 

(n=33) 

1 Hypotonia 25(67.56%) 13(61.90%) 6(18.18%) 

2 Sudden Pallor 22(59.45%) 8(38.09%) 0 

3 Refusal to feed 15(40.54%) 0 11(33.33%) 

4 Bulging Fontanelle 13(35.13%) 16(76.19%) 0 

5 Convulsions 19(51.35%) 5(23.8%) 14(42.42%) 

6 Decerebrate Rigidity 8(21.62%) 0 0 

7 Tachycardia 19(51.35%) 0 0 

8 Tachypnoea 17(45.94%) 0 0 

9 Neurological Deficit 0 11(52.38%) 8(24.42%) 

10 Fever 0 0 25(75.75%) 

 

Table 2: Cranial USG abnormalities in premature babies 

S. No. Sonographic Abnormality No. of Symptomatic 

Premature babies 

No. of Asymptomatic 

Premature babies 

1 Germinal Matrix Haemorrhage &/or 

Hydrocephalus 

28(75.67%) 11(27.5%) 

2 Periventricula Leukomalacia 9(24.31%) 0 

3 Normal Sonogram 0 29(72.5%) 

 

Figure.1: Sonographic abnormalities distribution in full term neonates 
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Figure-2: Sonographic abnormalities distribution in infants. 

 

In symptomatic premature neonates, sonography showed Germinal Matrix haemorrhage in 67.56%, hydrocephalus in 

37.83% and peri-ventricular leukomalacia in 24.31%; while in asymptomatic premature newborn, sonography showed 

germinal matrix haemorrhage/hydrocephalus in 27.5% and normal scan in rest of them.  

 

In symptomatic full term neonates, hydrocephalus (76.19%) was the predominant finding on sonography while germinal 

matrix hemorrhage (19.04%), cystic encephalomalacia (14.28%), porencephaly (9.52%), hydrancephaly (4.76%) was 

noticed and 14.28% were normal on the scanning.  

 

Sonographic scan in symptomatic infants of more than 1 month of age showed – echogenic sulci in 39.39% cases, 

hydrocephalus in 33.33% caes, cerebritis in 15.15% cases, cerebral abscess in 6.06%, mass lesions in 3.03% cases and 

normal scan in 24.24% cases. 

Discussion  

Transfontanelle cranial sonography is an important 

investigation for evaluation of the neurological status of 

neonates and infants, whether symptomatic or 

asymptomatic. 

 

The commonest symptom among the premature 

newborns is hypotonia which is similar to study done 

by Mercury et al. They found abnormal tone in 25 cases 

out of 43 cases of abnormal neurological pattern during 

the study on cranial sonography [19]. 

 

The commonest finding in premature babies was 

germinal matrix haemorrhage followed by 

hydrocephalus and periventricular leukomalacia which 

is consistent with the results of the study done by Sims 

ME et al who found intracranial haemorrhage in 150 

cases out of 170 cases [20].  

 

The incidence of germinal matrix haemorrhage 

decreases with increasing gestational age which is  

 

 

similar to results in the study done by Perry et al [21]. 

Hydrocephalus was a common accompaniment of 

intraventricular haemorrhage in our study which is 

similar with the study done by Ment LR et al [22]. 

27.5% of premature newborns had germinal matrix 

haemorrhage without manifesting any sign there of ( 

this means that the use of clinical criteria to screen the 

babies would lead to under diagnosis).  

 

In full term neonates, hydrocephalus was the 

commonest sonographic finding followed by germinal 

matrix haemorrhage. The results are consistent with 

Edwards et al who found that ventricular enlargement is 

the common finding in 37.5% cases [23]. 

 

The two most common sonographic finding in 

symptomatic infants were echogenic sulci and 

hydrocephalus in our study. The detailed study could 

not be available because the incidence of infections is 

not known. 

0

5

10

15

20

25

30

35

40

45

No.of Cases

% of Cases



April, 2016/ Vol 3/ Issue 4                                                                                                             ISSN 2349-5499 

                                                                                                                                                          Research Article 

Pediatric Review: International Journal of Pediatric Research         Available online at: www.pediatricreview.in       244 | P a g e  

Conclusion 

Germinal matrix haemorrhage is the commonest finding 

on cranial sonography in premature newborns while 

hydrocephalus is the commonest in full term newborns. 

Hypotonia is the most common manifestation of 

germinal matrix haemorrhage. A large number of 

premature infants with intraventricular haemorrhage are 

asymptomatic. These facts infer that all premature 

newborns should be screened by cranial sonography. 

 

Because of being safe, non-ionising, and easily 

available, cranial ultrasound can be used as a primary 

imaging modality to detect intracerebral lesions in all 

premature neonates and symptomatic term newborns 

and infants with open anterior fontanels. 
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