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Original Article 
 
 

Significance of Cranial Ultrasound in 
Detection of Intraventricular 
Haemorrhage in Prematures 
 
Objective: To determine the frequency of intraventricular hemorrhage (IVH) in 
clinically suspected premature neonates and to determine the basic 
characteristics of intraventricular hemorrhage in premature on cranial ultrasound. 
Study Design: Descriptive study. 
Place and Duration: This observational study was conducted in the 
Department of Radiology of Sheikh Zaid Hospital over a period of six months 
from October 2006 to April 2007. 
Materials and Methods:-Forty premature babies of either sex with 
gestational age less than 37 complete weeks and birth weight between 0.75 – 
2.4kg were included in this study. Data was entered and analyzed using SPSS 
version 10.  Statistical analysis was done by using Pearson Chi-square test and 
a p value of < 0.5 was considered significant 
Results:-The frequency of IVH was found in 19/40 (47.5%). 
The frequency of was to be 57.89% at 28 weeks and less gestational age. 
Regarding various grades, 9/19 babies (47.3%), 5/19 babies (23.3%), 3/19 
babies (15.8%) and 2/19 babies (10.5%) were in grade I, grade-II. grade-III and 
grade-IV respectively.  
Conclusion:-GMH-IVH is a common type of cerebral injury in premature 
infants. Early identification of IVH is possible by clinical features augmented by 
cranial ultrasonography. Anticipation and early identification of IVH can help 
predict mortality and morbidity in surviving infants. 
Key Words Intraventricular hemorrhage Premature, Infants, Cranial 
Ultrasound. 
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Introduction 

 
Intraventricular hemorrhage (IVH) is the commonest 
type of intracranial hemorrhage in premature infants that 
occurs in periventricular subependymal germinal 
matrix.1 Germinal matrix is the neural vascular tissue 
that normally involutes by birth. Intraventricular 
hemorrhage (IVH) has become an increasing clinical 
problem as neonatologists have progressively improved 
the prospects for survival of very low birth weight 
babies.2 

It has been estimated that intraventricular 
hemorrhage is the second commonest cause of 
neonatal deaths after congenital anomalies and is the 
primary postpartum finding in 20% babies dying in 
neonatal period. The figure rises to 50% to 70% if one 
considers only premature babies.3 

The incidence of intraventricular hemorrhage is 
directly related to the maturity of infant and for infants 

weighing below 1500gm, it is about 50%. With reducing 
gestational age this incidence increases. With 
advancing gestational age intraventricular hemorrhage 
becomes progressively less common. 

The introduction of ultrasound has allowed frequent 
scanning of premature infants with intraventricular 
hemorrhage. Clinical presentation of intraventricular 
hemorrhage is often asymptomatic. Brustein et al 
reported that the frequency of silent hemorrhages is as 
high as 68% in very low birth weight infants.4 

Diagnosis of intraventricular hemorrhage is made on 
basis of clinical assessment and ultrasonographic 
evaluation. The development of high resolution real-time 
ultrasound scanner has provided a diagnostic modality 
with great potential to improve the ease of diagnosis and 
to increase the understanding of intraventricular 
hemorrhage. Real-time ultrasound examination is now 
the imaging modality of choice in most of the 
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neonatology departments for the diagnosis of 
intraventricular hemorrhage. 

The improved accuracy of diagnosis of 
intraventricular hemorrhage using ultrasound allows a 
potentially more reliable reassessment of clinical 
associations and sequelae of this condition. Other 
imaging modalities which can be used to diagnose 
intraventricular hemorrhage are CT scan and MRI but 
these are inappropriate for the routine clinical use as 
these are relatively expensive.5 CT exposes the 
neonates to ionizing radiation. CT and MRI require 
moving infant from nursery. So ultrasound is shown to 
be a sensitive, convenient and safe method for detecting 
intraventricular hemorrhage in premature neonates. 6 

The ultrasonic appearance of intraventricular 
hemorrhage is categorized according to position and 
extent.  The Volpe grading system constitutes a simple 
method for sonographic grading.7 
 The objectives of study was to determine the 
frequency of intraventricular   hemorrhage (Confirmed 
by ultrasound) in clinically suspected premature 
neonates in Shaikh Zayed Hospital and to determine the 
basic characteristics of intraventricular hemorrhage in 
prematures on cranial ultrasound 

 

Materials and Methods 
 

This study was conducted in the Department of 
Radiology of Sheikh Zaid Hospital in collaboration with 
the paediatric nursery of the hospital.  
 Forty premature babies of either sex with 
gestational age less than 37 complete weeks and birth 
weight between 0.75 – 2.4kg admitted in neonatology 
unit of  Shaikh Zayed Hospital October 2006 to April 
2007 over a period of 6 months were included in this 
study on the basis of clinical signs and symptoms of 
intraventicular haemorrhage. Non probability purposive 
sampling and sample size was determined using Epi 
Info software. 

   Premature infants which were included in the 
study fulfill following criteria birth weight between 0.75 
kg to 2.5 kg, gestational age of less than 37 complete 
weeks of gestation, and clinical suspicion of IVH. 
 Premature babies with congenital anomalies, 
premature still born babies were conducted 
 The anterior fontanelle was used as a primary 
acoustic window to brain. A water soluble gel was used 
as a coupling agent. Images were conventionally 
obtained in the coronal and sagittal planes. Gain setting 
was carefully adjusted to reduce any flare in the near 
field, which could obscure abnormalities 1-2 cm below 
the anterior fontanelle.  
IVH was graded as per Volpe’s classification. 
Grade I haemorrhage: confined to subependymal 
germinal matrix. 

Grade II haemorrhage:  IVH occupying 10 to 50 % of 
ventricles without dilatation. 
Grade III Haemorrhage:    IVH occupying more than 50 
% of ventricles causing dilatation.  
Grade IV haemorrhage      IVH with periventricular 
echodensity.   
    Data were entered and analyzed using SPSS 
version 10. Statistical analysis was done by using 
Pearson Chi-square test and a p value of < 0.5 was 
considered significant. 
 
Table I:   Frequency of IVH according to gestational 

age (n=40) 

 
Results 

 
A total of 40 premature babies of either sex with 

birth weight between 0.75kg – 2.4kg and age less than 
37 weeks of gestation with clinical suspicion of IVH were 
screened for IVH by cranial ultrasound. 

Nineteen were found to have IVH. The 
frequency of IVH in clinically suspected cases of 
intracranial haemorrhage was found to be 19/40 
(47.5%). 
 23(57.5%) premature infants with clinical 
suspicion of IVH were male and 17(42.5%) babies were 
female. Among 23 male premature babies with clinical 
suspicion of intraventricular hemorrhage, 11 were found 
to have IVH on cranial ultrasound(47.8%) and among 17 
female prematures with clinical suspicion of 
intraventricular hemorrhage, 8 were found to have IVH 
on ultrasonography (46.2%).  
 Out of 40 premature babies 21 babies were 
having weight of 1 kg or less and out of these 21 babies, 
12 babies were having IVH (52.64%) while 7/21 babies 
with birth weight of 1kg or less were not having IVH 
(36.84%). 19 babies were of birth weight more than 1kg 
to 2.4kg and among these babies, 7 were having 
IVH(36.84%) and 12 were not (63.96%).  Chi-square 
was 3.841 and p value was 0.00251 which was 
significant. 
Table I shows the relationship of gestational age with 
frequency of IVH. The frequency of IVH turned out to be 
57.89% in babies 28 weeks and less gestational age. 
On the other hand, 38.09% babies between the 
gestational ages of 29-37 weeks developed IVH. When 

Gestational 
Age 

Number of 
Patients 
with IVH 

n=19   

Number of 
Patients 

without IVH 
n=21 

Total 
No. of 
Pts. 
n=40      

28 Weeks 
and below  

11     
(57.89%) 

8         
(42.1%) 19 

29 to 37 
weeks  
  

8       
(38.09%) 

13       
(61.9%) 21 
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Chi-square was applied, p value was 0.003 which was 
significant 

 Regarding various grades of IVH, babies 
(47.3%), 5babies (23.3%), 39 babies (15.8%) and 2 
babies (10.5%) were in grade I, grade-II. grade-III and 
grade-IV respectively.  

 
Discussion 

 
Preterm infants are at increased risk for 

intraventricular haemorrhage (IVH). It is the commonest 
type of intracranial haemorrhage in 
newborns.Intrventicular haemorrhage often progresses  
in severity and causes severe neurological morbidity 
and as well as. Improvement in perinatal and neonatal 
care has increased the survival of high risk newborns 
which means there are now more infants who are 
candidates to develop IVH than 20 years ago. 8 IVH is 
one of the important cause of morbidity and mortality of 
premature babies (gestational age < 37 weeks of life .9 
Clinical signs and symptoms along with cranial 
ultrasound scanning can accurately diagnose IVH in 
most of the cases.  

Anticipation and early identifications of IVH 
using Cranial Ultrasonography can reduce the mortality 
and future disabilities in  surviving newborns as cranial 
ultrasound can accurately predict the presence of 
intraventricular haemorrhage. Although IVH can be 
diagnosed on basis of history, clinical examination, 
cranial ultrasonography, CT Scan and MRI, yet cranial 
ultrasonography is found to be most convenient, cost 
effective, readily available and reliable way of 
diagnosing IVH.10 

Infants were classified as having intraventricular 
haemorrage if they had increased echogenicity within 
the germinal layer in the region of caudothalamic notch 
or within the ventricular system, and were graded as per 
Volpe’s classification .11  

The neuropathology depends on gestational 
period and level of hypoxia. IVH with intraparenchymal 
haemorrhage is associated with higher mortality and 
high incidence of motor and cognitive depression. 
Detection of IVH can be done in several ways but 
currently ultrasonography is found to be cheapest and 
sensitive method of detecting it especially in premature 
who are so vulnerable that they can’t tolerate CT 
Scanning or MRI.  

Elia FM. et al10, concluded that ultrasound can 
accurately predict the presence of germinal matrix, 
intraventricular and parenchymal haemorrhage. 
However, its ability to predict the presence of diffused 
excessive high signal intensity and small petechial 
haemorrhage in the white matter is not as good as that 
of MRI, but improves on scans performed at ≥ 7 days 
after birth. In this study, ultrasound was found to had a 

95% confidence interval of 0.70 – 0.90 for presence of 
GMH or IVH. 

The literature on IVH from developed countries 
is abundant but very few such studies are done in 
Pakistan.  

Incidence of IVH is inversely related to birth 
weight i.e., lesser the birth weight more are chances of 
development of IVH. infants with birth weight 1KG or 
less showed higher incidence of IVH i.e., 52.64%. It is 
comparable to the study conducted by Perlman JM who 
found 54% incidence of IVH in babies with birth weight 
less then 1 KG.12 

Chi – square test of significance was applied 
and it showed a significant relationship between birth 
weight and incidence of IVH. Frequency of IVH is found 
to increase by decreasing birth weight, showing inverse 
relationship between these two values.  

Similar study conducted by Shankaran S. He 
determined the outcome of small for gestational age 
newborn in a population based study and concluded that 
SGA VLBW infants are at increased risk of death and 
IVH. 13 

The frequency of IVH depends on gestational 
age. Its increases progressively with decreasing age. 
The same conclusion was drawn in a study conducted 
by Lec Sk  in which  the frequency of IVH is inversely 
related to gestational age.9   

Only those premature with accurately known 
gestational age (< 37 weeks of life) and with clinical 
suspicion of IVH were included in our study. The 
frequency of IVH increased progressively by decreasing 
gestational age. It was found to be 57.89% in babies 
with gestational age 28 weeks or less. This effect of 
gestational age on frequency of IVH was found to be 
statistically significant. The same conclusion is drawn in 
a study conducted by Berger in 1997.14 Perlman in a 
study on newborns concluded that incidence of IVH 
increases with decreasing birth weight and his results 
had 60 – 70 % of premature with birth weight 500 – 750 
gms showed IVH.12  

Linder N, in his study found that risk of IVH is 
inversely related to gestational age and birth weight. 
Incidence of grade III and grade IV haemorrhage was 
found to be higher in premature with birth weight less 
then 1Kg15 while in my study most common form of IVH 
was found to be grade I haemorrhage i.e., germinal 
matrix haemorrhage. It had a frequency of 47.3% 
followed by grade II haemorrhage which was 26.3%. 
Grade III and IV haemorrhage are found to be less 
common. Similar observations are made by Perlman 
JM. and Hintz.12, 16 

The limitation of study was that follow up of 
cases could not be done so long term fate could not be 
ascertain. Kleigman RM found that IVH is a major 
predictor of short term outcome as indicated by death 
and disability.17 Post haemorrhagic ventricular dilatation 
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has also gained much attention now a days as it is 
usually related with severe degree (grade III and IV) of 
haemorrhage.  

Conclusion 
 

GMH-IVH is a common type of cerebral injury in 
premature infants. Early identification of IVH is possible 
by clinical features augmented by cranial 
ultrasonography. Anticipation and early identification of 
IVH can help predict mortality and morbidity in surviving 
infants. 
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