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Abstract  
Premature birth, low oxygen levels, birth trauma, and other causes of brain damage in newborns 

continue to be major causes of death and disability despite advances in neonatal intensive care. 

Preterm infants at risk for brain damage and subsequent neurodevelopmenal problems are often 

identified via cranial USG. These defects most often result from severe intraventricular hemorrhage 

(IVH) or cystic periventricular leukomalacia (PVL). The most prevalent kind of brain damage, 

cerebroventricular haemorrhage, begins in a region called the germinal matrix, which is found in the 

groove between both the head of the caudate nucleus as well as the thalamus. It has a lot of blood 

vessels but not much more to hold it together. During fetal brain development, it serves as a source of 

neuroblasts that go to the periphery. Around 24–32 weeks of gestation, the germinal matrix is at its 

greatest, and subsequently it involutes, making it considerably smaller in full-term newborns than 

preterm infants. Forty percent of premature infants weighing less than 1500 grams have 

intraventricular hemorrhage, 90% of which occur in the first three postnatal days as well as the 

remaining 10% by the tenth day. Clinically, grades 3–6 intraventricular hemorrhage are often 

undetectable without a screening USG. 
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1. Introduction 
Hyperchogenicity immediately posterior or superior to 

the ventricular trigone in parasagittal view is 

consistently seen on cranial USG in newborns. 

Premature infants' cranial sonograms nearly invariably 

show the presence of the peritrigonal echogenic blush, 

which appears as a cluster of tiny, linear densities on 

parasagittal images, almost like brush strokes. After 

hemorrhage into to the germinal matrix or ventricle, 

periventricular leukomalacia is the most common kind 

of brain damage seen in newborns. In recent years, PVL 

has emerged as the leading cause of brain damage in 

premature newborns. Motor dysfunction, delayed 

cognitive development, visual impairment, and epilepsy 

are just some of the neurological sequelae that may 

occur as a result of PVL, which affects anywhere from 

3 percent to 10 percent of preterm newborns. Increased 

echogenicity in the white matter, which progresses to 

cyst development on sonography, is diagnostic of PVL. 

Moreover, the development of non obstructive 

ventriculomegaly not linked with IVH demonstrates that 

clinically substantial white matter damage may occur in 

the absence of frank cyst formation as well as the 

absence of white matter alterations on USG. 

It has long been known that preterm newborns are at 

risk for spontaneous hemorrhage in and around the 

cerebral ventricle, but recently this phenomenon has 

also been documented in high-risk term infants. Infants 

born before 35 weeks of gestation or weighing less than 

500g have a 40-45% increased risk of this condition. 

Hypoperfusion may lead to infarction of the border 

zones between distinct vascular regions within the 

periventricular white matter, which occurs because of 

the rupture of fragile capillaries in the germinal matrix. 

Intricate human brain development begins out during 

the third week of pregnancy. Neural progenitor cells are 

at the origin of development, which begins early in 

infancy and continues throughout an individual's 

lifespan. Disrupting either molecular processes or 

environmental input is known to have profound 

consequences on neural outcomes throughout normal 

brain development.  

The neocortex as well as the subcortical nuclei, which 

transmit information between the neocortex, are the two 

most significant regions of the brain in charge of 

information processing. The neocortex is a layer of cells 

between 2 and 5 mm thick that makes up the brain's 

outermost layer. Subcortical nuclei are referred to as 

such because of their location deep inside the brain, 

below the cortex. Relay centers conveying multiple 

inputs and outputs, the subcortical nuclei are collections 

of neurons that aid in communication between both the 

neocortex and the body. The neocortex and subcortical 

nuclei are both referred regarded as "gray matter" owing 

to their appearance and the fact that they contain cell 

bodies of neurons. 

Blood Supply and Lymphatics: Just 2% of your body 

weight is made up of your brain. Around 15% of the 

heart's blood flow goes there. 

Anterior Circulation: Branches of a paired internal 

carotid artery provide the major blood supply to the 

front of the brain. It's responsible for 80% of the brain's 

blood flow. 

Internal Carotid Arteries (ICA): The carotid canal, in 

the petrous section of the temporal bone above the 

jugular fossa, is where the internal carotid artery enters 

the skull from the neck. The internal carotid artery 

continues to develop into the middle cerebral artery 

when it splits off from the anterior cerebral artery. The 

circle of Willis receives its anterior feed from the 

internal carotid artery. 

Anterior Cerebral Arteries (ACA): “Branches of the 

internal carotid artery (ICA) nourish the frontal or 

superior medial parietal lobes, including Broca's area, 

prefrontal cortex, and a portion of the motor cortex that 

governs movement of a contralateral lower limb. With 

the anterior communicating artery, both ACAs are able 

to communicate with one another.” Contralateral motor 

and sensory abnormalities in the lower limbs would 

occur if an ACA infarct occurred, despite the fact that 

such infarcts are uncommon because of the collateral 

circulation supplied by the anterior communicating 

arteries. 

Middle Cerebral Arteries (MCA): “The middle 

cerebral artery is the most common site of ischemic 

stroke in the brain, accounting for up to 80% of all 

strokes. This nerve is borne by the internal carotid 

artery (ICA) and develops into a lateral branch that runs 

down the sphenoid ridge and into the Sylvian fissure. It 

is the primary artery supplying the lateral hemispheres, 

with the exception of the anterior cingulate area (ACA) 

as well as the inferior areas of the temporal and 

occipital lobes (PCA). The basal ganglia and internal 

capsule get blood and nutrients from the MCA through 

its lenticulostriate branches.” Damage to the left central 

cerebral artery may compromise a person's ability to 

speak and understand language in addition to their 

ability to move their arms, hands, and head. Damage to 

the right MCA would avoid Wernicke's and Broca's 

area since the sufferers' dominant hemisphere is the left. 
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It is critical to distinguish between ACA and MCA 

strokes in terms of their respective effects on 

contralateral sensory deficits in the lower limbs. 

Posterior Circulation: The occipital lobes, cerebellum, 

or brainstem get blood flow from the posterior cerebral 

circulation, which originates in the vertebral arteries. It's 

responsible for 20percentage points of the blood supply 

to the brain. 

Basilar Artery: The basilar artery is formed when the 

vertebral arteries meet in the skull at the foramen 

magnum and travel in a superior direction. “The 

posterior supply to the circle of Willis is provided by 

the combination of the vertebral arteries and the basilar 

arteries, sometimes known as the vertebrobasilar 

system. In the pontine cistern, the basilar artery follows 

the central groove of the pons toward the brain. It 

follows the path of CNVI all the way up to the pontine 

boundary, where it meets CNIII. There are many 

branches that split out from the basilar artery: the 

anterior inferior cerebellar artery, the labyrinth arteries, 

the pontine arteries, the superior cerebellar artery, and 

the posterior cerebral arteries.” Up to 4% of any and all 

ischemic strokes are caused by blockage of the basilar 

artery. 

Posterior Cerebral Arteries (PCA): The occipital lobe 

is supplied by “the posterior cerebral arteries, the last 

limb of the basilar artery. It is joined with the MCA in 

the circle of Willis via the posterior communicating 

artery. Beginning from the basilar artery, the posterior 

cerebral arteries circumnavigate the brain, entering the 

quadrigeminal cistern and exiting the calcarine sulcus 

with the calcarine artery. The posterior communicating 

artery, thalamoperforating branches, and posterior 

choroidal arteries are all offshoots of the posterior 

cerebral arteries.” Contralateral hemianopia with 

macular sparing is the most noticeable symptom of a 

PCA stroke. 

Watershed Regions: “The most distant branches of 

two major arteries meet in watershed areas, supplying 

blood to the area. The regions between the anterior and 

middle cerebral arteries and the posterior and middle 

cerebral artery junctions are the brain's watershed 

zones.” Due to its massive size, the middle cerebral 

artery may be subdivided into a third watershed zone in 

addition to its superficial and deep vascular domains. 

Ischemic events, such as those that might manifest in 

individuals with severe hypotension and classically in a 

patient who has had a myocardial infarction, strike 

watershed regions first since they are the most distant 

branches to get arterial supply. 

The ideal time for a healthy pregnancy and delivery is 

between 37 and 42 weeks, a range known as "term." 

According to the International Statistical Classification 

of Diseases, a term delivery occurs between weeks 259 

and 293, or between 37 and 42 of gestation. A sub-

categorization of term birth was recommended in 2012 

by an international stakeholder working group in order 

to better properly reflect births and their outcomes due 

to the variation in newborn outcomes throughout this 

broad gestational age range. These sub-categories are:  

a) Births that occur between weeks 37/7 and 38/6 are 

considered early term. 

b) Completely mature (between 39 and 40 weeks of 

pregnancy); 

c) Late term (from week 41 0/7 of pregnancy until week 

41 6/7 of pregnancy); 

d) Beyond the 42nd week of pregnancy and a half. 

This proposal for classifying GA has been accepted and 

is encouraged by the “American College of 

Obstetricians and Gynecologists (ACOG) as well as the 

Society for Maternal-Fetal Medicine (SMFM).” 

 

2. Preterm Birth Categorization 
Depending on the country, preterm delivery may occur 

at any gestational age before 37 weeks are reached. 

Better comparability of preterm birth data in connection 

to immunization is advised by using the WHO 

subgroups of "very preterm," "very preterm," and 

"moderate or late preterm." 

The evaluation of preterm birth in the very preterm 

category of newborns is complicated by the fact that the 

WHO definition does not distinguish between a 

spontaneous abortion and a viable birth. Differences in 

the fetal viability threshold over time and across 

contexts complicate international and domestic 

comparisons. Setting a minimum is difficult since it is 

subjective and open to interpretation.  

Only preterm deliveries in which the baby survives are 

counted. Pregnancy outcomes vary from country to 

country because of differences in national or regional 

requirements for registering a foetal death, which may 

be anywhere from 16 weeks to 28 weeks. 

 

3. Review of Literature: Works of 

Other Scholars 
The neurosonogram is a simple, low-cost, and non-

invasive method that allows for early intervention in the 

therapy process. It's easily repeatable, so you can see 

how brain lesions change over time or as the brain 
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develops. It may also be used to determine when brain 

injury first occurred. 

For babies with PT, neurosonography had a sensitivity 

of 76% to 100% for identifying Grade 1 lesions of >5 

mm and a specificity of 99% for recognizing Grade 3 

and Grade 4 hemorrhages, according to a meta-analysis 

of four trials. The detection accuracy for Grade 2 

hemorrhages was much lower. In three trials, 

researchers looked at how well US diagnoses of cystic 

PVL matched up with neuropathologic data. 

“Ischemic lesions, such as periventricular and thalamic 

densities, were found to be the most prevalent finding 

(8%), followed by cerebral hemorrhagic lesions (6%) on 

NSG”, in a research by Dubowitz et al. Around a third 

of the infants in this investigation got aberrant results 

from their NSG. The results showed that 13% of them 

had cerebral edema, 5% had hyperechogenic thalami, 

and 8% had intracranial bleeding. 

CUS is a great method for first newborn brain 

screening. When a newborn is too fragile to be 

transported, ultrasound may be used to diagnose brain 

abnormalities at the bedside. Hence, we're doing this 

research to see how well Neurosonogram can help 

doctors diagnose different types of damage in premature 

infants. 

 

4. Summary and Conclusions 
The neurosonogram is a simple, low-cost, and non-

invasive method that allows for early intervention in the 

therapy process. It's easily repeatable, so you can see 

how brain lesions change over time or as the brain 

develops. 

The male: female ratio observed in the present study 

was 1:0.85. The mean gestational age among the study 

subjects was observed to be 30.32 ± 1.13 weeks. The 

mean birth weight observed among subjects was 1202.2 

± 169.19 gm. 

USG examination of the study subjects showed that 

41% subjects presented with germinal matrix 

hemorrhage, among them overall 15% had grade I 

GMH, 14% had grade II GMH, 8% had grade III GMH 

and 4% had grade IV GMH. Also 9% had 

intraventricular haemorrhage, while 10% subjects 

showed Periventricular leucomalacia among 2% 

subjects, cysts were observed among 3%, Corpus 

Callosum Agenesis among 2% and Dandy-Walker 

syndrome was seen among 1% study subjects. 

Seizures were noted among 41% subjects, Lethargy 

among 38% subjects, absent suckling among 31%, 

Flaccidity among 10%, Irritable / excessive cry among 

29%, sudden onset pallor among 12%, Hypotonia 

among 32% subjects, and Bulging anterior fontanelle 

was seen among 5% study subjects. 
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