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Abstract: The research deals with cerebral hemodynamics in newborns with seizures. The study involved examination (including 

Doppler neurosonography of cerebral vessels and amplitude-integrated electroencephalography) of 56 infants undergoing neonatal 

intensive care. The study showed that 37.5% of neonates had convulsions (including 17.9% with atypical subclinical seizures). Disorders 

of cerebral hemodynamics in neonates with seizures were characterized by hyperperfusion in 52.4% and hypoperfusion in 33.3% of 

infants. 
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———————————————————— 

INTRODUCTION 

International and domestic perinatology has made a 

huge step forward at the present stage of medicine devel-

opment. These improvements provided possibilities to 

maintain pregnancy and successfully nursed newborns with 

low and extremely low birth weight as well as effectively 

treat children who had severe asphyxia at birth [1,2]. 

The opening of perinatal centers in Ukraine offers the 

opportunity to use the up-to-date equipment and render 

advanced neonatal monitoring and treatment technologies 

to provide the successful nursing of newborns at the gesta-

tional age of 22 weeks and more with a weight starting 

from 500 grams [1].  There has been a progress in the 

treatment of full-term and preterm infants with asphyxia 

at birth. A significant amount of these patients is admitted 

to the intensive care unit in a severe condition and needs a 

highly qualified and timely support during the early neona-

tal period. This group of newborns is often found to have 

disorders of the central nervous and cardiovascular sys-

tems. Neonatal seizures are a common manifestation of 

neurological dysfunction in infants [3].  
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Perinatal abnormalities in a significant number of 

patients are triggered by a hypoxic-ischemic injury of the 

central nervous system caused by asphyxia [1, 3]. Disorders 

of cerebral hemodynamics are considered to be the leading 

mechanism of newborns' brain injury from the early neona-

tal period [4]. Seizures are a severe indicator of a grave 

damage to the nervous system in newborns. Contemporary 

studies have provided evidence that seizures can often be 

subclinical and cannot be detected by physical examina-

tion of newborns [5]. 

Disorders of cerebral blood flow are an important 

mechanism for the pathogenesis of perinatal injury of the 

central nervous system. Displacement of individual param-

eters of dynamic and metabolic regulation outside the 

physiological values promotes a disruption in the cerebral 

autoregulatory mechanism. It triggers cerebral hypoperfu-

sion, vasogenic and then cytotoxic cerebral edema accom-

panied by an increase in intracranial pressure. As a result, 

these events condition the development of cerebral ische-

mia [4]. 

The amplitude-integrated electroencephalography 

in examination of newborns with convulsive syndrome is an 

important stage in the diagnosis of abnormal brain activity 

especially in preterm infants according to the frequency of 

atypical (subclinical) seizures [5,6]. 

The early diagnosis of cerebrovascular perinatal 

CNS injury is based on a comprehensive assessment of 
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cerebral blood flow according to Doppler neurosonography 

of cerebral blood vessels and edtermination of amplitude-

integrated EEG patterns can improve the early diagnosis, 

individual therapy and may also reduce the neurological 

morbidity and disability in children. 

2 PURPOSES, SUBJECTS AND METHODS:  

2.1 Purpose 

to improve diagnosis of cerebral hemodynamics disorders 

in neonates with seizures by means of Doppler 

neurosonography of cerebral blood vessels. 

 

2.2 Subjects  

The study involved the examination of 56 newborns 

(66.1% boys, 33.9% girls) with the assessment of obstetric 

records, clinical and instrumental examination (ECG, 

echocardiography, Doppler neurosonography of cerebral 

blood vessels and amplitude-integrated EEG). They were at 

the gestational age from 26 to 41 weeks (mean gestational 

age 32.1±4.8 weeks). The control group comprised 20 

healthy newborns (55% boys, 45% girls) at gestational age 

of 39-40 weeks and within the normal fetal and early 

neonatal period. 

2.3 Methods 

All the examined newborns underwent Doppler 

neurosonography of cerebral blood vessels followed by the 

assessment of resistance index on ultrasonic unit 

MyLab25Gold (Italy), amplitude-integrated EEG on 

encephalograph “Olympic CFMTM 6000" (USA/Canada). All 

the infants were examined by a neurologist. 
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3 RESULTS AND DISCUSSION 

The group of examined infants included 26 (46.4%) full-

term and 30 (53.6%) premature ones. Of them 25 (44.6%) 

children were delivered by cesarean section whereas 31 

(55.4%) infants were born by vaginal delivery. 

The main diagnoses of the newborns admitted to the 

neonatal intensive care unit of Kharkiv Regional Perinatal 

Center were as follows: 

• birth asphyxia (R21.0 and R21.1 in ICD-10); 

• respiratory distress syndrome (R22.0 in ICD-10). 

Convulsive syndrome (clinical or subclinical seizures) was 

detected in 21 (37.5%) examined newborns. Subclinical 

seizures were diagnosed in 10 (17.9%) children. Subclinical 

seizures were identified only by the convulsive patterns on 

the amplitude-integrated electroencephalogram without 

generalized convulsions (Fig.1). 

 

Fig.1. Subclinical seizures on the amplitude-integrated EEG 

 

Other leading neurological syndromes diagnosed in the 

examined children during the neonatal period include: 

• tonicity disorders syndrome – 64.3% (p <0.05); 

• CNS depression syndrome – 21.4% (p <0.05); 

• hypertension-hydrocephalic syndrome – 8.9% (p 

<0.05); 

• vegetative-visceral disorders syndrome – 8.9% (p 

<0.05). 

Echography showed the following abnormalities:  

• cerebral edema in 39.3% cases, 

• periventricular areas edema in 42.9% cases, 

• periventricular ischemia in the late neonatal peri-

od in 64.3% of children. 

Furthermore, 13 (23.2%) infants had intracranial hemor-

rhage including 1st degree intraventricular hemorrhage 
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(classification by Papile L.-A. et al, 1978) found in 8 

(14.3%) children whereas 6 (75%) of them were premature 

newborns. 

Changes of cerebral hemodynamics in neonates with 

seizures were characterized by signs of hyperperfusion in 

52.4%. According to neurosonography data, they had a low 

resistance index in the anterior cerebral artery, i.e. 

0.49±0.05 (p<0.05) and 0.52±0.08 (p<0.05) standard units 

in the middle cerebral artery. A disruption of the cerebral 

blood flow autoregulation mechanism was evident due to 

hypotension and postnatal homeostasis changes. In 33.3% 

the changes of cerebral hemodynamics were characterized 

by signs of hypoperfusion. According to neurosonography 

data this group of patients had a high resistance index in 

the anterior cerebral artery, i.e. 0.78±0.05 (p<0.05) and 

0.78±0.08 (p<0.05) standard units in the middle cerebral 

artery. We also examined other infants without seizures 

undergoing treatment in neonatal intensive care unit. 

Normal perfusion in the brain structures was found in 

51.4% cases [7]. 

 

 4  CONCLUSIONS 

1. Neurological disorders in newborns were manifest-

ed mostly as tonicity disorders syndrome, convulsive syn-

drome and CNS depression syndrome. 

2. The study showed that 37.5% of newborns had 

convulsions (including 17.9% of children with subclinical 

seizures). 

3. Disorders of cerebral hemodynamics in newborns 

with seizures were characterized by brain hyperperfusion 

symptoms in 52.4% and hypoperfusion in 33.3% of patients. 
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