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BCDEFGHIJGKLMNOH�PDIOQKOH�RKSTDELOUDU"�P#�VGNR

3������WXGEGNUDEOCRTGUO�YWERZDKK[�\DEDFEG]MKW^�_DPWIOKGPSNO�T�KWTWKGEWIJDKOX�SC�TKRUESZKMWQDEDYKOPO�KDUEGTPGUOQKOPO�
NEWTWTO]OTGPO��`abcd��CG]DJKW�TSI�U[JNWLUS�LUGKR�I][�WYUOPSCG\S^�LUEGUD_SH�]SNRTGKK[�YDEOKGUG]MKOX�YGUW]W_SH#
3����&�+�
��
"��#$���eWL]SIJDKK[�YEWTDIDKW�T�fDEOKGUG]MKWPR�\DKUES�BCDEFGHIJGKLMNW^�gDLYRF]SNO#�bDHEWLWKW_EGhSi�YEWTDIDKW�
)**�IWKWZDKOP�KWTWKGEWIJDKOP�YEWU[_WP�YDEZOX�,-�_WIOK�JOUU["�./,�KDIWKWZDKOP�KWTWKGEWIJDKOP�CG]DJKW�TSI�^XKMW_W�LUGKR0�
1*�KDPWT][U���KG�.�H"�//���KG�2�H"�,3���KG�1�H�UG�,*�KDPWT][U���KG�3�H�IDKM#�jG�IWYWPW_Wi�\MW_W�PDUWIR�TOPSE[KW�PGNLOPG]MKR�LOLUW]SQKR�
ZTOINSLUM��6�	5�"�PSKSPG]MKR�ISGLUW]SQKR�ZTOINSLUM��6�����UG�SKIDNL�EDCOLUDKUKWLUS��&��#�kUGUOLUOQKOH�GKG]SC�WUEOPGKOX�EDCR]MUGUST�YEWTWIOTL[�
T�85���0�EWCEGXWTRTG]OL[�LDEDIKS�CKGQDKK[�UG�LUGKIGEUKS�YWPO]NO#
4�,)+0������gWCZOEDKK[�Z]RKWQNST�FR]W�CGEDlLUEWTGKW�R�9�KDPWT][U#�m�KDIWKWZDKOX�ISUDH��_DLUG\SHKOH�TSN�:29�UOJKST��C�`abcd�UG�FDC�
KD^�6�	5�R�YDEDIKSH�PWCNWTSH�GEUDES^�LUGKWTO]G�*",3=*"**1�UG�*"2*=*"**9�P>L"�6������*"**3=*"**.�UG�*"**/=*"**.�P>L"�G�LDEDIK[�ZTOINSLUM�
NEWTWUWNR���*".)=*"**1�UG�*",*=*"**-�P>L"�TSIYWTSIKW"�nW�IDPWKLUERl�LUGUOLUOQKW�CKGQRnS�TSIPSKKWLUS�PSJ�_ERYGPO#�oDPWIOKGPSNG�FR]G�IDnW�
YWTS]MKSZWi�T�ISUDH�SC�`abcd#�6����R�YDEDIKSH�PWCNWTSH�GEUDES^�LRUUlTW�TSIESCK[]GL[�T�KDIWKWZDKOX�UG�IWKWZDKOX�ISUDH�FDC�`abcd�
�*"*/=*"*.�UG�*".*=*"*,�P>L�"�C�KOJQOPO�CKGQDKK[PO�T�KDIWKWZDKOX�ISUDH#�fWISFKR�CGNWKWPSEKSLUM�FR]W�TO[T]DKW�YSI�QGL�YWESTK[KK[�
KDIWKWZDKOX�UG�IWKWZDKOX�ISUDH�SC�̀ abcd��*"*3=*"**.�UG�*"*)=*"**,�P>L�#�kDEDIK[�ZTOINSLUM�NEWTWUWNR�T�YDEDIKSH�PWCNWTSH�GEUDES^�LRUUlTW�
TSIESCK[]GL[�PSJ�KDIWKWZDKOPO�ISUMPO�C�`abcd��*".)=*"**1�P>L��UG�FDC�`abcd��*",*=*"**-�P>L�#�fWESTK[KS�LUGUOLUOQKW�CKGQRnS�TSIPSKKWLUS�
LYWLUDES_G]OL[�PSJ�IWKWZDKOPO�ISUMPO�C�̀ abcd��*"./=*"**1�P>L��UG�FDC�̀ abcd��*",*=*"**-�P>L�#
5� %#'#���m�KWTWKGEWIJDKOX�SC�`abcd�\DEDFEG]MKG�_DPWIOKGPSNG�LYWTS]MKilUML[�YEWYWE\SHKW�U[JNWLUS�NEWTWTO]OTR#�aOP�LO]MKSZOH�
NEWTWTO]OT"�UOP�FS]MZG�_DPWIOKGPSQKG�CGUEOPNG#�cWPR�PGLZUGFKD�KDHEWLWKW_EGhSQKD�WFLUDJDKK[�KWTWKGEWIJDKOX�R�YDEOKGUG]MKOX�
\DKUEGX�l�KGICTOQGHKW�TGJ]OTOP#
eWL]SIJDKK[�TSIYWTSIG]W�YEOK\OYGP�oD]MLSKLMNW^�IDN]GEG\S^�UG�FR]W�LXTG]DKW�NWPSUDUWP�C�DUONO�RLUGKWTO#�pKhWEPWTGKR�C_WIR�YG\SlKUST�
FR]W�WUEOPGKW�YDEDI�RQGLUi#
BTUWE�CG[T][l�YEW�TSILRUKSLUM�NWKh]SNUR�SKUDEDLST#
6+7.#'&
 +#'��
KDUEGTPGUOQKS�NEWTWTO]OTO"�TKRUESZKMWQDEDYKS"�_DPWIOKGPSNG"�LRIOKO�_W]WTKW_W�PWCNR"�KWTWKGEWIJDKOH#
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In recent years, the capabilities provided by 
radiation diagnostics have facilitated the di	
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morrhages (NTICH), leading scientists to begin 
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traumatic intraventricular hemorrhage Grade III; 
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haemorrhage) were determined. Modern variants 
of radiation diagnostics allow for the precise deter	
mination of NTICH size, location, and areas of 
��'�$��R�S�U��2�'
�-��'����
%�����O��(�.����(�����
�����1�������������(�)�'
��)�$���)�.��O�����V���	
��.�(-���������������)��(������&���R�S"S5U����&�
	
sonography has particularly enabled the detection 
of hemodynamic disturbances in prematurely born 
��%�����R�S�S
U���������
�������������
��������
����	
form dopplerography on all newborns with a gesta	
��
��(��$��
%�(�����)������W�����R��U�

The aim�
%��)����&�-��
��)��������X��)�'
�-��	
mic disturbances in cerebral vessels in the context of 
�
�	���&'����������������(�)�'
��)�$��S�������	
pending on their severity, for optimizing treatment 
tactics of prenatal pathologies.

���
�
���������
�����������
������
/)��4X��O�Y���0��&O(������Z�������(�!������W���

chosen as the observation site for the study. Our ob	
���.���
��$�
&�����(&����55��(�.�	O
�����%����S�
W)��)�%&((-����&�����)������������(���$��1������
%��)��
expected epidemiological characteristics. The diag	
�
����
%��/�!2�W����
�%��'������������WO
����
based on monitoring, neurological clinical examina	
tion, and instrumental assessment (neurosonogra	
�)-�����%�����W������.��������
��W
�$�
&��\�
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���'��$������
��(��$��'
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W������ ]� $�
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subgroups were distinguished in each group: 
���� ��WO
���� W��)� ��&O$�
&�� �/�2j�� ����
"���W��)
&���/�2���&O$�
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Neurosonography was performed on all interm 
�)�(������"����
���)��1������-S�����
���)��1��������S�
�)�����55�S�1%�)���
�S�������.���)��������-�S�������	
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The maximum systolic velocity (Vmax), minimum 
diastolic velocity (Vmin), and resistance index (RI) 
were determined by this method. Resistance index 
�0��\�{��L'�V�]�L'������L'�V�

A number of indices were obtained using this 
method, among which the maximal systolic velocity 
(Vmax), minimal diastolic velocity (Vmin), and RI 

����
%�������&(����'�
��������4�)�$)�0���}��
�����	
dicates increased vascular resistance. A low RI 
�~�������������������
��
%��������������������������
)-����'����4��
�'�(�0�������]��
��������������
�	
'�(����%&��
������)��(�)-�.���&(����
����/)������	
dices were determined in the anterior cerebral artery 
(ACA), internal carotid artery (ICA), and basilar 
artery (BA).

The statistical processing of our obtained results 
W������%
�'�������)���V��(���
$��'�RMU���������)��
'��
���-�
%��)����������W��&����W�����&�(�����.��%��	
tures, their description was provided using criteria 
intended for these features (the number of NTICH 
���������������)�(����7��)���&'O���
%���������(�����
���������(�%���&���7��)��������������
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Based on the following characteristics: one or two 

distinct subependymal hemorrhages at the level of 
�)��$��'���(�'����V��}���''�S��)�����$�
����
%�
NTICH Grade I was determined. This diagnosis was 
�����������������%����S�W)
���O
�-�W��$)���W������	
������.�(-�~�����$S�����]�����$S�����]�����$S�
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tricular size, when thrombus visualization was re	
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Hemorrhage in other regions (cerebral parenchy	
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NTICH). Hypoxic foci in the cerebral parenchyma 
W���������������������)�(����� Neurosonography 
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dition. The ventricular dilatation was detected in 
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Characteristics of cerebral hemodynamics in neo	
nates with and without NTICH are presented in 
/�O(����

The maximal systolic velocity in the anterior ce	
��O��(������-�W�������������((-���$��1����(-����������
O��W�����)��$�
&��S��
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���- � W�� � � ���
������� ����
����5���������~������S������)��'����.�(
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without NTICH. Hemodynamics are relatively 
slower in children with NTICH.

Maximal systolic velocity in the anterior cerebral 
artery (Umax���������������'����5����
�1��������	
���.�(����5]���
'�������%&((	���'�)��(�)-��W��)
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sponding indices in preterm infants (gestation age 
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son of these indicators showed that the maximal sys	
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tively lower in preterm infants. While comparing the 

maximal velocity in the anterior cerebral artery of 
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NTICH, we obtain the same result. It approves that 
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preterm infants, irrespective of the presence or ab	
sence of NTICH.
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respectively), with the level of the index being lower 
in preterm infants. A similar result is observed in the 
comparison of preterm and term infants with 
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The RI of the anterior cerebral artery was 
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healthy children). In the comparison with the other 
three groups (premature newborns with and without 
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of the anterior cerebral artery (respectively 
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with NTICH, relatively low levels of maximal sys	
tolic velocity, minimal diastolic velocity, and vascu	
(������������������)��������
������O��(������-������)�	
racteristic.

The maximal systolic velocity of blood in the in	
ternal carotid artery was lower than the correspond	
ing indicator in the anterior cerebral artery. The in	
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was recorded in the premature group with NTICH, 
W)�(���)����(���.�(-�)�$)	(�.�(��������
��W������
��	
�������)�����'	O
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maximal systolic velocity of blood in the internal 
carotid artery of children with and without NTICH 
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dren. This data proves the decrease in the maximal 
systolic velocity of blood in the arteries against the 
background of NTICH.

The minimal diastolic velocity of blood in the in	
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tery. Indicators were lower in newborns with 
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tively high in newborns without NTICH 
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proved that the minimal, maximal, and moderate 
diastolic velocity of blood in the internal carotid 
artery is lower in newborns with NTICH.

All four groups in which we compared the RI of 
�)���������(����
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each other. The level of the indicator was 
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tance was also observed in these vessels against the 
background of NTICH.

A similar result due to hemodynamic velocity is 
also observed in the internal carotid artery and the 
O���(��������-������)����.����(�����W�((S�O
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ximal systolic and minimal diastolic velocities were 
��(���.�(-�(
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rence between the compared groups is more clearly 
visible based on the RI in all vessels. The RI in pre	
mature children with and without NTICH was 
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Thus, in premature newborns with NTICH, cere	
bral hemodynamics are relatively weak. The hemo	
�-��'����������
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NTICH.
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Comparing the cerebral hemodynamic indicators 
���%&((	���'���WO
����W��)�����W��)
&���/�!2S�
a statistically significant difference is revealed. 
Against the background of NTICH, both the sys	
tolic and diastolic velocities, as well as the RI, are at 
a lower level in the cerebral vessels.

Thus, the hemodynamics of cerebral vessels 
change depending on both NTICH and on whether 
the child was term or preterm at birth.

The characteristics of hemodynamics in the cere	
bral vessels depending on clinical forms of NTICH 
����$�.������/�O(����

As can be seen, the maximal systolic velocity in the 
anterior cerebral artery varied in the range of 
������������]������������'��S���������$�
���)����.�	
rity of NTICH. In the severe form of hemorrhage 
(Grade IV), the level of the indicator is statistically 
significantly lower, while in mild hemorrhages 
(Grade I), the indicator is considerably higher 
��~�������4���
�
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�$�
the degrees of severity of the hemorrhage: the indica	
tor decreases as the hemorrhage becomes more severe.

The minimal diastolic velocity of blood in the an	
����
������O��(������-�W�������������'��������%�����
with Grade IV NTICH, in infants with Grade III 
�/�!2�W�����$��1����(-�)�$)�������"�������'���S�
and the proportional increasing trend continues as 
the severity of the pathology decreases: in Grade II 
�/�!2S����5�������'��S������������'������6�������
NTICH.
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bral artery also changed depending on the severity 
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city and the severity of the hemorrhage is inversely 
proportional.

The vascular RI in the anterior cerebral artery was 
��
������5� ��� 6����� �� �/�!2S� ���"�����
� ���
6���������/�!2S����������5����6����������/�!2S�
�������"�����"����6������L��/�!2��/)������������
����)���������
����������������((-���$��1�������~�������
The severity of the hemorrhage is inversely propor	
tional to the vascular resistance.

The maximal systolic blood velocity in the inter	
��(����
���������-����6������]�L��/�!2��)��$���
within a large interval; the lower velocity is observed 
���$������L�����"�������'���S������)��)�$)���.�(
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O���.������6����������M"�������'���������)���
vessel as well, the maximal systolic velocity changed 
inversely with the severity of the intracranial hemor	
�)�$�7��)��O(
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the pathology becomes more severe.

The minimal diastolic velocity in the internal ca	
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verity of the disease was inversely proportional to 
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NTICH. In this vessel as well, the RI changed in	
versely with the severity of the hemorrhage: 
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The minimal diastolic velocity of blood in the 
O���(��� �����-� W��� ����������� '��� ��� 6����� ��
�/�!2S� ����������� '��� ��� 6����� ��� �/�!2S�
����������� '��� ��� 6����� ���� �/�!2S� ����
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The blood velocity in the basilar artery was re	
������.�(-� ���
�����"� '��S� ���������
� '��S�
���M�����
�'������������������'������6������]�L�
NTICH. The RI of vessels in the basilar artery in this 
group of patients was inversely proportional to the 
��.����-�
%��)���������\����6������]�L��/�!2�]�
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�������S����"�����������������5����������������

/)&�S�O(

���
W�.�(
���-�����.���&(��������������
in the cerebral arteries can be used as predictors of 
the severity degree of NTICH.

The general conclusion observed in the literature 
regarding the hemodynamics of children with cen	
tral nervous system damage is that, in most cases, 
blood circulation in the cerebral vessels is weakened 
R�S"S5U��/)���%��������
�1�'������
&����&�-\������������
in both the maximal and minimal diastolic velocities 
in the anterior cerebral, internal carotid, and basilar 
arteries was proven in newborns with the diagnosis 
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to the control group (newborns without intracra	
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��S�W��
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���
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���-�����)������	
bral vessels changes inversely proportionally to the 
severity of the NTICH. Based on the obtained re	
sults, it can be noted that neurosonography allows 
to plan the prognosis of NTICH.
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In infants born with diagnosed NTICH, the he	

modynamics of the cerebral vessels slow down de	
pending on the severity of the hemorrhage: hemody	
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namics are inversely proportional to severity degree: 
the impairment of hemodynamics increases as the 
degree of severity increases. That is why the mass 

neurosonographic examination of newborns in a pre	
natal center is important.
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