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Abstract: Post-covid syndrome is a long-lasting (for 3 or more months) pathological manifestations
after an acute period of the disease. The main signs include severe weakness, heaviness in the chest,
feeling of incomplete inspiration, headaches, joint and muscle pain, sleep disturbance, depression,
cognitive decline, thermoregulation disorder, etc. The mechanism of the post-covid syndrome may
be associated with the emerging chronic inflammation of the vessels, which negatively affects the
work of the nervous system in the first place, and also disrupts the functioning of internal organs.
SARS-CoV-2 destroys the inner surface of blood vessels, which increases the risk of developing
microthrombi in the microvasculature. COVID-19 can also have a direct destructive effect on the
cells of the body, as well as cause an excessive immune response and provoke autoimmune diseases.
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The aim of the study was to study the features of cerebral hemodynamics and microcirculation in
patients with post-COVID syndrome.

Materials and research methods. The study included 100 young and middle-aged people from 30
to 55 years old, with a verified diagnosis of the consequences of the COVID-19 coronavirus
infection, confirmed by laboratory methods of research and after negative results (PCR, ELISA) for
SARS-CoV-2, after 15 - 35 weeks from the onset of the disease, which made up the main group. The
patients of the main group were divided into subgroup | - 70 people who had a mild COVID-19
disease and subgroup Il - 30 patients who had a moderate and severe disease complicated by
pneumonia. The control group consisted of 20 healthy subjects of the appropriate sex and age
composition who had not had a coronavirus infection or other viral infection over the past 6 months
and had no acute and decompensated chronic pathology at the time of observation.

Results of the study and their discussion.

The study of cerebral blood flow in patients with post-covid syndrome at rest revealed statistically
significant differences in Vmax (maximum systolic velocity) blood flow in the main extracranial
vessels of the carotid artery system and intracranial vessels of the carotid and vertebrobasilar
systems.

In the background study of cerebral hemodynamic in patients of subgroups 1 and 2, multidirectional
changes in the linear blood flow velocity (BFR) at the extracranial level were observed.

The rate of blood flow at rest in the common carotid artery (CCA) was significantly lower in patients
of the first subgroup and was combined with venous dysgenic compared to the control group (p <
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0.001). Thus, the blood flow in the right CCA in patients of subgroup 1 was 86.95 + 1.95 cm/s and
91.1 £ 3.16 in the control group (p < 0.001); on the left CCA, the blood flow velocity in subgroup 1
was 86.8+1.96 cm/s and 92.53+3.35 cm/s in the control group (p < 0.001);

In patients of the second subgroup, there was an increase in speed indicators according to OSA - 95.4
+ 1.54 cm/s, significantly relative to the indicator of the control group (p < 0.001); on the left CCA,
the blood flow velocity in the second subgroup was 95.1+1.81 cm/s (p < 0.01), with the control

group.

Indicators of the linear velocity of blood flow in the internal carotid artery (ICA) had similar trends
with LBF in the CCA. The blood flow velocity was significantly lower in patients of the 1st
subgroup compared to the control group (p < 0.001). Thus, the blood flow in the right ICA in
patients of subgroup 1 was 52.58 + 2.07 cm/s and 62.6 £ 4.57 in the control group (p < 0.001); in the
left ICA, the blood flow velocity in subgroup 1 was 52.75+2.2 cm/s, and 63.6+4.1 cm/s in the control
group (p < 0.001); In patients of the second subgroup, there was an increase in speed indicators for
ICA - 65.2 £ 1.73 cm/s (p < 0.01) relative to the control group; on the left LSA, the blood flow
velocity in subgroup 2 was 65.77+1.28 cm/s, without significant differences with the control group.

When assessing the blood flow velocity in the vertebral artery (VA), it was also significantly lower
in patients from subgroup 1, relative to the control group. Thus, the blood flow in the right VA in
patients of subgroup 1 was 12.72 + 0.84 cm/s (p < 0.001) with the control group 13.93 £ 1.53; on the
left VA, the blood flow velocity in subgroup 1 was 12.74+0.84 cm/s and 14.40+1.28 in the control
group (p < 0.001).

In patients with post-covid syndrome who had pneumonia in the acute period of the second
subgroup, there was an increase in speed indicators on the right VA - 13.17 + 1.06 cm/s without
significant differences with the control group; on the left VA, the blood flow velocity in subgroup 2
was 13.39 + 1.18 cm/s without significant differences from the control group.

The resistance indices (RI) were significantly reduced in the subgroup of patients of the first
subgroup in OSA and PA and amounted to 0.69+0.01 and 0.63+0.01, respectively (p < 0.01). In
patients from the second subgroup, an increase in Rl in PA to 0.67 £ 0.01 was observed in the 2A
subgroup, which is significantly higher than the control group (p < 0.01).

During the study, a violation of the anatomy of the vessels was noted in patients of the 2nd subgroup,
with the early formation of a violation of the course of the vessels (C, S vessels), and the formation
of initial signs of atherosclerotic vascular damage - a violation of differentiation into layers of the
intima-media complex.

At the intracranial level, the linear velocity of blood flow in the middle cerebral artery (MCA) was
assessed. A decrease in blood flow velocities was revealed both in the group of patients of the first
and second subgroups of observation relative to the control group (p<0.001),

When assessing the venous outflow in the observation groups, all patients had signs of an increase in
the velocity along the direct sinus to 50+0.8 and 57+0.6 cm/s, respectively, which were significant
relative to the control group (p<0.001). In the veins of Rosenthal, the acceleration of shunting was up
to 27 + 0.98 and 32 + 0.55 cm/s, respectively (p < 0.001). The veins of the vertebral plexuses were
dilated up to 5-6 mm, the shunt reached 30 + 0.58 cm/sec in both subgroups. In subgroup 11, shunting
through the middle cerebral vein was accelerated to 20+0.78 cm/sec, and in subgroup I, to 17.3+0.4
cm/sec (p<0.001).

In the control group, the discharge rates through the venous vessels remained within the age norms.

Thus, the study of cerebral hemodynamic in patients of the studied groups showed a significant
effect of the venous component on autoregulation of cerebral blood flow. Thus, in patients who had a
mild form of coronavirus infection, the velocity indicators of the venous link had significantly high
values with reduced velocity indicators of the arterial vessels. Thus, a decrease in the velocity of
linear blood flow through the main cerebral arteries, a decrease in the tone of arterial vessels was
revealed, which is a compensatory reaction in case of difficulty in venous outflow, however, under
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these conditions, perfusion cerebral insufficiency is possible, which leads to transient hypoxia of the
brain and, as a result, impaired blood flow autoregulation.

Literature

1. Antonovich Zh.V. Prolonged COVID: definition, mechanisms, clinical manifestations,
approaches to diagnosis and treatment. Focus on cough / Prescription. - 2021. - Volume 24 No.
4, part 2. S. - 23-44.

2. Temporary guidelines. Medical rehabilitation in case of a new coronavirus infection (COVID-
19), M3 RF, Version 3 / Physical and rehabilitation medicine, medical rehabilitation. - 2021. -
T.Z, No. 1, Appendix 1.

3. The technique of a two-component model of neurovegetative and metabolic stabilization of
patients with a complicated course of coronavirus infection COVID-19: a manual for doctors /
AN. Kondratiev, Yu.S. Aleksandrovich, N.V. Dryagina, N.A. Lesteva, D.M. Rizakhanov, L.M.
Tsenciper. - St. Petersburg: Association of Anesthesiologists-Resuscitators of the North-West,
2020. - 24 p.

4. Pulatov S.S., Urinov R.M. General clinical and neurological assessment in patients with post-
COVID syndrome. Journal of neurology and neurosurgery research / VOLUME 3, ISSUE 5.
2023, 81-84.

5. Correction of mitochondrial dysfunction in the complex rehabilitation of patients after COVID-
19 / Tereshin A.E. and others. Il Journal of Neurology and Psychiatry named after S.S.
Korsakov. - 2021. -t. 121, No. 8.-S. 25-29.

6. Chan, Y. The role of acupuncture during the COVID-19 pandemic: From the historical
perspective to practical application / Y.Chan // Traditional Medicine and Modem Medicine Vol.
3, no. 1 (2020) 27-35.

7. Luks, Andrew & Swenson, Erik. (2020). Pulse Oximetry for Monitoring Patients with COVID-
19 at Home: Potential Pitfalls and Practical Guidance. Annals of the American Thoracic Society.
17.10.1513/AnnalsATS.202005-418FR.

8. Pulatov SS, O'rinov RM Current Views on Neurological Disorders in Patients with Post-
Cochlear Syndrome (Literature Review), International Journal of Health Systems and Medical
Sciences. Volume 1 | #4 | Oct-2022 266-271

9. Ye, L. Analysis and Treatment of Early Symptoms of COVID-19 / L. Ye, P. Sun, T. Wang //
EJOM Vol.9. No.5. 2020 TCM

10. Sanoeva M. et al. Comparative analysis of cognitive function at vascular complications of
migraine (diagnosis and clinical approach) //Journal of Critical Reviews. — 2020. — T. 7. — Ne. 3.
— C. 425-430.

11. Canoesa M. XK., CannsanueB @. C. Murpenb-Buepa, ceross, 3aBTpa. CoBpeMeHHbIH B3IJIsA]] HA
npo0OsieMy //MexyHapoIHbI HeBpostorndeckuit sxypHai. — 2016. — Ne. 8 (86). — C. 72-78.

12. Sanoeva M. et al. Peculiarities of clinical and hemodynamic manifestations of migraine strokes
/lInternational Journal of Psychosocial Rehabilitation. — 2020. — T. 24. — Ne. 2. — C. 350-358.

13. CanoeBa M. XK., XKypaea I'. b., Myxunosa I'. X. Knunuueckue 0coOEHHOCTH DPa3BUTHUS
JIETIPECCUH KaK IPEIUKTOpa OCIOKHEHHBIX (popM murperu //Bectank CoBeTa MOJOABIX YUEHBIX
u cnenuanuctoB Yensounckoit oomactu. — 2018. — T. 1. — Ne. 3 (22). — C. 29-36.

14. Canoesa M. K., CauapanueB @. C., I'ynoBa M. A. CoBpeMeHHBIH B3I/ K TPOOJIeMe MUTPEHH
(o630pHast crtaths) //BectHuk CoBeTa MOJOABIX YUYEHBIX M CHEMHATHCTOB UYenssOMHCKOM

obmactu. — 2016. — T. 3. — Ne. 3 (14). — C. 59-66.

15. Canoesa M. K., CauapanueB @. C., I'ynoBa M. A. CoBpeMeHHBII B3I K Mpo0ieMe MUTPEHU
(o630pHast crathsi) //BectHuk CoBeTa MOJIOABIX YYEHBIX M CHEIUATHCTOB YemsiOmHCKOM

obmactu. — 2016. — T. 3. — Ne. 3 (14). — C. 59-66.

16. Sanoeva M. Z., Rakhmatova D. I. Electromyographic Correlates and Non-Traditional Methods
of Treatment of Complicated Forms of Facial Nervopathy //buomennnmna Ba Amanuér
Kypnanmu. — C. 666.

Published by inter-publishing.com | All rights reserved. © 2023 & Page 33
Journal Homepage: https://inter-publishing.com/index.php/IJHSMS OPEN ACCESS




