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Background. Purulent meningitis occupies one of the important places in the structure of neuroinfectious diseases 
in  children and is the top ten places among the causes of death. The relevance of their study is due to the severity 
of the course, high rates of disability and deaths (8–39%). damage to the vascular bed during neuroinfections, inclu­
ding purulent meningitis, is a mandatory component due to the predominantly hematogenous pathway of pathogens. 
the penetration of microorganisms through the blood­brain barrier into the cranial cavity and their hematogenous 
intrathecal circulation cause damage to the cerebral veins and arteries, leading to the development of vasculopathies 
and vasculitis.
Aim: to determine the features of vascular disorders in purulent meningitis in children.
Materials and methods. 100 children with purulent meningitis were examined, aged from 1 to 17 years 11 months, for the 
period since 2007 to 2020. All patients underwent neurological monitoring, etiological verification of diagnoses, determi­
nation of markers of endothelial dysfunction in the blood (d­dimer and desquamated endothelial cells), as well as MRI of 
the brain and MRI angiography. 
Results. A complex lesion of the vascular system in purulent meningitis in children was proved, associated with both 
structural and functional properties of the vascular wall, as well as damage to the vasomotor function of the endothelium.
Conclusions. With purulent meningitis, there is damage to the vascular bed in the form of systemic vasculitis, including 
cerebral vessels, as evidenced by the presence of both markers of endothelial damage (desquamated endothelial cells and 
d­dimer) and changes in MRI and MRI angiography.
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Актуальность. Гнойные менингиты занимают одно из важных мест в структуре нейроинфекционных заболева­
ний у  детей и входят в первую десятку причин летальных исходов. Актуальность изучения клиники, патогенеза 
гнойных менингитов у детей обусловлена тяжестью течения, высокими показателями инвалидизации и летальных 
исходов  (8–39 %). Повреждение сосудистого русла при нейроинфекциях, в том числе при гнойных менингитах, 
является обязательным компонентом патогенеза заболевания в связи с преимущественно гематогенным путем 
распространения возбудителей. Проникновение микроорганизмов через гематоэнцефалический барьер в полость 
черепа и  их гематогенная интратекальная циркуляция обусловливают поражение церебральных вен и артерий, 
приводя к развитию васкулопатий и васкулитов. 
Цель: определить особенности сосудистых нарушений при гнойных менингитах у детей. 
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Материалы и методы. Обследовано 100 детей с гнойными менингитами в возрасте от 1 года до 17 лет 11 мес., 
за период с 2009 по 2020 г. Всем больным проводился неврологический мониторинг, этиологическая верификация 
диагнозов, определение маркеров эндотелиальной дисфункции в крови (Д-димера и десквамированных эндотели­
оцитов), а также магнитно-резонансная томография головного мозга и магнитно-резонансная ангиография. 
Результаты. Доказано комплексное поражение сосудистой системы при гнойных менингитах у детей, связанное 
с  нарушением как структурных, так и функциональных свойств сосудистой стенки, а также повреждением сосу­
додвигательной функции эндотелия.
Выводы. При гнойных менингитах имеет место повреждение сосудистого русла в виде системного васкулита, в  том 
числе церебральных сосудов, о чем свидетельствует наличие как маркеров повреждения эндотелия (десквамирован­
ных эндотелиоцитов и Д-димера), так и изменений при проведении магнитно-резонансной томографии-ангиографии.

Ключевые слова: дети; гнойный менингит; васкулит; васкулопатия; Д-димер; десквамированные эндотелиоциты.

BACKGROUND
Purulent meningitis (PM) ranks first among neuro­

infectious diseases in children and is among the top 
10 causes of death [10]. The annual average incidence 
of PM in St. Petersburg is 5.9 per 100,000 children. 
The overall mortality from these diseases ranges from 
3.7 % to 10 %, and in severe cases in infants, it in­
creases to 45 % [8]. The relevance of studying PM 
is attributed to the course severity, high rates of dis­
ability, and lethal outcomes (8 %–39 %) [6, 11].

Bacteria that enter the bloodstream through the 
choroid plexus cross the blood–brain barrier. All ves­
sels, including cerebral ones, become involved in the 
infectious process. Consequently, wall irregularities, 
focal dilatations and occlusions of arterial branches, 
focal inflammation of the parenchyma, thrombosis of 
the sinuses and cortical veins, and development of 
vasculitis and vasculopathies occurred [3]. Vasculitis 
is a pathological process characterized by the inflam­
mation and necrosis of the vascular wall, leading to 
ischemic and/or hemorrhagic changes in organs and 
tissues. An international study described vasculitis that 
occurred in the presence of PM in adults and child­
ren [16]. With vasculopathy, morphological signs of 
inflammatory cell infiltration of the vascular wall and 
perivascular space are unclear.

In the vascular bed, microorganisms come into con­
tact with the vascular endothelium, causing its dam­
age mediated by inflammatory mediators, resulting 
in impaired vascular function. The depletion of the 
antithrombotic function of damaged endothelial cells 
leads to the production of tissue thromboplastin, which 
causes platelet aggregation, thrombin production, and 
increased blood coagulation. Damage occurs both in­
side and outside the vessel due to the close contact 
of the cerebral vessels with the arachnoid membrane 
involved in the inflammatory process. Vascular wall 
changes lead to vasoconstriction, increased coagula­
tion due to the effect of pro­inflammatory cytokines 
on the endothelial surface, and changes in the vaso­
motor tone. The brain tissue becomes susceptible to 
hypoxia, which leads to the development of cerebral 

ischemia, formation of infarctions, and consequently 
neurological deficits as disease outcomes.

Cerebral vascular lesions caused by PM have 
three phases. At the initial stage, vasospasm appears, 
caused by the accumulation of purulent materials in 
the subarachnoid space, followed by the necrosis of 
the vascular wall, which results in vasodilation. At the 
final stage, subendothelial edema and smooth muscle 
proliferation are noted, which ultimately causes vas­
cular stenosis [2].

Cerebrovascular complications occur in more than 
a third of patients with PM. They can appear at disease 
onset, acute period, and even after treatment (delayed) 
and most often have adverse outcomes [19], which de­
termine the relevance of their timely diagnostics, pre­
vention, and treatment. Vasculitis in meningitis caused 
by pneumococcal and hemophilic infections are most 
commonly due to the tropism of these pathogens to 
the endothelial cells of cerebral vessels.

The diagnosis of cerebral vasculitis is established 
based on the results of clinical, laboratory, and neuro­
imaging [such as magnetic resonance imaging (MRI) 
and angiography] studies.

Neurological examination in patients with cerebral 
vasculitis may reveal sensorimotor and cognitive defi­
cits, personality changes, and affective or psychotic 
disorders. Clinical manifestations depend on the loca­
tion of the lesion and area and volume of the cerebral 
lesion [14].

In the diagnostics of vasculitis, certain information 
on the degree of endothelial damage is obtained by 
determining desquamated (circulating) endotheliocytes 
(DEC) in the blood (normal, 2–4 cells/µL). However, 
it is impossible to distinguish which vessels (intracere­
bral or extracerebral) are involved in the pathological 
process. As endothelial dysfunction is accompanied 
by changes in the hemostasis system, one of the in­
dicators of thrombogenesis is the fibrin breakdown 
product D­dimer, in which an increase in its level 
is noted in various pathological conditions such as 
hemorrhages, disseminated intravascular coagulation 
syndrome, thrombophlebitis, and thromboembolism. 
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The evaluation of D­dimer parameters allows diagnos­
ing conditions accompanied by increased thrombogen­
esis and monitoring treatment efficiency [1].

Endothelial damage is observed in endothelial cells 
of microvessels, constitutionally expressing the marker 
of cell differentiation CD31 [18], and direct damage 
to the brain tissue is determined by the detection of 
S100­positive cells that are expressed only in cells of 
neurogenic origin [7].

In the early stages, vessel changes are diagnosed 
during transcranial duplex scanning (TCDS) and neu­
roimaging. TCDS in PM reveals a decrease in the 
linear velocity of the blood flow in cerebral arteries 
and a change in the thickness of the intima­media 
complex.

Signs of ischemic or hemorrhagic stroke in MRI 
enable diagnosis of cerebral vasculitis [5]. The study 
of autopsy material allows diagnosis of cerebral vascu­
litis posthumously and reveals multiple small ischemic 
infarcts in the cortical and subcortical areas that are 
not diagnosed in vivo [1].

Endothelial dysfunction, cerebral ischemia, and se­
vere metabolic disorders in PM require timely diag­
nosis and correction to improve the disease outcomes.

This study aimed to determine the characteristics 
of vascular disorders in children with PM.

MATERIALS AND METHODS
A comprehensive examination of 100 pediatric pa­

tients with PM, aged 1 month to 17 years 11 months, 
who were treated in the departments of neuroinfections 
and organic pathology of the nervous system, resus­
citation, and intensive care of Children’s Scientific 
Clinical Center for Infectious Diseases of the Federal 
Medical and Biological Agency of Russia from 2009 
to 2020, was performed. The criteria for the inclusion 
of pediatric patients in the study were the presence 
of an infectious syndrome and cerebral and meningeal 
symptoms.

Clinical and neurological examinations of the pa­
tients were performed upon hospital admission and 
daily throughout the hospitalization. The level of 
consciousness, severity of intoxication syndrome, 
and cerebral, meningeal, and focal symptoms were 
assessed. The etiology of PM was confirmed using 
standard methods in the microecology laboratory. To 
determine endothelial dysfunction, the amount of DEC 
in the blood serum was determined according to the 
method of Hladovec (1978) modified by Petrishchev 
and Vlasov [4].

The predisposition to thrombogenesis was deter­
mined by the quantitative level of the D­dimer in the 
blood. The latex agglutination method was used us­
ing D­Dimer Test strips (F. Hoffman­La­Roche Ltd., 

Switzerland) on a Cardiac Reader Immunochemical 
Express Analyzer (Roche Diagnostics, Switzerland). 
The study of D­dimer and DEC was performed three 
times upon admission and after 21 and 45 days from 
the disease onset.

Upon admission, as well as during the disease 
course, patients underwent TCDS of cerebral vessels 
using ultrasonic devices Toshiba Хario SSA‑660A and 
Aloka SSD­3500 (Toshiba, Japan), which included ex­
amination of the vessels of the carotid system.

In the acute period of PM, brain MRI was per­
formed on a Signa EchoSpeed 1.5 T superconduct­
ing magnetic tomograph (General Electric, USA). The 
radiation program consisted of pulse sequences spin 
echo, fast­spin echo, inversion recovery, fluid­attenuat­
ed inversion recovery (FLAIR), and diffusion­weight­
ed imaging (DWI) to obtain proton density (PD), 
T1­ and T2­weighted images in three planes. All pa­
tients underwent contrast enhancement of the image 
using intravenous Omniscan at a dose of 0.2 mg/kg 
and non­contrast MR angiography of cerebral vessels. 
During the study, the terms of normalization of the 
DEC and D­dimer levels were estimated.

Statistical data processing was performed using 
the Microsoft Excel 2007 program. The results were 
analyzed in a personal computer with the Statistica 7 
software package. Results were statistically analyzed 
using nonparametric methods of variation statistics. 
The average values and standard deviation were calcu­
lated. Fisher’s F‑test, Pearson’s χ2, and Student’s t­test 
were used to assess the significance of differences. 
Differences were considered significant at p < 0.05. 
The results of the clinical and laboratory studies were 
also evaluated over time by the paired correlation test.

RESULTS
The analysis of the etiological structure of meningi­

tis showed the predominance of meningococcal (57 %) 
and hemophilic (20 %) infections, while pneumococ­
cal infection (8 %) was less common. Meningitis of 
meningococcal etiology was more often recorded in 
children aged 3–7 years (71.0 %), while in young 
children, hemophilic meningitis (HibM) was detected 
in 36.0 % of cases. Meningitis of meningococcal and 
hemophilic etiology progressed most severely mainly 
in adolescents, which was probably due to hormonal 
changes during puberty.

The clinical aspects of PM relied on the disease 
etiology. The clinical presentation of meningococcal 
meningitis was characterized by acute intoxication. In 
90 % of the cases, the disease onset was accompanied 
by a high fever, up to 39°C–40°C, increasing atony, 
and cerebral symptoms. Moreover, 80 % of pediatric 
patients had a clinical presentation of septic shock. 
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Table 1 / Таблица 1
dynamics of changes in the indices of the number of desquamated endothelial cells (deC) in purulent meningitis, 
depending on age (n = 100)
Динамика изменений показателей количества десквамированных (циркулирующих) эндотелиоцитов (ДЭЦ) 
при гнойных менингитах в зависимости от возраста (n = 100)

Age, years / Возраст, лет Number / 
Количество

DEC quantity, cells/mcl / Количество ДЭЦ, кл./мкл
acute period (1–3 days) / 

острый период (1–3‑й день)
days / дней 

21 
days / дней 

45 
1 month – 2 years 11 months /
1 мес. – 2 г. 11 мес. 25 9.1 ± 0.44 6.38 ± 0.34* 4.3 ± 0.25*

years / лет (3–7) 55 9.2 ± 0.48 6.35 ± 0.35* 4.6 ± 0.24*
years / лет (12–17) 20 7.6 ± 0.68 7.3 ± 0.65 6.9 ± 0.57

* р < 0.05.
Table 2 / Таблица 2

dynamics of the number of desquamated endothelial cells (deC) in purulent meningitis, depending on the severity of 
the disease (n = 100)
Динамика количества десквамированных (циркулирующих) эндотелиоцитов (ДЭЦ) при гнойных менингитах 
в зависимости от степени тяжести заболевания (n = 100)

Severity of purulent meningitis / 
Тяжесть гнойного менингита

Number / 
Количество

DEC quantity, cells/mcl / Количество ДЭЦ, кл./мкл
acute period (1–3 days) / 

острый период (1–3‑й день)
days / дней 

21 
days / дней 

45 
Moderate / Среднетяжелая 30 7.6 ± 0.71 5.6 ± 0.53 4.2 ± 0.33
Heavy / Тяжелая 51 8.9 ± 0.85* 7.9 ± 0.83* 6.6 ± 0.62*
Extremely hard / Крайне тяжелая 19 9.9 ± 1.08* 9.2 ± 0.77* 8.3 ± 0.74*

* Differences р < 0.05 in the relative to moderate form of purulent meningitis. 
* Различия р < 0,05 относительно среднетяжелой формы гнойного менингита.

The HibM onset was acute in 60% of children and hy­
peracute in 20%. However, in children aged 5 months 
to 3 years in 25% of cases, PM development was 
preceded by symptoms of an acute respiratory in­
fection, which indicated a subacute disease develop­
ment. In 49% of cases, patients had signs of impaired 
consciousness to sopor, and in 60%, they had focal 
neurological symptoms. In all children, pneumococcal 
meningitis was characterized by very acute onset, a 
rapid increase in intoxication, and the formation of 
cerebral edema. Pronounced meningeal symptoms 
were distinctive.

PM was moderate in 30% of pediatric cases, se­
vere in 51%, and extremely severe in 19% of cases. 
Outcomes of PM were dependent on the disease sever­
ity. In moderate and severe PM, recovery took place 
in 68% and 30% of the cases, respectively, while in 
extremely severe PM, 89.5% of the children had a 
protracted disease course with the development of 
neurological deficits of varying severities.

DEC indicators in the acute period of PM were 
elevated; however, their maximum indicators were de­
tected in PM of meningococcal and hemophilic etio­
logy (13.23 ± 0.52 and 9.97 ± 0.57 cells per 100 µL, 
respectively). In meningitis of pneumococcal and un­
specified etiology, the DEC level increased in the acute 
period; however, the values were lower (7.2 ± 0.52 and 

4.94 ± 0.86 cells/µl, respectively). High numbers of 
DEC were noted up to day 45 in PM of meningococ­
cal, hemophilic, and pneumococcal etiologies.

The study revealed significant differences in DEC 
indicators in the acute period, depending on age. 
In children aged 1 year, up to 2 years 11 months (early 
preschool), and 3–7 years (preschoolers) in the acute 
period of PM, the DEC indicators were higher than 
in those age 12–17 years (adolescents) and amounted 
to average 9.2 ± 0.48 cells/µL. However, during the 
disease course in patients aged <7 years, the norma­
lization of DEC values by day 45 corresponded to the 
normal values, while in adolescents, with relatively 
low DEC values (7.1 ± 0.79 cells/µL) in the acute pe­
riod (day 45), significantly high values of endothelial 
damage indicators persisted (Table 1).

The disease severity corresponded to destructive 
changes in the vascular endothelium. In moderate 
disease, the average DEC values in the acute period 
were significantly lower than those in severe and ex­
tremely severe courses and accounted for 7.6 ± 0.71, 
8.9 ± 0.85, and 9.9 ± 1.08 cells/µL, respectively. In se­
vere and extremely severe PM, elevated DEC values 
persisted for a long time, up to day 45 (Table 2).

The study of D­dimer, a thrombogenesis marker, 
revealed a significant increase in the acute period 
in PM of various etiologies; however, the maxi­
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Table 3 / Таблица 3
dynamics of changes in indicators of the amount of d­dimer in purulent meningitis, depending on age (n = 100)
Динамика изменений показателей количества Д-димера при гнойных менингитах в зависимости от возраста (n = 100)

Age, years / Возраст, лет Number / 
Количество

D‑dimer, mcg/l / Д‑димер, мкг/л
acute period (1–3 days) / 

острый период (1–3‑й день)
days / дней 

21 
days / дней 

45 

1 month – 2 years 11 months /
1 мес. – 2 г. 11 мес. 25 1312.83 ± 125.41 425.30 ± 94.08* 419.73 ± 42.61*

years / лет (3–7) 55 2031.93 ± 231.79* 685.98 ± 181.12* 421.64 ± 45.39*
years / лет (12–17) 20 1998.45 ± 211.33* 694.91 ± 310.53* 710.95 ± 295.12*

* р < 0.05.
Table 4 / Таблица 4

dynamics of d­dimer indices in purulent meningitis, depending on the severity of the disease (n = 100)
Динамика показателей Д-димера при гнойных менингитах в зависимости от степени тяжести заболевания (n = 100)

Severity of purulent meningitis / 
Тяжесть гнойного менингита

Number / 
Количество

D‑dimer, mcg/l / Д‑димер, мкг/л
acute period (1–3 days) / 

острый период (1–3‑й день)
days / дней 

21 
days / дней 

45 
Moderate / Среднетяжелая 30 1238.13 ± 187.46 512.085 ± 132.54 275.98 ± 138.13
Heavy / Тяжелая 51 1850.35 ± 345.84 756.74 ± 354.94* 612.35 ± 257.31*
Extremely hard / Крайне тяжелая 19 2356.76 ± 589.02 1750.75 ± 439.05* 985.01 ± 461.84*

* Differences р < 0.05 in the relative to moderate form of purulent meningitis.
* Различия р < 0,05 относительно среднетяжелой формы гнойного менингита.

mum values were revealed in PM of hemophi­
lic (2045.91 ± 346.00 µg/L) and meningococcal 
(1978.34 ± 196.24 µg/L) etiologies. In the analysis of 
D­dimer levels depending on age, the maximum values 
were detected in patients of preschool age (3–7 years) 
and adolescents (>12 years) with 2031.93 ± 231.79 and 
1998.45 ± 211.33 µg/L, respectively. In the analysis 
of changes over time in indicators in all age groups, 
by day 21 from disease onset, a decrease in D­dimer 
level by 3–3.5 times was noted (Table 3). The depen­
dence of D­dimer parameters on the disease severity 
was also established; the more severe the disease, the 
higher the thrombogenesis rate (Table 4).

TCDS of cerebral vessels in PM in 90 % of chil­
dren revealed a decrease in the linear velocity of 
blood flow in the posterior and middle cerebral ar­
teries. In 28 % of the pediatric patients, a thickening 
of the intima­media complex was determined, which 
indicated a change in the vessel lumen due to inflam­
matory changes in its wall.

In 90 % of pediatric cases, the brain MRI showed 
the dilatation of the subdural space due to the path­
ological accumulation of fluid on PD, T1­WI, and 
T2­WI. With the intravenous administration of a con­
trast agent, all patients showed thickening and a selec­
tive increase in the signal intensity from the cerebral 
meninges on post­contrast images, which indicated 
damage to the vascular bed and impaired permeabil­
ity of the blood–brain barrier.

In this study, 23 % of pediatric patients with PM 
of hemophilic and meningococcal etiologies had foci 
of pathological MR signal caused by vasculitis with 
multiple small ischemic zones of various sizes, round 
or oval in shape, with indistinct contours, which were 
localized in both the subcortical and periventricular re­
gions of the white matter (Fig. 1). DWI MRI in 63 % 
of children showed multiple bilateral foci of infarcts, 
most likely due to small­vessel vasculitis (Fig. 2).

Non­contrast angiography revealed radiation find­
ings in 34 % of the patients in the form of hypoplasia 
(14 %), asymmetry (18 %), and pathological tortuosity 
(5 %) of the posterior cerebral artery, anterior cerebral 
artery, vertebral arteries, variants of the open arterial 
circle of Willis (3 %), and posterior trifurcation of the 
internal carotid artery (2 %).

DISCUSSION
An analysis of the results suggests pronounced 

damage to the endothelium of the vessels of the 
general circulatory bed (generalized vasculitis) and 
meninges under the action of bacterial agents that 
cause a «cytokine explosion» with the deployment 
of a cascade of inflammatory reactions [15, 21]. De­
spite the etiotropic antibiotic therapy, long­term high 
numbers of endothelial cells in the acute period of 
PM indicate pronounced damage to the endothelium 
due to bacteremia, which requires additional use of 
endothelial­protective drugs [9].



ORIGINAL StUDIeS / ОРигинальные СТаТьи

◆ Педиатр. 2021. Т. 12. Вып. 5 / Pediatrician (St. Petersburg). 2021;12(5)   ISSN 2079-7850 

32

Fig. 1. MRI of a child, 1,9 years old. Diagnosis: Purulent men-
ingitis of hemophilic etiology. Acute ischemic cerebral 
circulation disorder in the basin of the right middle 
cerebral artery. T2-VI mode. In the basal structures 
on the right, a zone of high signal intensity with di-
mensions of 1.8 × 1.2 × 1.4 cm with fuzzy contours is 
determined. In the basal regions on the left – a lacunar 
cyst measuring 1.4 × 0.9 × 1.1 cm

Рис. 1. Магнитно-резонансная томограмма головного мозга 
ребенка, 1 год 9 мес. Диагноз: «Гнойный менингит 
гемофильной этиологии. Острое нарушение мозгово-
го кровообращения по ишемическому типу в бассей-
не правой среднемозговой артерии». Режим Т2-ВИ. 
В базальных структурах справа определяется зона высо-
кой интенсивности сигнала размерами 1,8 × 1,2 × 1,4 см 
с нечеткими контурами. В базальных отделах слева — 
лакунарная киста размерами 1,4 × 0,9 × 1,1 см

Fig. 2. MRI of a child, 2,4 years old. The DWI shows multiple 
infarctions of the corpus callosum and the right caudate 
nucleus

Рис. 2. Магнитно-резонансная томограмма головного мозга 
ребенка, 2 года 4 мес. На DWI множественные ин-
фаркты мозолистого тела и правого хвостатого ядра

Children of early junior preschool and preschool 
age have anatomical and physiological features of the 
structure of blood vessels, such as a wide lumen and 
increased elasticity of the vascular wall, which leads to 

a rapid restoration of the endothelial lining by day 45. 
Autonomic dysfunction in adolescents, characterized 
by the activation of lipid peroxidation processes, a 
decrease in the level of plasma antioxidant activity, 
and a decrease in the nitric oxide level affect the en­
dothelial lining of blood vessels and the regulation of 
vascular tone, which probably causes a slow decrease 
in the amount of DEC in adolescents. An increase 
in homocysteine level is also significant, as it has a 
direct effect on the endothelium, which contributes to 
its long­term recovery [12].

The study revealed a direct correlation between 
the severity of PM and destructive changes in the 
vascular wall, which may be due to the high load of 
numerous pathogens that entered the body through the 
vascular endothelium.

High D­dimer levels in the acute period of PM 
reflect fibrin formation and lysis and are one of the 
main markers of the activation of the hemostasis sys­
tem. With PM, on day 21 of the disease, the D­dimer 
levels in most patients were within the normal range, 
which was probably due to the rapid elimination of the 
bacteria from the bloodstream and gradual restoration 
of the vascular wall. Studies have shown the depen­
dence of D­dimer levels on the disease severity: the 
more severe the disease, the higher the thrombogenesis 
rate, which is associated with more pronounced dama­
ge to the vascular bed and hypercoagulation [13, 17]. 
The preservation of high D­dimer levels in children 
aged >12 years indicates a long­term impairment of 
thrombogenesis, which may be associated with in­
creased vulnerability and functional instability of the 
cardiovascular system and a decrease in the vascular 
wall elasticity caused by an imbalance in the neuro­
hormonal system components during puberty.

High levels of DEC and D­dimer, which characte­
rize dysfunction of the endothelium and coagulation 
system in adolescents, indicate the role of hormonal 
changes during puberty, when uneven development 
of organs and systems, including the cardiovascular 
system, is expressed. Therefore, elasticity is impaired, 
and insufficient relaxation or contraction of blood ves­
sels and impaired thrombogenesis occurred. Children 
aged <7 years with wide vessel lumen and increased 
elasticity of the vascular wall, these changes are less 
pronounced.

During this study, radiation markers of cerebral vas­
culitis were determined. In children, unilateral damage 
to the terminal internal carotid, mesencephalic, and 
anterior cerebral arteries is more common.

Infarction foci of small cerebral vessels identi­
fied on DWI can be used to visualize the initial 
signs of vasculitis because of its higher sensitiv­
ity compared with T2­WI and FLAIR sequences. 
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Ultrasound examination of the great vessels allows 
assessment of their size, identify dilatation (aneu­
rysms) or narrowing of the lumen, atherosclerotic 
plaques, and blood clots, and quantify the rate and 
nature of blood flow [20].

Thus, for the early diagnosis of cerebrovascular 
disorders in PM in children, a comprehensive ex­
amination is required, including not only obtaining 
clinical and laboratory data, but also a neuroimaging 
study.

CONCLUSION
In PM, a generalized vasculitis is registered, in­

cluding cerebral vasculitis, which is presented not 
only by damage to the vessel wall but also by its 
dysfunction, which is characterized by a significant 
increase in circulating endotheliocytes and D­dimer 
level. Another marker of damage to cerebral vessels 
in PM is thickening and a selective increase in the 
signal intensity from the meninges of the brain on 
post­contrast MRI. Long­term (for 45 days) chang­
es in DEC parameters in PM, correlating with MRI 
changes, persistent neurological symptoms, indicate 
the pathogenetic significance of the structural and 
functional properties of the vascular wall in the 
genesis of neuroinfections in children. The changes 
revealed necessitate the prescription of endothelium­
protective drugs and anticoagulant drugs in the acute 
period of PM, which will improve the disease out­
comes and reduce the duration of hospitalization of 
pediatric patients.
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