ornaaun NITEPATYPU / LITERATURE REVIEWS

DOI 10.29254/2077-4214-2023-2-169-89-100

UDC 616.831-002:616.9-071-085

Poltorapavlov V. A., Bodnar V. A., Iziumska O. M., Lymarenko N. P.,
Syzova L. M., Marchenko O. H., Zdor O. |.

EDEMA-SWELLING OF THE BRAIN IN THE CLINIC OF INFECTIOUS DISEASES:

PATHOGENESIS, CLINIC, DIAGNOSIS, TREATMENT
Poltava State Medical University (Poltava, Ukraine)
poltorapawlov@gmail.com

Edema-swelling of the brain is a pathological condition caused by swelling of brain tissues with an increase in
its volume and an increase in intracranial pressure. Today, questions about classification, etiological differences, the
nature of "trigger mechanisms," the relationship of the processes underlying the development of edema-swelling
of the brain, and efforts to differentiate edema from swelling during the treatment of the patient are still being
discussed. The question of the most rational therapeutic approaches is also relevant. Therefore, it is necessary to
analyze modern clinical concepts, and diagnostic and treatment strategies, presented in the literature regarding the
problems of early diagnosis of cerebral edema, the significance of its clinical definition, and treatment at the pre-
hospital and hospital stages.

In the clinic of infectious diseases, edema-swelling of the brain occurs most often with inflammatory processes
in the brain and meninges: with bacterial and viral meningitis, encephalitis; diseases that are accompanied by the
development of cerebral vasculitis (severe forms of influenza, hemorrhagic fevers, malaria), so the correct diagnosis
and treatment of this pathological syndrome is of crucial importance for the successful therapy of many infectious
diseases.

From the point of view of pathomorphology, edema, edema-swelling, and swelling of the brain are separate
pathological processes that occur independently or simultaneously can complement and pass into each other. These
conditions manifest similarly, but different treatment principles must be followed. Edema-swelling of the brain due
to infectious diseases pathogenetically refers more to the cytotoxic form and requires the appointment of drugs that

increase intracellular metabolism.
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Connection of the publication with planned re-
search works.

The work is a fragment of the scientific topic: "Op-
timization of treatment and diagnostic tactics in infec-
tious diseases of viral, bacterial, parasitic etiology and
their mixed forms based on the study of their clini-
cal and pathogenetic features," state registration Ne
0119U102923.

Introduction.

Edema-swelling of the brain (ESB) is a clinical syn-
drome characterized by swelling of the brain tissues
with an increase in its volume and an increase in intra-
cranial pressure. This syndrome is divided into three
forms — stages: swelling — accumulation of fluid in the
cells; edema — accumulation of fluid in the intercellu-
lar space, edema-swelling — accumulation of fluid in the
cells and the intercellular space. The three forms —stag-
es are almost always interconnected and can pass one
into another, dividing anatomical areas of the brain into
zones of influence. Edema of the brain is characterized
by the accumulation of fluid in the intercellular space
(extracellular), which is manifested by the compression
of nerve cells by fluid, which leads to a violation of both
intracellular biochemical processes and intercellular ex-
change of chemical substances, complicates the trans-
port of oxygen with subsequent dystrophy and death
of cells. Instead, the term “brain swelling” refers to an
increase in the volume of the brain due to the accumu-
lation of fluid inside nerve cells (intracellular), which is
also the cause of cell destruction. Edema of the brain
is characteristic primarily of white matter and swell-
ing of macroglia (astrocytes); the death of neurons is a
secondary process in both swelling and swelling of the

brain [1, 2]. ESB disrupts the functioning of the nervous
system as a whole.

This pathological condition can threaten the pa-
tient’s life and requires timely diagnosis and treatment
[3, 4].

Today, questions about classification, etiological
causes, the nature of trigger mechanisms, and the rela-
tionship between the processes underlying the develop-
ment of ESB and the protective processes of the human
body are still being discussed. It is relevant to differenti-
ate edema from swelling during the patient’s treatment,
which is directly related to the most rational therapeutic
approaches [5].

The aim of the study.

To analyze modern clinical concepts, diagnostic and
treatment approaches, which are presented in the liter-
ature, regarding the problems of early diagnosis of ESB,
the significance of its clinical definition, and treatment
at the pre-hospital and hospital stages.

Main part.

Etiological factors. In the clinic of infectious diseas-
es, ESB occurs most often with inflammatory processes
in the brain and meninges: with bacterial and viral men-
ingitis, encephalitis, meningoencephalitis; conditions
accompanied by the development of cerebral vasculitis
(severe forms of influenza, acute respiratory viral infec-
tion, meningococcal infection, hemorrhagic fevers, ma-
laria) [6].

Pathogenesis. The concept of “edema-swelling” cor-
responds to the development of two processes —edema
directly with the accumulation of fluid in the intercellu-
lar spaces of the brain and swelling of cells as a result of
the accumulation of fluid in them associated with toxins
or cell metabolites, which leads to an increase in cell vol-
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ume. Edema is localized mainly in the white, and swell-
ing in the brain’s gray matter. Circulatory, vascular, and
tissue factors are essential in the pathogenesis of ESB [7,
8]. Circulatory factors are, firstly, a significant increase
in blood pressure in the precapillaries, capillaries, and
postcapillaries of the brain due to an increase in blood
pressure and the expansion of cerebral arteries: at the
same time, the filtration of water from microvessels into
the intercellular spaces of the brain increases, and its
tissue elements are damaged, secondly, with general-
ized or local insufficiency of blood supply and hypoxia
of brain tissue, its structural components are damaged
and become prone to water accumulation (ischemic and
post-ischemic cerebral edema) due to the collection of
toxic molecules of metabolites and bacterial, viral toxins,
thirdly, with various pathological processes in the main
the venous and lymphatic outflow of the brain is dis-
turbed, which also leads to edema-swelling of the brain;
fourthly, the circulation of cerebrospinal fluid is dis-
turbed. Vascular factors — a violation of the permeability
of the walls of the microvessels of the brain, as a result
of which protein molecules and other components of
the blood plasma pass through the broken blood-brain
barrier into the tissue space of the brain, which not only
increases the osmolality of the intercellular fluid but
also damages the cell membranes, disrupting the func-
tion of neuronal elements brain due to destabilization of
membrane-dependent enzyme systems of the cell. Tis-
sue factors — direct damage to cell membranes and cyto-
plasm of neurons by bacteria, viruses, and their toxins;
simultaneously, the transport through the membranes
of ions and water accumulates inside cellular elements,
primarily glial, is disrupted, causing their swelling. Ac-
cording to the Monroe-Kelly doctrine, which was intro-
duced more than two hundred years ago, the dynamic
balance of three main components must be maintained
in the cranial cavity: brain matter, cerebrospinal fluid,
and blood, the sum of which pressures constitutes the
intracranial pressure (ICP, normally no more than 20
mm Hg). If the pressure of one component changes, or
new ones appear (for example, a hematoma, a tumor,
or a part of the brain damaged by an inflammatory pro-
cess), then the pressure of other components should
be compensatory reduced; this is how the constancy
of ICP is maintained [9, 10, 11]. But with ESB, there is
a disruption of autoregulation, an uncompensated and
unregulated increase in ICP. With edema-swelling, the
brain becomes more extensive in volume, but since the
skull is rigid and inelastic, the intracranial space cannot
increase, which causes dislocation and compression of
brain structures until the death of the patient [12, 13].
It should be emphasized that almost all types of ce-
rebral edema, which will be described in this article, are
edema as such. Only cytotoxic (cellular) infectious brain
edema can be considered an example of brain swell-
ing. That is why these two processes, namely edema
and swelling of the brain tissue, are independent; they
are closely related to each other, sometimes they can
develop simultaneously, and they can accompany each
other and pass into each other, therefore, from a clini-
cal point of view, these concepts are interpreted only
as cerebral edema (not to mention swelling) since the
symptoms are the same clinically, it is impossible to dis-
tinguish them at the patient’s bedside. Instead, patho-
morphological changes differ. The treatment principles

for edema and swelling are also different [14, 15, 16].
The following types of cerebral edema are distinguished:
® vasogenic; ¢ cytotoxic; ® osmotic (ionic); e interstitial
(hydrocephalic); ¢ hydrostatic; e specific rare subtypes.
Vasogenic swelling of the brain is associated with various
changes in the vessels of the blood-brain barrier (BBB),
which lead to one consequence —increased permeabil-
ity of the capillary wall, extravasation, and extracellular
accumulation of fluid and intravascular proteins [17].
When the permeability of the BBB is disturbed, the in-
tensity of transudation of blood plasma with substances
dissolved in it and their accumulation in the interstitial
space of the brain is proportional to the degree of dam-
age to the BBB, which causes an increase in the volume
of the brain [18]. The increased permeability of the cap-
illary wall occurs due to its direct damage (for example,
anatomical destruction of the vessel wall), due to a long-
term increase in the hydrostatic pressure inside the vas-
cular bed, or due to an increase in the osmotic pressure
in the brain tissue (for example, it was established that
in the focus of necrosis, the concentration of osmotic
fluid increases sharply active substances and leukocyte
infiltration is observed, and, as is known, activated leu-
kocytes secrete metalloproteinases, nitric oxide, which
can also damage the BBB [19, 20]. Most often, vasogenic
cerebral edema is observed with craniocerebral injuries,
various brain tumors, infectious lesions of the central
nervous system, hemorrhagic strokes, gas and fat em-
bolism, and eclampsia. Cytotoxic (cellular) edema is a
typical example of swelling of the brain from a patho-
morphological point of view and is characterized by the
swelling of all cellular elements of the brain: macroglia
cells —astrocytes, which are affected first, neurons, and
even endothelial cells of the vessel walls, which is why
cytotoxic brain edema usually turns into vasogenic This
type of edema occurs when toxic substances affect brain
cells, as a result of which normal cellular metabolism is
disrupted, anaerobic pathways of metabolism are ac-
tivated. Therefore the permeability of cell membranes
changes (depletion of energy sources leads to insuf-
ficient ATP-dependent sodium and potassium pumps)
[21, 22]. The result of cytotoxic edema is cell death. We
can observe such edema in various poisonings, such
as cyanide, carbon monoxide, hemoglobin breakdown
products, hyperammonemia, and brain ischemia against
the background of ischemic stroke and viral infections
[23]. Osmotic (ionic) edema develops when the osmotic
gradient between brain tissue osmolality and plasma os-
molarity is disturbed (usually, this gradient is small, but
in pathology, it increases significantly due to increased
brain substance osmolality or hypoosmolarity of blood
plasma). This type of edema develops as a result of
water intoxication due to inadequate administration
of intravenous fluids (isotonic or hypotonic), excessive
water consumption (polydipsia), with the syndrome of
inadequate synthesis of antidiuretic hormone (ADH)
(Parkhon’s syndrome), with drowning in fresh water,
with a rapid decrease in glucose level in the blood in
a hyperosmolar hyperglycemic state (coma), in hemo-
dialysis, hyponatremia. The main difference between
osmotic and vasogenic edema is the intactness of the
BBB. But with cerebral hemorrhages, vasogenic edema
can be supplemented by osmotic edema, which occurs
around these hemorrhages [24]. Interstitial (hydroce-
phalic) edema occurs in hydrocephalus if there is an
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obstruction to the outflow of cerebrospinal fluid in the
ventricular system. Obstruction leads to a rapid increase
in intraventricular pressure, which causes cerebrospinal
fluid to seep through the ventricular wall (transependy-
mal) into the interstitium. Therefore, fluid accumulation
occurs primarily in the periventricular zone of the brain
[25]. Hydrostatic type of cerebral edema is caused by
severe arterial hypertension. The BBB remains intact,
but ultrafiltration occurs through the endothelium of
water, ions, and low molecular weight substances in the
brain parenchyma. Subsequently, with high blood pres-
sure figures, damage to the BBB occurs, and vasogenic
cerebral edema develops [26]. In addition to the main
types of brain edema listed above, specific rare sub-
types are also distinguished: high-altitude brain edema,
brain edema in posterior reversible encephalopathy
syndrome, idiopathic delayed brain edema, massive
(generalized) brain edema after cranioplasty, radiation-
induced brain edema [27].

Diagnostic program:

1. Visual examination, determination of the etiologi-
cal factor, assessment of the patient’s general condition,
examination of the skin and mucous membranes, respi-
ratory organs and cardiovascular system, gastrointesti-
nal tract, central nervous system, kidneys.

2. Mandatory definition of HR, RR, BP, CVP.

3. Laboratory and instrumental examinations:

— Blood analysis for glucose content and urine from
the daily amount for glucose content.

— Biochemical examination of blood (Ht, urea, cre-
atinine, residual nitrogen, coagulogram, proteinogram,
liver enzymes, bilirubin, amylase, electrolytes)

— Examination of blood and nasopharyngeal mucus
for microflora and sensitivity to antibiotics and chemo-
preparations

— Taking into account hourly and daily diuresis.

— Diagnostic and therapeutic lumbar puncture and
cytological, biochemical, bacteriological, and virological
analysis of cerebrospinal fluid (CSF).

NB! Lumbar puncture is performed with great care
due to the danger of brain herniation and death of the
patient!

Contraindications: displacement of midline struc-
tures (according to Echoencephalography, CT, MRI);
blockage of liquefied tracts (according to ophthalmolog-
ical studies); clinical signs of brain herniation (Cushing’s
phenomenon - the presence of arterial hypertension
and bradycardia, a rapid increase in focal symptoms,
deepening of the level of consciousness disturbance).

— Study of the CSF by the polymerase chain reaction
(PCR) method for the detection of nucleic acids of mi-
croorganisms.

— Virological research of biological fluids.

— Serological tests of blood and CSF to detect anti-
bodies to viruses, rickettsia, and other microorganisms.

— Ophthalmological studies (assessment of the con-
dition of the optic disc, retinal vessels, and fundus).

Instrumental investigations:

A) Reliable methods:

— computer tomography of the brain (CT);

— magnetic resonance imaging of the brain (MRI).

B) Auxiliary methods:

— electrocardiography (ECG);

— chest X-rays and skull X-rays in 2 projections;

— electroencephalography (EEG);

—rheoencephalography (REG);

— echoencephalography (echoEG);

— brain scanning using radioactive isotopes;

— cerebral angiography.

Clinic. The development of NNGM can be assumed
if the patient develops and increases negative neu-
rological dynamics in the form of the appearance of a
convulsive status, and against this background, there
is a progressive disturbance of consciousness up to the
development of a comatose state. Three groups of syn-
dromes can be distinguished in the clinical picture of
cerebral edema:

1. General cerebral syndrome, the symptoms of
which are characteristic of increased intracranial pres-
sure (ICP).

2. Diffuse rostrocaudal increase of neurological
symptoms.

3. Dislocation of brain structures.

General cerebral syndrome. An increase in ICP usu-
ally causes its clinical picture. It has a different clinical
picture depending on the speed of its growth. The av-
erage level of ICP, measured in the position of lying on
the side in an adult person, is 10-15 mm Hg. (100-150
mm water column). An increase in ICP is usually ac-
companied by the following symptoms: headache, nau-
sea and/or vomiting, drowsiness, and swelling of optic
nerve discs. Drowsiness is the most unfavorable prog-
nostic sign. With a slow increase in ICP, “morning” head-
aches appear more often; sometimes, vomiting occurs
at their height. In most cases, vomiting occurs without
nausea. The headache usually subsides a little after that.
Transient dizziness is possible. There are slowly increas-
ing changes in the psyche according to the type of disin-
hibition: restlessness, irritability, and moodiness appear.
Drowsiness is not observed. An early objective symptom
of slowly progressive ICP growth is venous congestion
and initial swelling of the optic disc; at the same time
or a little later, appear X-ray signs of intracranial hyper-
tension, such as osteoporosis of the Turkish saddle and
thinning of the calvaria bones. With a rapid increase
in ICP, headaches often have an attack-like, paroxys-
mal character. The pains are excruciating, severe, and
accompanied by vomiting, which does not bring relief.
Meningeal symptoms appear, tendon reflexes increase,
bradycardia occurs, and motor reactions slow. Charac-
teristic oculomotor disorders due to compression of the
IIl and VI pairs of cranial nerves. With the further pro-
gression of intracranial hypertension, mental disorders
occur according to the type of inhibition: severe drowsi-
ness, memory loss, slowing of thinking and speech ap-
pear; the patient is reluctant to come into contact; on
the fundus of the eye there is marked stagnation, hem-
orrhages and white foci (secondary atrophy). The de-
compensation phase of intracranial hypertension ends
with symptoms of progressive impairment of conscious-
ness (up to coma) and vital disturbances, one of the
causes of which is dislocation and brain herniation.

The syndrome of diffuse rostrocaudal increase of
neurological symptoms reflects the gradual involve-
ment in the pathological process of first cortical, then
subcortical, and ultimately brainstem structures. With
edema of the cerebral hemispheres, consciousness is
disturbed, and generalized clonic convulsions appear.
The involvement of subcortical and deep structures
in the process is accompanied by psychomotor excite-
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ment, hyperkinesis, the appearance of grasping and
protective reflexes, and an increase in the tonic phase
of epileptic paroxysms. When the upper parts of the
brainstem and the hypothalamic area (mesencephalic-
diencephalic parts) are involved in the pathological pro-
cess, as a rule, impairment of consciousness (sopor or
coma) increases, and initial disorders of the respiratory
function and the cardiovascular system appear. Convul-
sions acquire a brainstem character (opisthotonus). A
pathological setting of the extremities is also formed:
extensor positions of the arms and legs (position of de-
cerebration rigidity). At the same time, there is an ex-
pansion of the pupils with a sluggish reaction to light.
When the edema spreads to the middle parts of the
brainstem (pons), peculiar breathing disorders (periodic
breathing), maximum bilateral constriction of the pupils
(with a predominant lesion of the pons), stem paresis
of gaze, disappear oculocephalic and oculovestibular re-
flexes. The spread of edema to the lower parts of the
brainstem (medulla oblongata) leads, first of all, to an
increase in disturbances of vital functions — breathing
(Biot’s breathing) and cardiovascular activity (slowing of
the pulse and lowering of blood pressure). During the
neurological examination, diffuse muscular hypotonia,
absence of tendon and periosteal reflexes, maximum
dilation of pupils on both sides with lack of reaction to
light and immobile eyeballs are noted in the patients.

Brain herniation can be observed in several clinical
variants depending on localization:

herniation of the medial sections of the cortex of the
hemispheres under the fax process — possible compres-
sion of the anterior and posterior cerebral arteries with
the development of an ischemic stroke, which is mani-
fested by weakness of the muscles of the opposite leg
and a decrease in bladder control;

temporal-tentorial, when the uncus cerebri is dis-
placed in the notch of the cerebellar tentorium, com-
pressing the oculomotor nerve and displacing the pe-
duncles of the brain; ipsilateral mydriasis with reactive
pupil and contralateral hemiparesis are characteristic
(ipsilateral hemiparesis is less likely);

transtentorial displacement of the diencephalon
down relative to the tentorium cerebelli, which is ac-
companied by suppression of consciousness to the
point of sopor and coma and breathing disorders (more
often according to the Cheyne-Stokes type); character-
istic narrowing of the pupils, but their reaction to light
persists for a long time;

herniation of the cerebellar tonsils into the foramen
magnum with compression of the medulla oblongata
and the development of Cushing’s triad (breathlessness,
arterial hypertension, bradycardia) followed by cardio-
respiratory collapse.

Emergency care at the pre-hospital stage.

As a rule, developing a comatose state with ESB oc-
curs in hospitalized patients with insufficiently effective
treatment. However, with the rapid course of the dis-
ease, it may be necessary to provide emergency care at
home.

1. Maintaining the function of external respiration
and blood circulation (if necessary):

— ensuring patency of the upper respiratory tract
(airway, S-shaped tube);

—inhalation of oxygen;

— tracheal intubation, mechanical ventilation with
inadequate ventilation;

— strophantin 0.05% solution 0.5 ml intravenously;

— dopamine 4% IV drip.

2. Fight against ESB:

— dexamethasone 8-10 mg IV,

— sodium oxybutyrate 20% solution 10-12 ml.

3. When a seizure occurs:

—sibazon 0.5% 2 ml IV (in the absence of effect, con-
tinue administering until the condition improves, maxi-
mum dose — 6 ml).

The patient is transported to the hospital in a stable
lateral position by the medical team in a specialized
car (reanimobile) due to the possibility of the need for
emergency resuscitation measures.

At the hospital stage. The main obstacle to the
treatment of ESB is the ambiguity of the processes,
which represent an extensive network of compensatory
and pathological reactions that occur in response to the
influence of an etiological factor. In such a situation, a
complex approach to the fight against ESB is justified, in
which it is necessary to take into account the etiology of
the process, its pathogenesis, the phase of the course,
the spectrum of pharmacological action of drugs, and
the patient’s condition in each specific case.

1. Etiotropic therapy (when using antibiotics, it
should be remembered that with ESB, almost all pen-
etrate through the BBB). In practice, drugs that have this
ability are typically used. The dose exceeds the usual by
two times (administered IV, endolumbar). Antibacterial
therapy for the prevention of secondary infection (most
often hospital-acquired, i.e., low sensitivity) — broad-
spectrum antibiotics — lI-Ill generation aminoglycosides,
[1I-IV generation cephalosporins, semi-synthetic penicil-
lins, carbapenems, monobactams, chloramphenicol, flu-
oroquinolones — parenterally. If a secondary infection
or purulent meningitis (meningoencephalitis) develops,
after determining the microflora’s sensitivity to antibi-
otics, proceed to the administration of the appropriate
drug. In case of anaerobic infection — metronidazole —
7.5 mg/kg/single-dose — intravenous drip three times
a day, in combination with lincomycin — 10-20 mg/kg/
daily dose - divided into 3-4 intramuscular injections;
or clindamycin — 30-40 mg/kg/day dose — divided into
3-4 intramuscular injections. Lincomycin and clindamy-
cin can be administered intravenously but slowly (drop-
wise!) —for at least 20 minutes —to prevent neuromus-
cular blockade and cardiovascular system dysfunction.
Antibiotic therapy should be carried out with antifungal
drugs and B vitamins.

2. Anti-edema therapy:

— raising the head end of the bed by 20-30°;

— moderate sedation (fentanyl 0.005% 0.7 ml/h +
sibazone 0.5% 0.6 ml/h);

— moderate hyperventilation (pCO2 30-35 mm Hg);

—ventricular or lumbar drainage;

—mannitol up to 1 g/kg/day or 10% NaCl 2-3 boluses
of 50 ml each.

— deep sedation (fentanyl 0.005% 1.4 ml/h + siba-
zone 0.5% 1.5 ml/h);

— hyperventilation (pCO2 25-30 mmHg under control
of blood saturation).

—vasopressors to SBP>120 mmHg;

— barbiturate coma;

— surgical decompression.
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3. Detoxification therapy. The primary method is
forced diuresis, which involves initial water loading,
rapid administration of diuretics, and replacement of
electrolyte losses.

Infusion therapy is carried out in a zero or moder-
ately negative balance, colloid solutions - refortan,
hecodez, reosorbilact; and crystalloid solutions are
administered in a ratio of 1:4, taking into account the
physiological need + 1000-2000 ml.

NB! Glucose solution can be administered only from
the 2nd day in the form of GiK under the condition of
normoglycemia in the patient.

Diuretics (furosemide 1-5 mg/kg, diacarb 20-40 mg/
kg/day)

Correction of the electrolyte composition of the
blood (depending on the type of electrolyte distur-
bances, NaCl 10%, KCI 3.75-7.5%, MgS04 25%, CaCl 10%
are used as an addition to infusion medium, as well as
ready-made electrolyte solutions — Lactosil, Trisil, etc.)

4. Antihypoxic therapy (neuroprotection):

Oxygen therapy.

The fight against hyperthermia (NSAIDs, craniocere-
bral hypothermia).

Improvement of microcirculation and rheological
properties of blood, restoration of acid-base balance
(ABB) (heparin 500 units/kg/day, fraxiparin 0.3 ml/day,
pentoxifylline 3-5 mg/kg/day, actovegin 10-20 ml, con-
trical 500-1000 1U/kg/day).

Sedation therapy is carried out following the order
of the Ministry of Health of Ukraine Ne 245 dated
05/26/2006, presented above. Also, 20% sodium oxybu-
tyrate is used up to 200 mg/kg/day.

Vitamin therapy (vitamins C, E, group B).

5. In the case of developing brain dislocation syn-
drome: endolumbar administration of 40-60 ml of iso-
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tonic sodium chloride solution, craniocerebral hypo-
thermia, intubation, and mechanical ventilation.

6. Therapy with inhibitors of proteolytic enzymes:
Kontrical (Trasylol, Tsalol) — 1000-2000 units/kg/daily
dose, divided into 2-3 administrations, intravenous jet
(slowly!) or drip on 5% glucose solution or physiological
solution; or Gordox — 10000-20000 units/kg/day dose,
divided into 2-3 administrations, intravenous drip in 5%
glucose solution or physiological solution. Determining
individual sensitivity using a skin test (introduction of
0.2 ml) is recommended.

7. General care: timely feeding (by mouth, tube);
changing the bed; observance of asepsis and antisep-
tics; care of the intubation tube; establishment of ad-
equate humidification of inhaled gases; prevention of
bedsores, baths, and body wipes.

Prognosis. A timely diagnosed and treated ESB prac-
tically does not affect the patient’s quality of life. As a
rule, we are talking about several weeks or months nec-
essary for full recovery and restoration of strength.

Prevention. Not developed.

Conclusions.

From the point of view of pathomorphology, edema,
edema-swelling, and swelling of the brain are sepa-
rate pathological processes that occur independently
or simultaneously can complement and pass into each
other. These conditions manifest similarly, but different
treatment principles must be followed. Edema-swelling
of the brain due to infectious diseases pathogenetically
refers more to the cytotoxic form and requires prescrip-
tion drugs that increase intracellular metabolism.

Prospects for further research.

There is a need for further in-depth study and con-
sideration of this condition’s pathogenetic, pathophysi-
ological, and therapeutic aspects.
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emarnax.

Y KniHiyi iHpeKkyiliHux xeopob HAbPAK-HABYXAHHA 20/1086HO20 MO3KY BUHUKAE Haldyacmiwe npu 3ananbHUx
npouyecaxe8Mo3KyiMo3Ko8UX0b6010HKAX: MPU bAKmMepianbHUXi8ipyCHUX MeHiH2imax, eHueganimax; 3axXe0pHo8aHHSIX,
AKI CYnpo8oOHYylombCsa pO38UMKOM UepebpanbHO20 8aCKYyAimMy (8axcKi popmu 2puny, 2emopazivyHi AUXOMAHKU,
ManApis), momy npasusnbHa 0iazHOCMUKA i iKYy8AHHA b020 MamMos02iYyHo20 CUHOPOMY MAE BUPIWIANbHE 3HAYEHHSA
014 ycniwHoi mepanii 6azameox iHgheKuiliHux xeopob.

3 no2nady namomopgonoeii HabpaK, HAbPAK-HAOYXAHHA | HABYXAHHA 20/108H020 MO3KY — e OKpeMi namosno2aivyHi
npouecu, wo nepebiearoms camocmiliHo, a60 00HOYACHO, MOX(Yymb O0MoBH8AMU i nepexooumu 00UH 8 0OHO20.
KniHiYHO yi cmaHuU npoAeaaomMsca 00HAKOBO, HAMOMICMb MompibHO O0oMpuMy8amucs, Pi3HUX MPUHYUNI8
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NiKy8aHHA. HabpAK-HABYXAHHA 20/108H020 MO3KY 30 iHgheKUiliHux x8opob namozeHemMu4Ho binbuwe 8iOHOCUMbCA
00 YUMOMOKCUYHOI hopmu i nompebye npusHaYeHHs rpenapamie fAKi MOCUMOOMb 8HYMPIWHbOKAIMUHHUU

memabosniam.

Knrouvoei cnoea: iHgheKuiliHi x6opobu, HAbPAK-HAOYXAHHA 20/108H020 MO3KY, /iKYy8AHHA.

38’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-A0CAIA-
HUMMK poboTamu.

PoboTta € ¢pparmeHtom HAP: «Ontumisauia niky-
Ba/IbHO-AiarHOCTUYHOI TaKTUKM Mpu iHPeKLiMHUX 3a-
XBOPIOBAHHAX BipycHOi, bGakTepiasbHOI, MapasuTapHoi
eTtionorii Ta ix MiKCT-GOpM Ha OCHOBI BUBYEHHA iX KNi-
HiKO-MaToreHeTUYHUX ocobnmsocTeli», No aep:kasHOI
peecTpauii 0119U102923.

Bcryn.

Habpsak-HabyxaHHA roN0BHOTO MO3Ky (HHIM) —
KNiHIYHUI CMHAPOM, AKUIA XapaKTepU3YeETbCA Habpsa-
KOM TKaHWH FO/I0BHOrO MO3KY i3 36ifbWeHHAM Moro B
06’eMi Ta NiABULEHHAM YepenHO-MO3KOBOIO TUCKY.
[aHunii cuHapom noainaetbca Ha Tpu dopmn — cTagii:
HabyxaHHA — HAKOMUYEHHA PIgUHKN B KAITUHAX; HAabpAK
— HAKOMWUYEHHA PigUHM B MiIXKKNITUHHOMY NPOCTOPI, Ha-
bOpAK-HabyxaHHA — HAKOMUYEHHA PIAVHK Y KNITUHAX Ta B
MiXKKAITUHHOMY npocTopi. Tpy dopmm — cTagii npakTny-
HO 3aBXAM NOB’A3aHi MiXK COBO0I0 | MOXKYTb MepexoanTu
OAHA B iHWY NOAINAKYM aHATOMIYHI LiINAHKN MO3KY Ha
30HM BNAMBY. Habpak ronoBHOro MO3Ky xapaktepuay-
€TbCA HAKOMUYEHHAM PIANHWN Y MiXKKIITUHHOMY NPOCTO-
pi (eKcTpaLentonapHo), Wo NPosBAAETLCA CTUCHEHHAM
pioVHOIO HEPBOBMUX KAITWUH, WO NPU3BOAUTL A0 MOPY-
LWEHHSA AK BHYTPILHbOKNITUHHMX BiOXiMiYHMX NpoLecis,
TaK i MiXKKNITUHHOTO OBMIiHY XiMiYHMMK peYoBUHaAMM,
YCKNIAZHKOE TPAHCMOPT KUCHIO 3 HAaCTYMHO aucTpodieto
i 3arnbennto KNiTMH. HaTomicTb nig TepmiHOM «HabyxaH-
HA TOJIOBHOTO MO3KY» PO3yMitoTb 36inbleHHA 06’emy
rOJIOBHOTO MO3KY Yepes3 CKYNYeHHA piguHu BcepeauHi
HEepBOBUX KAITUH (IHTpaLEentoNsapHO), WO TaKOXK € Npu-
YMHOK AECTPYKUil KNiTMH. HabpsaK ro/sioBHOTO MO3KY
BNACTUBMUIA Hacamnepen Ana 6in10i peyoBuHKU, a Haby-
XaHHA Ans Makpormii (actpouunTis); 3arnbenb HelpPOHiB
€ BTOPMHHMM NPOLECOM AK NPU HAbpAKY, TaK i Npu Ha-
byxaHHi ronosHoro mosky [1, 2]. HHI'M cnpuynHse no-
pyLweHHA GYHKLIOHYBAHHA HEPBOBOI CUCTEMM B LLiIOMY.

Lle naTonoriyHWi cTaH MOKe CTaHOBWUTM 3arposy
[ONA KUTTA XBOPOTrO Ta BUMAra€ BY4aCHOI AiarHOCTMKK Ta
nikyBaHHA [3, 4].

Ha cborogHi Bce LWWe AMCKYTYHOTbCA MUTAHHA MNPO
KnacudikaLito, eTioNnoriyHi NPUUYNHK, XapaKTep Tpurep-
HUX MeXaHi3MiB, CNiBBiIAHOLWEHHA NPOLLECIB, LLLO IeXKaTb
B OCHOBI AK po3BuTKY HHIM, TaK i 3axMCHMX npouecis
opraHiamy ntogMHU. AKTYaZlbHUM € HamaraHHa Bigau-
depeHuioBaTK HabpAK Big HabyxaHHS Mig, Yac NikyBaH-
HS XBOPOrO, WO HanpsmMmy rnos’sA3aHe 3 MUTaHHAM MNpo
HaMbinbLW pauioHanbHi TepaneBTUYHI niaxoam [5].

Merta gocnigeHHs.

MpoBeCcTU aHasi3 Cy4acHUX KNiHIYHUX KOHLENUin, ai-
ArHOCTUYHUX | NiKYBaNbHUX NiAxXoais, AKi NpeacTaB/eHi
B NiTepaTypi, Wwoao npobnem paHHboro giarHosy HHIM,
3HAYYLLLOCTi MOro K/iHIYHOro BM3HAYEHHA Ta NiKyBaHHA
Ha 4OrocniTanbHOMY i rocniTafibHOMY eTanax.

OcHOBHa YacTuHa.

ETionoriyHi YMHHUKN. Y KNiHiLi iHbeKLiMHMX XBOpob
HHIM BMHMKae HaliyacTille nNpu 3anasbHMX Npouecax
B MO3KY i MO3KOBMX 060/10HKax: Npu bakTepianbHUX i
BIPYCHMX MeHiHriTax, eHuedanitax, meHiHroeHuedani-

Tax; 3aXBOPIOBAHHAX, AKI CYNPOBOANKYIOTLCA PO3BUTKOM
uepebpanbHOro BackyniTy (Bakki ¢dopmu rpuny, IPBI,
MEHIHFOKOKOBI iHEKLii, remopariyHux NMXoMaHKax,
manspii) [6].

MatoreHes. MoOHATTA «HabpAK-HabyxaHHA» BiANOBI-
[.a€ PO3BUTKY [BOX Npouecis — 6e3nocepesHbo Habps-
KY 3 HAKOMUYEHHAM PiAVHW B MiXKKNITUHHMX NPOCTOpax
MO3KY i HabyXaHHA KNITUH B pe3y/nbTaTi HAKOMUYEHHA B
HUX PiANHK, NOB’A3aHOO 3 TOKCMHaMK abo meTaboniTa-
MW KNITUHU, KWW NpU3BOAUTb A0 36inblieHHA 06’emy
KNiTMHW. HabpsaKk Nokanisyetbcs nepesBaxkHo B 6inii, a
HabyxaHHA B Cipill peYOBUHI FOIOBHOrO MO3KY. Y maTo-
reHesi HHI'M matoTb 3HAYEHHA UMPKYAATOPHI, CYANHHI
Ta TKaHWHHI dakTopu [7, 8]. LMpKynatopHi dakTopu Ue,
no-neplue, 3HayHe MiABULLEHHA KPOB'AHOIO TUCKY B
npekaninAapax, Kaninapax i NocTkaninapax MoO3Ky BHa-
CNiAOK NigBULLEHHA apTepiaibHOro TUCKY | pO3LWMPEHHA
MO3KOBMX apTepili: Npu LLbOMY NOCUNIOETLCA dinbTpauis
BOAM 3 MiKPOCYAMH B Mi>KK/IITUHHI MPOCTOPM MO3KY i No-
LUKOAMKYIOTBCA MOro TKAHWMHHI eNemeHTH, No-4pyre, Npu
reHepasnisoBaHii abo micueBi HeaOCTAaTHOCTI KPOBO-
NOCTa4YaHHA i FiNOKCii MO3KOBOI TKAHUHW il CTPYKTYpPHI
e/leMeHTU MOLUIKOANKYIOTbCA i CTaloTb CXWAbHUMU [0
HaKoMWYyeHHs BoaM (iLWeMIYHMI i noCTileMiYHUn Ha-
6pAK MO3KY) 33 PaxyHOK HaKOMWYEHHA TOKCUYHUX MO-
nekyn metabonitis i 6akTepianbHUX, BiIPYCHUX TOKCUHIB,
Nno-TpeTe, NPU Pi3HOMAHITHUX MATONOTIYHUX MpoLecax
y FO/IOBHOMY MO3KY MOPYLUYETLCA BEHO3HUM i nimda-
TUYHWUI BIATIK, WO TaKOX NPU3BOAUTL A0 HAabpAKy-Ha-
6yXxaHHIO rOIOBHOrO MO3KY, NO-4eTBepTe, NOPYLLIYETHCA
LIMPKYAALLIA CATMHHOMO3KO0BOI pianHN. CyauHHI YNHHUKM
— NOPYLUEHHA NPOHUKHOCTI CTIHOK MiKPOCYANH MO3KY, B
pe3ynbTaTi AKOro Monekynn Bifka Ta iHWKWX CKAaL0BUX
YaCTUH M1Ia3MM KPOBI NPOXOAATb Yepes NopyLIeHUN re-
MmaToeHuedaniyHnin 6ap’ep y TKAHMHHI NPOCTOPY MO3KY,
LLLO He TiIbKX NiABULLYE OCMOJIAPHICTb MiXKNITUHHOT pi-
AVHW, ane 1 YLUKOAMKYE KNITUHHI MeMbpaHu, nopyLuyto-
UM OYHKLIiO HEMPOHHUX eNeMeHTiB MO3KY 32 paxyHOK
Aectabinisauii membpaHo 3aneXHUX GePMEHTHUX CUC-
TeM KNITUHW. TKaHWHHI YMHHUKM — MEePBUHHE MOLLKO-
OXKEHHA KNITUHHUX MeMbpaH i uMTonnasmu HeNpoHiB
bakTepiamun, Bipycamu i IXHIMM TOKCUHAMM; NPU LbOMY
NOPYLUYETHCA TPAHCMOPT Yepe3 membpaHu ioHiB i Boaw,
WO HAKOMWYYETbCA BCEPeAMHi KNITUHHUX e/leMEHTIB,
nepw 3a BCe [NiabHUX, BUKAMKAKOUYM 1X HabyxaHHS.
3rigHO 3 pgokTpuHoto MoHpo-Kenni, Aka 3anpoBaaxe-
Ha 6inblW AK ABICTi POKiB TOMY, B MOPOXKHWUHI Yyepena
Mae 36epiraTnca AMHaMiYHa piBHOBara TPbOX OCHOBHMX
KOMMOHEHTIB: PeYOBUHM MO3KY, NIKBOPY Ta KPOBi, Cyma
TUCKIB SIKMX | CTAHOBUTb BHYTPIilWHbOYEPENMHUN TUCK
(BYT, y Hopmi He 6inble 20 mm pT. CT.). AKLLO 3MiHIO-
€TbCA TUCK OLHOIrO0 KOMMOHEHTY, abo 3'ABAAOTLCA HOBI
(Hanpuknag, remaToma, NyX/MHA, MOLIKOAMKEHA 3a-
nasibHUM NPOLLECOM LiNIAHKA FONIOBHOFO MO3KY), TO KOM-
NEeHCaAaTOPHO MAE 3MEHLLYBaTUCA TUCK iHLIWX CKNAJ0BUX,
came TaK MigTpuMyeTbea cTanicte BYT [9, 10, 11]. Ane
npu HHIM Big6yBaeTbca 3puB aBToperynauii, Hekom-
neHcoBaHe Ta HeperynboBaHe 36inbweHHA BYT. Mpwu
HabpAKy-HabyxaHHi ro0BHMIA MO30K CTae 6inblumMm 3a
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06’eMOM, ane, OCKi/IbKK, Yepen € pUrigHUM i HeenacTny-
HUM, BHYTpPiLUHbOYEPENHUA NPOCTip 36iNblyBaTUCA He
MOKe, L0 CNPUYMHAE AMCNOKALLKO i CTUCHEHHA CTPYK-
TYp roJIOBHOIO MO3Ky ax A0 3arnbeni xsoporo [12, 13].

Cnig, HarosocuTK, WO NPAKTUYHO BCi BUAM HabpAKy
ro/IOBHOIO MO3KY, AKi ByayTb ONMUCaHi B Uil cTaTTi, i € Ha-
BpAKOM fIK TaKMM. Jlve UUTOTOKCUYHUIA (KNITUHHKI)
iHeKLinHMA HabPAK rONIOBHOTO MO3KY MOXHa BBaKaTu
NPWKNaSoM HabyxaHHA roN0BHOrO Mo3Ky. Came Tomy L
ABa Nnpouecu, a came HabpAk Ta HabyxaHHA TKAHWHM ro-
JIOBHOTO MO3KY € CaMOCTIMHUMM, BOHM TiCHO NOB’A3aHi
MiXK c060t0, IHKOIM MOXYTb PO3BMBATUCA OLHOYACHO,
MOYTb CYNpPOBOAMKYBATU OAMH OAHOTO Ta NepexoanTm
OAMH B O4HOrO, TOMY 3 KAIHIYHOI TOYKM 30pY LLi NOHATTA
TAYMayaTb AnWe SK HabpsAK roNoBHOro MO3Ky (He 3ra-
Aytoun Npo HabyxaHHA), OCKINIbKM CMMNTOMATUKA OAHa-
KOBa i KNIHIYHO, Y NiXKKa XBOPOro BiAPI3HUTM iX HEMOXK-
nmeBo. Hatomicte natomopdonorivyHi 3miHM pi3HATLCA.
MpuHUMNK NiKyBaHHA | Npu HabpAKy, i Npn HabyxaHHI
TaKoX pi3Hi [14, 15, 16]. Po3pi3HAtOTb Taki TN Habpa-
KY MO3KY: ® Ba3OT€HHUN; ® UMTOTOKCUYHUIA; ® OCMOTHY-
HUI (iOHHKMIA); ® iHTepcTULianbHKU (rigpouedanivyHmit);
® rigpocTaTMyHmin; o cneundiyHi pigkicHi cybétunu. Ba-
30reHHNI HabpAK ro/I0OBHOrO MO3KY MOB’I3aHUI i3 pis-
HOMAHITHMMM 3MiHaMW B CyAMHaxX remaTtoeHuedanivyHo-
ro 6ap’epa (FEB), Wo npu3BOAATb A0 OAHOrO HaCNiAKY
— NiABMLLEHOI NPOHMKHOCTI CTIHKW KaninApis, ekcTpa-
Ba3aLi€l0 Ta NO3aKNITUHHMUM HAKOMUUYEHHAM PiaAUHU i
BHYTpilIHbOCYAMHHMX Binkis [17]. Mpu nopyweHHi npo-
HUKHOCTI NEB iIHTEHCMBHICTb TpaHCCyaaL,ii naasmm KpoBi
3 PO3YMHEHUMM B Hill peY4OBMHAMM Ta iX HAKOMUYEHHSA
B iHTepCTMLiaIbHOMY MPOCTOPi FOZI0OBHOrO MO3KY Mpo-
nopuiiHa cTyneHo ylwKoaKeHHA TEB, wo i BUKAMKaE
36inblWeHHs 06’emy ronosHoro mosKy [18]. Migsuie-
Ha MPOHMKHICTb CTIHKM Kaninapis BMHWKAE yepes 6es-
nocepegHe ii yWKOAMKEHHA (HampuKkaag, aHaTomiuHe
PYHYBaHHA CTIHKX cyauH), abo BHAcNigoK 4OBroTpwu-
Ba/I0r0 NiABULLEHHA TiAPOCTaTUYHOIO TUCKY BCEPEAMHI
CyAMHHOrO pycna, abo Yepes nNiaBULWEHHA OCMOTUYHO-
ro TUCKY B TKaHMHI MO3KY (Hanpwknaz, BCTAHOB/EHO,
WO Y BOTHMLL HEKpPO3y, Pi3KO 3pOCTaE KOHLEHTpaLia
OCMOTUYHO aKTUBHWUX PEYOBUH i CMOCTEPIraeTbCA Nen-
KouuTapHa iHdinbTpaLis, a, AK Bi4OMO, aKTUBOBaHI fiei-
KOLMTU BUAINAIOTb METanonpoTeiHasu, OKCUA, a30Ty,
AKI TaKOXK MOXKYTb ywKogxKyBath MEB [19, 20]. Halyac-
Tille BAa30OreHHW HabpAK MO3Ky CroCTepiraeTbca npwm
YyepenHo-mMO3KOBMX TPaBMaX, PISHUX MyXAMHAX MO3KY,
iHPEKUiIMHNX ypaXKeHHAX LEeHTPa/ibHOi HEepBOBOI CUC-
TEMMW, FreMOopariyHnX iHCyNbTax, rasoBii, KUPOBIN em-
6onii, eknamncii. LUUTOTOKCUUYHUI (KNITUHHKUI) HabpaK
€ TUNOBUM NPUKAAZOM HabyXxaHHSA rONOBHOIO MO3KY 3
natomopooriyHOT TOYKM 30pY | XapaKTepPU3YyETbCA Ha-
ByXaHHAM BCiX KNITUHHUX €1eMEeHTIB roOI0BHOTO MO3KY:
KNITUH MaKpOTii — acTPOLUTIB, AKI yparkatoTbCa nepLum-
MM, HEMPOHIB, | HABITb eHAOTeNiaIbHUX KMITUH CTiIHOK
CYAMH, CamMe TOMY LIMTOTOKCMYHMIA HabpAK MO3Ky 3a-
3BMYall nepexoauTb Yy Ba3oreHHWn. Llein tmn Habpsary
BUHWKAE MPU BMNANBI TOKCUYHUX PEYOBUH HA KAITUHU
roJIOBHOTO MO3KY Y pe3ynbTaTi YOro NopyLUIyeETbCA HOP-
MaJIbHUIN KNITUHHUIA MeTabosliam, aKTUBYHOTbCA aHae-
PO6HI WAAXM 06MiHY PeYOBUH, TOMY 3MIHIOETHCA MPO-
HUKHICTb KNITUHHUX MembpaH (BMYepnaHHA [xKepen
eHeprii Npn3BOANTb A0 HeaoCTaTHOCTI ATd-3anexHoro
HaTpieBoro Ta Kanieeoro Hacocis) [21, 22]. KiHueBum
HaCNiZAKOM UMTOTOKCMYHOrO HabpsKy € 3armbenb Kii-

TUH. TaKU HabpsK MU MOXEMOo crnocTepiraTm npu pis-
HUX OTPYEHHAX, HAaNPUKAA4, LiaHigamu, YagHUM rasom,
npoayKTaMmun po3naay remornobiHy, npu rinepamoHiemii
i Npu iwemii Mo3Ky Ha OGOHI iwWemiyHOro iHcynbTy, Bi-
pycHux iHpekuiax [23]. OcMOTUYHUIA (iIOHHKUIA) HabpaK
PO3BMBAETHCA NPU NOPYLIEHHI OCMOTUYHOIO rpajieHTa
Mi>K OCMOJIAPHICTIO TKAHWHU MO3KY Ta OCMOAAPHICTIO
nnasmu (y Hopmi uelt rpagieHT HeBeMKUn, Npu nato-
Norii CYyTTEBO 3POCTAa€ BHACMIAOK MNiABULLEHOI OCMO-
NIAPHOCTI PEYOBUHM MO3KY abo npu rinoocMosApPHOCTI
naasmu Kposi). Llein Tun HabpsaKy po3BMBAETbLCA BHACI-
[OOK BOAHOI iIHTOKCMKaLi Yepe3 HeaaeKBaTHe BBEAEHHSA
BHYTPILUHbOBEHHUX PiAMH (i30TOHIYHMX abO riNOTOHIY-
HWX), HAAMIPHOrO CNOXMBaHHA BoaM (Noniamncii), npu
CMHAPOMI HEafeKBaTHOro CUMHTE3Yy aHTUAIYPETUYHOrO
ropmoHy(AOl) (cuHgpom MNapxoHa), Npu yTOMJEHHi B
NpicHiM BOAi, NPV WBUAKOMY 3HUMXKEHHI PiBHA [/OKO-
31 B KPOBIi Npu rinepocMonApHOMY TinepraikemiyHomy
CTaHi (Komi), npu remogianisi, rinoHaTpiemii. fonoBHa
BiIMiHHICTb OCMOTMYHOrO HabpsAKy Bif, Ba3oreHHOro —
iHTaKkTHicTb TEB. Ane npm MO3KOBMX KPOBOBMINBAX Ba-
30reHHUI HabpsaK MoXKe AOMNOBHIOBATUCA OCMOTUYHUM,
AKUI BUHUKAE HABKO/IO LIUX KPOBOBMAMBIB [24]. IHTep-
cTuuianbHUIA (rigpouedaniuyHunii) HabpaK BMHUKAE Mpu
rigpouedanii 32 ymoBM iCHYBaHHA MepeLKoam BiATOKY
NIKBOPY B LWYHOYKOBIM cuctemi. OBCTpyKLis nNpusBo-
OVTb A0 WBUAKOTO NiABULLEHHA IHTPAaBEHTPUKYIAPHOTO
TUCKY, L0 3MyLUYe LepebpocniHanbHy pignMHy npocoyy-
BATUCA Yyepes CTiHKY LUIYHOYKIB (TpaHceneHaAMMAaNbHO)
B iHTEpCTULiA. TOMY HaKOMUYEHHA pignHK BigbyBaeTbCA
Hacamnepes y NepUBEHTPUKYAAPHIN 30HI rono0BHOrO
MO3Ky [25]. TigpocTaTuyHuin TMn HabpAKy roN0BHOTO
MO3KY CMPUYMHEHUI TAXKKOI apTepiasibHO rinepTeH-
3ieto. TEB 3a/1MWaETbCA HeyLWKoAKEeHUM, ane Biabysa-
€TbCA yNbTpadinbTpaLis Yyepes eHAOTeNIN BOAMW, iOHIB,
HU3bKOMONEKYNIAPHUX PEYOBUH Y MapeHXiMy MO3Ky.
3rofom Npu BMCOKMX Undpax apTepiasbHOro TUCKY BU-
HUWKaE nolKkoaKeHHA TEB i po3BMBAETbCA Ba3OreHHUM
HabpaK Mo3Ky [26]. Kpim OCHOBHMX BuULLENEpPEpaxoBa-
HUX TUMIB HabpPsAKY MO3KY, PO3pi3HATL i cneundiyHi
piaKicHi cy6TMNN: BUCOTHUI HAabPSAK rOIOBHOTO MO3KY,
HabpsAK MO3Ky NMpu CUHAPOMI 3aAHbOI 0BOPOTHOI eH-
uedanonarii, igionaTMYHUIN BiACTPOYEHUI HABPAK ro-
JIOBHOTO MO3KY, MacuBHUI (reHepanizoBaHnit) HabpsK
ro/IOBHOTO MO3KY MiCAA KpaHionnacTMKKM, pagiaujinHo-
iHAYKOBaHMI HabpPAK rofIOBHOrO Mo3Ky [27].

[iarHocTtMuyHa nporpama:

1. BisyanbHwWii ornsg, BW3HAYeHHA eTioNoriyHoro
YMHHMKA, OLIHKA 3arasibHOro CTaHy XBOPOro, 06CTeXeH-
HA WKipM Ta CAM30BMX ODONOHOK, OpraHiB AMXaHHA i
cepueBo-cyanHHoI cuctemu, LLKT, LLHC, H1poK.

2. O6bos’s3koBe BM3HavYeHHs YCC, YAP, AT, LBT.

3. JTabopaTopHi Ta iIHCTpyMeHTaNbHi 06CTeXEHHS:

— AHani3 KpoBi Ha BMICT [/110K03M Ta cedi 3 4o6oBOI
KiZIbKOCTi Ha BMICT [/IFOKO3MW.

— BioximiuHe pocnigKeHHs Kposi (Ht, ceyoBuHa,
KpeaTuHiH, 3a/IMLLIKOBMIA @30T, Koarysorpama, npoTteiHo-
rpama, nedviHkoBi pepmeHTH, 6iNipybiH, aminasa, enek-
Tponitn).

— JlocniaKeHHs KpOoBi i CIM3Y HOCOMNOTKM Ha MiKpO-
dnopy i wyTamBicTb A0 aHTMBIOTUKIB | XimionpenapaTis.

— BpaxyBaHHA norogMHHoro i Lo6oBoro aiypesy.

— [iarHocTUMYHO-NiKyBaibHa MtoMbanbHa NyHKLUIs i
npoBeAeHHs LuMToNoriYHoro, 6ioximiyHoro, 6akTepiosno-
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riYHOro, Bipyco/OriYHOro aHanisy uepebpocniHanbHOI
pianHu(LICP).

NB! Jliom6anbHa NyHKLiA NPOBOAUTLCA 3 BEJIMKOIO
obepekHicTio yepes He6e3neKy BKAIMHEHHA 1 3arnbeni
xBoporo!

MpPOTMNOKA3aHHA: 3MILLEHHA CEPEAUHHUX CTPYKTYP
(3a maHummn Exo EIl, KT, MPT); 6noKaga nikeoponpo-
BigHUX WAAXiB (32 AaHUMKM ODTaNbMONOTIYHUX [OCHI-
[OKEeHb); KNiHIYHI 03HaKW BKAMHEHHS (beHomeH KywunH-
ra — HasiBHiCTb apTepiasbHOI rinepTeHsii Ta bpaguKkapaii,
WBMAKE HAPOCTAaHHA BOTHULLEBMX CMMMTOMIB, MOMU-
61eHHA PiBHA NOPYLEHHSA CBiAOMOCTI).

— JocnipxeHHa UCP meTtogom nonimepasHoi nax-
ytoroBoi peakyii(lN/IP) ana BUABAEHHA HYKIEIHOBUX
KUCNOT MiIKPOOPraHi3mis.

— BipyconoriuHe aocnigmeHHs 6ionoriyHnx piauH.

— CeponoriyHi gocnigxeHHa Kposi Ta LUCP gna su-
ABNIEHHA aHTUTIN 4O BipycCiB, PUKETCIN Ta iHWKUX MiKpo-
OpraHismis.

— OdTanbmonoriyHi gocnigmeHHa (ouiHKa CcTaHy
[OMCKY 30pOBOTr0O HEPBY, CYAMH CiTKIBKM Ta OYHOTO AHa).

IHCTPYyMEHTanbHi AOCNiAXKEHHA:

A) OocToBipHi meToaum:

— Komn’toTepHa Tomorpagdis ronosHoro mosky (KT);

— MarHiTHo-pe3oHaHCcHa Tomorpadis ros0BHOrO
mo3ky (MPT).

B) JonomixHi meToaum:

— enekTpokapaiorpadis (EKT);

— peHTreHorpadia OrK i uepeny B 2x NpoekLisx;

— enekTpoeHuedanorpadia (EET);

— peoeHuedanorpadis (PEl);

— exoeHuedanorpadis (exoEr);

— CKaHYyBaHHA MO3Ky 332 AONOMOTrOH PaioaKTUBHUX
i3oTonis;

— uepebpanbHa aHriorpadis.

KniHika. Po3sutok HHI'M moOKHa npunycTuTH, AKLWO
Yy XBOPOro 3’ABNAETHCA i HAPOCTAE HEBPOJIOriYHA Hera-
TMBHa AMHaMIiKa y BUIIALI NOABM CYSOMHOrO CTaTycy i
Ha GOHI LbOro cnocTepiraeTbca NPoOrpecytoye NopyLleH-
HA CBIZOMOCTI @ A0 PO3BUTKY KOMATO3HOro CTaHy. Y
KNiHIYHIA KapTUHI HABPAKY MO3KY MOXKHAa BUIINUTU TPU
rpynu CMHAPOMIB:

1. 3aranbHOMO3KOBWUIA CUHAPOM, CUMMATOMMU AKOro
XapaKTepHi AnA NigBULLEHHA BHYTPILIHbOYEPEnHOoro
TUCKy (BYT).

2. OndysHe pocTpoKayganbHe HAPOCTAHHA HEBPO-
NOTIYHUX CUMMNTOMIB.

3. uMcnoKauia MO3KOBUX CTPYKTYP.

3arasibHOMO3KOBMIN cuHAPOM. KniHiyHa KapTuHa
Moro 3asBuuyait obymossieHa nigsueHHsm BYT i mae
Pi3HY KAiIHIYHY KapTWUHY B 3a/e€XKHOCTI Bif, WBWUAKOCTI
Moro HapoctaHHA. HopmanbHuiA piBeHb BYT, BumiptoBa-
HUI B NONOMEHHI Nexaun Ha 6ol y Aopocnoi NoanHN
10-15 mm pT. cT. (100-150 mm BogsAHoro crosna). Mia-
BULLLEHHA BYT 3a3BMYall CynpoBOAKYETbCA HACTYMHUMM
CMMMNTOMaMM: TON0BHUIA Binb, HyaoTa i/abo 610BaHHS,
COHNMBICTb, HAbPAK AWCKiB 30pOBUX HepsiB. Hainbinb-
IO MPOrHOCTUYHO HECMPUATIMBOK O3HAKOK € COHIN-
BicTb. lNpwn MoBiNbHOMY HapocTaHHi BYT 3’asnatoTbea
yacTile «paHKoBi», roNoBHi 60ni, iHKOAM Ha iX BUCOTI
BUHMKaEe 61t0BaHHA. Y BinbluocTi BUNagKis 61t0BaHHA
npotikae 6e3 HyaoTu. [0N0BHUI 6inb Micna uporo, AK
npaBu/I0, TPOXM 3MEHLWYETbCA. MOXKAMBA HAABHICTb MU-
HYLLMX 3anamopoyeHb. CnocTepiratoTbcA NOBIZILHO Ha-
pocTatodi 3MiHM NCUXIKM 3@ TUMOM PO3rabMOBYBAHHA:

3'ABNIAETbCA HECNOKil, ApaTiBAMBICTb, MPUMXIUBICTb.
CoOHNMBICTb He cnocTepiraeTbca. PaHHIM 06’€KTUBHUM
CMMMNTOMOM MOBI/IbHO MPOrpecyyoro 3poctaHHAa BYT
€ NOBHOKPOB’sl BEH i MOYaTKOBMI HAbpPsK AWCKa 30po-
BOrO HEPBY; OAHOYACHO abo TPOXM NisHille 3’ ABNAIOTLCA
PEHTreHOoNOriYHi O3HAKM BHYTPILWHbOYEpPenHOI rinep-
TEH3ii: 0CTeonopo3 TypeLbKoro cigna, BUTOHYEHHA Kic-
TOK CKAeniHHA. Mpu WBNAKOMY HapoCTaHHi BYT ronosHi
60ni 4acTo MatTb HaNaZoMOAiGHMI, NAPOKCU3Masb-
HUI xapaKTep. boni po3nupatoTb, CUIbHI, CYNPOBOANKY-
IOTbCA ON10BAHHAM, WO HE MPUHOCUTL MONEreHHs.
3’ABNAIOTLCA MEHIHreanbHi CUMMNTOMM, NiABULLYOTHCA
CYXOXXWUNbHI pedniekcn, BUHUKAE OpaauKapgisa, yno-
Bi/IbHEHHA MOTOPHMX peaKLiil. XapaKTepHi OKOpyXOBi
po3n1aam 3a paxyHoOK cTuckaHHA Il i VI napu yepenHo-
MO3KOBMX HepsiB. lMpn noganbliomy nNporpecysBaHHi
BHYTPIiLWHbOYEPENHOI rinepTeHsii BUHMKaOTb MNOPYLLEH-
HA NCUXiKW 32 TUMOM ranbMyBaHHSA: 3'ABNAETbCA BMpaA-
YKEHa COH/IMBICTb, 3HMMKEHHA Nam’ATi, ynoBiNbHEHHSA
MWCNEHHA, MOB/IEHHA; XBOPUI HEOX04Ye BCTYMNaE Y KOH-
TAKT; Ha O4HOMY [Hi BU3HAYAETbCA Pi3KO BUPANKEHWNI 3a-
CTili, KPOBOBMAMBM i 6ini BOrHMLa (BTOpMHHA aTpoodin).
®aza gekomneHcauii BHYTPilWHbOYEPEnHOi rinepTeHsii
3aBEPLUYETLCA CUMNTOMaMM NMPOrPeCcyHOro NopyLleH-
HA CBIZLOMOCTI (2K 40 KOMM) i BiTalbHUMM NOPYLUEHHSA-
MW, OOHIEI0 3 NPUYNH AKUX € ANCNOKALIA | BKAMHEHHA
MO3KY.

CuHApoM AndY3HOro POCTPOKayAaIbHOFO HAPOCTaH-
HSA HEeBPOJIOTYHUX CMMMTOMIB Bigobpaykae noctynose
3a/ly4eHHA B MNATO/IOTYHMIA NPOLLEC CMOYATKY KipKOBMX,
NoTiM MiAKOPKOBMX i B OCTaTOYHOMY MiACYMKY CTOBOY-
POBMX CTPYKTYpP MO3KY. Mpu HabpsAKy MiBKyJb MO3KY
BifOyBa€eTbCA NOPYLLEHHA CBIAOMOCTI i 3’ABNAIOTLCA re-
HepanisoBaHi KNOHIYHI cyaomu. 3anydeHHA 40 npouecy
NiZKOPKOBUX i TNMUBUHHUX CTPYKTYP CYMNPOBOAMKYETbCA
NCUXOMOTOPHUM 30YAKEHHAM, rinepKiHe3amu, NosABOO
XananbHUX i 3aXMCHUX pedaeKCiB, HAPOCTaHHAM TOHIY-
Hoi $a3u eninenTMYHUX NapoKcM3miB. Mpun 3anyyeHHi B
naToNOriYHMIA NpoLec BepxXHix BiaAainis crosbypa i rino-
TaNaMivyHoi AinaHkn (meseHuedanbHo-gieHUedbanbHUX
BiAAiNn), AK NPaBUI0O, HAPOCTAE NOPYLIEHHS CBIAOMOCTI
(conop abo Koma), 3’ABNAOTLCA MOYATKOBI NOPYLIEHHSA
OYHKUIT gMXaHHA | cepueBO-CyaAnHHOI cuctemu. Cyao-
MW HabyBaloTb CTOBOYPOBOro Xxapaktepy (onicToToHyc).
PopMyeTbCA TaKOXK MATONOrYHA YCTAaHOBKA KiHLiBOK:
PO3rMHaNbHI MONOMKEHHA PYK i Hir (no3a aeuepebpa-
LiiHOT purigHocTi). Mpw LboMy CNOCTEePIraeTbca Po3Lwn-
PEHHA 3iHULb 3 MNABOK peaKLuie Ha ceitno. Mpu no-
WMpPEHHi HabpaKy Ha cepenHi BiaAinn ctoBbypa MO3Ky
(micT) xapaKTepHi cBOeEpigHi NopyLWeHHsA AnxaHHA (ne-
pioAnYHe OWMXaHHSA), ABOCTOPOHHE MAKCUMAbHE 3BY-
YKEHHA 3iHMLb (NPU NEepeBaXKHOMY YPaXKeHHI MOKPULLKK
MOCTY), CTOBBYpPOBMI1 Napes Nornagy, 3HUKATb OKY/IO0-
uedaniyHuii i okynosecTnbynapHuin pednaekcu. Mowm-
peHHs HAabpAKY Ha HWKHI BigAinv ctoBbypa (goBractunit
MO30K) NMpUBOAWTb, NEpPLL 33 BCE, A0 HAPOCTAHHSA Nopy-
WeHb BiTaNbHUX OYHKLiN — ANXaHHA (guxaHHA bioTa) i
CepLeBO-CYAMHHOI AiANbHOCTI (YNOBiNbHEHHS MyAbCy i
3HUMKEHHA apTepiafibHOro TUCKY). Mpu HeBponoriyHo-
My OFnAfi y XBOPWUX Big3HavatoTbca AndysHa m’A308Ba
riMNOTOHIA, BIACYTHICTb CYXOXWbHUX i NepiocTanbHUX
pedneKcis, MakcMmasibHe po3LWMPEHHA 3iHUUB 3 060X
CTOpPiH 3 BifCYTHICTIO iX peaKuii Ha CBiT/I0, O4YHi AbayKa
HepyXoMmi.
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BKIMHEHHA MOXKe CNoCTepiraTUcA B KiZIbKOX KAiHiY-
HUX BapiaHTax 3aNeXHOo Big NOKanisauii:

— BK/IMHEHHA MefiaNibHUX BiAAiniB KOpUY NiBKyb Nig,
cepnonofibHuii BipoCTOK — MOXK/IMBaA KOMNpecis nepe-
OHbOT Ta 3a4HbOT MO3KOBUX apTepill i3 PO3BUTKOM iLle-
MIYHOTO iHCYNbTY, WO MPOABAAETLCA CMAbKiCTIO m'A3iB
NPOTUNEKHOI HOTU | 3HUMKEHHAM KOHTPOJIIO Hapg, ceyo-
BMM MiXypom;

— CKPOHEBO-TEHTOpIa/IbHE, KO/IM FAYOK MO3KY (Uncus
cerebri) 3miwyeTbca y BMPiI3KY MO30YKOBOrO HaMeTy,
CTUCKaOUYM OKOPYXOBUI HEPB i 3MILLYHOUM HiXKKM MO3KY;
XapaKTepHi incunatepanbHUii migpias i3 apeakTUBHOM
3iHMLUEI Ta KOHTpasaTepanbHU reminapes (pigwe
MOINBUI iNCUNaTEpPaNbHUIA reminapes);

— TpaHCTeHTOpia/ibHe 3MilWeHHA AieHuedanbHOro
MO3KY BHM3 BiHOCHO HaMeTy MO304Ka, AKe CyMnpoBO-
OXKYETLCA MPUTHIYEHHAM CBIZOMOCTI A0 COMOPY i KOMU
Ta NOPYyWeEHHAM AMXaHHA (YacTiwe 33 TMNom YeinHa —
CTOKca); xapaKTepHe 3BYXXEHHA 3iHULb, afe iX peakKuis
Ha CBITN0 36epiraeTbcsA NPOTArOM TPMBANONO Yacy;

— BK/IMHEHHA MUTAA/IMKIB MO304YKa Y BE/IMKUI Mo-
TUNYHUI OTBIP i3 KOMMpPECIE [AOBracToro MO3KY i
pO3BUTKOM Tpiaam KylwunHra (NnopylweHHn AnMxaHHA, ap-
TepianbHa rinepTeHsin, 6paagmkapain) 3 HaCTyMHUM Kap-
AiopecnipaToOpHUM KOMancom.

HeBigknagHa ponomora Ha AorocnitaJibHOMy
eTani.

AK NpaBnIO, PO3BUTOK KOMATO3HOro ctaHy 3 HHIM
BMHWKAE Y NALIEHTIB, WO 3HAXO4ATbCA B CTaLioHapi
npv HeAOCTaTHLO ePEKTUBHOMY NiKyBaHHI. OgHaK npu
cTpimKkomy nepebiry 3axBoptoBaHHA MOXKe, BUHUKHY-
TV HeobXigHiCTb HafaHHA HeBiAKNAAHOI AOMOMOrM Ha
aomy.

1. NigTpMmaHHA YHKLUIT 30BHIWHbOTO AMXAHHSA i
KpoBoobiry (mpu HeobxigHOCTI):

— 3abe3neyYeHHs NPOXigHOCTI BEPXHIX AUXaNbHUX
wnsxis (nositposiag, S-noaibHa TpybKa);

— iHranALiA KUCHIO;

— iHTybauisa Tpaxei, LUB/1 npu HeageKkBaTHill BEHTU-
nauii;

— cTpodaHTuH 0.05% p-H 0,5 Mmn B/B CTPYMUHHO;

— nodamiH 4% p-H B/B KpanenbHo.

2. bopoTbba 3 HHIM:

— JeKkcametasoH 8-10 mr 8/s;

— HaTpito oKembyTtupat 20% p-H 10-12 ma.

3. lMpv BUHUKHEHHI cygom:

—cunbasoH 0.5% p-H 2 mn /8 (Npu BiacyTHOCTI edek-
TY MPOAOB}YBAaTWU BBOAMTWU [0 MOKPALLEHHA CTaHy, —
MaKCMManbHa f03a — 6 mA).

XBOpUIN TPAHCMOPTYETbCA B CTaLioHap B cTabifb-
HOMy HOKOBOMY MONOMEHHI NiKapcbKoto Bpuragoto Ha
cneujianizoBaHin mawuHi (peaHimobinb), yepes MoX-
JIMBICTb BUHMKHEHHA HEObXiAHOCTI NpoBeAeHHs HeBia-
KNagHUX peaHimaLLiiHUX 3aX04,iB.

Ha rocnitanbHomy etani. OCHOBHOK MepPEnoHO0
nikysaHHA HHIM € HeoaHO3HauyHiCTb npouecis, AKi
npeacTaBAloTb COB00 pPo3ranysKeHy Mepexy KOMMeH-
CATOPHMX i NATONOTIYHNX PeaKLii, Lo BUHUKALOTb Y Bia-
noBsigb Ha BN/MB eTionoriyHoro ¢akTopy. B Takin cuty-
auji onpaBgaHU KOMMNAEKCHUI Niaxia Ao 6opoTbbu 3
HHI'M, npu skomy HeobxigHO BpaxoByBaTW eTioNOrito
npouecy, moro natoreHes, ¢asy nepebiry, cnektp dap-
MAKOJIOTiYHOI 4iT NiKapCbKMX NpenapaTiB U CTaH XBOPOro
B KOXXHOMY KOHKPETHOMY BMMAAKY.

1. ETioTponHa Tepania (Mpu BMKOPWUCTaHHI aHTUGI-
OTUKIB cnig nam’ataty, wo npu HHIM npaktnyHo BCi
BOHW NPOHUKaTb Yepes MEB). Ha npaKktuui Bukopuc-
TOBYIOTb MpenapaTy, WO MatoTb Lo 34aTHICTb B HOPMI.
[o3a nepesullye 3BMYaiiHy B 2 pa3un (BBoaMTbCA B/B,
eHJontombanbHo). AHTUBaKTepiaibHa Tepanisa 3 MeTO
npodinakTMKM BTOPUHHOI iHdeKLUii (YacTiwe rocnitanb-
HOi, TOBTO Mano4YyTAMBOI) — aHTUBIOTUKM LLIMPOKOro
cnekTpy aii — amiHornikosngm Il — 1l nokoniHHA, yeda-
nocnopunm llI-IV noKoniHHA, HAaNiBCUHTETUYHI NeHiymAi-
HU, KapbaneHemun, MOHOBaKTaMu, 1eBOMILETUH, GTOp-
XiHONOHW — NapeHTepanbHo. Mpu PO3BUTKY BTOPUHHOI
iHpeKUjii UM THIMHOMY MEeHIHTITI (MeHiHroeHuedaniti)
nicna OTPMMAHHA pe3y/bTaTiB BU3HAYEHHA YYT/MBOCTI
Mikpodiopy A0 aHTMBIOTMKIB — NepeinTn Ha BBEAEHHSA
BignosiaHoro npenapaty. MNpu aHaepobHin iHdeKwii
— meTpoHigason — 7,5 mr/Kr/pasosa [o03a — BHyTpiLl-
HbOBEHHO KpanesbHO 3 pa3u Ha AeHb, B NOEAHAHHI 3
NiHKoMmiumMHom — 10-20 mr/kr/poboBa ao3a — po3ainu-
T Ha 3-4 BHYTPIlWHbOM A30BUX BBeAEHHA; abo KAiH-
damiumHom — 30-40 mr/kr/ pobosa Ao3a — po34iUTH
Ha 3-4 BHYTpPilWHbOM A30BUX BBeAEHHSA. JIIHKOMILUUH i
KNIHOAMILMH MOXHA BBOAUTU | BHYTPILWHbOBEHHO, ane
noBisibHO (KpanenbHo!) — He meHwe 20 xB — npodinak-
TUKA HepBOBO-M’'A30B0Oi H6i0KaAN, NopyLIeHHA GYHKL
cepueBoO-CyAuHHOI cuctemu. AHTMBIOTMKOTepania no-
BMHHA NPOBOAUTUCA Y NOEAHAHHI 3 NPOTUTPUBKOBUMM
npenapatamu i BitamiHamu rpynu B.

2. NMpoTnHabpsaKoBa Tepanis:

— NiAHATTA TONOBHOTO KiHUA NidKKa Ha 20-30°;

— nomipHa cegauisa (peHtaHin 0.005% 0.7 mn/rog, +
cnbasoH 0.5% 0.6 ma/roa);

— nomipHa rinepeeHTuAALia (pCO2 30-35 mm.pT.cT);

— BEHTPUKYNAPHUI UM NIOMBANbHUI APEHAMK;

— maHiton go 1 r/kr/poby un 10% NaCl 2-3 6ontocu
no 50 mn.

— rnbokKa cegauis (dpeHtaHin 0.005% 1.4 ma/rog +
cubasoH 0.5% 1.5 mn/roa);

—rinepseHTUAALIA (pCO2 25-30 MM.PT.CT. Nig, KOHTp-
ofiem caTypau,ii Kposi).

— Basonpecopu go CAT=120 mm.pT.CT.;

— 6apbiTypoBa Koma;

— XipypriyHa gekomnpecis.

3. [esiHTOKCMKauinHa Tepanis. OCHOBHUM MeTO-
Aom e popcoBaHuit giypes, Wo nepenbavae nonepesHe
BOZHE HaBaHTaXeHHA, LWBUAKe BBeLEHHA AiypeTUKiB Ta
3aMiLLLEHHA eNeKTPOoNITHUX BTPaT.

— IHoy3iliHa Tepania NPoOBOANUTLCA B HYIbOBOMY UM
NomipHO BiA’eMHOMY BanaHci, KONOiAHI PO34MHU — pe-
¢dopTaH, rekoaes, peocopbinakT; i KpucTanoigHi pos-
YMHM BBOAATLCA Yy CNiBBigHOWEHHI 1:4, 3 ypaxyBaHHAM
¢isionoriyHoi notpebu + 1000-2000 ma.

NB! P-H rni0K0o3M MOXKe BBOAUTLCA TiIbKK 3 2-01
[o6u B Burnagi MK npu ymosi Hopmornikemii y xso-
poro.

— Oiypetnku (bypocemin 1-5 mr/kr, giakap6 20-40
mr/kr/noby)

— Kopekuis enekTponiTHOro ckiagy Kposi (B 3a1ex-
HOCTI BiZ, TUMY €IeKTPONITHUX NOPYLUEHb BUKOPUCTOBY-
toTbea NaCl 10%, KCI 3.75-7.5%, MgS04 25%, CaCl 10%,
AK 004ATOK A0 iHOY3iMHMX cepefoBuLL, @ TAKOXK roTOBI
€/1eKTPOIITHI po34nHKM — JlaKkTocinb, Tpucinb Ta iH.)

4. AHTUTINOKCUYHA Tepanis (HelponpoTekuia):

— KucHeBa Tepanis.
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— Bopotbba 3 rineptepmieto (HM3M, kpaHiouepe-
6panbHa rinotepmis).

— [OKpalLeHHA MIKPOLMPKYNALii Ta pPeonoriyHmx
B/1aCTMBOCTEN KPOBI, BiAHOBNEHHA KMCNOTHO-OCHOBHO-
ro 6anarcy(KOB) (renapuH 500 O4/kr/noby, dpakcuna-
puH 0,3 mn/po6y, neHTokcndinid 3-5 mr/Kr/noby, akto-
BeriH 10-20 mn, KoHTpuKan 500-1000 MO/kr/no6y).

— CepatmBHa Tepania NpoBoAMTbLCA 3rigHO Hakasy
MO3 YkpaiHu Ne 245 Big 26.05.2006., npeactaBneHoro
BuLe. TaKoXK BUKOPUCTAHHA 20% HaTpito oKcnbyTupaty
00 200 mr/kr/noby.

— BitTamiHoTepanis (BiTaminn C, E, rpynu B).

5. Y BMNaaKy PO3BUTKY CMHAPOMY AMCAOKAUii ro-
JIOBHOTO MO3KY: eHAontombanbHe BBeaeHHA 40-60 mn
i30TOHIYHOrO PO34YMHY HaTpil0 X/J0puUAy, KpaHiouepe-
bpanbHa rinotepmis, iHTybaUiA, WTy4yHa BEHTUAALIA
nerexb(LUBN).

6. Tepania iHribiTopamu nNpoTeoniTMYHMUX depmeH-
TiB: KOHTpWKan (Tpacunon, Tcanon) — 1000-2000 04/
Kr/poboBa f03a, PO34iNNTY Ha 2-3 BBEAEHHSA, BHYTPIW-
HbOBEHHO CTpyMeHeBo (noBinbHO!) abo KpanenbHO Ha
5% po34unHi roKo3un abo ¢isionoriyHoMy po3unHi; abo
ropgokc — 10000-20000 Of1/kr/po6osa go3a, posainu-
TV Ha 2-3 BBeAEHHS, BHYTPIWWHbOBEHHO KpanesibHO Ha
5% po34uHi roKo3n abo disionorivHomy posumHi. Pe-
KOMEHAYETbCA BM3HAYATU iHAMBIAYaNbHY YYTAUBICTb 3a
[0MNOMOrOI0 LWKipHOT Npobu (BBeaeHHs 0,2 mn).

7. 3aranbHWiA JOrNAL;: CBOEYacHe rofyBaHHsA (dyepes
POT, 30HA); NEPECTUNAHHA NiXKKa; LOTPUMAHHA acenTu-
KM | aHTUCENTUKM; OOornsag, 3a iHTybaujiiHo TpybKoto;
HanaroAKeHHA ePeKTUBHOIO 3BOJIONKEHHA BAMXYBAHMUX
rasis; nonepeasKeHHA MPOJNIEKHIB, NPOBEAEHHA BaHH,
06TMpaHb Tina.

MporHo3. ByacHO AjarHOCToBaHMMW | KynoBaHWUM
HHIM npakTMYHO He MO3HAYa€ETbCA HA AKOCTI XUTTA
nauieHTa. Ik NpaBua0, MOBa MAe NPO AEeKiNbKa TUXKHIB
abo micayax, HeobxiAHMX AN1A NOBHOTO OAYMKAHHSA i BiA-
HOBNIEHHA CU.

Mpodginaktuka. He po3pobneHa.

BucHoBKM.

3 nornsay natomopdonorii HabpaK, HabpsaKk-Haby-
XaHHA i HabyxaHHA FO/IOBHOFO MO3KY — Lie OKpeMmi na-
TonorivHi npouecu, wo nepebiratoTb camocTiiHo, abo
O04HOYACHO, MOXYTb AOMOBHIOBATU | NEpPexoauTn OfuH
B 0aHOro. KniHiYHO Ui cTaHM NpoABNAKOTLCA OAHAKOBO,
HaTOMICTb MNOTPIBHO AOTPUMYBATUCH Pi3HUX NPUHLMMIB
NikyBaHHA. HabpsaK-HabyxaHHA roIOBHOTO MO3KY 3a iH-
deKLUiMtHMX XxBopob naToreHeTMYHo Hinblle BiAHOCUTb-
€A 0O UMTOTOKCMYHOT dopmu i noTpebye npusHaveHHA
npenapaTiB AKi MOCUAOOTb BHYTPIWHbOKAITUHHUI Me-
Tabonism.

MepcnekTMBM NOAANBLUNX [OCNIAMKEHD.

IcHye HeobxigHicTb Noganbworo 6inbw MUOGUHHOTO
BUBYEHHSA | 0OMipKOBYBAHHA NAaTOreHeTUYHMX, NaTodisi-
O/I0TIYHUX | TEPANEBTUYHUX ACMEKTIB JAHOTO CTaHY.
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HABPAK-HABYXAHHA FTONOBHOIO MO3KY B K/IHILI IHOEKLIIMHUX XBOPOB: MATOMEHE3, KNIHIKA, AIA-
FTHOCTUKA, NIKYBAHHA

Montopanasnos B. A., bogHap B. A., I3tomcbka O. M.,

JlnmapeHko H. M., Cusosa J1. M., MapueHko O. I, 3gop O. I.

Pe3stome. Y KniHiui iHOeKLilMHMX xBOpob HabpAK-HabyxaHHA ro/IOBHOTO MO3KY BMHWMKAE npu Haratbox H6akTte-
pianbHUX i BipyCHUX MeHiHriTax, eHuedanitax, MeHiHroeHuedanitax — 3anaabHUX NPOLLECAaX B MO3KY i MO3KOBMX
060/10HKaX, 3aXBOPIOBAHHSAX, AKI CYNPOBOAMKYIOTECA PO3BUTKOM LiepebpasibHOro BACKYAITY i ypasKeHHAM remaTo-
eHuedaniyHoro 6ap’epy (BaxKi popmu rpuny, MPBI, MeHiHroKoKoBOT iHdEKLT, reMopariyH1Mx TMXOMaHOK, Manapii),
TOMY NpaBW/IbHA, CBOEYACHA AiarHOCTUKa i npodeciiHe NikyBaHHA LLbOro NATONONYHOro CUHAPOMY MAE BUPiLaNbHe
3HAUYeHHA AN ycniwHoi Tepanii 6aratbox iHGeKUiiHUX XBopob.

Ha cboroaHi Bce e AUCKYTYIOTbCA NUTAHHA NPO Knacudikalito, eTionoriyHi BigMiHHOCTI, XapaKTep «MyCKOBMUX
MexaHi3miB», CNiBBigHOWEHHA NAaTONOrYHMX NPOLLECIB | 3AXMCHUX MEXAHI3MIB, LLO SIeXKaTb B OCHOBI PO3BUTKY NaTo-
reHesy HabpsAKy-HabyxaHHSA rO/IOBHOrO MO3KY i HAMaraHHA KAiHiYHO AndepeHLitoBaTU HabpaK Big, HabyxaHHs 6es-
nocepeaHbo Y NixKKa XBOporo. TakoXk aKTya/NbHUM € MUTAHHA NPO HanbiNbL paLioHaNbHi TepaneBTUYHI Nigxoamn Ha
[0rocniTanbHOMY i rocniTa/IbHOMY eTanax.

3 nornsaay natomopdonorii Habpsk, HabpsAK-HabyxaHHA | HabyxaHHA rOJIOBHOIO MO3KY — KAiHIYHI cMHApPOMMU,
06byMmoBNEeHi HabPAKOM TKaHWH FOJIOBHOTO MO3KY i3 36i/bLLUEeHHSAM MOro B 06 emi Ta NiABULLEHHAM YepernHo-MO3Ko-
BOrO TUCKY. Lle oKpemi natonoriyHi npouecu, wo nepebiratoTb CamocTiiHO, a0 0AHOYACHO, MOXKYTb AONOBHIOBATH
i nepexoanTM ogMH B oAHOro. KNiHiYHO Ui cTaHM NpoABAAKTHCA OA4HAKOBO, HATOMICTb MOTPIGHO AOTPUMYBATUCH
Pi3HUX NPUHLMNIB NiKyBaHHA. HabpaK-HabyxaHHA ronoBHOro MO3Ky 3a iHdeKLiiHMX XBOpob naToreHeTMYHO binbLue
BiHOCUTBCA [0 LUTOTOKCMYHOT dopmM i noTpebye NpU3HAYeHHA NpenapaTiB AKi NOCUAIOIOTb BHYTPILUHbOKAITUHHUIA
meTaboniam.

HeobxigHO npoBecTn aHani3 cydaCHUX KAiHIYHMUX KOHUENLiN, AiarHOCTUYHMX i NiKyBasibHUX Migxoais, AKi npea-
CTaB/eHi B NiTepaTypi, Woao npobaem paHHbOro AiarHo3y HabpaKy-HabyxaHHA rON0BHOIO MO3KY, MOro KAiHIYHOro
BM3HAYEHHA Ta JliIKyBaHHA.

KntouoBi cnoBa: iHpeKLinHi xBopobun, HabpaK-HabyxaHHS rOIOBHOTO MO3KY, NiKyBaHHS.

EDEMA-SWELLING OF THE BRAIN IN THE CLINIC OF INFECTIOUS DISEASES: PATHOGENESIS, CLINIC, DIAGNOSIS,
TREATMENT

Poltorapavlov V. A., Bodnar V. A., Iziumska O. M., Lymarenko N. P., Syzova L. M., Marchenko O. H., Zdor O. I.

Abstract. In the clinic of infectious diseases, edema-swelling of the brain occurs in many bacterial and viral
meningitis, encephalitis, meningoencephalitis — inflammatory processes in the brain and meninges, diseases that
are accompanied by the development of cerebral vasculitis and damage to the blood-brain barrier (severe forms
of influenza, SARS, meningococcal infection, hemorrhagic fevers, malaria), therefore, correct, timely diagnosis and
professional treatment of this pathological syndrome is crucial for the successful therapy of many infectious diseases.

Today, questions about classification, etiological differences, the nature of “trigger mechanisms”, the ratio of
pathological processes and protective mechanisms that underlie the development of the pathogenesis of cerebral
edema and swelling and attempts to clinically differentiate edema from swelling directly at the patient’s bedside are
still being discussed. The issue of the most rational therapeutic approaches at the pre-hospital and hospital stages
is also relevant.

From the point of view of pathomorphology, edema, edema-swelling and swelling of the brain are clinical
syndromes caused by swelling of brain tissues with an increase in its volume and an increase in intracranial pressure.
These are separate pathological processes that occur independently or at the same time, can complement and
merge into each other. Clinically, these conditions manifest themselves in the same way, but different principles of
treatment must be followed. Edema-swelling of the brain due to infectious diseases pathogenetically refers more to
the cytotoxic form and requires the appointment of drugs that increase intracellular metabolism.

It is necessary to conduct an analysis of modern clinical concepts, diagnostic and treatment approaches, which
are presented in the literature, regarding the problems of early diagnosis of cerebral edema-swelling, its clinical
definition and treatment.

Key words: infectious diseases, edema-swelling of the brain, treatment.
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Samoilenko S. O.

PROBLEM-ORIENTED LEARNING IN MEDICAL INSTITUTIONS OF HIGHER EDUCATION:
A SYSTEMATIC REVIEW AND ANALYSIS OF THE GLOBAL EXPERIENCE
OF EDUCATIONAL PROGRAMS

Poltava State Medical University (Poltava, Ukraine)
samoilenko_pp@ukr.net

The second half of the 20th century was marked by the transition from reproductive forms of education to forms
with the active participation of students in the process of acquiring knowledge in medical education, in particular, a
problem-oriented approach in education and research education. The introduction of such forms of education is due
to the limitation of the assessment of theoretical knowledge in the general structure of the graduate's knowledge,
the inconsistency of the level of theoretical training with the level of formation of his professional competencies, the
inconsistency of theoretical knowledge and practical skills for their application in medical activity.

The purpose of the study was to analyze the effectiveness of problem-oriented learning in the educational pro-
cess of a medical institution of higher education and various educational programs based on methods of problem-
oriented learning to determine the methodological difficulties of implementing specific methods of problem-oriented
learning in a medical institution of higher education.

One of the postulates of problem-oriented learning in medical education is early clinical experience. Teachers
must present the whole volume of didactic material — interactive patients, multimedia case histories, virtual labo-
ratory work, video instructions for classes, patient databases, sets of exercises and tasks for independent work of
students.

Ensuring that students independently process the material while studying the fundamental disciplines of the
medical and biological profile should also provide close integration with the disciplines of practical and professional
direction. All types of work (practical, laboratory, individual) should motivate students to study clinical disciplines,
critical thinking, and experience using previously acquired knowledge to solve practically-oriented tasks.

Key words: problem-oriented learning, medical institutions of higher education, classes in small groups, problem
tasks, educational programs, research training, clinical cases.

Connection of the publication with planned re-
search works.

This study was carried out as part of the research
work of the Poltava State Medical University "Higher
education in the conditions of the development of
distance learning: theoretical-methodological and
scientific-methodological support during the Covid-19
pandemic and martial law" (state registration number
—-0122U201335).

Introduction.

The rapid development of technologies and chang-
ing healthcare system models forces teachers of medical
institutions of higher education to review the effective-
ness of traditional teaching methods. A specific set of
competencies that are key in educational programs now
may not be in demand tomorrow [1]. The ideas of the
lifelong learning paradigm were embodied in the works
of the American psychologist-researcher John Dewey,
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