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B.A. Atchabarov (1919-2010)

MECHANISM OF AN ACUTE INCREASE OF INTRACRANIAL
PRESSURE AND ITS HARMFUL INFLUENCE ON BRAIN TISSUE

This article is a reprint of a previously published chapter of a monograph by Atchabarov Bahiya “Synopsis of
Physiology and Pathophysiology of cerebrospinal fluid dynamics and Intracranial Pressure’, Gylym, 1996, pp.
201-226 (in Russian).

A monograph published in 1996 is a summary of the author and his colleagues’ previously published studies on the
intracranial pressure in normal and pathological conditions. The monograph describes various causative factors
for intracranial hypertension such as cerebrospinal fluid disturbances, brain swelling, changes in blood supply in
the craniospinal cavity, and the consequences of changes in blood pressure. The physiology and pathophysiology
of cerebrospinal fluid dynamics (cerebrospinal fluid production, circulation and resorption) have also been studied.
The monograph analyzes and explores previously known and obtained in many years of research own scientific

data.

Keywords: intracranial pressure, acute brain herniation, cerebrospinal fluid dynamics.
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In 1952-1984, Director of the Institute of Regional Pathology of the Academy of Sciences of Kazakhstan. He conducted
such researches in the areas as epidemiology and clinic of Q fever, leptospirosis, brucellosis, allergology, occupational
health in the industry and agriculture, cerebrospinal fluid dynamics and intracranial pressure . Atchabarov has supervised a
comprehensive program to study the harmful effects of nuclear weapons tests at the Semipalatinsk testing ground.

Abbreviations

ABH - acute brain herniation

ABT - acute brain trauma

AP — systemic arterial pressure

CFP — cerebrospinal fluid pressure

CrE - indicator of the blood supply of the brain,
determined by the method of injection of the labeled
(Cr-51) erythrocytes

CSC - craniospinal cavity

CSF — cerebrospinal fluid

CSS — craniospinal system

DR —dry residue of the brain

FP —filtrating pressure

G - standard deviation of the M

ICP — intracranial pressure

IOP — intraocular pressure

IR — integral rheogram

IRH - integral rheogram of the head

IVP — intracranial venous pressure

M — mean value

Mzm — mean value of an indicator with its error

PB — ICP or CSF pressure at baseline, i.e. ICP (true,
i.e. actual) prior to measuring PR or PP (ICP or CSF
pressure)

PC - penetrance coefficient

PP — new maximum CSF pressure (ICP) level after
additional volume (AV) is introduced into the
subarachnoid cavity, mmH20

PR — CSF pressure (ICP) level measured by an
L-shaped glass pressure gauge; residual CSF pressure
after extracting part (“excess” volume - AV) of the
cerebrospinal fluid from the subarachnoid cavity,
mmH20

q = AP/AV - coefficient of the rigidity of the
craniospinal cavity

AP - difference between PB and PR, or PP and
PB

AV - additional volume of fluid introduced (AV1) into
the subarachnoid cavity or “excess” volume (AV2),
which is extracted from the subarachnoid cavity,
causes AP

gp — changes in the rigidity of the craniospinal cavity
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Ra - sensor indicator, installed on the cerebral
cranium for detecting
RW - relative weight

On the pathogenesis of various forms of an acute
increase in intracranial pressure (ICP)

The sharp rise of ICP is a cause of unfavorable
course of the acute closed brain trauma, acute brain
herniation, intracerebral hematoma of different
origin, and acute reversible vascular processes
(certain forms of the hypertensive crisis, migraine-like
syndrome).

The pathogenesis of acute increase of ICP has
been discussed based on the analysis of clinical
observations of the acute closed brain trauma [1-3],
acute cerebral hypertensive crisis [4], and based on
the experience of our scholars on inducing an acute
brain herniation [5-8].

Acute brain trauma (ABT)

A pattern of the changes in mechanical conditions
of the craniospinal system (CSS) during the ABT
was investigated by using the previously described
methodologies [1, 9-11].

SS —superior sagittal sinusSSP —sagittal sinus pressure
SW — specific weight
VP — systemic venous pressure

A change in the cerebrospinal fluid (CSF) pressure
is persistent during the ABT, as shown in Table 1.
The prevailing kind of pathology is hypertension,
which reaches 800-900 mm H2O in severe injuries.
Hypertension is observed in all cases in acute brain
compression, most of which are in an intense form.
This is due to joining the primary pathological process
caused by brain trauma and brain hemorrhage. The
brain hemorrhage makes changes in CSF pressure
more complicated. Polarization of alterations in
CSF pressure occurs with severe brain trauma — the
frequency and severity of CSF hypotension increase
along with a higher rate and severity of CSF
hypertension. A counterintuitive phenomenon
occurs: a negative pressure that reaches minus
(negative) 150 mm H20O has arisen. One is under
the impression that polarization is a consequence of
the phase transition of hypertension to hypotension
since the increased frequency of hypotension occurs
with the decreased frequency of CSF pressure, such
as in the group with a severe brain contusion.

Table 1

CHANGES IN THE CSF PRESSURE IN ACUTE CLOSED BRAIN TRAUMA, FREQUENCY IS GIVEN IN %
(RANGE OF M+1,5 G IN A CONTROL GROUP (HEALTHY PEOPLE) IS A REFERENCE CATEGORY)

Change pattern of ICP (CSF pressure)
Hypertension Hypotension
The severity and No. of P P
nature of an injury investigated No;mal Total including Total | minimum
(%) within pressure
0, 0, 0,
(%) (mm H20) % (%) (mm H20)
Control group 81 88,9 9,8 - - 13 160,0
Brain concussion 142 32,6 61,3 370-400 2,8 6,1 54,0
mild 49 21,3 72,6 370-550 46,9 5,9 150,0
Brain
. moderate 50 21,5 72,6 370-650 39,2 59 -70,0*
contusion
severe 48 8,3 64,6 370-900 458 | 271 -150,0*
Acute brain 46 - 1000 | 370-800 | 934 | - 300,0
compression (hematoma)

*-negative pressure level.
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We consider that the phase transition is a critical
element in understanding the pathogenesis of an
increase of intracranial pressure in ABT. Decrease of
CSF pressure, therefore, without any doubt, caused
by the reduction of the craniospinal cavity content.
This excludes the probability of brain volume
reduction and its blood filling. The probable cause
is a reduction of the cerebrospinal fluid volume.
Meanwhile, there is no reason to consider that
reduction in CSF volume is a consequence of the
CSF resorption increase. Conversely, low-pressure
resorption must be decreased. Consequently, a
decrease in CSF volume in ABT that leads to a
reduction of ICP can be explained by the depression
of the glandular system of the choroid plexuses,
which produce CSF. If the CSF hypotension caused
by depression of the choroid plexuses is the final
phase of the pathological process, then following
the parabiosis and paranecrosis dynamics, which
precede the hypotension of pathology, the function
of producing CSF is supposed to be initiated, which
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in turn leads to CSF hypertension. It should also be
noted that a malfunction of producing CSF in ABT is
in all likelihood related to the nerve centers’ damage
where the phase of the pathological process occurs,
which is ultimately cause the changes of intracranial
pressure.

Therefore, various modifications of ICP (i.e. CSF
pressure) occur depending on the severity of the
injury of nerve centers in ABT: for mild and moderate
injuries — different levels of CSF hypertension, and for
severeinjuries of the nervous system such as extremely
high ICP and a polar form of changes — intracranial
hypotension.

Brain swelling and an increase in its blood volume,
as well as the changes in cerebrospinal fluid volume,
can result in the changes of ICP during the ABT.

Physicochemical characteristics of the brain can
be described through the changes in the rigidity of
the craniospinal system (CSS) (Table 2).

Table 2

CHANGES IN THE RIGIDITY OF THE CRANIOSPINAL CAVITY — QP (AN INDICATOR OF THE CSF
PRESSURE IS LEVELED) IN ACUTE CLOSED BRAIN TRAUMA, FREQUENCY IS GIVEN IN % (RIGIDITY
COEFFICIENT QP OF 0,146+0,03 IN A CONTROL GROUP IS A REFERENCE CATEGORY)

The severity and nature of an No. of Change pattern of the rigidity of €SS
injury investigated Normal Increase Decrease Total
Control group 81 86,4 12,3 1,2 100,0
Brain concussion 142 17,6 65,3 7,7 100,0
mild 49 20,4 65,3 14,3 100,0
Brain contu- | jerate 51 17,7 72,5 9,8 100,0
sion
severe 48 16,6 61,3 22,9 100,0
Acute brain compression (he- 46 65 87.0 65 100,0
matoma)

In particular, the increase of the rigidity in ABT
should reveal the brain swelling. There were frequent
changes (of 79,6 to 93,5 cases) of the rigidity of
CSS in all ABT forms. The prevailing form of change
was an increase in the rigidity of the content of
the craniospinal cavity (CSC). As the injury severity
increases, so does a frequency of the rigidity of the
content of CSC (q), as well as the level of severity of
increase in rigidity. Thus, the coefficient of rigidity may
show a 2- to 3-fold increase compared to standard

indicators in severe ABT. This occurs because the ICP
(PB) increases progressively with the growth of the
severity of injuries. A residual pressure (PR) decreases
at the same rate, the indicator of which approaches
zero occasionally. As a result, the meaning of PB:PR
rises dramatically.

As in changes in CSF pressure, the polarization of
the changes in rigidity of the CSC was also observed
during the ABT. Cases of rigidity decrease in CSS
rises as the severity of injury increases. In severe



HEMPOXUPYPTUA U HEBPOJIOTUA KASAXCTAHA

Ne2 (59)

~—
vm‘r

brain contusion compared to the less severe ABT,
the increased frequency of rigidity decrease in CSS is
taking place in conditions of reducing in the frequency
of rigidity increase, which may be explained by phase
pattern of changes of elastic deformation of the CSC
content.

A phase of decreases of rigidity in CSS in a severe
patient with a severe brain injury is explained by the
non-reactive condition of a human organism, and it
thus is a sign of lack of standard, i.e., physiological
response to trauma leading to a brain swelling.
Furthermore, the mechanism of rigidity decrease
in CSS appears to be relevant to the non-reactive
vascular system, which appears with a vasorelaxation
with venous congestion. The data on a combination

of changes in CSF pressure and rigidity of CSS are
given in Table 3. It shows that abnormalities of the
mechanical properties of CCS occur in a 100 percent
of the cases of moderate and severe brain contusions
and acute brain compression, in 93,9 percent of
a mild brain contusions cases, and 89,5 percent of
cases of brain concussion. Changes in the rigidity
of CSS appear earlier than changes in CSF pressure.
This is confirmed by the following: rigidity of CSS
increases in 57,1 percent of cases of brain concussion
while the CSF pressure decreases or has no changes.
The most pathognomic is a simultaneous increase
of CSF pressure, and rigidity coefficient of CSS, the
frequency of which rises depending on the severity
of an injury.

Table 3

THE CHARACTER OF A COMBINATION OF CHANGES IN ICP-PB AND RIGIDITY OF CSC CONTENT
- QP (THE IMPACT OF ICP ON RIGIDITY (Q) IS LEVELED) IN ACUTE CLOSED BRAIN TRAUMA,
FREQUENCY IS GIVEN IN % (N IS NORMAL; PB OR QP~N IS ABOVE NORMAL; PB OR QP<N IS

BELOW NORMAL)

The severity and nature of PB“N | PB=N | PB”N | PB=N | PB™N PB™N
an injury and and and and and and Total

gP”"N | qP°N | qP™N | qP=N | qP™N gP=N
Brain concussion 17,6 571 9,3 1,4 10,5 4,2 100,0
mild 38,8 26,5 22,5 - 6,1 6,1 100,0
Brain moderate | 529 | 196 | 197 5,9 - 1,9 100,0

contusion
severe 48,8 12,4 18,0 20,8 - - 100,0
Acute brain compression 87,0 i 13.0 i i i 1000
(hematoma)

The high ICP, being a symptom of a disease,
may also cause the nervous system irritation and
alteration. The severe elevated ICP is considered to
be the cause of death in traumatic, epi- and subdural
hematomas [12-14]. An increase in ICP contributes
to compression of brain vessels. It has been reported
that high CSF pressure declines a venous blood
outflow and complicates an arterial blood supply of
nervous centers [14, 15]. Hypoxia due to compression
of the brain vessels by edema causes tissular necrosis
in acute brain trauma [12]. A classical form of the
influence of increased ICP on brain nervous centers is
the so-called Cushing’s phenomenon [14].

In summary, it should be noted that an ongoing
phase-pathological process in the nerve centers
underlies the changes in the physicomechanical

properties of CSC content in acute closed brain
trauma. The first phase is manifested by the increased
CSF production and brain swelling, so that increase
in ICP and the rigidity of CSS occurs. It is more often
an initial reaction to the rise in ICP. A very severe
ABT is characterized by a non-reactive condition of
an organism, in which an organism has no normal
physiological response to the mechanical brain
alteration. Intracranial hypotension and a decrease
in the coefficient level of the rigidity of CSS replace
intracranial hypertension and an increase in the
rigidity of CSS during the mechanical brain alteration.
In reality, however, the transition from one form
of pathological process to another might does not
occur outwardly. The change might be fleeting in
severe injuries, and in very severe injuries, it might
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start with a second phase with a poor prognosis. The
reason for CSF hypotension in ABT is a combination
of the cerebrospinal fluid and the lack of reactive
brain swelling, which was caused by trauma due to
paralysis of the brain centers. Decrease of the rigidity
in CSS might be explained by decreasing of vessel
tone or atony, venous congestion, and absence of
edema in the brain matter.

Acute Brain Herniation

The enlargement of the brain with its prolapse into
the trephine hole of the skull could be a complication
during neurosurgical procedures in basal area of the
brain. An extremely high intracranial pressure with a
risk of suppression of the activities of vital centers is a
grave complication of brain injuries affecting a basal
area of the brain. This phenomenon was called "Acute
brain swelling” initially [16]; however, later studies
used the term of “Acute Brain Herniation” (ABH)
[17-19]. Most investigators have concluded that the
pathogenesis of ABH is based on neuroreflectory
vascular response [6, 8, 17, 20-22]. The pathogenesis
of brain herniation has also been explained by its
acute swelling [16, 19, 23]. According to the results
of our recent study, an increase in CSF production
is involved in the pathogenesis of brain herniation
substantively [6, 24].

There are three formable volumes in the
craniospinal cavity with a rigid bundle bone: a brain
tissue with shell, bloodstream, and cerebrospinal
fluid. Under normal conditions, these volumes are
balanced; once one of them increases, the others
change.

Changes in all these three volumes probably
contribute to anincrease in the volume of CSC content
in acute brain herniation. The question then becomes,
what is the primary, and what is the secondary?
Meanwhile, the current scientific conflicting
viewpoints are mutually exclusive and preclude
the study of the pathogenesis of brain herniation.
Therefore, the problem remains unresolved.

We studied the pathogenesis of the acute
brain herniation for several years. The results are
summarized in this paper.

Research Methodology

According to the method described in the
literature [25], acute brain herniation (ABH) was
induced by stimulation of the hypothalamic region
in adult dogs by injection of 40% formalin solution
(0.1-0.2 ml). The injection was via a burr hole, which
was immediately closing tightly. Several observations
revealed that after the formalin injection, some dogs
had developed impairment of respiratory function. In
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such cases, the dogs were transferred to mechanical
ventilation.

Different parameters of vital signs were recorded:
inaninitial state and on2 (two) and 6 (six) minutes after
the formalin injection. For anatomical examination of
the brain, dogs were investigated in 10 (ten) minutes
after stimulation of the nerve center, and several
indicators of the craniospinal cavity content have
been studied in the late brain alteration. There was
a control healthy adult dog group, and the trial was
conducted under hexenalum anesthesia (30 mg/kg).

Multichannel Polyphysiograph was used to record
the physiologic metrics. The pressure was measured
using the pressure gauge with a high linear response
and a constant chamber (0.001 ml/ 100 mmH20).

A ‘T shape catheter was inserted into the carotid
artery and jugular vein to measure the systemic
arterial (AP) and systemic venous (VP) blood
pressures. Intracranial venous pressure (IVP) in the
dural sinuses was measured with the puncture of
the sinus using a specific puncture needle via the
cranial trepanation of the superior sagittal sinus (SS).
Defects on the skull bone were covered with plastic
corks. Intracranial pressure (ICP) has been observed
via cisterna magna puncture (21 gauge needle).
Intraocular pressure (IOP) observed via anterior
chamber. Sensors for measuring AP, VP, SSP, ICP, and
IOP were fixed at the spinous process of a vertebra in
a side-lying position. The specialized sensor in a chest
measured a respiration rate. The body temperature
was controlled and maintained at 37.5+0.5°C by an
electro thermometer.

Various methods have conducted a study on the
blood supply of the brain:

1.The labeled (Cr-51) erythrocytes were injected
into the bloodstream, and the amount of blood

(ml) per 100 g of the brain tissue is subsequently

determined (CrE).

2.The labeled (with iodine-131) seralbumin was
injected into the blood:

a) Detecting the radioactivity was carried out

using a sensor in one trial, which installed on the

cranial part of the skull (Ra);

b) In another trial, the brain tissue penetrance

coefficient (PC) was detected.

3.Rheoencephalography — IR — Integral rheogram.

The fluid in the brain matter was investigated by
identifying the dry residue of the brain (DR, %). The
sample was cooled in a desiccator to a constant weight
at a temperature of 90-100 degrees centigrade and
a relative weight in a mixture of bromobenzene and
kerosene with a proportion of 1,024 to 1,044 (RW).
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The rate of CSF production and CSF resorption
was assessed by methods that have been developed
at our laboratory.

Changes in AP, VR, SSF, ICP, and IOF, and rigidity of
CSC content (q) in acute brain herniation

As Table 4 shows, an increase in intracranial
pressure (ICP) is not the only sign of acute brain
herniation (ABH). Additionally, an increase in SSP, IOP,
VP, AP, and FP arises. Accordingly, ABH is a combined
pathology of acute circulatory failure and CSF-
dynamic disturbances. An increase in ICP, however,
remains the main sign of ABH. The mean value (M) of
ICP in ABH increases by 5 to 20, 3 times. An increase
in ICP is followed by increases in SSP, FP, VP, IOP, and
AP according to its value (from most to least). These
indicators, except AP, were towards increasing. AP
was polar in some instances. Thus, according to one
of the 6-part series trials (part I), AP had increased

reaching the average of 148+16,5 mm Hg in about
half of cases, and in the other half, it had decreased
earning the average of -99+6,4 5 mm Hg.

The duration of the latent for changes of indicators
in ABH was studied in the first part of the trials (Figure
1). Figure 1 shows that the changes in intracranial
pressure (ICP) and in venous pressure in the sagittal
sinus (SSP) occur alongside with stimulation, rheo-
encephalogram has also been changing at the same
time (is not illustrated in Figure 1). Some indicators
have been revealed to have a latent period: for VP is
61,6+£21,1 seconds, for IOP is 64,1+19,6 seconds, and
for AP is 65,2+21,5 seconds (are highlighted in bold
in Figure 1).

Indicators reached a maximum value after a
certain time of the stimulation of nervous centers in
the following sequence: ICP — 230,9+31,8 seconds;
IOP —237,7+49,2 seconds; SSP —244,3+24,6 seconds;
AP —246,3+32 seconds; and VP - 255,3+59,8 seconds.

Table 4
CHANGES IN BLOOD PRESSURE AND CEREBROSPINAL
FLUID IN ACUTE BRAIN HERNIATION (MtM)
Trial series, Indicators mm H20 mm Hg
number of and VP AP
experimental conditions of
subjects, and obtaining IcP SsP Iop FD System
(investigators) the data blood pressure
1 2 3 4 5 6 7 8
bn=13; (TA. | Baselnedata | 4190.99 | 85056 | 19172224 34,0 56,3 108,6
Makham- tm
betov and In 4-6 minutes
E.S.Nur- after alteration, | 5782+57,7 | 422,9+73,3 | 453,1+4,2 155,3 200,0 96,0
guzhayev) M+m
Control data,
M+m 71,846,0 - - - - 100-110
II; n=9; (S.A. ,
Zhanaidarov, In 6 ;r;tlgftes
S.M. Mausin- . 472,0+134,4 - - - - -
alteration,
bayeva, and Mm
U.S. Sydykov) -
Maximum 13400 - - - - 200
value
Control data, | 40951187 - - - - -
Ill; n=20; (S.A. —
Zhanaidarov, In 10 minutes
S.M. Mausin- after alteration, | 321,8+49,8 - - - - -
bayeva, and M+m
U.S. Sydykov) Maximum
760,0 - - - - -
value
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IV; n=9; (S.A.
Zhanaidarov)

Baseline data,
M+m

115,2+12,2

110,6+7,3

In 5 minutes
after alteration,
Mtm

828,9+196,6

133,0+284

Maximum
value

2350,0

220,0

2

3

4

5 6 7 8

V; n=9; (B.A.

Atchabarov,

B.A. Abeyov;
and U.S.
Sadykov)

Baseline data,
M+m

129,4+13,8

111,3£12,8 -

18,1+2,2 53,8+7,2 114,4+2,0

In 6 minutes
after alteration,
M+m

670,0£73,2

416,0+46,0 -

254+754 | 140,523 | 1719+£6,7

Maximum
value

1010

600

- 603 250,0 200,0

Atchabarov,
B.A. Abeyov;
and U.S.
Sadykov)

VI; n=11; (B.A.

Baseline data,
M+m

127,5£7,8

106,7£10,8 -

20,4£3,1 34,0£5,3 116,4+7,6

In 6 minutes
after alteration,
M+m

369,6+36,3

205,8+21,6 -

163,8+24,7 | 113,3+7,8 | 155,9+6,8

Maximum

615

358

value

- 295,0 140 200

No. of times
when “M" (av-
erage value)
of the inter-
vention group
outnumbered
the control (or
group at base-
line)

2,5-2,7

1,9-5,0

2.4 4,5-14,7 2,6-3,5 0,8-15

Total No. of times

when a
maximum
value of
intervention
group
outnumbered
the control
(or group at
baseline)

5,0-20,3

3,3-54

- 14,5-33,3 4,1-4,6 1,7-2,0

Thus, although in ABH, along with changes in
intracranial hemo- and cerebrospinal fluid dynamics,
changes and indicators of systemic circulation are also
observed, the analyzed data indicate that changes
in ICP, SSP, and FD is a leading increase, i.e. act as
supreme: it arises immediately after the stimulation
with no latent period and reaches the life-threatening
critical value quickly. The ICP thus increases and
reaches an 828,9 mm H20O on average, and 2350
mmH20 in maximum. Meanwhile, according to our
data, a damaging impact of a high CSF pressure on
the vasomotor center (in a dog experiment) occurs
when the pressure is below 700 mm H20. A pressure
above 900-1000 mm H20 causes death in animals.

Before the study of the pathogenesis of high
ICP in ABH, we should discuss the pathogenesis

of increased SSP in ABH, as the changes in these
indicators are similar.

It has been established that both the ICP and
the pressure of intracerebral arterial vessels have an
integral effect on SSP [26, 27]. The reason is that dural
brain sinuses are collectors, which receives CSF from
the subarachnoid cavity and blood from brain veins.
As a result, the higher the ICP and the pressure of
intracerebral veins, the higher the SSP. Additionally,
to an increase of ICP due to brain enlargement, the
pressure from the brain is added along with a growth
in fluid volumes in the sinuses. This leads to reducing
or compression the sinuses cavity and the pressure
increase in it, and the similarity between changes in
ICP and SSP, therefore, becomes apparent.
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Figure 1 - The duration of the latent period (M+m) for changes and reaching the maximum values in ABH

Legends: Bolded lines in AP, IOP, and VP —latent period;

X coordinate is time in minutes; Y coordinate: on the right — in mmHg for AP;

Y coordinate shows a value of indicators; on the left — in mmH20O for ICP, IOP, SSP, and VP.

“T" is a time when pressures reached the maximum;

AP — systemic arterial pressure; Table 5 shows that the indicator of rigidity, i.e., the

SSP - venous pressure in the sagittal sinus; coefficient (q) of the craniospinal cavity content in

VP — systemic venous pressure; ABH, is 2-3 times greater compared to control group.
Table 5

CHANGES IN RIGIDITY COEFFICIENT (Q) OF THE CRANIOSPINAL SYSTEM
AFTER AN ACUTE BRAIN HERNIATION (M+M)

After the start of ABH, . q
s Groups No. of exp.animals
in minutes (mm/mm?3)
Control 16 0,16+0,009
60
Intervention 10 0,34+0,03
Control 16 0,21+0,01
120
Intervention 10 0,47+0,05
Control 16 0,23+0,01
180
Intervention 10 0,47+0,05
Control 16 0,25+0,02
240
Intervention 20 0,8+0,07

It is difficult, however, to consider the true value a qP coefficient, in which the value of ICP is leveled.

of rigidity increase in CSC based on data given in ~ Some increases in g may be due to the high ICP, as
Table 5. Because a given q coefficient in Table 5is not  the value of ICP is high in ABH. Therefore, given data
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indicate only certain changes in the rigidity of the
CSC content in ABH.

The same cause factors may influence the increase
in rigidity of CSC and increase of ICP in ABH since
both the ICP and the ABH are consequences of
mechanical stress in CSC due to an increase in its
content. Itis unclear which increase in the craniospinal
cavity causes this phenomenon, and which do not:
either a brain enlargement due to brain swelling
or an increase in circulating cerebrospinal fluid, or
an increase in the blood supply of CSC content?
Furthermore, the combination of these causative
factors likely provokes the ABH collectively.

Brain swelling as a causal factor for the acute brain
herniation (ABH)

The rational explanation for the ICP increase was
the occurrence of acute brain swelling at the early

\W 11
A

stages of the study of the ABH. It has already been
stated that some scientists take this view nowadays.
If the brain swelling is involved in the pathogenesis
of the ABH, then an increase in fluid content and a
decrease in the specific weight of brain matter should
occur.

Table 6 indicates the data of two series of trials
on studying the fluid content of the brain matter
during the ABH. Changes in the dry residue (DR) and
a specific weight (SW) of the brain matter found to
be unreliable and insignificant compared to control.
Particularly, several series of trial reveal a slight
decrease in brain tissue density, which points to
a slight swelling process of the brain. Data on the
rigidity of the CSC content show no severe swelling
in the brain during the ABH. Therefore, the literature’s
explanation of ABH that defines it as the occurrence
of rapid brain swelling seems hypothetical and
unfounded factual material.

Table 6
CHANGES IN THE FLUID CONTENT OF THE BRAIN MATTER DURING THE ABH, (M+M)
Dry residue (DR), % Specific weight (SW), g/cm?
Series of
trial Groups Gray mat- White The Gray mat- White The
whole- whole-
ter matter . ter matter .
brain brain
Control 18,0 32,11 20,81 1,041 1,041 1,039
’ (n=15) +0,18 +0,40 +0,28 +0,0003 +0,0002 +0,0004
Intervention 18,25 31,55 22,36 1,042 1,041 1,040
(n=9) +0,22 +0,38 +0,25 +0,0005 +0,0004 +0,0007
Control 18,31 32,01 i 1,038 1,039 )
(n=10) +0,24 +0,53 +0,0006 +0,0005
I
Intervention 17,42 30,06 i 1,036 1,035 i
(n=20) +0,20 +0,38 +0,0004 +0,0006

Our results are in line with other scientists’ findings
[23]. According to the literature, the fluid content of
brain tissues has not changed considerably during
the ABH (similar to our results). However, at the same
time, a fluid redistribution in the structural formation
of brain tissue has been found. Fluid content has
reduced by 7-8% in intercellular space, and it has
increased by the same percentage in cells. This leads
to the edema process in cells with vacuolization of
cell organelles. Such fluid redistribution is common
to dysfunctions of ion channel in the cell membrane,
which occur in various damages, including any
inflammatory, toxic process. Such a kind of edema,
however, is limited to cause an acute brain herniation.

Thus, having an as small size of edema as in
encephalitis, a brain swelling in such condition
perhaps cannot cause an acute brain herniation.

On the increase in the blood supply of the brain
during the acute brain herniation

Studies on the brain blood supply reveal that the
volume of brain blood increases in all the five series
of trials (Table 7). The blood volume has doubled
within the method of using the labeled erythrocytes
and according to the permeation coefficient on gray
matter (an increase in white matter is insignificant),
and the volume has also increased according to the
rheography results by 1,5 times and the activity of
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labeled albumin on the skull by 1,2-1,3 times (at the

average).

An increase in brain blood supply by 1,5-2 times
should lead to a reduction in dimension (capacity) of
the craniospinal cavity (CSC) and an inevitable rise

in ICP. Kovalev has reported [20] that an increase in

the blood supply of CSC during the ABH arises due

to hyperemia of the meninges, hyperemia the small-
sized blood vessels of the brain, and diapedetic micro
focal hemorrhage.

Table 7

CHANGES IN THE BLOOD SUPPLY OF THE BRAIN DURING THE ACUTE BRAIN HERNIATION, MM

Indicators of brain blood supply
Blood subbl Integral Re-activ- Penetrance coefficient
ml/100 Pr;fy. rheogram ity of the (injection of the labeled
Set of . .g (IR), (A r/r, labeled (with iodine-131) seral-
. Groups brain tissue o ) .
trials %) albumin bumin)
(method of
J-131 on
the labeled the skull .
erythrocytes, . ! Gray White
impulse / matter matter
Cr-51)
second
Control, n=14 0,95+0,1 - - - -
Il
Intervention, n=9 2,03+0,23 - - - -
Control, n=9 - - - 0,97+0,16 1,06+0,2
1] Intervention, n=15 - - - 2,09+0,25 1,27+0,13
Baseline, n=9 - 0,429+0,041 - - -
Five minutes
. - 0,648+0,130 - - -
after alteration,
\Y)
Baseline, n=8 - - 349,8+47,9 - -
Six mlnutgs after ) i 443,5455,5 i i
alteration,
\ Maximum value - - 746 - -
Baseline, n=11 - - 293+37,0 - -
Six mlnutgs after ) i 344,8+43,0 i i
alteration,
VI
Maximum value - - 509 - -

On changes in cerebrospinal fluid production and

resorption during the acute brain herniation

Data on changes in CSF production during the
ABH are given in Table 8. According to those data, a

volumetric rate of CSF production has increased by

1,7 times versus the normal indicator in two minutes

after brain alteration, by 4,6 times after six minutes.
It has increased eightfold and reached a maximum in
trial N 5, and trial N 10 shows a ten times increase.
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Table 8

THE INFLUENCE OF ALTERATION ON A VOLUMETRIC RATE OF CSF PRODUCTION
AND ARTERIAL PRESSURE (AP)

CSF production rate, in ml - min-' AP, in mmHg
Serial Time after alteration, in Time after alteration, in min-
number of .
. . minutes . utes
an animal Baseline Baseline
2 6 2 6

1 0,06 0,11 0,18 120 135 150
2 0,11 0,09 0,36 105 190 160
3 0,09 0,11 0,24 110 90 130
4 0,24 0,24 0,48 110 220 170
5 0,11 0,72 0,90 130 100 160
6 0,09 0,03 0,42 130 100 200
7 0,11 0,06 0,42 120 150 150
8 0,06 0,24 0,42 115 140 140
9 0,18 0,3 0,54 115 130 145
10 0,06 0,42 0,6 120 180 180
11 0,11 0,18 0,48 105 120 130

M 0,11 0,21 0,51 116,4 141,5 155,9

Total
+m 0,017 0,062 0,062 7,62 12,4 6,4

It should be noted, an increase in CSF production
occurred in six minutes after alteration in all
experimental animals, but in two minutes, only in half
of the animals.

When assessing the changes of CSF resorption
by the filtering pressure (FP), a CSF outflow first
increases, but do not decrease, despite the increase
of pressure in the superior sagittal sinus. A volumetric
rate of CSF production in our experimental animals,
therefore, should be slightly higher than those
indicated in Table 8.

Our study suggests that, on the one hand, a
high ICP during ABH is caused by an increase in the
volume of CSF due to increasing the speed of its
production, and, on the other hand, by an increase of
the blood volume in the brain. However, it is difficult
to provide accurate indications about the impact of

an increase in CSF production and blood volume on
ICP. Our study, therefore, aimed to find the proportion
between the increase in CSF production and blood
volume in craniospinal cavity. A set of trials (V and VI)
was carried out to answer the research question.

The outflow (drainage) of cerebrospinal fluid with
a determination of its volumetric rate from the lateral
ventricle was conducted on test animals with ABH in
VI trial. The trial V with no drainage was a control
group for trial VI. A comparison of the data on these
two series trial is given in Figure 2.

Figure 2 shows that the increases in ICP in trial
V were 2,2 times higher than in trial VI. Similarly,
SSP was 2,2 times lower in trial VI compared to trial
V. There was no significant difference between the
remaining indicators (AP, VP, and Ra).



HEMPOXUPYPTUA U HEBPOJIOTUA KASAXCTAHA

Ne2 (59)

14 J%,
|

It would thus appear that an increase in CSF
volume is more impactful than an increase in the
blood volume in the CSC and the value of brain

500}— {'
300}— _I_

swelling combined although the rise in blood volume
itself in CSC may be significant in increasing the
production of CSF.

200—

100—
1]2 1]2 1]2 12 1|2 [l 2
Icp SsP FP AP vP R Ra

Figure 2 — Difference between hemodynamic and CSF circulation in trial series V
and VI on test animals in six minutes after hypothalamus alteration

Legends:

X coordinate is the assessed indicators;

Y shows a degree of change, in %, 100 is a baseline;
ICP —intracranial pressure;

SSP — blood pressure in the sagittal sinus;

FP — filtrating pressure;

Furthermore, the data of the V and VI series of the
trial indicate that the CSF drainage during the acute
brain herniation has a positive therapeutic effect
(reduced ICP and improved breathing).

The correlation between the hemodynamic and
CSF circulation was calculated for clarifying the

AP — systemic arterial pressure;
VP — systemic venous pressure;
R — respiratory rate;

Ra - radioactivity on the skull;
1 -V series of trials;

2 — VI series of trials.

reasons for changes (based on the data obtained in
the V and VI series of trials) (Table 9).

A positive average and above-average correlation
was found between ICP, SSP, and Ra. This association
suggests a blood supply of the brain (Ra) to be a
probable causative agent for changes in ICP and SSP
and the causation of SSP from ICP.

Table 9
CORRELATION COEFFICIENTS

Correlation between: \(’nt:i:)l X:::':)I
1. ICP and Ra + 0,54 + 0,57
2. ICP and SSP +0,53 + 0,46
3. ICP and AP + 0,08 + 0,03
4. ICP and VP +0,2 +0,5
5. SSP and Ra + 0,63 + 0,63
6. SSP and VP +0,2 +0,5
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7. SSP and AP +0,7 -0,1
8. AP and Ra -0,1 +04
9. AP and CSF production rate - + 0,07
The correlation  coefficient between the Furthermore, data given in Figure 3 show no

intracranial hemo- and CSF dynamic indicators and
the systemic arterial pressure (AP) demonstrates no
correlation between the AP and ICP, between the AP
and CSF production rate; and reflects the doubtful
and controversial correlation between the AP and
SSP, and between the AP and Ra.

Mm Hg

200f— {_{—_1_4} 0.8—

100— 0.4—

AZ/Z, %

{_ 0.6 — —I—{_—I—_I_{_ 800—

positive correlation and even a negative correlation
between the AP and blood supply of CSC during
the ABH. The changes in ICP and comparison of AP
and IRH (rheoencephalogram) are given in Figure
3 (based on results of IV series of trials).

Mm H20

1200 —
1100 —
1000 —

700—
600—
500—

D 171

100—

bose 7 2 3 4 5

line line

AP IRH

bose 1 2 3 4 5

f_ase 12 3 45
ine
CSF pressure (ICP)

Figure 3 — Changes in certain physiological indicators during the acute brain herniation
on experimental dogs of IV series of trials

Legends:

AP — arterial pressure (arteria carotis);

IRH — integral rheogram of the head (amplitude);

ICP —intracranial pressure;

X coordinate is the time (1- 5 minutes after stimulation);

Y coordinate is the value of indicators.

Thus, the correlation coefficient indicates that
the changes in AP are insignificant or even negative
within the hemo- and CSF dynamic shifts during the
ABH. This correlations reveals a polar orientation of
changes in AP and intracranial hemodynamic. This is
explained by the following: the increase in systemic
arterial pressure is the opposite process to the rise in
CSC blood volume. While an increase in AP is caused
by vasoconstriction, the vasodilatation gives rise to
the blood volume of CSC. If these polar mechanisms
come to the fore, the correlation will probably be
negative. In certain cases, however, the correlation
between AP, hemo and CSF dynamic might be
weakly positive in case of ABH. This occurs because

an increase in AP may also cause the intracranial
hemodynamic disturbances since a high pressure
contributes to the redistribution of blood from the
zone of anemia to the hyperemia.

Pathogenesis of the ABH. Opinion on the nervous
center that controls intracranial pressure and blood
supply of the brain

The systemic arterial pressure is not the prime
reason for the acute brain herniation and its signs
(an increase in ICP, SSP, and blood supply of the
CSC). An increase in systemic arterial and venous
pressures and disturbance of intracranial hemo- and
CSF dynamic during the ABH seem to be a related
process, but they do not have any direct causal link.
We consider that a vasomotor center that controls
the AP is affected slightly during the acute brain
herniation. However, all the pathological changes
affect mostly the nervous centers, which regulate the
intracranial hemo- and CSF dynamic.
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The analyses reveal that an increase in ICP,
which is a core sign of the ABH, is caused by the
rise in the volume of CSF in the CSC due to its rapid
production; increased blood volume of the brain;
and in part, by an increase of the brain volume
due to its slight swelling. Our impression was that
an increase in CSF volume has greater importance
than an increase in the blood volume of CSC and
brain swelling combined (a blood supply of the CSC
increases by 1,5-2 times, and a cerebrospinal fluid
volume increases by 4,6 time in average, in some
animals by ten times) during an increasing of ICP in
the ABH. Based on the experiments, we conclude that
a cerebrospinal fluid leak during the ABH can be a
pathogenetic therapeutic activity (at least the growth
in CSF pressure decreases by more than two times).

The general picture of the changes in
hemodynamic during the ABH is first described as
defense autoregulation disruption of the cerebral
blood flow, which leads to the mismatch of local
changes with changes in systematic circulation.

The system, which has an independent auto
regulation mechanism, affects both a blood supply of
the CSC (i.e., blood circulation) and CSF production.
The mechanism limiting hemodynamic and CSF
dynamics are within the narrow framework necessary
for the normal functioning of the brain. A weakening
or loss of the “local” autoregulation with the following
disorder of cerebral circulation and pressure in CSC
occurs due to the disruption of this mechanism.

Our views on the independent nervous center
that controls the ICP (and therefore CSF production)
and the blood supply of the brain are based on the
following arguments:

1. Zero correlation between the ICP, blood supply
of the CSC and the CSF production in one hand, and
the AP level in the ABH on the other;

2. A syndrome similar to the ABH does not occur
during the chronic Hypertensive Disease with a high
AP. Moreover, not all patients with hypertensive
crises have a syndrome of the acute increase in ICP.

3. Not infrequently, a relatively low AP occurs
during the experimentally induced syndrome of ABH
with uncontrollably high ICP.

An increase in ICP during the ABH exceeds
the safe level, which is 500-600 mm H20O in dogs.
Continuous cerebrospinal fluid drainage, therefore,
is recommended for therapeutic purposes. The
pathophysiological process is parabiotic during brain
traumas. It has been revealed that the fluid moves
from the extracellular space into the cell interior.
These data suggest the functional abnormalities in
the ion channels of cell membranes, perhaps due
to insufficient energy supply. Therefore, a sufficient
amount of adenosine triphosphate (ATP) is indicated
for patients with the ABH.

Thus, an increase in CSF production speed and
an increase in the blood volume of the brain are
found to be a significant factor in increasing the
intracranial pressure. Minor edematous changes in
the brain are additional signs of the hemodynamic
and fluid dynamic disturbances. We consider that
the syndrome of acute brain herniation is associated
with a dysfunction in autonomous nerve centers
that keep the intracranial pressure at a normal due
to the regulation of blood flow intensity in CSC and
cerebrospinal fluid production.
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b.A. Amwab6apos (1919-2010)

BACCYMEK ILLIHAET KbICbIMHbIH, KOTEPITY MEXAHU3MI
)XOHE OHbIH, MU TIHIHE KEPI ©CEPI

BepinreH makana 6ypbiH XapusanaHfaH akagemuk baxusa ATwabapynbl ATwabapoBTbiH, MOHOrpadus
6eniMiHiH KaliTa 6acblibIMbl 60bIN Tabblnagbl. Janekces3 KenTipy MakcaTbliHAA XXYMbICTbIH TYMHYCKACbIHA Cijl-
TeMe Kefleci KepceTireHaen xy3ere acbipbliagbl: ATiwabapos baxus «baccyiek iWwWiHAEr KbICbIM XHE NKBO-
poAnHaMKKa GU3NONOTMACE MeH NaTodr3nNoNornacel ouepki», Foiabim 6acnacel, 1996 ., 201-226 66.

1996 >blibl BacblbIMFA LWbIKKAH MOHOTPadus aBTOP XXoHE OHbIH, SPINTeCTEPiHIH, KabiNThbl Xafgalija dKaHe
aybITKy XaffalblHAafbl Haccyrek iWiHAeri KbiCbIMAbl 3epTTeyre bafbiTTanfaH OypbiH >XapuanaHfaH fblibIMU
>KYMbICTAPbIHbIH, XXMbIHTbIFbI 60/1bIN Tabbliagbl. XyMbiC Baccyhek iliHAEr rMNepTeH3ns TyblHAAyblHa acep
eTeTiH Typai dakTopaapabl, atan antcak, JMKBOPOAMHAMMKANbIK BY3blAbIMAbLI, MU iCiHYiH, KpaHWOCMUHaNAbI
KYbICTbIH, KaHMEH TONTbIPYbIHAAFbl ©3repicTepai XaHe apTepuansbl KaH KblCbIMbl ©3repiCcTepiHiH, canjapbiH Cu-
natTangbl. COHbIMEH KaTap, fblIbIMM XXYMbICTa LilepebpocnuHanibl CymbIKTbIK AVMHAMUKACbIHbIH, (CYAbIKTbIKTbIH,
OHZAIpiNYi, aliHaNbIMbl XaHe pe3opbunsackl) GU3NONOTMACHI MEH NaTOPU3MONOTUACHI 3epTTeniHesi. MoHorpa-
dusaga bypbiHaapbl 6enrini 6osfaH XaHe Ko Xbligap 60Vbl XXYPri3ireH fFblbIMU XYMbICTbIH, HOTUXXeepi nain-
bIMAanaabl.

Herisri ce3pep: 6accyriek ilWiHAET KbICbIM, MUAbIH, XiTi XXAPbIfbl, MU XY/blH CYMbIKTbIFbIHbIH, AMHAMMUKACHI.
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b.A. Amyabapos (1919-2010)

MEXAHU3M OCTPOIo noBbILWWLEHNA BHYTPUYEPENMHOIO AABNEHUA
N NATYBHOIO Ero BIMAHUE HA TKAHU MO3TA

[aHHas cTaTbA ABAAETCA PeNpUHTOM (Nepeun3gaHrem, nepeneyaTkon) paHee onyb6aMKoOBaHHOW r1aBbl MO-
Horpadun akagemuka Atyabaposa baxum Atuabaposuua «Ouepku Gr3Moa0rMm 1 NaToGU3noAornm TMKBOPO-
AVHaMWKU 1 BHYTPUYEPENHOro AaBaeHua», udg. Foinbiv, 1996 r., ctp. 201-226.

V3paHHas B 1996 rogy MmoHorpabus asaseTcs o6obLeHeM paHee onybanNKOBaHHbIX UCCAeL0BaHWUIA aBTo-
pa 1 ero Koaner, NOCBALLEHHbIX U3YUYEHUIO BHYTPUUYEPENHOTO AaBAeHNs B HOpMe 1 Npwu natonaornn. Onuchbl-
BaeTCA yyacTne pasNnNyUHbIX MPUYNHHBIX GaKTOPOB B BO3HUKHOBEHWMW BHYTPUYEPEMNHOWN TMNEePTEH3NN: TNKBO-
poAMHaMUYeckme HapyLLeHUs, oTeK-HabyxaHne MOo3ra, 3MEHEHWS KPOBOHAMOJIHEHWA B KPAHUOCMWHAAbHOWM
MONOCTN U NOCNEACTBUA N3IMEHEHWI apTepManbHOro AaeneHus. MccnegoBaHbl Takxke BONpPoCkl GuU3nonornm
1 NaToPuU3nNoNorMm NPOAYKLMM, LMPKYAALUUN 1 pe3opbunn ankeopa. B MoHorpadumn noaseprHyTbl aHanmsy
M OCMbIC/IEHNIO pPaHEee U3BECTHbIE U MONyUYEHHbIE B XOAEe MHOTONETHUX UCCAeA0BaHNN COBCTBEHHbIE HayUHble
JaHHble.

KnroueBble cnoBa: BHyTpMyepenHoe JaBaeHune, OCTpoe nposabupoBaHme roJoBHOIO MO3ra, IMKBOPOAU-
HaMuKa.
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®edepanvHoe 2ocydapcmaeHHoe brodxxemHoe yypexoeHue «PedepasbHbili yeHMp Helipoxupypauu»,
2. Hosocubupck, Poccus

TOMOIrPA®O-AHATOMUNYECKAA KNTACCUDOUKALINA CTPOEHWUA
NMOBEPXHOCTHOW BUCOYHOW APTEPUN YE/TIOBEKA

Llenoto daHHolU pabomel seaanace padpabomka y0obHoOU 018 KAUHUYECKO20 NpUuMeHeHUsl monoepago-aHa-
momuyeckoli knaccugukayuu cmpoeHus nosepxHocmHol suco4Hol apmepuu (INBA), ocHo8aHHOU Ha OaHHbIX
My/lemucnupaabHol KoMNneromepHo-momozpaguyeckoli aHeuoepaguu. Heobxodumocme 3HAHUA aHamMoMu-
yeckoeo eapuaHma cmpoeHus [1BA u eé monozpaguu moxem noHadobumecs 018 NAGHUPOBAHUS KOXHO20
paspesa e 30He HaxoxoeHus [1BA, a makxe 0415 n1aHuposaHus avidesneHus cmeosa, o0Hol uiu 0gyx eemeael
C yes1bto C030aHUA IKCMpPpa-uUHMPakpaHuaIbHo20 cocyoucmoz0 MUKpOaHacmomo3sa.

Mamepuanel u Memodsi: 3a ocHogy Memoda aHau3a bblau 83aMmel 084 KpUMepUA: yposeHs 0esleHus cmeoa
lBA Ha semeau, a makxe cuMMmempu4HocMe duamempos smux aemaeli OmHocumesbHo Opya Opyaa.

B pe3ynemame 6obi1u onpedesieHsl 3 yposHa semeneHus [MBA u 5 munos semenerus [MBA. Bcezo onpedesne-
Ho 14 ocHosHeix sapuaHmos cmpoeHus [1BA, komopsie ceedeHbl 8 00y KAACCUPUKAYUOHHYO madauyy.
lpusedeHel Helipogu3yaausayuoHHsle npumepel semeneHus [NMBA Ha pekoHcmpyuposaHHsIx 3D usobpaxkeHusax

MCKT-aHzuoepagpuu.

Knrodeevwie coea: nosepxHoCmHas sUCOYHAA apmepus, MUKPOCOCyOUCMbIli aHAcmomos.

BsepeHune

AHaTOMWA MOBEPXHOCTHOW BWCOYHOW apTepumn
(MBA) n eé BeTBel 4OCTaTOYHO XOPOLLO M3y4yeHa [1].
Mpeapiayine nccnefoBaHna aHaTOMUYECKOro CTPO-
eHus MNBA, onucaHHble B MUPOBOW nTepatype, Hbiim
BbIMOJIHEHbl Ha TPYMHOM MaTepuajne U OnucbiBanu
Kak oTHoweHue TBA K cTpykTypam uyepena, Takum,
KaK CKyJsioBas Ayra, Tak u gnametpsbl ctsosia MNBA v eé
BeTBeN, MecTo AeneHuns MNBA Ha BeTtBu [2, 3, 4, 5].

Marano et al. [2] onucann 10 pasnnuHbIx Bapu-
aHToB cTpoeHus MBA (nponHaekcMpoBaHHble HykBa-
MW aHraninckoro andasuta ot A A0 J), OCHOBaHHbIe
Ha amametpe [BA n eé BeTBel, CTPOEHUM BeTBEW,
YPOBHe fie/ieHnsa OCHOBHOro cTBoAa 1BA.

OgaHako B HacToslee BpeMs B iMTepaTtype oTcyT-
CTBYeT AOCTaTOYHO YETKO CPOPMY/IMPOBAHHAA aHa-
TOMO-TOonorpapuyeckas kKnaccmpukauma CTpoeHus
MBA, kKoTopyto 6b110 6bl YAOOHO NMPUMEHSATb B KAU-
HMYEeCKOW npakTuke.

Lenb nccnepoBaHuns

Lienbto faHHOM paboThbl ABASETCA CO3aHMe ya00-
HOW A1s MPUMEHEHUS B KJIMHUUYECKOMN NpakTuKe
knaccnbumkaumm ctpoenmsa MNMBA.

HeobxoaMMoOCTb 3HaHWA aHaTOMWYECKOro Bapwu-
aHTa ctpoeHusa NBA MoxeT NoHagobuTbca ana naa-

A.B. lybosol, email: dubovoy@mail.ru

HMPOBaHNA KOXHOrO paspesa B 30HE HaXOXAeHWA
[MBA c eé coxpaHeHnem (Hanpumep, nNpu nTepuo-
Ha/JlbHOM JOCTyne), a TakxKe AN NAaHWPOBaHWA Bbl-
AeNeHVa OAHOM AN ABYX BETBEW, a MHOTAa 1 CTBOAA
MBA ¢ Le/bto cO34aHNA 3KCTPa-UHTPaKpaHMaIbHOro
COCYAMCTOro MUKpOaHacToMo3sa.

Ma‘repuanbl n MeToAabl nccsiiegoBaHna

[JaHHas knaccndurkauma basmpyeTcs Ha N3ydeHum
Tonorpado-aHaToMmyeckmnx xapakrepuctuk MNBA, su-
3yanmsnpyemMblx Ha TpéxmepHow (3D) pekoHCTpyK-
LM MOAENW TFONOBbl 4YesioBeka MNPV MPOBEAEHUN
MY/NbTUCMINPANbHOW  KOMMbHOTEPHO-TOMOrpaduye-
ckon aHrnorpadum (MCKT-AT). 3D-pekoHCTpyKLMM
[MBA BbinoaHAANCb ¢ ncnosb3oBaHnem DICOM-aaH-
Hbix MCKT-Al wepebpanbHbix apTePUn NaLMEHTOB
C WCMNOJb30BaHMEM MepPCOHaNbHOrO KOMMbOTEPa
1 nporpammHoro obecrneyenms «JIMHC MaxaoH Pa-
6oyan cTaHUMA Bpaya» C paboumm mogaynem «AHrv-
orpadua» sepcum 3.3.

3a ocHoBy knaccudukaumm Obiiv B3ATbI ABa
KpuTepusa: ypoBeHb geneHusa ctsona [BA Ha BeTsy,
a TaKkkKe CUMMMETPUYHOCTb CTPOEHUs (AnamMeTpoB)
3TVX BETBEN OTHOCUTENBHO APYT ApYyra.

[na npoctoTbl Mcnosib3oBaHWA knaccuburkaumm
3a OCHOBY OblN B3ATbl MOHATHbIE U BUAMMbIE aHATO-
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MUYECKMe OpPUEHTUPbI Yepena. YpoBeHb BETBJIEHUA
onpegenanca B 60koBoW npoekummn 3D-pekoHCTpy-
MPOBaHHOIO N306paXkeHNs OTHOCUTENbHO ABYX JN-
HWI, NPOBEAEHHbIX MapaniesbHO OCHOBaHWIO Cpes-
Heil yepenHoW amkun (CYA): nepsas AMHMA NPOBO-
AMTCA MO BEPXHEMY Kpato cKysi0BOM Ayru (X); BTopas
JIMHWSA NPOBOAMNTCA NapanfesibHO NepBOi Ha ypOBHe
nobHo-ckynosoro wea (Y), (puc. 1).

PucyHok 1 — JInHun pasmeTku 418 onpeaeneHns
YypOBHs BeTB/eHUs BeTBen MMBA (kénTon cTpenkon
0603HayeH N06HO-CKYNOBOW LLOB)

CornacHo noJslyyYeHHbIM B XOJe WCCAeAoBaHWii
1 NpoaHaiM3npPOBaHHbIM AaHHbIM 6bI10 onpesene-
HO 3 ypoBH# BeTBaeHUs BA:

1 ypoBeHb — Ha YPOBHe naun Huxke AnHum (X), npo-
BE,EHHON MO BEPXHEMY Kpato CKYNOBOW Ay (puc. 2).

PucyHok 2 — Cxema 1-ro yposHa BeTBaAeHus MNBA

2 YpOBeHb — MeXAay JNHWEN, NPOBEeAEHHOWN
Nno BepPXHEMYy Kpato ckynoBou ayru (X) u annHuen (Y),

npoBeA&HHON NapaniesbHO CKYN0BOM yre Ha ypoB-
He I06HO-CKyNI0BOrO LWBa (puc. 3).

PucyHok 3 — Cxema 2-ro ypoBHa BeTBAeHUs NBA

3 ypoBeHb — Ha ypoBHe nau Bbiwe anHum (Y), npo-
BEEHHOM napannenbHO CKYy/JI0BOW Ayre Ha YpPOBHe
Hayasa CKy/JI0BOro OTpocTka NoH6HOW KocTu (puc. 4).

PucyHok 4 — Cxema 3-ro ypoBHs BeTBAeHMA [1BA

Takxe ornpeseneHo 5 OCHOBHbIX TUNOB BeTBJe-
Husa MNBA:

Tun B — cMMMeTpUUHOe pa3BuTMEe NOBHOWN U Te-
MeHHoM BeTeew (B - both).

Tun F — somuHaHTHas nobHas BeTsb (F - frontal).

Tun P — pomMunHaHTHasa TemeHHaa BetBb (P -
parietal).

Tun S — eAVHCTBEHHBIN cTBOA (S - single).

Tun T - po6aBouHas (TpeTbs) BeTBb (T - triple).

BapunaHT obo3HaueHuns ctpoeHua BA onpege-
NSETCA C MOMOLWbI KOMBUHAUUKN Lndpbl YPOBHS
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BETB/IEHNA 1 OyKBbI TMNa BeTBAEHUA. [1na TMna BeT-  HbIM HaMMEHOBaHWeM TOWN BETBW, KOTOpas NpeacTas-
BJIeHUs S, KOrga UMeeTcs nlib oAHa u3 BetBel MBA,  neHa (F — frontal nam P — parietal).
onpeaeneH BapuaHT 0603HaYeHUs CTPOEHUS C MO- B tabavue 1 npuBeaeHbl NpUMepbl Ha KaXAbli
MOLLbIO KOMOMHaLmMK BykBbl TMMNa (S) C COKpaLLéH-  BapwaHT KOMBUWHALMKN ABYX KpUTEPUEB.
Tabanua 1
YpoBeHb BeT- Tun BeTBNEHUA
BIEHUSA B F P S T
1 1B 1F 1P 1T
2 2B 2F 2P SF 2T
SP
3 3B 3F 3P 3T

Ha pucyHke 5 npuBegeHbl npuMepbl BeTBaeHMsA [BA Ha pekoHCTpynpoBaHHbIx 3D nzobpaxkeHnax MCKT-aH-
rnorpaduu. Bcero 14 oCHOBHbIX BapnaHTOB.

)

PucyHok 5 — OcHoBHble 14 Tvnos BeTBaeHusA [BA



\F=

22 wf\ HEMPOXUPYPTUA U HEBPOJIOTUA KASAXCTAHA N22 (59)

3aknroueHune a TaKxXe NnaHMpOBaTb BapuaHTbl peBacKynapusa-
Ncnonb3oBaHWe — BbIENPUBEAEHHOM  Kknaccu- LV FTONOBHOTO MO3ra Mpu /leYeHNi CIOKHbIX aHes-
dUKaLMM MO3BONAET N1ErKO MAAHUPOBATh XMpypru-  PY3M 1 CTEHO-OKK/IKO3MpYHOLIMX 3a60/1eBaHNiA Mari-

yeckuii ZocTyn ¢ coxpaHeHvem MBA n eé seteei,  CTPajbHbIX apTEPUN TONOBHOTO MO3ra U LLEN.
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«Helipoxupypeusi gpedepandel opmaisifel» Pedepandel Mmemaekemmik 6r00xemmik Mekemeci,
Hosocubupck k., Peceli

BETKEN/II CAMAWAbIK KYPETAMbIP K¥Pbl/IbIMbIHbIH,
TOMOTPAOUANDBIK-AHATOMUADbIK XIKTENYI

Makcatbi: byn >XyMbICTbIH MakcaTbl MyAbTUCIMPaNAbIK KOMMbIOTEPAIK TOMOrpaduanbik aHrmmorpadpus
JepeKkTepiHiH, HerisiHge 6eTkenni camannblk kypetamblp (BCK) KypblabIMbIHBIH, KAMHWUKabIK, KOAAAHBIC YLUiH
bIHFalbl TONOrpaduaNbIK-aHaTOMUAbIK XikTeMeciH >acay 60aabl. BCK KypblabIMbIHbIH aHAaTOMUSA/IbIK HYCKa-
NapblH >XdHe OHbIH, TonorpadusacekiH 6iny BCK aliMafbiHAa TepiHi Kanaw TiyAi Xocnapnay YLiH, COHAan-ak
3KCTPa-UHTpaKkpaHvanabl TaMblp/blk MUKPOAHAacTOMO3 Xacay MakcaTbiMeH e3ekTi, 6ip HeMece eki TapMaKkTbl
6enin anyabl xxocnapaay yLwiH KaxeT 60ybl MyMKIH.

Marepuangap MeH agicrep: OJicTiH Heri3i peTiHAe eki eawem anbiHabl: BCK e3eriHiH TapmakTapFfa 6eniny
JEeHreni, CoHzan-ak oCbl TapMaKTap AvameTpaepiHiH, Hip-bipiHe KaTbICTbl CUMMETPUANbIFBI.

HatuxeciHge 6CK TapmakTanybiHbIH, 3 aeHreii xxaHe BCK TapmakTanybiHbIH 5 Typi akbiHAaAAbl. bapbifbi
BCK kypblibIMbIHbIH, 14 Heri3ri Hyckanapbl aHbIKTanAbl, ONap >Kanmbl XikTeMenik kecrere eHrizingi. MCKT-ah-
rmorpadusiHbib, Kanta kypbinfad 3D cypettepiHge BCK TapMakTanybiHbiH HENpOBM3yanm3aLmsaabIk, yarinepi
KenTipingi.

Herisri ce3gep: 6eTkeini camainblk KypeTaMblp, MUKPOTaMbIpJiblK aHAaCTOMO3.
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A.V. Dubovoy

Federal State Budget Institution «Federal Center for Neurosurgery», Novosibirsk, Russia

TOPOGRAPHIC ANATOMICAL CLASSIFICATION OF THE VARIATIONS OF
SUPERFICIAL TEMPORAL ARTERY

The aim of this paper was to develop the topographic anatomical classification of the variations of
superficial temporal artery (STA) convenient for clinical usage, based on the data of multisliced computed
tomography angiography. The knowledge of the anatomical variations of STA and its topography can be used
for planning a skin incision in the STA zone and for harvesting of the STA trunk, one or both STA branches for
creation extra-intracranial microvascular bypass.

Materials and methods: The analysis method based on two criteria: the level of dividing of STA trunk into
branches and the symmetry of these branches relative to each other.

As a result, three STA branching levels and five types of STA branching were determined. In total, the 14
basic variations of STA were identified and summarized in a general classification table. The examples of 3D
MSCT angiography images of STA branching are presented.

Keywords: superficial temporal artery, bypass surgery.
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OTAANEHHDIE PE3Y/IbTATbI IEMEHUA N KAYECTBO XXU3HU
NAUUMEHTOB C COMATOTPOINMMHOMAMM

Akpomezanus - msxesnoe Helipo3HOOKpUHHOe 3abosiesaHue, Komopoe npu omcymcmeuu adekeamHol mepa-
nuu npusodum K paHHeli uHeaauoOuU3ayuu u npexadespemeHHolU cMepmu. HecMomps Ha cosepuieHcmeosaHue
Memo0oe8 JiedeHus, CMepmHOCMeb 8 0aHHOU Kozopme 60/1bHbIX 8 2-4 pasa npessiliaem makosyro 8 NONYAAYUU.
B ocHosHOM 3momy 3abosiesaHuro nodsepkeHsl XeHWuHsl. [1oaoxumensHsiM 3¢pghekmom nedeHuUs NPUHAMO
cuumame docmuxkeHue yeseli bUOXUMUYECKO20 KOHMPOJIA aKkpoMe2aauu, 0OHAko peasbHo cumyayuro 3Ha4u-
mesibHO omsAzowjaem Haau4ue y nayueHmos pas/uydHeIX 0CJ0XXKHeHUl u conymemeyroujux 3abosesaHull, cyuje-
CMeBeHHO CHUXarowux ux kayecmao xu3sHu (KXX).

Lleno uccnedoeanus. VIzyyume omoaneHHsle pe3yiemamel Je4eHuUa U ka4ecmao XU3HU NayueHmos ¢ coma-
momponuHoMamu.

Mamepuanel u memodel. Hamu 610 06credosaHo 60 nayueHmos 8 sozpacme om 20 0o 62 em, nposieyeH-
HbIX N0 Nogody akpomezanuu. Bcem um 6bina 8binosHeHa MPAHCHA3a/IbHAs MpaHceHoudaabHas a0eHoOM3K-
momusa ¢ npumeHeHuem HelipoHagueamopa. MedukameHMO3Hyr0 mepanuro 8 0oONOJIHeHUe K Xupypaudeckomy
mMemody siedeHus noayyanu ece 60 hayueHmMos, U 3aK/1K4YaAack OHA 8 UCN0/b308AHUU aHA/02d COMAmMocma-
muHa - comamynauna. lNpuyem, 31 nayueHm (1 epynna) uz 0onoHUMeIbHbIX Memodo8 NoJyYus MoJibko Me-
JukameHmMOo3Hyro mepanuto, 29 Yenosek (2 epynna) npowiau makxe aydesyro mepanuro. OyeHka KX Hamu
npouseoduaace ¢ npumeHeHuem onpocHukos ASBQ u AcroQol.

Pe3ynemamel u ux obcyxdeHue. KoppensayuoHHsili aHanu3 He solsigus docmosepHol ceasu mexdy KX u no-
s10M hayueHmos (r = 0,1), He bbi10 8bisisneHo 3asucumocmu KX u om so3pacma nayueHmos (r =0,09).

B nocneonepayuoHHoM nepuode 4depe3 1-3 mecsya npousouwiio docmosepHoe noseiweHue KX nayueHmos
€ coMamomponuHoMamu no ecem napamempam. Jlanee, cnycms Heckosieko sem nocse onepayuu KX nayueH-
moe 1 2pynnel Npodo/kano 3Ha4uMo yayduwameca. layueHmel xe 2 epynnel, KomopeiM 0onoHUMe6HO bblaa
npousgedeHa sy4esas mepanus, He umeau docmogepHoU pasHuybl No gusuyeckoli akmusHOCMU, 8bIHOC/UBO-
cmu u 6onu 8 cpasHeHUU ¢ OaHHLIMU Yepe3 1-3 mecaya nocsie onepayuu.

AHanuz OaHHbIx onpocHuka AcroQol memodom YusnkokcoHa ewisisun yayduweHue KX e obeux zpynnax
KaKk 4epes Hecko/JIbKo Mecayes, mak U Yepes Heckosbko siem nocie onepayuu. OOHako y nayueHmos 2pynnel
2 He gblAeeHO 00CMo8epHbIX U3MeHeHUl no nokasameso camosocnpusamue vepes 1-3 Mecaya nocse one-
payuu, komopoe 8 ddneHeliwemM yay4uunocs. BaxHo ommemume, 4mo y nayueHmos 2pynnel 2 0ocmogepHo
ynyqwusweecss KX no napamempy gusudeckue achekmesi depe3 1-3 Mecaya nocie adeHoM3Kmomuu 8 0asib-
HeliweM 3Ha4UMO He MEeHAI0C.

Bobigodbl. 1. Kadecmeso XuU3HU hayueHmos ¢ CoMamomponuHOMamu, nepeHecliux pasauydHele 8udbl JedeHus,
3HAYUMesIbHO Y1y4uaemcs Nocsie NPosedeHHO20 HelipoXupypau4ecko20 e4eHUs.

2. B OaneHeliwem ka4yecmeao XU3sHU yy4uwaemcs npu Ucnoib308aHUU 8 Kayecmeae 0oN0JHUMEeIbHO20 1eHeHus
aHasa0208 COMamocmamuHa, 8 MeHoweli cmeneHu - Jy4egoli mepanuu.

Knrouessle cnioea: omoaseHHble pe3ysibmamel, KA4ecmao XU3HU, aKpoMe2asusl.

AKpomeranvs npeAcTaBiseT CcobOM TaXenoe  MpeBbllaeT TakoByto B nonyasumm [1]. B ocHOBHOM

HelpO3HAOKPUHHOE 3aboneBaHMe, KOTOpPOoe Npwn OT-
CYTCTBMMN afeKBaTHON Tepanuu MPUBOAMUT K paHHeMN
WHBaAUAM3aLUN N MpeXAeBpeMeHHON cmepTn. He-
CMOTpPSi Ha COBEpPLUEHCTBOBaHWE METOZLOB JieUeHus,
CMEpPTHOCTb B ZlaHHOW KOoropTe 60/bHbIX B 2-4 pa3a

A.K. focaHosa, email: ak.dossanova@gmail.com

3TOMY 3a60/1€BaHMIO NMOABEPXKEHbI XEHLNHbI [2].
AKpomeranvs sBASETCA MeAJ/IeHHO Mporpeccu-

pytoLMM 3aboneBaHMeM, MO3TOMY ee AMarHocTuka

B Hauasie 3abosieBaHUsA 3aTpyAHUTENbHA. [10 AaHHbIM
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[peBanb A.B. c coaBT., OHa ANarHOCTUPYeTCA B CPea-
HeM yepe3 6-8 net oT ee Havana [3].

MonoxutensHbiM 3PbekToM neveHna npuHa-
TO CuuTaTb AOCTUXKEHME Lenen BUOoXMMNUYecKoro
KOHTpOAs akpomeranmun [3], 04HaKO peanbHO CUTY-
auUMIoO 3HAYMTeNbHO OTATOLWLAeT Haanume y naumeH-
TOB Pa3/IMUHbIX OCNOXHEHUI U COMYTCTBYHOLLMX 3a-
601eBaHNN, CYLLECTBEHHO CHMXAOLWMX UX KayecTBO
xm3Hm (KX). K dakTopam, cHmxarowmm KX naumeH-
TOB C JaHHbIM 3aboneBaHVeM, OTHOCAT M3MEHEHMe
BHELLHOCTM, leNPeccuto, rofIoBHble 60K, apTpanrum,
CHUXKEHMEe NMBUAO0, ceKcyanbHYH ANCHYHKLMIO U T.4.
[4, 5].

B neueHnn akpomeranmm MUCMNoNb3yroTCAa XMpyp-
TMYECKUl, NyYeBOW, MEAMNKAMEHTO3HbIK U KOMbBU-
HUPOBAaHHbIM MeToAbl. Kaxablil 13 HMX cnocobeH
Kak yayywntb, Tak 1 yxyawnte KX naunentos [1].
Tak, Hanpumep, XMPYpPruyecknuin n nyyeBor MeTOAbl
JleYeHns NPUBOAAT K Pa3BUTMIO TMNONUTYUTapu3Ma
[1], MeanKaMeHTO3HbIN - K HapyLUEHWSIM YI1€BOAHO-
ro obmeHa, 06pa3oBaHMIO KaMHeRN XesYHOro Mny3bi-

pa v ap. [6].
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Ecam B 80-e rogbl Npownoro Beka OCHOBHbIM
Kputeprem 3bGEKTUBHOCTU HENPOXMPYPrmyecko-
ro seyeHns OOJbHbLIX, B TOM UuUCae C aZeHOMamu
runodusa, Obin NokasaTenb JeTasbHOCTW, KOTOPbIN
B TO BpeMsa cocTtaBasn 2,5% [7], To B HacTosLee Bpe-
MSi B CBf3M CO CHWXEHWEM MocCaeonepaLOHHOM
NeTanbHOCTM pe3y/bTaThbl JIeYeHUs, Kak Mnpasuio,
OLIeHMBAKOTCA MO CTeMeHW paanKanbHOCTU MNpoBe-
[LEHHON ornepaLlumu, BepPOSATHOCTU peunsmBa Onyxo-
neri n KX naymeHTos [8]. ba3oBbIMU MHCTPYMEHTaMM
npu oueHke KX cayxat crneumanbHble ONPOCHMKN
[8l.

Llenb uccneposaHuns

M3yunTb KauyecTBO XM3HWU MaLMEHTOB C COMaTo-
TPOMMHOMaMW, MOJYUMBLUNX B pa3Hble CPOKW pas-
JINYHbIE BUAbI TEepanmu.

Marepuan u metoabl

Hamu 6bin10 06cnegosaHo 60 NauMeHTOB B BO3-
pacte ot 20 o 62 neT, NPOSEUYEHHbIX NO MNOBOAY
akpomeranaun. PacnpegeneHve nauneHToB Mo noJy
1 BO3pacTy NpeAcTaBaeHo B Tabanue 1.

Tabavua 1
NON10-BO3PACTHON COCTAB MPOOMNEPUPOBAHHbIX BOJIbHbIX
Bospacr, ner XeHwmHbl 44/73,3% My>xkunHbl 16/26,7% 0O6a nona
A6¢c % A6¢c % A6c¢ %

o 20 0 0 1 6,3 1
20-29 7 15,9 2 12,5 9
30-39 10 22,7 4 25,0 14
40-49 8 18,2 5 31,3 13
50-59 15 34,1 4 25,0 19

Crapwe 60 4 9,1 0 0 4
Bcero 44 100 16 100 60 100%

Kak BUAHO 13 Tabaunuel 1, B Halem nccnefoBaHmm
noutn BTpoe (B 2,74 pasa) npeobnasanm >KEHLMHbI.
Cpean >eHWWH Hanbonbluee 4ymcno 3abonesLumnx
(34,1%) 6b110 B BO3pacTHoM rpynne ot 50 go 59 ner,
cpeamn My>k4umH - B Bo3pacte 40-49 net (31,3%).

OueHka pa3mMepoB afeHoM runodursa npomnsso-
Avnack cornacHo knaccuémkaumm Kagawesa B.A. [9]
(Tabn. 2).

Tabanua 2
PACNPEAENEHUE NAUMWEHTOB NO PASMEPAM AJEHOM TMMO®U3A
Bup apeHoMbl MwukpoageHowmbl | Hebonblune CpeaHue bonbwwme lranTckme
runogwusa (ao 15 mm) (16 —25 mm) | (26 -35 mm) | (36 — 59 mm) (60 mm
n 6onee)
ComatoTponmHoma 16/ % 17 27 - -

Bce naymeHTbl 66111 NponeyeHsl B 2007-2017 rr.
Bcem 1M 6bina BbINOMHEHa TpaHCHa3aNbHasA TpaHC-

dbeHonganbHas afeHOMIKTOMUA C TMPUMEHEHMEM
HelipoHasuratopa BRAINLAB.
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OnepaTtnBHOe BMmeLwaTenbcTBo Y 48 (80%) naum-
€HTOB MPOBEAEHO B YCNOBUSAX TOPOACKON KAMHMNYE-
ckon 6onbHuLbl NO7 1. Anmatbl, KazaxctaH, 12 (20%)
60/IbHbIX OblAIN NPOOMNEPUPOBaHbI B APYrUX Meau-
LMHCKMX yUpeXAEeHMUAX.

Mo AaHHbIM Hallelr KANHUKN TOTalbHasa afeHoM3-
KTOMUA npomussoamntca B 75% cnyyaes. B HacTosALwee

nccnefoBaHme 6bIM BKAKOUEHbI TOIKO MALUEHTHI,
KOTOPbIM MO TEM WM WHBIM MPUUYMHAM He YAanocb
NPOM3BECTU TOTaNbHYH aEHOMIKTOMMIO.

JlyueBas 1 MeaMKaMeHTO3Has Tepanmn NpumeHs-
INCb B KayecTBe JOMONHUTEIbHbIX METO/0B JIeUeHNs
(Tabn. 3).

Tabnnua 3

BAbl NEYEHUNA, NTPUMEHABLUUECA AN4 TEPANMUN NALUEHTOB C COMATOTPONMMHOMAMMU

Buabl neueHuns Xupypruueckoe yaaneHue + Xupypruueckoe yaaneHue +
MeAnKaMeHTO3Hoe JNy4yeBas Tepanusa +
MeAMKaMeHTO3Hoe
Tun ageHoMBbI 1 rpynna 2 rpynna
ComatoTponmHoma 31 29

MeankaMeHTO3HyO Tepanuio B JOMOJHEHMWE
K XMPYprumyeckomy MeTody /ledeHus nosaydvann Bce
60 maumeHTOB, M 3ak/to4Yasacb OHa B MCMOJ/b30Ba-
HWW aHanora COMaToCTaTMHa - COMaTY/INHA.

Mpwnuewm, 31 naymwenT (1 rpynna) ns AONOAHUTENb-
HbIX METOZOB MOAYYUA TONAbKO MeAMKaMEHTO3HYHO
Tepanwuto, 29 yenoBek (2 rpynmnbl) MPOLAM TakxXe ay-
yeByto Tepanuto (Taba. 3).

JlyyeBas Tepanus npousBoAMNacb C WCMOJb-
30BaHMEM JIMHeVHoro yckoputens True Beam
Radiotherapy System (komnaHun Varian Medical
Systems, Inc.) co cTaHAapTHBIM PPaKLMOHNPOBAHN-
em (25-30 ceaHcos, CO/J], 45-50 p).

OueHka KX Hamu npounsBoamaach C NpUMeHeH!-
em onpocHukoB ASBQ n AcroQol.

OnpocHuk ASBQ [8] npesHa3HaueH Ans OLEeHKU
KX 60bHbIX, MONYUMBLLMX NeYeHMe MO NOBOAY pas-
JNINUYHbIX 0Bpa3oBaHMI OCHOBaHMA 4epena, K KOTO-
pbiM oTHOCATCA U ATl

[aHHbIN OMPOCHWK COAEPXXUT BOMPOCHI, OTBE-
Tbl Ha KOTOpble AatOT MpeACTaBieHMe O Pa3NYHbIX
acnekTax >U3HW 6oabHOro. Bonpockl onpocHuka
CrpynnupoBaHbl B B10KU: ANs OLEeHKM obLier npo-
AYKTUBHOCTM — 6 BOMpPOCOB, GDU3NYECKOW aKTUBHO-
CTW — 7, BBIHOCMBOCTM (3HEPrUYHOCTN) — 7, 60an — 3,
amMoumin — 5, a Takke cneunduUeckmx CMMMNTOMOB
(0B6OHAHUA, BKYCa, 3peHns U T.4.) — 7.

OTBeTbl OLEHMBAIOTCA MO NATUBANNBHONM LIKane,
npuv 3TOM HeraTuBHbIA OTBeT cooTBeTcTByeT 1 6an-
Ny, NO3UTMBHBIN — 5 6annam. CTpykTypa OnNpocHMKa
NO3BOASET AEeTaNbHO OLLEHWUTb BAWAHME Pa3InNYHbIX
dakTopos Ha KX B Lenom 1 Ha pasanyHble ero co-
CTaBAstoLLMe.

OnpocHuk AcroQol npegHa3HaueH crieymanbHO
ana oueHkn KX 60/bHbIX C COMATOTPOMMHOMaMM

[3]. OTBETHI NaUMeHTa OLEHUBAIOTCA MO NATUOANIb-
HoW wwkane flukepTa. Yem Bbiwe cymMa H6annos, Tem
Bbiwe KX.

[laHHbIA ONPOCHMK COAEPXUT 22 BOMpOCa, KOTO-
pble pa3geneHbl Ha ABe LKasbl (rpynmbl), onpeaena-
towme ncuxonormnyeckme (14 sonpocos) 1 Gpusmye-
ckme (8 BOMpPOCOB) acnekTbl XXM3HW. B cBOIO ouepesp,
MCUXONorMyeckas Likana COCTOMT M3 ABYX 4acTew,
KaXkAas 13 KOTOpbIX MMeeT 7 MyHKTOB: MepBas 4acTb
oueHuBaeT BaMaHMe Ha KK BHewHero BuAa, BTO-
past — BAAHME BONE3HWN Ha INYHYIO XKM3Hb NaLMeHTa.

Bonpochl, kacarowmeca 4actoTbl BO3HUKHOBEHMA
CYMMTOMa, VMMEKT BO3MOXHbIE BapuaHTbl OTBETOB
B Amnana3oHe «Bcerga» — «Hukorga». s Bonpocos
OTHOCUTENIbHO CTEMEHW COrnacus naumeHTa ¢ HEKUM
yTBEPXAEHMEM MpeanaratoTca oTBeTbl OT «[loaHo-
CTbtO corsiaceH/a» Ao «[1oONIHOCTbHO HE corlaceH/a».

[na ctaHpapTnsaymm pesyibTaToB ONpoca paspa-
60TUMKN MpeanaratoT UCMOJb30BaHUE C/eaytoLel

dopmybl:
KX (6annbl) = [(X - min) / ( max - min)] x 100,

rae X - CcymMmMa  OTBETOB  MauMeEHTa,
max 1M Min — MakCMMaibHO M MUHVMaAbHO BO3MOX-
Hble cyMMbl 6an10B NO AaHHOMY napameTpy. MuHu-
MaJibHas U MaKCcMMasibHas CyMmMa 6anioB A5 OLEHKM
obuero KX coctaeasroT 22 n 110 6annos cooTBeT-
cTBeHHO. Mpwn oueHke GU3MUYECKOro COCTOAHUA BO3-
MOXHbI Mana3oH OTBETOB cocTaBaseT oT 8 go 40,
ncuxonormdeckoro — ot 14 ao 70, BHewHero Buaa
¥ B3aUMOOTHOLIEHU — oT 7 ao 35 6annos.

TectupoBaHue no onpocHukam ABSQ n AcroQolL
OCyLLEeCcTBNEHO TpwKabl. [lepBoe TecTMpOBaHwue,
onpegensswee KX g0 onepauyunm, NpoBOAUNOCH Ka-
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TamHecTnyeckun y 42/70%, nyteM HenocpeaCcTBEHHO-
ro onpoca -y 18/30% nauueHToB.

BTopoe 3anosHeHne onpoCHMKOB, OLleHMBaBLUIee
KX uepe3 1-3 mec. nocne onepaumnu, y 40/66,7%
MauneHTOB MPOBEAEHO TakXe KaTaMHeCTUYecky,
y 20/33,3% - nyTeM HenocpeACTBEHHOrO onpoca.

TpeTbe TeCTMpOBaHME NPOBOANIOCH Y BCEX NaLM-
€HTOB MyTEM HEernoCPeACTBEHHOrO MHTEPBLIONPOBA-
Hua B nepuog oT 1 roga go 10 neT nocne onepauun
(MeanaHa 63 mecaua).

MeTtoabl cTaTUCTMUECKOW 06paboTKu AaHHbIX

Cratuctnyeckas obpaboTka pe3ynbTaTOB MPOBO-
Anvnacb MeTofOM YWAKOKCOHA. Takxe npoBOAWMCA
KOPPEeNsUMOHHbIA aHanus. [Ans HarnsgHoCTU Bbl-
CTpavBanuncb rpaduvikm - apajapbl, B KOTOPbIX MUHM-
MaJibHbI 6ann cooTBeTCTBOBaA 1, @ MakCMMabHbIN
- 5 ¢ ncnonb3oBaHneM naketa nporpamm Microsoft
Excel.

PesynbraTtbl

KoppensiuMoHHbIV aHaan3 He BbISIBU AOCTOBEpP-
HoW cBs3n mexay KX n nonom naymeHTos (r = 0,1),
He 6b1710 BbIsfiBNEeHO 3aBucnumocTy KK 1 ot Bo3pacta
naunenTos (r =0,09).

Ha HmkenpeacTaBaeHHbIX pucyHkax 1 un 2 npea-
ctaBneHo KX naumeHToB C comMaToOTpOMMHOMamMu
B A00MNepaLMoOHHOM nepunoje, B nepsblie 1-3 mMecaua
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N Yepe3 HeCKONbKO JIeT Moc/e onepaLm CornacHo
onpocHunka ASBQ. Ha kaxzoin ocv nokasaHo cpe-
Hee 3HaueHne KX no onucaHHbIM paHee 6Hn0Kam,
npwv 3Tom 6onee BbICOKUA Bann ykasbiBaeT Ha Honee
BbICOKMI ypoBeHb KXK: MakcMmanbHO BbICOKUIA Bann
- 5, MMHUMabHbIN - 0.

Kak BugHo 13 rpadpuka 1, oueHb Hu3koe KX,
MMeBLLEE MeCTO y BCeX OOJIbHbIX C COMaTOTPOMM-
HOMamMu [0 onepauuv (BHYTPEHHWA (GUONETOBbIN
MHOrOyronbHuK), yepes 1-3 mMecaua nocne onepa-
LW 3HaYMTENbHO NOBBICUAOCH (KPACHBIA U 3eeHbIN
MHOTOYTONbHUKM).

Heckonbko WHble pe3yabTaTbl HaMU 6blIv MoAy-
YyeHbl Npu oueHke KX cnycTs Heckonbko neT nocne
onepauuu, YTO HampAMyo HblIO CBA3AHO C UCMONb-
30BaHHbIMW MeToAaMn JfieveHus.  Tak, nauueH-
Tl 1 rpynnbl, UMenn oTHocuTenbHo Hersioxoe KX,
B LieJIOM COMOCTaBMMOe C MokasatesisMu B MnepBble
1-3 mecsua nocne onepauuu. MNaumeHTsl xe 2 rpyn-
Mbl, KOTOPBLIM B COCTaBe TPOMHOW Tepanum bbina Npo-
n3BefeHa NydyeBas Tepanus, umenu bonee Huskne
nokasatenu KX B oTHoLweHMM Gr3N4ecKon akTMBHO-
CTW, BIHOC/IMBOCTM U Hoan. SMoLMOHaNbHas cdepa
BOMPEKN OXWAAHUAM MoCTpajana B HauWMeHbLUEN
CTemneHn BO BCEX BPEMEHHbIX MPOMEXYTKax Yy BCeX
06cnesoBaHHbIX 60bHBIX (pyc. 11 2).

MpoayKTMBHOCT

Cneunduyeckme
CHMMNTOMBI

Imoumn

Bonb

DU3 AKTUBHOCTL

BeiHOCAUMBOCTE

—— XHPYPrHYecknii meton +
MeANKaMeHTo3Haa Tepanna + /1T

- XMpypruvecknii meton +
MeAHKaMEeHTO3HaA Tepanna

e 010 0N epaLn

PucyHok 1 — KauecTBo >13HM NaLMeHTOB C COMaTOTPONMMHOMaMM COrIacHO onpocHmka ASBQ
40 1 yepes 1-3 MecsLa nocne onepaunm
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NpogyKkTMeHocT
b
5
Cneupdunyeckue
cuMnToMbl |
IAnMouum

Bonb

 DU3 AKTUBHOCTE

BoiHOC/IMBOCTL

—— XHpypruvecknii metop +
MeANKaMeHTo3HaA Tepanua + JIT

XHpypriuvecknii metop +
MefHKaMeHTO3HaA Tepanna

Qo onepaunn

PrcyHok 2 — KauecTBO >W3HM NaLMeHTOB C COMaToOTPONMHOMaMM COracHo onpocHmka ASBQ fo onepaunn

M yepes HeCKOJIbKO JIET Nocie onepaunn

MonyuyeHHble  AaHHble  OblIM  MOATBEpPXAe-
Hbl MpOBejeHWeM aHaausa pe3ynbTaToB OMpoca
no onpocHmnky ASBQ metogom YunkokcoHa. M3 Ta-
61LUbl 4 BUAHO, YTO B MOC/E€OMNepPaLMOHHOM nepu-
ofe uyepe3 1-3 mecdAua NpPOM3OLLNO AOCTOBEPHOE
nosbiweHne KX naymeHToB ¢ COMaToTPONMHOMaMM
no BceM napametpam. [anee, cnycts HECKOAbKO NeT

nocne onepaummn KX nauneHtos 1 rpynnbl npozon-
>Kano 3HaUMMO YAyyLInMAoCk. MaumneHTbl e 2 rpyn-
Mbl, KOTOPbIM AOMOAHUTENBHO Oblna Mpou3BezeHa
NyyeBas Tepanus, He UMenn JOCTOBEPHOW pa3HMLLbI
no GM3nNYeckon akKTMBHOCTU, BbIHOCAMBOCTA U 60K
B CPaBHEHUM C JaHHbIMK yepe3 1-3 mecsAua nocne
onepauwuu (tabn. 4).

Tabnnua 4

KAYECTBO XXU3HU NAUMNEHTOB C COMATOTPONMMHOMAMMU COI1ACHO ONMPOCHUKA ASBQ
40 ONEPALNU N YEPE3 HECKOJIbKO JIET MOCJ/IE ONEPALLUN

Cpoku Mpynna 1 lpynna 2
oueHkn KOXK
p1 p2 p3 p1 p2 p3
Bnokn

MpoAyKTMBHOCTb 0,001 0,002 0,0001 0,0001 0,021 0,0001

dusnyeckasa akTMBHOCTb 0,0001 0,011 0,0001 0,0001 0,015 0,1

BbiHOCAMBOCTb 0,0001 0,002 0,0001 0,0001 0,092 0,11

bonb 0,0001 0,004 0,0001 0,007 0,007 0,6
amouunmn 0,0001 0,005 0,0001 0,001 0,007 0,001
Cneumndunyeckme CMMMNTOMbI 0,0001 0,002 0,0001 0,001 0,002 0,0001

p1 - Npu cpaBHEHUN AaHHbIX O onepauun n yepes 1-3 mecaua nocne Hee
p2 - Npy CpaBHEHUN AaHHbIX Yepe3 1-3 MecAua 1 Yepes HeCKObKO 1IeT NOC/ie Hee
p2 - NPV CPaBHEHUWN JaHHbIX 4O OMepaLun 1 Yepes HeCKOJIbKO NIeT Nocae Hee

AHanu3 paHHbIX onpocHuka AcroQol meTtozom
YnnkokcoHa BbisiBuA yaydweHune KX B obeunx rpyn-

nax Kak 4yepes Hecko/IbkO MeCALEB, TaK U Yepes He-
CKONIbKO NIeT nocne onepaumn. OfHako y naLmeHToB
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rpynnbl 2 He BbIBAEHO AOCTOBEPHbIX WM3MEHEeHWI
no nokasaTeNto camoBocnpuaTMe uepes 1-3 meca-
La nocne onepawmu, KOTOpoe B AajbHelLem yayy-
WKNock. BaXkHo OTMETUTB, YTO y NaLMeHTOB rpynmbl
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2 poctoBepHO yaydwmsleecs KX no napametpy
du3nyeckme acnekTbl yepes 1-3 mecaua nocie age-
HOM3KTOMWM B Ja/ibHENLLEM 3HAYMMO HE MEHSI0Ch
(tabn. 5).

Tabaunua 5
AHANN3 AAHHbLIX MO ONPOCHUKY ACROQL
Cpoku Mpynna 1 Mpynna 2
OLLeHKM
KK
p1 p2 p3 p1 p2 p3
bnokn
CamoBocnpwuatune 0,0001 0,0001 0,0001 0,502 0,001 0,002
JInuHble 0,001 0,0001 0,002 0,005 0,001 0,001
B3aWMOOTHOLLEHWA
dusmyeckme acnekTbl XXU3HN 0,0001 0,0001 0,0001 0,001 0,101 0,001
p1 - Npu CpaBHEHMM JaHHbIX JO onepaumn 1 Yyepes 1-3 mecaua nocsie Hee
p2 - Npy CpaBHEHUM JaHHbIX Yepe3 1-3 MecALa 1 Yepe3 HeCKONbKO JIeT Nocae Hee
p3 - NPV CPaBHEHUW JaHHbIX A0 ONepauun 1 Yepe3 HEeCKObKO 1eT Nocae Hee
3aknroueHue [eTanbHoe u3yuyeHWe pe3ysbTaTOB OTBETOB

Hecmotps Ha 1O, uTo Al B LeNOM Xapaktepusy-
HOTCS KaK «406poKayeCcTBEHHbIE», OHW 3HAYUTENbHO
cHuKaroT KK B0AbHBIX, MPUBOASA K TAXENbIM MeaM-
LMHCKMM W COLManbHbIM MOCAEACTBMAM. 3a10rOM
xopouero KX nocne onepauun aBaseTca TotaabHoe
yaaneHwue onyxoawu [10, 11].

Hamu nokasaHo, 4TO JOCTOBEPHON CBA3M MEXAY
KX 1 nonowm, a Takke BO3pacToM NaLMeHToOB C cOMa-
TOTPOMMHOMaMM Her.

AHanm3 AaHHbIX onpocHnka ASBQ nokasan 3Ha-
ymTenbHoe nosbiweHne KX Bcex naumeHToB C CO-
MaToTponMHomamu yepes 1-3 Mecaua nocse onepa-
umm. OfHaKo Yepes3 HeCKOJIbKO JIeT MoC/ie onepaymm
KX HanpsmMyto 3aBMCUT OT MCMOAb30BaHHOTO J0MOA-
HUTENbHOrO MeToza siedeHus. Tak, y mauneHToB, no-
NyumBLLMX NydeByto Tepanuto, KK 6bia10 xy>xe no no-
Kazatenam ¢uamyeckas aKTUBHOCTb, BbIHOCAMBOCTb
1 60/1b. BaxkHO OTMETUTB, YTO 3MOLMOHaNbHas cdepa
y nauuveHToB obeux rpynn noctpagana B HauMeHb-
LIel CTEMEHM BO BCEX BPEMEHHbIX MPOMEXYTKaX.

Hawwn gaHHble cornacytoTca ¢ pesyabTataMy uUc-
cnepoBanna KX Yyaakosoli M.B., B koTopom Takxke
nokasaHo, uto KX 6oabHbIX C aszeHOMaMu runo-
¢u13a, NOBLICMBLLUCL B bauKalilumMe nocae ornepa-
TUBHOTO JIeUeHUs MecsLbl, 3aTeM CTabuamnsmpyetcs
N He M3MEHAEeTCA Ha MPOTAXEHUU AANTENbHOrO ne-
puoga spemMenn [12].

Ha BOMNPOCHI creumdunyeckoro onpocHumka AcroQol
obcnefgoBaHHbIX HaMU MAaLMEHTOB BbIABWAO 3HA4u-
Moe yayuweHne KX B obenx rpynnax kak cnycrs He-
CKOJIbKO MecALEeB, Tak U Yepe3 HeCKOoJIbKO JIeT nocie
ornepauuu, 3a UCKAKOYeHWeM nokasaTtens «pusnye-
CKMe acnekTbl XXU3HW».

Moxoxune pe3ynbTaTbl Moka3aHbl U B UCCAEAO-
BaHWM [pesanb A.B. ¢ coasT. BeisiBneHo, uto KX
NauMeHTOB C akpoMmeraanen COriacHO OMpOCHMKa
AcroQoL B Les10M He 3aBUCUT OT YPOBHA WHCYNNHO-
nogobHoro pakTopa pocta 1-ro Tvna n He pasnnya-
eTCcA y NaumeHTOB C KOHTPOANPYEMbIM N HEKOHTPO-
NnpyembiM TeueHneM 3aboneBaHusa. Mpu cpaBHeHUN
MauneHTOB C BriepBble BbISBAEHHOM akpOMeraanen
C NoNyyYaBLUMMK paHee kakoe-Anbo neueHune, AOCTO-
BEPHble Pa3NnNumMa BbIBJAEHbI AWLIb NO NapaMeTpam
«0blLLlee KauecTBO XMN3HM CBA3AHHOE CO 3J0POBbEM»
n «pusnyeckoe coctosHme» [4].

B KoHceHcyce no neuenunto akpomeranmu, 2018
Takke MPOMMcaHo, YTO WMCMo/b30BaHve crneumdu-
yeckoro onpocHuka AcroQol nmeeT orpaHnyeHHoe
3HaueHWe, BEPOSTHO, B CBSA3M C €ro HeAOCTaTOUHOM
obbekTnBHOCTLIO [11].

B uenom ynydwenme KX nauyueHtos ¢ comarto-
TPONMMHOMaMW MOC/Je TPaHCHa3aNbHOM afeHOM3IK-
TOMUN C JaNbHEWULIUM MPUMEHEHMEM MeANKAMEH-
TO3HOW Tepanuy PEKOMEHAYETCS 1 OTEeUEeCTBEHHbIMMU
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yueHbiMu. Tak, B pabote AkwynakoBa C.K. ¢ coaBrT.
npeacTaB/eHbl MONOXUTENbHbIE pe3yabTaTbl NpUMe-
HeHWs TpaHccheHOUAANbHOW XUPYPInn Y NaLMeHTOB
JAHHOM KaTeropuy, COMPOBOXAAOLLMECS HU3KUM
PUCKOM Pa3BUTUA Pa3IMUHbIX MHTPa- U Nocjieonepa-
LIMOHHbIX OCNOXHeHMI [13].

AkuwynakosbiM C.K. ¢ coaBT. npoBeaeHoO nccneso-
BaHWe, MOKa3aBLUee MNONIOXKNUTENbHOE BAVAHNE Ha AN-
HaMUKy MCUXUYECKMX PaCcCTPOUCTB UCMOJb30BaHWS
B MocaeonepaunoHHOM Nepuoje MeMKaMeHTO3HO-
ro sieyeHuns akpomeranmu [14].

BbiBOoAbI

1. KayecTBO XM3HM MaLMEHTOB C COMaTOTPOMW-
HOMaMW, MepeHecLUNX pPasNnyHble BUAbl JeyeHus
3HAaUNTENbHO YJydllaeTcsd Mocae MpOBeAEHHOrO
HeVpPOXMPYPrmyeckoro NeyeHus.

2. B panbHelllemM KauyecTBO >KM3HW Yy/y4dllaeTcs
NPV MCMO/b30BaHUN B KayecTBe JOMOJIHUTENbHOIO
JleYyeHns aHasoroB COMAaTOCTaTVHA, B MEHbLUeR cTe-
MeHW - Jly4eBOW Tepanum.

ClrCOK JIMTEPATYPbI

1. AHumdepos M.B., Anekceesa T.M.,, MNpoHnH B.C.
CoBpeMeHHble acrekTbl GpapmakoTepanunm 3HA0-
KPWHHBIX 3abosneBaHnin nog pes. AHuudeposa
M.B. CH60opHUK M36PaHHbIX Hay4YHO-MeToAMYe-
CKkux cTaTen xypHana «dapmarteka» // Mockos-
Cknin Peructp 60AbHbIX aKkpomeranven: oTaa-
NleHHble pe3ynbTaTbl HabatogeHusa. - 2017. - C.
167-172.

2. Bepb6oeon A.®., CynbanHa T.B. Cnyuain cemei-
Hol akpomeranuu // MNpobaemsl S3HAOKPUHONO-
rmn. —2011.-2. - T. 57. - C. 36.

3. [dpesanb AB. Tllokpamosuy HO.I, TuwweHMHa
P.C. 3d¢dektnBHOCTL aHanora comaTtocTaTvHa
AnvtensHoro aencrena OkTpeoTuga-Aeno B ne-
YeHWUM BOJbHBIX C aKTMBHOW (a3ol akpome-
ranvm // Mpobnembl aHz0KpUHONOTMK. — 2014,
- 60(3):10-4. doi: 10.14341/ probl201460310-14

4. [Jpesans A.B., lMokpamosuy HO.I., Nnosaiickas
N.A., Tvnazoea A/. KauyecTBo XM3HU GONbHbIX
akpomeranvein Ha OCHOBaHWW AaHHbIX ONMPOCHU-
ka AcroQol // AnbMaHax KNMHNYECKOW Meanumn-
Hbl. — 2018. — 46(3). — C. 233-239.

5. MangupliR. Camperos P., Webb S.M. Biochemical
and quality of life responses to octreotide-LAR
in acromegaly // Pituitary. — 2014. - 17(6). — P.
495-9. doi: 10.1007/s11102-013- 0533-x

6. [Jeaos V.M., MenbHuueHko I.A, PoxunHckas J1.4.
n ap. KnuHunyeckne pekomeHgaLmm akpomera-
Nna: KAVHKKA, AMAarHoctTuka, anddepeHumnans-
Has AMarHoCTMKa, MetToabl nedeHus, M, 2014,

7. ®arnisynaes P.b. MraHTckmne ageHombl runopusa:
KAVWHWKA, AMarHoCTUKa, XMpypruyveckoe neve-
Hue. AsToped. ancc.paokT.meq.Hayk. - M, 2009.
-40 c.

8. Kapawesa Ab., Yepekaes B.A., k.¢.H. LLUndpuH
M.A. n ap.KauectBo »wu3HN HOAbHBLIX C JOBPO-
KayeCTBEHHbIMW OMyXONAMUN NEPefHNX N Cpea-
HWX OTAEeN0B OCHOBaHWA Yepena nociae onepa-
Luu 1 B KaTamHe3e // Bonpockl Helipoxupyprum
nmenn H.H. bypaeHko. — 2015. - 2. = 1. 79. - C.
44-54.

9. AgeHombl runodusa: KAVHKKAE, [ANArHOCTUKA,
neuenve / lMog pea. npod. b.A. Kagawesa. - M.,
2007. - 368 c.

10. KanuHwuH MN.J1., Kagawes b.A., ®omnues [.B, Ky-
™H M.A, ActadpbeBa J1.V. KanHnueckne peko-
MeHAaunn «Xupypruyeckoe seyeHue afeHoOM
rmnodwusa», 2014. - 27 c.

11. Melmed Sh., Bronstein M.D., Chanson Ph. et
all. A Consensus Statement on acromegaly
therapeutic outcomes // Nature Reviews
Endocrinology. — 2018. - 14 (9). — P. 552-61.

12. Yypakosa W.B. KauecTBO >M3HM 6OAbHBIX 3pe-
NbIMVW  BHEMO3rOBbIMU  MHTPaKpaHWaabHbIMU
onyxonamu: ABTped AuC. ... KaHA. Mej. Hayk. - H.
Hosropog, 2009. - 131 c.

13. Akuwynakos CK., Pbickenbames H.A., Tenbtaes
A.K., Myctadunn XA, Onenban L., Xymagnnb-
avHa AOK. TpaHccheHompanbHaa 3HAOCKOMMN-
yeckas XMpyprua ornyxonein ocHoBaHWA uyepena
“ roNoBHOTO Mo3ra // Helpoxupyprus n HeBpo-
norus KazaxcrtaHa. -2010. -N21 (18). — C.3-5.

14. AkwynakoB C.K., W3zawnosa H.T., Tentaes [.K.
BansaHue npenapata ComaTyanH Ha AWHaMUKY
MCUXUYECKMX PaCcCTPOMCTB MPWU afeHoMax ru-
nodusa, COMPOBOXAAMLUNXCA aKpoMeraanen
// Hewvipoxupyprua un Heposnorua Kasaxcra-
Ha. — 2009. - N2 2,3 (15,16). - C. 17.



OPUTNHAJIbHbBIE CTATBIA m\m 31

RE. basapbekosa (M.£.0., npog.), A.K. LlocaHosa (m.f.k.), E.K. [lylicembekos (M.¥.0.)

«Kazak meduyuHanelk y30ikciz 6inim bepy yHusepcumemi» AK, Aamamel K., Kazakcmax

COMATOTPOMMUHOMACDHI BAP HAYKACTAPAbI EMAEYAIH, ¥3AK
MEP3IMAI HOTUXXENEPI )KOHE ©MIP CYPY CANMACHI

AKpomeranus - Byn XeTKiNiKTi gopexese em 6oMafFaH Ke3ge epTe MyrefekTikke XaHe Mep3iMiHeH OypbIH
eniMre aKeneTiH ayblp HEMPO3HAOKPUHAI aypy. EMaey aaicTepiHiH, XakcapFaHbiHa KapamacTaH, HayKacTapablH,
ocbl TOBbIHAA ©/iM Xannbl NonyasuMsafa KapafaHaa 2-4 ece >xofapbl. byn aypyfa kebiHece aviengep bei-
iM. AKpomeranusHbl emaeyse brnoxmmusanblk HakblnayFa KON XKeTKi3y eMHiH, OH acepi Aen caHanazbl, bipak, ic
XKY3iHZe naumeHTTepAiH emip cypy canacbiH (©C) eaayip TOMeHAETETIH dPTYPAi ackblHyAap MeH KaTap >KYpeTiH
aypynapZbiH, 60aybl anTapablKTaid HawapaaTazbl.

3epTTey MakcaTbl: COMATOTPOMMHOMAChl 6ap nauneHTTepai emMAeyaiH, y3ak Mep3imMAi HaTuxenepi MeH
©eMip cypy canacblH 3epTTey.

Matepunangap meH Tacingep. Akpomeranusa 6oibiHwWwa emaenreH 20 >kacTaH 62 xacka geninri 60 Hayka-
cTbl Tekcepaik. OnapablH, 6ap/bifbiHa HEMPOHABUraTOp KeMeriMeH TpaHCGEeHOUATbIK afeHOMIKTOMMSA >Kacan-
Abl. 60 NaUMeHTTiH 6ap/biFbl XMPYPIUAIbIK eMAeY dAiCiHe KOCbIMLIA MeAMKaMeHTO3bl eM Kabblngaibl XXaHe 0N
COMAaTOCTaTUH aHasorbl - COMaTYNIMHAI KoNAaHyaaH Typaabl. 31 Haykac (1-Ton) KocbIMLLA SAicTepAeH MeavKa-
MEHTO34bl eM Kabblngaabl, 29 agam (2-ton) cayneni TepanuagaH otti. ASBQ xaHe AcroQol cayanHamanapblH
KonzaHy apkbiibl ©C 6afanagbik,.

HaTtuikenep >xaHe oHbl Tankblnay. Koppenauymnanbik tangay ©C MeH nauneHTTepAiH, XbIHbICbl apacbiH-
JaFbl CeHiMai 6alnaHbICTbl aHblKTafaH Xok, (r=0,1), coHbiMeH KaTap ©C naumneHTTepAiH XacbiHa Aa 6alinaHbl-
ctbl emec (r = 0,09).

OnepauusagaH KeniHri kesenge 1-3 angaH keriH 6apablk napameTp GoMbiHLLIA COMaTOTPONMHOMACk! bap
naumeHTTepain, ©C-ga ariTapabiKTal Xofapbliaybl 6alikangbl. Opi Kapai, onepauuvagaH KeniH bipHele Xbin
OTKEeH COH, 1-Li TonTafbl NaumeHTTepAiH, ©C anTapabiKTan xakcapabl. KocbiMLLa cayneni Tepanus xacasblHfaH
2-LWi TOonTafbl NauneHTTepae 1-3 anblk onepaunssaH KeniHri AepektepMeH canbiCTbipFaHaa Gusmnkanbik 6en-
CEeHAINIK, TO3IMAiNIK NeH ayblpablKTa alnTap/blKTak ablpMalLbliblK 60FaH XOK.

AcroQol cayanHamacblH YUAKOKCOH aiciMeH Tangay onepaumsagaH KeniH 6ipHelle ariaH keniH ge, 6ipHe-
e XblAgaH KeriH ge exi Tonta ga ©C xakcapfaHblH KepceTTi. Anainga, 2-wi TonTafbl NauMeHTTepAe onepauu-
fAaH KewiHri 1-3 al iwiHae e3iH-e3i kabblngay TypfbiCbiHaH aTap/ibiKTal e3repictep barikanaMagbl, KeMiHHeH
0/ 0ZlaH 3pi xakcapabl. AeHOM3KTOMUAAAH KeriHri 1-3 ait iwiHae dusmkanblik acnekTinepi 6orbiHwa ©C xak-
capfaH 2-Li TonTafbl NaLMeHTTepe 6oallakTa anTapablKTak ©3repMereHiH atan eTKeH XeH.

KopbiTbiHAbINAp. 1. Hellpoxupypruanbik eMaeyAeH KeriH ap TypAai emzey Typ/aepiH 6TKeH COMaToTponu-
HoMacbl Hap HaykacTapAblH ©Mip Cypy canachl eAayip xakcapazbl.

2. KocbIMLua eM peTiHAe COMATOCTaTVMH aHaNorTapblH KO4aHFaH Ke3z4e emip Cypy canacbl O4aH api xakca-
pajbl, an pagmaunsablk Tepanusga - a3 gapexese.

Herisri ce3gep: y3ak Mmep3iMai HaTUXKeNep, eMip cypy canacbl, akpoMeranus.

R.B. Bazarbekova , A.K. Dosanova, E.K. Dyusembekov

JSC "Kazakh Medical University of Continuing Education”, Almaty, Republic of Kazakhstan

LONG-TERM RESULTS OF TREATMENT AND QUALITY
OF LIFE OF PATIENTS WITH SOMATOTROPINOMAS

Acromegaly is a severe neuroendocrine disease, which in the absence of adequate therapy leads to early
disability and premature death. Despite the improvement of treatment methods, mortality in this cohort of
patients is 2-4 times higher than that in the population. Mostly women are affected by this disease. The
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achievement of the goals of biochemical control of acromegaly is considered to be a positive effect of treatment,
but in reality the situation is aggravated by the presence in patients of various complications and concomitant
diseases that significantly reduce their quality of life (QOL).

Purpose of the study. To study the long-term results of treatment and quality of life of patients with
growth hormones in terms of quality of life.

Materials and methods. We examined 60 patients aged 20 to 62 years treated for acromegaly. All of
them underwent a transnasal transphenoid adenomectomy using a neuronavigator. In addition to the surgical
method of treatment, drug therapy was received by all 60 patients, and it consisted in the use of the somatostatin
analogue - somatullin. 31 patients (1 group) from additional methods received only drug therapy, 29 people
(2 groups) also received radiation therapy. We evaluated QOL using ASBQ and AcroQolL questionnaires.

Results and its discussion. Correlation analysis did not reveal a reliable relationship between QOL and the
sex of patients (r = 0.1), and QL was also not dependent on the age of patients (r = 0.09).

In the postoperative period, after 1-3 months, there was a significant increase in the QOL of patients with
somatotropinomas in all respects. Further, several years after surgery, the QOL of patients of group 1 continued
to significantly improve. Patients of the 2nd group, to whom radiation therapy was additionally performed,
did not have a significant difference in physical activity, endurance and pain compared with the data after
1-3 months of surgery.

The analysis of the AcroQoL questionnaire by Wilcoxon's method revealed an improvement in QOL in both
groups both several months and several years after the operation. However, in patients of group 2, no significant
changes were revealed in terms of self-perception in 1-3 months after surgery, which further improved. It is
important to note that in patients of group 2, significantly improved QOL in terms of the parameter physical
aspects within 1-3 months after an adenomectomy did not significantly change in the future.

Conclusions. 1. The quality of life of patients with somatotropinomas who underwent various types of
treatment is significantly improved after neurosurgical treatment. 2. The quality of life is further improved when
somatostatin analogues are used as an additional treatment, to a lesser extent - radiation therapy.

Keywords: long-term results, quality of life, acromegaly.
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2MexdyHapoOHas seiclias Wkoaa MeduyuHesl, 2. buwikek, KeipabiacmaH
3Central Asian Cancer Institute, 2. Hyp-CynmaH, Kazaxcmax
4Espasulickuli uHCmumym u3y4eHus paka, 2. buwkek, Kelp2oiacmax
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TPEHAbl 3AMEHEHW NMOKA3ATEJIEM HEMPOOHKO/IOTMYECKON
CNIY)XBbl B KASAXCTAHE

BeedeHue. [To npozHozam MexdyHapoOHo20 azeHmcmea no usydyeHuro paka 8 2040 200y npozHo3upyemcs
0K0J10 436 MbICAY HOBbIX C/TyHaes 3/10Ka4ecmeeHHbIX Ho8o0bpazosaHuli YyeHmMpansHol HepeHoli cucumemsl (3H
LHC) u oxxudaemcs, ymo okos10 370 meicay Yesnosek ympem om OaHHOU namosioauu. H3ydeHue nokazamesneli
oHkos02u4eckoli cyx6er npu 3H LIHC makxe no3gossem oyeHusame 3¢pgoekmusHoCcme Npo8odUMSbIX 8 SMOM
HanpasaeHUU MeponpuamMudl.

Llene uccnedoeaHus: oyeHUmMb Hekomopele Nokasamenu HelpooHkoaozu4yeckoli cayxbel 8 Kazaxcmade
3a 2009-2018 22

Mamepuan u memodel uccnedoeaHua. Mamepuasnom uccaedo8aHus NOCAYXuUAU 0aHHele MuHucmepcmea
30pasooxpaHeHus Pecnybauku KasaxcmaH — 2o0o8as gpopma N@ 35, kacarowyuecs 3H L{HC (MKB 10 — C70-72)
3a 2009-2018 z2. — 3ab6os1e8aEMOCMB, CMEPMHOCMSb, PAHHAA JUA2HOCMUKA, 3aNyWeHHOCMb, MOpgo102u4eckas
gepugpukayusa. TNM knaccugukayua 8 omHoweHuuU nepauyHeix onyxosaeli LJHC He npumeHaemcsa u 0CHOBHbIM
K/1accugukayuoHHeIM Kpumepuem agagemcs mopgoaoaudeckuti eapuaHm. [pynnupoeka 60eHbix npedcmas-
JIeHa No cmeneHu 3/10Ka4ecmeeHHoOCMu. B kasecmee 0CHO8HO20 Memoda UCno16308aG/10C6 PeMpPOCNeEKMUBHOE
uccedosaHue ¢ npuMmeHeHuUeM 0eCcKpUNMUBHbLIX U aHAAUMu4eckux Memodos Meduko-buoaozuyeckoli cmamu-
CMuKu.

Pe3ynomamel u 06cy>xdenue. 3a 2009-2018 22. 8 pecnybiuke 6bL10 8nepabie 3ape2ucmpuposaHo 6 819 Hosbix
cnyqaes 3H LUHC u 3 927 cmepmeli om daHHol namosozuu. [pybeili nokazamens 3abonesaemocmu 3H LIHC
8 duHamuke sobipoc ¢ 3,55+0,15 (2009 2.) do 4,24+0,150/0000 8 2018 200y (t=3,25 u p=0,000). CmepmHocmeb
umesna meHoeHYyur K cHuxeHuro (t=0,25 u p=0,806) ¢ 2,16+0,12 (2009 2) do 2,12+0,110/0000 & 2018 200y.
lMokasamenu paHHeli duazHocmuku (yOenbHelli gec I-1l cmeneHu 310ka4ecmaeHHocmu) sbipocau ¢ 34,9% (2009
2.) 00 40,9% e 2018 200y, cHu3usca yOdenbHeili 8ec 606Hbix ¢ Il cmeneHbto (¢ 14,4% 0o 8,4%) u IV cmeneHsto (¢
5,1% 0o 3,9%), coomeemcmeaeHHo. Heobxodumo ommemume, Ymo 3a usy4yaemell nepuod okoso 50,0% 60/1b-
HbIx 6bIIU yKa3aHel 6e3 cmeneHu 3/10Ka4ecmeeHHOCMU, Xomsa nokasamesau mopghosioaudeckoli sepugpuxkayuu
npu 3H LUHC 3a u3y4yaemele 200b! ynyduwiuauces ¢ 58,6% 0o 85,7%.

Bobigodbl. B pe3ynemame aHanuza nokazameneli HelipooHkosnoaudeckol cayxodel npu 3H LJHC ycmaHosaeHo
yydweHue nokazameseli Mopghonoaudeckoli sepugukayuu u paHHel OUAz2HOCMUKU, CHUXeHUe 3anyujeHHO-
cmu u nokazameseli CMepmHOCMU, YmMo HECOMHEHHO C8A3AHO C 3(phekmUBHOCMbIO NPOMUBOPAKOBbLIX Mepo-
npusmudli 8 KazaxcmaHe, komopele mpebyrom danbHeliwiezo uly4eHus.

Knroyesbie cnoea: 310ka4ecmeeHHele Hogoobpaszoearus LJHC, 3abosresaemocmes, cMepmHOCMeb, paHHAA oua-
2HOCMUKa, 3anyuwjeHHOCMb, Mopgo102u4eckas eepudukayusi.

BBepeHue.

Mo nporHo3am MexzayHapogHOro areHTCTBa
no m3ydeHuto paka B 2040 rogy nporHo3sumpyetca
0K010 436 TbICAY HOBBIX C/y4aeB 3/10KaYeCTBEHHbIX
HoBoobpaszosaHmin LUHC (3H LUHC) n oxwngaetcs,

H.C. NleucuHos, email: n.igissinov@gmail.com

yT0 0K010 370 ThICAY YENOBEK YMPET OT AaHHOW Na-
Tonorum [1].

B cTpykType 3nokavecTBeHHbIx onyxonet 3H LIHC
ABNAIOTCA pPesKolr natonorvein [2, 3], HO HecMOTps
Ha 3TO, UX U3yyeHune Bcerga byayT npeacTaBAATb Ha-
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YUHbIA 1 NPaKTUYECKUI MHTepeC, a 3HauYMMOCTb eé
onpezenseTca TeM, YTO OHW AOCTAaTOYHO YacTo BCTpe-
yaeTtcs y aetein [4, 5] 1 B3pOC/IbIX B TPYA0CMNOCOBHOM
Bo3pacte [6, 7]. Kpome Ttoro, 3H LIHC obbeanHsiet
MHOXEeCTBO CaMOCTOATENbHbIX 3aboneBaHuit [8, 9,
10, 11], oTanyarowmxca Apyr oT Apyra Nno Makpo-,
MUKPOCKOMUYECKOW KapTUHE 1 NporHo3sy. MNpu 3Tom
HeCMOTPSA Ha YCNexu B AMarHOCTUKE U JeYeHUn Npo-
FHO3 BbIXKMBAEMOCTM XenaeT ocTaBaTbca Ayywwinm. 3H
LHC, anarHocTMpoBaHHble Ha paHHelr CTeneHw, xa-
pakTepu3yeTcs 6aaronpuAaTHBIM MPOrHO30M U BbICO-
KUMKW nokasatensmu 6e3peunanBHON 1 obLel Bbl-
>KMBAEMOCTY, KOHEYHO C Y4YeTOM BaXkKHbIX (HakToOpOB
MPOrHo3a Kak rMCTONIOrMYeCcKUin BapumaHT OMnyXoau,
pa3mMepa ee, BO3pacTa nauueHTa WU COCTOAHWE Na-
LMeHTa, 06beM xMpypruyeckon pesekuun [7, 12, 13,
14]. Tak No AaHHbIM AMEPUKAHCKOro OHKOJorn4e-
CKOro coobLecTBa 5-N1€THAS BbIXXMBAEMOCTb AN JIFO-
aen ¢ pakosor onyxosbto LIHC coctaBnser okono
36%, 10-neTHAS BbIXXMBAEMOCTb COCTaBJAET OKOJIO
31%. BbpkMBaeMoCTb C BO3pacTom cHwukaeTcs [15].
/I KOHEYHO BaXKHbIM MOMEHTOM BCEX MPOBOAMMbIX
MEepOnNpUATUIA SBASETCA OLEHKa MoKasaTesnei Hein-
POOHKONOrMUECKOM CyXHbl B CTPaHe, KOTOPbIN AaeT
OOBEKTUBHYIO KapTVHY BCEX MHAMKATOPOB BKAaJa.

B HacTosiLel cTaTbe HaMK MoOCTaB/IeHa Lenb 13y-
YUTb TPEHAbI HEKOTOPbIX NMoka3aTenen npu 3H LHC
B KasaxcraHe.

Ma‘repuanbl N mMeToabl.

VccnepoBaHve peTpocnekTMBHOE, MaTepuanom
NCCNesoBaHUA MOCAYXWAM AaHHble MuHUCTepCTBa
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3apaBooxpaHeHusa Pecny6ankmn KasaxctaH — rogosas
¢dopma N2 35, kacarowmeca 3H LIHC (MKB 10 — C70-
72) 3a 2009-2018 rr. — 3a60/1€BaeMOCTb, CMEPTHOCTb,
paHHAf AMarHOCTWKa, 3anyLeHHOCTb, Mopdonoru-
yeckas Bepuoukauma. TNM knaccudpukaumsa B oT-
HoLleHWK nepBuYHbIX onyxosel LIHC He npumeHs-
€TCA N OCHOBHbIM KJNacCUPUKALMOHHBIM KpUTepuem
aBnsetca mopdonornyeckuii BapmaHT. pynnuposka
60/bHBIX MpefcTaBieHa MO CTEMEHN 3/10Ka4eCcTBeH-
HocTn [16].

B kauecTBe OCHOBHOro MeToja MCMOAb30BaAOCh
peTpocnekTVBHOE WCCAefOBaHNEe C MPUMEHeHUeM
AECKPUNTUBHBIX W aHaIUTUYeCKMX MeTOAO0B Meau-
Ko-bronornyeckor cratuctuku. Mo obwenpuHa-
TbIM MeTOAaM MeAMKO-B1oNornMyeckom cTaTmcTmku
[17, 18] BblUMCNEHbI 3KCTEHCMBHbIE N UHTEHCUBHbIE
nokazatenn. OnpegeneHbl cpegHee 3HauveHune (M),
cpeaHas owmnbka (M), 95% foBepuUTENbHBIA UHTEP-
Ban (95% W) n cpeaHerogosble Temnbl npupocta/
y6bLan (Tnp/yﬁ, %).
Pesynbtathbl

3a 2009-2018 rr. B pecnybaunke 6bi10 Bnepsble
3apernctpuposaHo 6 819 Hosbix cnyvaes 3H LIHC
n 3 927 ymepau oT gaHHOW HonesHn.

B avHamuke yaenbHbin Bec 60abHbIX 3H LIHC c I-11
cteneHbto yBennuuaca ¢ 34,9% s 2009 roay go 40,9%
B 2018 roay (pwvc. 1), Npv 3TOM CpeAHeroA0BOn TeMn

NnpMpocTa BblpaBHEHHOIO rMokKasaTtenda cocrtaBun
T =+0,8%.

46,8
516 ggq 510 506

2018

CTEMNEHbL HE YKa3aHa

PucyHok 1 — [InHamuka nokasateneit paHHel guarHoctuku (I-Il cteneHs) 1 3anyLeHHOCTH
(M v IV ctenenb) npun 3H LIHC B KazaxcraHe 3a 2009-2018 rr.

YaenbHblid Bec 60sbHbIX C |l cTeneHbro cHu3uaca B 1,7 pasa — ¢ 14,4% (2009 r.) po 8,4% B 2018 roay (pwuc.
1), a cpeaHeroZoBoN TeMn yobIIM NPU BblPaBHUBAHUM COCTaBU Ty6=—3,7%.



OPUTNHAJIbHbBIE CTATBIA

@L 35
Jﬁ v

B anHamuke yaenbHbln Bec 3H LIHC ¢ IV cteneHbto cHmsmnacs ¢ 5,1% (2009 r.) ao 3,9% B 2018 roay (puc. 1),
a CpeAHeroZoBoN TeMn y6blIM NPU BblpaBHUBAHUM COCTaBUI Ty6=—2,3%.

3a u3yyaembll nepuoz okono 50% 60/bHbIM
He BbICTaB/IeHa CTeMNeHb 3/10KauecTBEHHOCTY 3aboe-
BaHWA U B AMHaMWKe JaHHbIA NMoKa3aTeNb MeHs/CS
€ 45,6% (2009 r.) po 46,8% B 2018 roay, HO Heobxo-
AMMO OTMETUTb, YTO BblAV MepuoAbl, Korga OH Jo-
cturan 58,1% (2015 r.) (pwuc. 1).

CpesHerosoBol rpybbii nokasaTtesb 3abosne-
saemoct 3H LIHC cocrasun 3,99+0,11%,,, (95%
[AWN=3,77-4,20) n B AnHamuKe Bbipoc ¢ 3,55+0,15%
(2009 r.) po 4,24+0,15%

0000

0000

B 2018 roay, pasnnuue

6b1J10 CTAaTUCTUYECKMM 3HauuMbIM (t=3,25 1 p=0,000).
B avHamuke nokasatenu cmeptHoctn oT 3H LHC
NMenn TeHAeHUMo K cHuxkeHumto (t=0,25 n p=0,000)
€ 2,16£0,12%,,, (2009 r.) ao 2,12+0,11%,, B 2018
rosy, a CpesHerofoBol rpybbiii nokasaTtenb cMepT-
Hoctn ot 3H LHC cocrasun 2,30+0,06%,,, (95%
AN=2,19-2,41). TpeHAbI BbIpaBHEHHbIX rpyObIX Noka-
3aTeneli 3a6oneBaeMocTn 1 cmepTHocT oT 3H LIHC

B KasaxctaHe npeacrtaByiieHbl Ha pUCyHKe 2.

5 -
4,43
) 471 354 T, =+2,5%
S
S 3
3 il 2,25
= oO——O0——0 O O oO—O0—0—0—0
2 ——
T:\l-_\— 0,5%
1 T T T T T T T T T T 1
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—— 3aboneBaeMoCTh

—O— cmepTHOCTB

PucyHok 2 — TpeHabl NokasaTener 3aboneBaemoctvt 1 cmeptHocTn ot 3H LIHC B KasaxcraHe 3a 2009-2018 rr.

YCTaHOBNEHO, YTO CpPeAHEroA0BOM Temn Npupo-
CTa BblpaBHEHHbIX MoOKasaTtesein 3aboneBaeMoCTy
CcoCTaBUA Tnp:+2,6%, a cpeAHerofoBoOW Temn y6bian
npv CMEPTHOCTK Bbln T==0,5% (puc. 2).

TpeHAbl BblpaBHEHHbIX MOKa3aTesnei 3aboneBae-
MOCTW MO CTeneHsM MoKa3biBatOT POCT 3aboseBae-
moctn 3H LHC c |-l cteneHbto 3/10KaUeCTBEHHOCTU
N Yy KOHTUHTeHTa OO/bHbIX Oe3 CTeneHu, npu 3ToMm
TeMMbl NPUPOCTa BbIIN BbIpaXKeHHbIMU (pUC. 3).

B avHamuke nokasatenv 3abonesaemoctu c lll cte-
NeHbo UMeNu TeHAEHLUMIO K CHUXXEHWIO (Ty6:—1,3),
a BblpaBHEHHbIV MoOKa3aTesb 3abonesaemoctn |V
cTeneHblo npakTnyeckn He mameHunca (T=+0,04%)
(pwmc. 3).

Mpwn 3H LIHC nokazatenn mopdonornyeckoi se-
pudumkaummn Beipoc ¢ 58,6% B 2009 rogy ao 85,7%
B 2018 rogy (pucyHok 4).
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PucyHok 3 — TpeHzbl BbipaBHEHHbIX Moka3aTeseli 3aboneBaemocty 3H LIHC ¢ yueTom cTeneHmn 310KkauyecTBEHHOCTH 3a-
6onesaHus B KasaxcraHe 3a 2009-2018 rr.
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PucyHok 4 — [iInHammka nokasatenei mopdonormnyeckor sepudukaumm npu 3H LHC B KasaxcraHe 3a 2009-2018 rr.

O6cyxaeHue.

B Pecnybnvke KasaxctaH B CTpyKType 3/10Kauye-
cTBeHHbIX onyxonert 3H LIHC coctaBasieT okono 2%
M KaK M BO MHOTUX CTpaHax Mmpa OTHOCATCA K pea-
Ko natonoruu [1, 2], npn 3TOM Takxe HabarozaeTcs
MUpoBas TeHAeHUma K pocTty [19, 20], Tak 3a n3yyae-
Mble roApbl KOanyecTBo HoBbix ciyvaes 3H LIHC yBe-
amumnoch Ha 35,6%, a 3aboneBaemoctb Ha 100 Tbi-
cay Bcero HaceneHua 3a 10 net Bbipocna Ha 25,0%.
Mo ypoBH 3aboneBaeMocTy KaszaxcTtaH OTHOCUT-
€ K CTpaHaM C BbICOKMMMW MoKasaTensimMu, Takum
kak KaHaga (5,3%,,,), Asctpua (5,2% ), PvHAAHANSA
(5,1% y00): Bpa@zuaua (5,0%,,,,) Poccma (4,5%,,,), Kn-
Tan (4,1%,,,,), Amxunp (4,1%/,,.,). Mokasatesns 3abone-
BaeMoCT B CTpaHe coctaenset 3,8/ . Hanbonee
BbICOKME MOKa3aTeNn YCTaHOBJ/EHbI B TaKMX CTPaHax

0000

kak Jlateusa (10,1%/
(8,0%5000) [211.

B KasaxctaHe pactet 3aboneBaemoctb 3H LIHC
¢ | cTeneHbto, a 3abonesaemoctb c llI-IV cTeneHbro
CHuxaetcs. Poct 3aboneBaeMoCT Ha paHHen cTe-
NMeHW 3/10KayeCTBEHHOCTU OBYCNOBAEH YayYlLEHMEM
[AMarHoOCTMYeCckOoro napka B crtpaHe, poct yumcna KT,
MPT 1 M3T oka3biBaeT 6e3yC/IOBHO MONOXUTENbHOE
BAUSIHWE. AHann3 MUPOBLIX TeHAEHLMI 3aboneBae-
MOCTM M CMEPTHOCTU OT 3/10KaYeCTBEHHbIX HOBOO-
6pa3oBaHWIA MOKa3bIBAET, UTO FNaBHbIMU GakToOpamm
CHW>KEHMA CMEePTHOCTU ABAAETCA CKPUHWHE U paHHee
BblfiB/IeHMEe, CBOEBpeMeHHoe 1 3ddekTMBHOE neve-
Hue. [21]. Tak, 3a nM3ydaemblli Nepunog 4mcio 6onb-
HbIX, AMAarHOCTMPOBaHHbIX C |-l cTeneHbto, yBeanun-
nock Ha 59,1%.

), Makeaonusa (9,2% ), Jlutea

0000 0000
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B KasaxcTtaHe 3a m3yyaemble rofbl BbIPOCAO YNC-
no ymepuwwmx ot 3H LUHC Ha 11,6%, HO nokasaTtenb
cmepTHOCTM Ha 100 Thica4y BCero HaceneHus 3a 10
net cHmsnnca Ha 4,4%. Mo faHHbBIM MeXAyHapOo4HOro
areHTCTBa Mo mM3y4veHuto paka KasaxctaH oTHOCUTCH
K CTpaHaM C BbICOKMMW MoOKa3zaTeNsiMuv CMEePTHOCTU
ot 3H LIHC (3,1%,,,,)- B AaHHyt0 rpynny Takxe BXOAAT
Takme cTpaHbl Kak Poccusa (3,9%,,,), Kutam (3,2°/,..).
Fepmanua (3,9%,,,), Asctpua (3,6%,,,,), ®PuHAAHANA
(5,1% 4500) Anxmp (3,3%,,,) v ap. Hanbonee Bbicokne
rnokasaTtesn yctaHoBieHbl B MakegoHun (6,9%/
Apmenun (6,1%,,,), Anbanun (5,8% ) [21].

3anyuweHHoCTb, T.e. any ¢ lll cTeneHbo ymMeHb-
wwunocb Ha 20,7%, a c IV cteneHbto BbIpOC Ha 3,4%.
CpesHerooBoW nokasatenb MOPHONOrMyeckon Be-
pudukauum no pecnybavke paseH 71,7+3,3% [22].

HecmoTps Ha oueBMAHbIE ycnexu B AWMarHOCTU-
Ke, B Lenom B pecrnybanke 3a M3yyaembli Nepuoj
3 419 nauueHTam, T.e. y 50,0% He Hbina BbiCTaBieHa
cTeneHb 3abosieBaHuA, MpU 3TOM HeOBXOAMMO OT-
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MeTUTb, UTO MOPPONOTNYECKOWN BEPUPUKALIUA YayY-
wwuancb ¢ 58,6% po 85,7%.. 1.e. B 2018 roay koraa
6b110 3aperncTprpoBaHo 770 HOBbIX C1yYaeB, N3 HUX
660 Mopdonormyeckn NOATBEPXKAEHDI, @ B OTYETHOW
dopme B 360 cnyyasx HeT CTeneHW 310KayecTBeH-
HoCTK 3aboneBaHMA. Bompoc ocTaeTca OTKPbIThIM
M AaHHbIA GakT TpebyeT AanbHelLero fetaabHOro
M3yYeHWsa C YY4eTOM BAMAHUA PasnYHbIX $pakTOpPOB,
0COb6EHHO Ha permoHaabHOM YPOBHe.

3aknoueHume

OueHunBas nosyYyeHHble AaHHble, MOXHO OTMe-
™ITb, UTo B KasaxctaHe HabatogaeTcs NosoXKUTeNb-
Hble M3MEHEeHWs B MoKa3aTessx HeMpoOoHKoIornye-
CKOW CNy><6bl: mokasatesm Mopdpoaormyeckon Bepu-
buKaumMm 1 paHHel AWArHOCTUKM YBEJMYMBAKOTCS,
fonsa nauymeHToB ¢ Il cteneHbro CHMXKaeTCs, Kpome
TOro HabntogaeTcs TEHAEHUMS K CHUXEHMHO Moka-
3aTenert cmeptHoct ot 3H LUHC. MonyyeHHble pe-
3yNbTaTbl MPEACTABASAOT OMPEAEsIEHHbIA HayYHbIN
M NPaKTUYECKUn UHTepec, U TPebyroT AanbHenLero
BCECTOPOHHETO U3YyYeHMS.
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KA3AKCTAHAAFbl HEUPOOHKONOTUANDIK, KbI3MET
KOPCETKIWTEPIHIH ©3TEPY TPEHATEPI

Kipicne. Ob6bipzbl 3epTTey XOHiHAEr XaNblKapasblk areHTTiKTiH 6omkambl 6ombiHLWa 2040 Xbinbl 436 MbIHFa
KYbIK XaHa opTasibIK XYyMKe XyreciHiH, katepai iciri (OXOK K|) xxafgarinapbl 6oakaHyaa xaHe 370 MbiHFa XybIK,
aflam ocCbl naTosormaaaH ke3 >xxymaanl gen KyTinyge. COHbIMEH KaTap, OHKOOMUAMBIK KbI3MET KepCeTKilTepiH
3epTTey Ocbl BaFbiTTapAa XXYPrisifeTiH ic-wapanapablH TMIMAiNITiH BaFanayra MyMKiHAIK bepegi.

3eprTeyaiy, makcatbl. 2009-2018 oK. KasakcTaHAarbl HEMPOOHKONOTUANBIK KbI3METTIH, Kehbip kepceT-
KilTepiH bafanay.

Martepuan >xaHe 3epTTey aaicrepi. 3epTrey maTepunangapsl petiHae KasakcraH Pecnybavkachl eHcaynbik
cakTay MUHUCTpAiriHiH 2009-2018 xok. OXOK KI-He (AXXK 10 — C70-72) kaTbiCTbl AepekTepi 60a4bl — XblaAAbIK
NQ 35 HbicaH — aypyLuaHAbIK, ©1iM-XITIM, epTe AMarHoCT1Ka, acKblHYLLbIAbIK, MOPPONOTNAbIK BEpUdMKaLms.
OXCK K| -HiH, 6acTankebl icikTepi ywiH TNM xikTenyi kongaHblaManabl, MOPPONOTMAbIK, HYCKa HEr3ri XikTey
Kputepwuiii 6oabin Tabbiagbl. Haykactapabl TONTacTbipy KaTepsi iCik AapexeciHe CalKec yCbiHblAFaH. Herisri
BJIC peTiHAe MeaNLMHaNbIK-OUONOTUANBIK CTAaTUCTUKAHbIH, AECKPUNTUBTIK XXHE aHaANTMKaNbIK SAICTEPIH KO-
JaHa OTbIPbIN PETPOCMEKTUBTI 3epTTey KOAAaHbIIAbI.

Hatuxenep >xoaHe tankbinay. 2009-2018 xbingapbl pecnybavkaga OXXK Kl-HiH 6 819 >aHa >afaaibl
>XX8He ocbl natonormagaH 3 927 enim Tipkengi. OXOK Kl aypylaHabiFbiHbIH, Aepeki kKepceTkili AuHammKasa
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3,55%0,15 (2009 x.) 6actan 2018 xbinbl 4,24+0,15%/ - AeniH (t=3,25 xaHe p=0,000) ecTi. ©nim-xiTtimM 2,16£0,12
(2009 x.) 6actan 2018 xbinbl 2,12£0,11°/ - AeiiiH ToemeHaeai (t=0,25 xaHe p=0,806). EpTe AnarHoOCTVKaHbIH,
KepceTkiwTepi (KkaTepi icikTin, I-1l gopexeci ynec canmarbl) 34,9%-aaH (2009 >.) 2018 >binbl 40,9%-Fa AeniH
ecTi, cavikeciHwe Il gapexecimeH (14,4%-aaH 8,4%-fa peniiH) xaHe |V gapexecimeH (5,1%-aaH 3,9%-fa AeliH)
HaykacTapAblH yJec canmafbl TOMeHAeAl. 3epTTeneTiH ke3eHae HaykacTtapabliH, 50,0%-Fa Xyblfbl CaTbICbI3 KOpP-
ceTinreHiH atan ety kaxeT, 6ipak, OXOK K| 6ombiHWwa Mopdonormsnblk Bepudmnkaums kepcetkitepi 3epTre-
neTiH xblngapbl 58,6%-aaH 85,7%-fa feliiH xakcapabl.

Tyxbipbimaap. OXOK K|l KaTbICTbl HEMPOOHKONOTNA/BIK KbI3MET KOPCETKILLTEPIH TanAay HITUXECIHAE MOp-
donorusanbik BepndurkaLma xaHe epTe ANarHOCTMKa KOPCETKILUTEPIHIH XaKcapybl, aCKbIHYLbIAbIK MEH ©iM-
XITIM KepCeTKiLUTepiHiH TOMeHAeYi aHbikTanabl, byn ofaH api 3epTTeyai Tanan eteTiH KasakctaHaafbl 0ObipFa
Kapchbl iC-LlapanapAblH, TMiMAiNIriMeH ce3ci3 baniaHbICTbI.

Herisri cezpep: OXOK katepai icikTepi, aypyLlwaHablK, ©1iM-XIiTiM, epTe AUarHoOCTMKa, aCkbIHYLLIbIIbIK, MOpP-
donoruanbiK BepupunkaLlms.
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TRENDS OF CHANGES IN THE INDICATORS OF THE NEUROONCOLOGICAL
SERVICE IN KAZAKHSTAN

About 436 000 new cases of malignant neoplasms of the central nervous system (MN CNS) are predicted
and it is expected that about 370 000 people will die from this pathology, according to the forecasts of the
International Agency for Research on Cancer in 2040. The study of cancer service indicators in the MN CNS also
makes it possible to assess the effectiveness of measures taken in this direction.

Objective. The purpose of the current work is to study the dynamics of neurooncology service indicators
in Kazakhstan

Material and research methods. The research material was data from the Ministry of Health of the Repub-
lic of Kazakhstan - annual form No. 35 regarding MN CNS (ICD C70-C72) for 2009-2018 — morbidity, mortality,
early diagnosis, neglect, morphological verification. TNM classification for primary CNS tumors is not used.
The main classification criteria is the morphological variant of CNS tumors. Grouping of patients is presented
according to the degree of malignancy. A retrospective data was analysed by using modern methods of bio-
medical statistics

Results. For 2009-2018, 6,819 new cases of MN CNS were registered in the republic for the first time and
3,927 deaths from this pathology were registered. The crude incidence of CNS increased in dynamics from
3.55£0.15 (2009) to 4.24+0.15%,,, in 2018 (t=3.25 and p=0.000). Over time, mortality rates from MN CNS
tended to decrease (t=0.25 and p=0.806) from 2.16+0.12 (2009) to 2.12+0.11%,,, in 2018 year. The indicators
of early diagnosis (the proportion of patients with I-Il degree of malignancy) increased from 34.9% (2009) to
40.9% in 2018, the proportion of patients with Ill degree decreased (from 14.4% to 8.4%) and IV degree de-
creased (from 5.1% to 3.9%) respectively. It is necessary to note that during the study period about 50.0 % of
patients were listed without a stage, although the morphological verification of the MN NS for the years stud-
ied improved from 58.6% to 85.7%.

Conclusions. An analysis of the indicators of the oncological service at MN CNS revealed an improvement
in morphological verification and early diagnosis, a decrease in neglect and mortality rates, which is undoubt-
edly associated with ongoing anti-cancer measures in Kazakhstan, which require further study.

Keywords: malignant neoplasms of the central nervous system, morbidity, mortality, early diagnosis, ne-
glect, morphological verification.
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AHANN3 XUPYPTUNYECKOTO JIEYEHUA BOJIbHbIX CO CMMOHTAHHbBIM
BHYTPMMO3rosbiM KPOBOU3NTMAHUNEM B CTALLUOHAPE TPETbEIO
YPOBHA 3ATO/,

Llenw: onpedeneHue ka04eg020 hakmopa eausrowezo Ha ucxod 3a60/1e8aHua U onMuMU3ayUs Makmuku ge-
OeHus 60J1bHbIX CO CNOHMAHHBIM 8HYMPUMO3208bIM KPOBOU3/TUHUEM.

Mamepuanel u memodel. B pempocnekmugHsbIli GHA/IU3 KAUHUYECKUX UCXo0008 Xupypau4yecko2o eMeliamese-
cmea 6bi1u 8K/I4eHbl 46 nayueHmMos, NOCMynuswUX 8 CMayuoHap mpemee20 yposHs 3a 2019 200.
Pe3synemamel. ViccnedosaHue no380o1u/0 8bi8UMb pA0 hakmopos eAuAWUX HAa KOHeYHbIl pe3ysiemam Jje-
yeHuA. Cameim pewiaroujum cpedu HUX OKA3a/CA Hegposo2u4yeckuli cmamyc Ha MoMeHm npubsimus 8 cmayu-
oHap. Tak, mpeme nayueHmMo8 ¢ maxésnoli cmeneHbr0 HapyweHusa co3HaHus cocmasunu 60% cmepmenbHbIX
ucxodos. Y 6os6WUHCMBA u3 HUX 6610 NOOMBepPXXOeHO Hau4Yue NPopsLIBa KPosu 8 xesay0o4KuU Mo3ed.
3akxnroyeHue. CoznacHo pesynismamam nposedéHHol pabomel, Mel 8b10e/IUAU MPU KAH0YegbiX dcnekma, 8/1us-
roujux Ha ucxod 3abose8aHUA: MAXeCMb COCMOAHUSA, onpedeaaeMasn yposHeM CO3HAHUA nayueHmos. B umoze
59% cmepmeli cocmasuau nayueHmel ¢ yposHeM CO3HaHUs 8 6-7 u 4-5 6annos no wkane komel [n1aszo. Ypo-
8eHb J1IemaabHOCMU 803pacmaem coomsemcmeeHHo 06bémy kposousnusHus, 0o 50 ma - 17,3%; 50-100 ma -
24,4 %; u 100 ma u bonee - 35,5%. /lemanbHocMb 8 3asucUMOCMU OM CPOKO8 onepayuu cHuxaemcs om 21,5%
Ha 5-7 cymku 0o 19,0% Ha 3-4 cymku, 13,9% & nepasie 48 yacos u 11,8% npu onepayusx, 86IN0JIHEHHbIX 8 hep-
gble 24 yaca om Hayana 3a60/1e8aHus, Ymo caudemesbcmayem 0 8AUSHUU 8peMeHHO20 NPOMEXYMKA HA UCX00
onepamugHo20 eaMewiamesscmed.

Knrouessle croea: cemoppazuydeckuli UHCY16m, 3nudemuoo2us, 3kKoHomuveckuli sgpgpekm, gpoHosslie 3aboe-

BdHUHA, mamnoHada )KeﬂyaOHKOB, CMepmHocme.

BBEAEHWUE

Yactoe BO3HMKHOBEHME CTO/Nb CEepPbE3HOro na-
TONOTMYECKOrO COCTOSIHWA CPeAW Hallero Hacene-
HVMA OBYCNOBNEHO KaK LUMPOKOW BCTPEYaeMOCTbHO
caxapHoro avabeta M TUNEpPTOHMYECKON 60ae3HM
(1236,4 n 204,2 Ha 100 TbiC. cooTBETCTBEHHO) [1],
TakK 1 HenpeyBeanYeHHbIM OTpuLaTebHbIM BANAHN-
eM BHeLUHWNX GaKkTOpOB BPOZAE KypeHWs, UTO KpaiiHe
pacnpocTpaHeHo B obuen nonyasuumn [2]. bonee
TOro, B HacToslllee BpeMs HepeaKUM ABAEHNEM CTa-
N0 6eCCMMNTOMHOE HeMarHOCTMPOBaHHOE Haanune
CKPbITBIX NpejpacnonaratoLx COCTORHUIA, K npuMe-
Py, apTepno-BeHO3HbIX MasbdOpMaLMii AN aHeB-
pu3m [3, 4], KOTOpble K TOMY >e 3a4acTyto MpUCyT-
CTBYIOT He TONbKO M30JMPOBAHHHO, HO 1 COMYTCTBY-
0T BbllLENepeyYncaeHHbiM GOHOBbLIM COCTOAHMAM.
3HaunTeNbHaA BepPOATHOCTb cMepTu bHe3 cBoeBpe-
MEHHOro OKa3zaHWA MeAMLMHCKON MOMOLMN AMKTY-
eT HeobXOAMMOCTb HeoT/naraTeNbHbIX OrnepaTUBHbIX

M.IO. buproukos, email: biryuchkov@mail.ru

BMeLIaTeNbCTB, JaXke Mpu MNpOBeAeHUM KOTOPbIX,
B pe3y/bTaTe, BCE XXe COXpaHAeTCs OTHOCUTENbHO
BblCOKas 4acToTa HebnaronpuaTHoro ncxoga (21,2%)
ABASIOLLANACA UyTb M He CreunduKkon, oTpaxaro-
len TaxecTb camoro 3aboneBaHus [5, 6]. bonee
TOro, HECMOTPS Ha OKa3aHWe CBOEBPEMEHHOro Ka-
YeCTBEHHOrO OMepaTMBHOIO MOCOOMsA M 3aMeTHOoe
KO/IMUYECTBEHHOE NpeobnasaHne MakCcumaabHO BO3-
MOXHbIX ©1aronpuAaTHbIX WCXOZOB, MOZaBAsAOLLEe
YNCNO MaLMEHTOB, a UMeHHO 75%, B pe3yabTaTte BCé
paBHO OKa3blBaKOTCS OOPEeUYEHHbIMU ObITh MHBaNMAA-
MK [7], HECH KONOCCaNbHBIA OTpULLATE/IbHBIA 3KOHO-
MUNYEeCKNn 3GPEKT CBOMM COLMANBHO OTATOLLAOLMM
coctosHvemM [8]. MoTepwn rocygapctBa Hewcuyepnbl-
BatOTCA CTOMMOCTbIO CaMoro sieyeHus (27,9% ot 0b-
e cyMMbl), peabuanTaLMOHHbIMU MepPOonpUATUS-
MU U BbINJATON NOCOBMIA MO MHBaAMAHOCTM [9]: Tak
KaK BO3pacT XepTB BHYTPUYEpPErnHbIX KPOBOU3UA-
HWA HeTPaBMAaTMUYECKOro reHesa C HeyTULINTEbHbI-
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MU TeMnamu cTaHoBATCA Mosioxe (18-44 nert), BCé
Yallle nopaxkatoTcs amLa TpyAoCnocobHoro Bo3pac-
Ta (68%) [10, 11].

Bcé BbllweckasaHHoe obycnaBanaet 60AbluyHO
aKTyaNbHOCTb HacTosALel NPobAeMbl U NOCTOAHHYH
HeobHX0AMMOCTb MPUNOXKEHNS AOMONHUTENBHbIX YCU-
NN C Uenblo JanbHenLmx nouckos bonee addek-
TUBHbIX MeTOA0B 6Opbbbl C AaHHbIM MNaToAOrnYe-
CKUM COCTOSIHUEM.

LLENb

AHanu3 ZaHHbIX XMPYPrMyeckoro seveHns 60b-
HbIX CO CMOHTaHHbIM BHYTPUMO3TOBbIM KPOBOW3-
NNSIHMEM B CTaLMOHape TPETbEro YpPOBHs 3a rog,
MyTEM PacCMOTPEHUs Pe3y/ibTaToOB OTKPbIThIX BMe-
aTesIbCTB C 3HUehanoToOMMEN 1 reMOCTa30M UCTOY-
HMKa, a Takke APeHUPYLLMX onepaumii ¢ Tpombo-
/IN30M, KaK ABYX CaMblX PacipOCTPaHEHHbIX XUPYp-
TMUYECKNX METOAVK B Mpeesiax Hallel opraHusaLmy,
C LesIbto onpeAeneHuns 1 KanmbpoBKN ONTUMaNbHOM
TaKTUKM BEAEHUS.

MATEPUAJIbl N METOADI

CymMMapHoOe KOAn4YecTBo Bcex 60bHbIX C KPOBO-
N3UAHWEM B TONIOBHOM MO3F HeTpPaBMaTMUeCcKoro
NMPOUCXOXAEHMSA, MOCTYNUBLUMX B OONbHULY CKO-
PO MeAULMHCKOM NnomolLLm AKTHOBOUHCKON obaactu
3a 2019 roa coctaBuno 46 uenosek. COOTHOLIEHNE
MY>XXUYMH W XeHWmnH coctasuno 3/1 (34/12 ueno-
BeK). [TpUHATO cunTaTh, UTO NpPeobiasaHne MY>KUNH,
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MpW paBHbIX MPOUNX, ABAAETCA CNEACTBUEM CNefyto-
LWMX MPUYNH: HexBaTka GU3MONOTMYECKOro aHrmo-
npotekTopHoro 3ddekrta sctporeHa [12, 13], 6onee
BbICOKAs CKJIOHHOCTb ObITb >epTBaMu MarybHbix
npvBbiyvek [14, 15] 1 OTHOCUTENBHO HU3KWIA YPOBEHB
OTBETCTBEHHOCTU 3a JIMYHOE 340pOBbe [16]. ITHNYe-
CKas NPUHAANEXHOCTb Claranacb U3 UL, Ka3axckoMm
(33), cnaBsiHckoM (11) U KOPENCKOM STHUYECKUX FPynn
(2), 71,7%, 23,9% v 4,3% cOOTBETCTBEHHO, YTO OTpa-
>KaeT NpuMepHoe CpesiHeB3BeLLeHHOe COOTHOLEHME
HaceneHusa 1 34ecb OTCYTCTBYHOT OYEeBUAHbIE KOppe-
naumm.

COOTHOLLEHWE XUTenel roposa NPoTUB TaKoBbIX
[OCTaBNEHHbIX U3 pailoHa coctaBaseT 1:1. Koanue-
CTBO JIeTa/lbHbIX MCXOA0B CPeAmn ropoaCcKOro n cesb-
CKOro HacesieHus Takxe Hbl10 pacnpeseneHo onHa-
KOBO. 3TO rOBOPWUT O TOM, UTO JIOTUCTUKA MNOCAEAHNX
B CMeunanm3npoBaHHbIi CTalMoHap no ANHUK CaHK-
TapHOW aBMaL KN He MOT/1a onpeensTb Hebaaronpu-
ATHBIN UCX04. BpemeHHOW oTpe3ok oT gebtota cuMm-
NMTOMOB HEBPOJIOrMYecKoro geduumta 4o XMpPYpru-
YecKkoro BMelLaTeNbCTBa C MPUBAEYEHMEM TaKOBOM
B CpefHeM yknagbiBaica B 44 vaca.

B obuwen cnoxxHocty, 76% Bcex 60bHbIX Hblan
NoJBepP>KeHbl ONepaTMBHOMY JleYeHUto B mpegenax
24 4acoB C MOMEHTa BO3HWKHOBEHWS MepBbIX Npu-
3HakoB 3aboneBaHusa 1 eweé B 15% - B npesenax 48
yacos; avwb 9% cnyyaeB H6bLIM MPOONEPUPOBaAHDI
B 6osiee no3aHem cpoke (f0 7 cyToK).

Tabaunua 1
NETANIbHOCTb B BABUCUMOCTU OT CPOKOB OMEPALLUA
Cpok onepauuu MpoueHT netanbHOCTN
MepBble 24 yaca 11,8 %
lMepBble 48 yacos 13,9 %
3-4 cyTkmn 19,0 %
5-7 cytkm 21,5 %

JleTanbHOCTb B 3aBMCMMOCTM OT CPOKOB oOre-
paumu (taba. 1): cHuxaetca ot 21,5% Ha 5-7 cyTkm
8o 19,0% Ha 3-4 cytkm, 13,9% B nepsble 48 yacos
1 11,8% npw onepaumax, BbIMOJHEHHbIX B NepBble 24
Yyaca OT Hayasna 3aboseBaHuWsl, UTO CBUAETE/LCTBY-

€T O B/MAHUM BPEMEHHOIO MPOMEXYTKA Ha MCXOZ,
onepaTMBHOro BMellaTenbcTea. Kak npaBmio, cambl-
MW YacTbiIMU MPUUMHAMUK CMEPTU Y AaHHbIX 00/b-
HbIX FBUANCb TPOMBO3IMBOANS, MHPaPKT MUOKapAa
WA HEKOHTPOIMPYEMas TMNepTEH3US.
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[wnarpamma 1

OduumanbHO TpPyAOCNOCObHas YacTb HacesneHus
€ BO3pacTHbIM pa3zberom ot 30 go 59 net coctaBaset
BHyWwnTeNbHble 70%. He MeHee nyratowunm aBaseTCcs
TOT aKT, uto B 13% Ciyyaes xepTBaMu CMOHTaHHbIX
BHYTPMMO3roBbIX KPOBOW3MAHUIA OKa3anucb nLa

Bo3pacTHaa rpynna

®m 30-39 net-13%
m 40-49 net - 15,2%
m 50-59 net-41,3%
®m 60-69 net- 23,9%
m 70-79 net-6,5%

JoctaTtouHO Mosiogoro Bospacta (30-39). OtHocum-
TEIbHO TPYAOCNOCOOHbIA KOHTUHIEHT C pa3berom
B 60-69 net, coctaBnset 23,9% u amwb 6,5% cocta-
BWAW JIIOAM MPEKIOHHOro Bo3pacTa (anarpamma 1).

doHoBOe 3aboneBaHue

0% 10% 20%

30% 40% 50%

60% 70% 80% 90% 100%

B [MnepToHMA U30NMpoBaHHasa M WnepToHuA c conyTcTBYOWMM B Manbdopmauma M HeT gaHHbIX

[wnarpamma 2

lvMnepToHuYeckas 6one3Hb, CONPOBOXAAA Mpak-
TUYECKN BCeX MaLWeHTOB, B OOLLeA CNOXHOCTU Co-
ctaBnset 90% 3af0KyMEHTUPOBAHHbIX C/y4YaeB, Of-
HaKo, C y4€TOM Hannumna 8,6% ciyyaeB C HegoCTaTou-
HbIMW B 3TOM OTHOLUEHWUW CBEAEHUAMW, BEPOSATHO,
4TO 3Ta UMdpa 3aHuxeHa (anarpamma 2). 13% nauyu-
€HTOB MOMMWMO MOBBILLIEHHOrO apTepuanbHOro AaB-
NeHNA UMenu eLé N CoOCTOAHWUS, KoTopble B 6onbluel
WAN MeHbLUei CTeneHW AOMOSIHUTENbHO YCyrybnsam
MX MONOXeHWe (TMNepToHUA ¢ aHeBpu3MoWn - 4,3%,
¢ Anabetom - 4,3%, c Nopokom cepaua - 2,1%, c co-
CTOSIHWEM nocae ay4veBon Tepanun - 2,1%). Cnegy-
eT UMeTb B BWAY, YTO HE UCKIOYAETCA BEPOATHOCTb
NPUCYTCTBUA NOCAEAHNX CPeAM MaLMEHTOB U3 rpyn-
Mbl C U30IMPOBAHHOW rMnepToHnen (76%) B BuAe He-
[AMNarHOCTMPOBAHHBIX M HEMOAAAOLLUMXCA MpPOBepKe
3a4HUM YNCIOM GOHOBBIX NATONIOTUIA, YTO OMATH XKe
BbIHY>KAaeT AOMyCTUTb BEPOATHOCTb HeabCcoOTHOM
[OCTOBEPHOCTU NPUBEAEHHON LIMPBI.

B oTHOLWeEHUN TaKTUKKM UMenn MecTo BbiTb 2 Mo-
3ULMM: KOCTHO-pe3eKLIMOHHaA TpenaHauua 4vepena
C NocneayroLWmnM yaaneHnem ovara u ApeHupytoLas

onepaums C npeaBapuTENbHbIM TPOMOOAN3NCOM.
Ha ocHoBaHwve pe3ynbTaToB npeAonepaLMoHHON
KT-Bu3yanmsaumMm ronoBHOro Mo3ra npou3BOANA-
¢ oT6Op MNaLMEHTOB Ha TOT WAW WHOW OmnepaTums-
Hbli MeTog. [lMpakTtuyeckn B 90% cnyuyaeB Bblibop
6bl1 cAenaH B NOJb3y KOCTHO-PE3eKLMOHHOW Tpe-
naHauumm 4yepena, Tak Kak HeusbexHo nogpasyme-
Bajllacb HeoHXOAMMOCTb CO34aHWUA AEKOMMpPeccum
3a CYUET LUMPOKOro OKHa AedekTa, UrparoLlero posb
bydepa BHyTpUUYEPENHOro AaBAEHWUSs, He MO3BOS-
towero 6aszanbHbIM CTPYKTypaM T[OJIOBHOFO MO3-
ra BKAMHWUTLCA B OOJbLIOE 3aTbIOYHOE OTBEPCTUE
WAN B OFPaHMYEHHbIN HaMETOM MpocBeT. B octanb-
HbIX C1y4asx, Npu o6Hapy>KEHUM TMNEPUHTEHCUBHbIX
04aroB B MPOCBETE XEeNyAO4YKOBOW CUCTEMbI, HbIO
BbICTAB/IEHO MOKa3aHWe K APEHWPOBAHWUIO MOCAeA-
HWX W, KaK CleiCTBME, K MaJOMHBA3MBHOMY BMeLla-
Te/NIbCTBY Yepe3 OTBEPCTME AMaMeTPOM He bosiee ueMm
B 1 cM. locTyn BO Bcex cyyasx n3bumpanca npeumsu-
OHHO Ha OCHOBaHWU JaHHbIX KT-uccnesosaHms.

B uenom, 06bEM KpPOBOU3AUAHMUA B OO/bLINH-
cTBe cyyaeB He gocturan 110 mn (63%). Yale Bcero
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06bEM M3NMBLLENCA KPOBW 6bln B npesenax 76-99
MJI, OBHapYy>XMBasiCb y TPeTn 60/bHbIX. Bcies 3a 3tum
HaXoAATCS >KepTBbl KPOBOWU3AUAHWUIA H6ObLINX 0Ob-

@L 43
vm v

émoB (MakcumanbHoe 180 mn), coctaBasa 1/4 yactb
oT 0bLLero konnyectsa. Ouarn KposomsnusaHUa Jo 50
n ao 75 mn npeactasnenbl 14 n 17,3 npoueHTamm.

Tabauvua 2
PACNPEAENEHUE MO OB bEMY KPOBOU3/TUAHUA
0O6beM KPOBOU3NUAHMUSA B MJI MpoueHTHOe cooTHOLWIEHNe
50 ma n meHee 13,8 %
51-75 mn 18,3%
76-99 mn 32,6%
100 mn 1 6onee 26%

B pe3ynbTaTe NpoBeeHHOro onepaTMBHOrO neye-
HWA (Taba. 2), NaumeHTbl bbln pa3geneHbl Ha 3 rpyn-
Mbl B 3aBUCUMOCTM OT O6bEMa KPOBOWU3NUAHUSA:
1 rpynna - go 50 mn cocraBmam 13,8 %, nayneHTosB;
2 rpynna - 50-100 mn, coctaBuam 6oblie NoaoBM-

Hbl naumeHToB - 50,9%; 3 rpynna - 100 n 6onee, co-
OTBETCTBEHHO 26%. /13 3TOro cneayert, Uto CpesHUN

O6bEM KPOBOMU3AUAHUA MPUXOAUTCA Ha 3HaYeHUs
B 50-100 mn.

Tabavua 3

PE3Y/IbTATbI JIEYUEHUA B 3ABUCUMOCTU OT OBBEMA KPOBOU3NAHUA

06bEM KpOBOU3NUAHUA MpoueHT netanbHOCTN
1 rpynna- go 50 mn 17,3 %
2 rpynna- 50-100 mn 24,4%

3 rpynna- 100 mn 1 6onee 35,3%

Vcxoaa 13 BbILWEYNOMSHYTbIX AaHHbIX (Taba. 3),
MO>HO CAienatb CleAytoWwnii BbIBOJ, YTO OnpejeneH-
HOe BAWAHME Ha UCXOZ ornepaLummn okasbiBan 06bem
remMaTtombl, Yem OH 60/blle, TeM COOTBETCTBEHHO

1 HebnaronpusaTeH WCXOZ OMEePaTUBHOTO JIEYEHWUS.
Hanbonee BbiCOKMI ypOBEHb N€TaNbHOCTA OTMEYEH
B 3 rpynme nauueHToB ¢ O6bEMOM KPOBOVAUAHUA
100 mn n 6onee, uto coctaBuio 35,3%.

BacceitH

Cnpasa

Cnesa [ R

0% 5% 10% 15% 20%

M cpefiHAA MO3roBas apTepua

3a4HAA MO3roBan apTepuA

25%

30% 35% 40% 45% 50% 55%

M nepeaHAn MO3roBas apTepun

B KOpKOBaA apTepua

[wnarpamma 3

B Tpéx u3 ueTbipéx ciyvaeB MCTOYHUMKOM 3KC-
TpaBa3aTa fBAsA/NACb CpPeAHAs MO3roBas apTepus,
npv 3TOM C/ieBa reMopparua Bo3HMKana yalle, Yem
cnpaBa (41,3 npotue 32,6%). To e bbl1O cnpases-
NMBO Ans baccelHa mepesHen MO3roBOKM apTepun
(4,3 npotue 2,1%). Bonpeku npeablaylwimm, 3agHAS
MO3roBas apTepusi ¢ OoblIel 4acTOTOM nopaxka-
nace cripaBa (6,5%), Hexenn cnesa (2,1%). Kopko-

Bble COCy/Abl B ObBLLEN CNOXHOCTU cTpajanv B 8,6%
C/ly4aeB OAMHAKOBO C 06enx CTOPOH (Anarpamma 3).
Cratuctnyeckas obpaboTtka Ha ABYCTOPOHHEM TOUY-
HoM TecTe ®uwepa NOATBEPAUIA HaANUME 3aBUCK-
MOCTW YacTOTbl NPOPbIBa KPOBU B XKENYAOUKM MO3ra
OT UCTOYHMKA KPOBOU3NAHWNS: 33 HE MO3TOBble ap-
TEPUW B CPAaBHEHUWN C OCTa/bHbIMM, OYEBUAHO, OKa-
3a/1cb 6onee CKIOHHbIMU AaBaTb NPOPbIBbI B Xesy-
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foukn (F=0,009686; X2:8,6). B AaHHOM OTHOLLEHUY,

COBOKYMHOCTb COCYJOB MPaBOi W JIEBON CTOPOH
He nokasanun mexay cobol JOCTOBEPHON pa3HULLbI.

Jlokanmnsayus

CynpateHTopurancHO | ——

UHbpaTeHTOpUanbHO M

CybapaxHompancHo 1l

0% 10% 20%

M 6e3 npopbiBa B XKenya04Ku

30%

40% 50% 60% 70% 80% S0%

M C NPOPbIBOM B Xenyaouku

Onarpamma 4

bosee uem B nonosuHe cnydvaeB (56,5%) Bbixog,
KPOBM OrpaHNYMBaCA BeLLLeCTBOM rOJIOBHOrO MO3ra
Haj MO3>K€YKOBbIM HaMETOM (anarpamma 4). B 36,9%
KPOBOU3NMSAHME COMPOBOXAANO0Ch MPOPLIBOM B Xe-
nypoukm mo3sra, 30,4% KOTOpbIX MPULLANCE Cynpa-
TeHTOopManbHo, 4,3% wHdpaTeHTOpMansHo 1 2,1%
B cybapaxHouganbHoe MpocTpaHcTBO. CTONBKO >Ke
M311MN0Ch B cybapaxHouganbHoe NPoCTPaHCTBO M30-
NNMPOBaHHO. Y 4,3% 60/1bHbIX OTCYTCTBYHOT Kakne-au-
60 cBefieHNA 0 JoKanM3aLum oyara aKCTpaBasaLum.

Xapaktep ouara B 70% Obln npeAcTaBieH CMme-
WaHHbIM cogepxumbiM. OctanbHble 20% u 10%
6bIIM pacnpeseneHbl Mexay N30MPOBaHHO XUAKUM
M M30/IMPOBAHHO CrycTKOOOpasHbIM COAEP>XKMUMbI-
Mn. OBLLEN3BECTHO, UTO XapaKTep oyara HaxoAWTCs
B MPAMOW 3aBUCMMOCTN OT CPOKa JaBHOCTU KPOBO-
N3INAHUA, NPUYEM C 3aKOHOMEPHOW TeHAeHLMelN
K €ro pasXwXeHWuto, YTo B KaKOW-TO CTeneHn AaéT
MOBOJ, MCMOAb30BaTh aHHbIA GakT B KauecTBe opu-
E€HTUPOBOYHOIO KPUTEPUS MPU CY>XKAEHUM O MUHO-
BaBLUEM OTpe3ke BPEMeHW A0 MOMeHTa onepauuu.
Tem He MeHee, HyseT OWMOOYHBIM CTPOro CyAUTb
O CpOKe remMopparuu, oTTaaknBascCb UCKIOUNTENbHO
OT PU3NYECKOro COCTOAHNA NaTONIOrMYEeCcKoro ouara,
MOCKOJIbKY He CyLLeCTBYeT XXECTKOM B3aVMHOW CBA3M
ABNEHUA GUOPUHOAM3A C MPOAOIKUTENBHOCTBIO €ro
BHECOCYAMCTOrO COCpesoToUeHus. Ha AaHHbIA Mo-
MEHT, B CBA3M C BOMbLIMM KOMYECTBOM HEKOHTPO-
NMPOBaHHbIX GakTOPOB, CMOCOBHBIX OKa3blBaTb BAN-
AHME Ha CKOPOCTb HacCTosALLero npolecca, He npea-

CTaBAAETCA pPa3yMHbIM MbITaTbCA UCKaTb Kakne-ambo
Nornyeckne COBMAZEHUA M3 TOrO, YTO Mbl UMEEM
Ha pykax. C/JIOXHOCTb MHOrokackajHoro npoduec-
ca PubpuHoAM3a C yyacTMeM Kak COCYAMUCTbIX, TaK
N BbICBODOXAAOLLMXCA MPU pa3pyLleHnn BelecTsa
rONIOBHOrO MoO3ra cneumduyeckmx KOMMOHEHTOB,
AVKTYeT HeobXoAMMOCTb NMPOBEAEHUA Pa3BEPHYTbIX
KJMHNYECKNX aHa/IM30B M INLLb NOCAE 3TOr0 MOXHO
byseT caenatb afjekBaTHbIE BbIBOZbI, @ Celiyac Xe 3T0
OCTa&TCA TONBbKO NOYBOW /1A JasbHENLLNX UCCAeAO0-
BaHUI.

[peHnpoBaHne >Xenyj04YkoB TOJOBHOIO MO3ra
NPOW3BOANIOCL BO BCEX CAy4asX C YCTaHOBAEHHbIM
NPOPbLIBOM B HWX, B COBOKYMHOCTM cocTasasasa 17,3%
npotus 82,6%.

JoonepaunoHHble PUBbpUHOAUTUYECKME MEPO-
NPUATAA UMEeNN MecTO ObiTb TOMBKO MpW Bepudu-
LMPOBaHHOM MpPOpPbIBE B XeNyJOUYKOBYK CUCTEMY,
N BCE e, MoKasaHWa K WX MPOBeAEHUIO Oblan Bbi-
CTaBNeHbl He KaxaoMy. Tak, eciv YNCA0 MaLneHTOB
NOABEPrHyThbIX JApeHnpoBaHuto coctasmano 17,3%,
TO K pPacTBOPEHWIO CrycTKoB 06paTUANCL AULLb
y 10,8% oT obLero konnuecrsa 60MbHbIX.

OTtmevaeTca npamas 3aBUCUMOCTb TAXECTU Hapy-
LLIEHWA YPOBHA CO3HaHMA OT Ha/M4Ms NpopbiBa KPo-
BM B XeNyAoukn Mo3ra. Eciv npu ypoBHe cO3HaHus
B 10-14 1 8-9 6annoB no Lwkane koMbl [nasro cay-
Yau C TaMMOHaZAOW >eNy0UKOB COCTAaBAAOT TONbKO
no 25%, 1o npu 6-7 n 4-5 6annoB 3TV NoKazaTenu
pasHbl 50 1 100% cOOTBETCTBEHHO.



OPUTNHAJIbHbBIE CTATBIA

CooTHOLLEeHWe YPOBHA CO3HaHMA NPU NOCTYNAEHUM K
NPOUEHTY CMepPTENIbHLIX MCXOA0B
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[Ownarpamma 5

MauneHTbl CO CpaBHUTENBHO JIErKOW CTemneHbro
HapyLlleHNs CO3HaHWA MpW MOCTYNJEeHUN B COBO-
KynHocTn coctaBuam 58,6% ot obuyeir Macchl: TOAb-
kKo 8,6% nauueHTOB MMenn oueHky 10-14 Gannos
Mo LKafe KoMbl [N1a3ro; ypoBeHb CO3HaHUA Y 1/2 KOH-
TUHreHTa NOCTYNUBLLMX Bbln oueHeH B 8-9 6annos,
CNpaBeAANBO 3aHWMas JbBUHYHO AO/O B CTPYKType
nocrynmeLlunx (guarpamma 5). M3HavanbHO TaXe-
Nbll yPOBEHb HapyLUEHUs CO3HaHWA C pe3y/bTaTa-
MW B 6-7 n 4-5 6annoB 6bin 3adukcmposaH y 21,7%
" 10,8% 60NbHbIX COOTBETCTBEHHO. DTO OMpPesAeséH-
HO ABW/IOCb Hanbosnee 3HauUMMbIM HaKTOPOM, KOTO-
PbIN MONOXMTENBHO KOPPEANpyeT C 60/bLLUMHCTBOM
JANbHENWMX Pa3BUTUIA HEONAronpuATHbIX UCXOA0B
(2/3 cmepTen cpean 60/bHBIX C YPOBHEM CO3HaHUSA
6-7 n 4-5 6annoB nan 59% ot obulero KoanyecTsa
cMepTen).

OBCYXXAEHUE

B mupe, obuwenpuHaTto, Hamnbonbluee pacnpo-
CTPaHeHVe NONYUNAN CefyroLLMe OnepaLMn: OTKPbI-
Tble BMellaTesIbCTBa C 3HUedanoToMumel 1 yaaneHun-
€M ouvara KpOBOM3/IVNAHWUS; 3aKpblTble MepKyTaHHble
APeHVpyroLLMe onepaLmy; 3HAOBACKYNAPHblE BMe-
LaTeIbCTBa, M BapyaHTbl NepeUYncieHHbIX onepauui
¢ Tpombonnsncom mam 6e3. No faHHbIM HEKOTOPbIX
aBTopoB [17] HEBO3MOXHOCTb NPOBEAEeHMA ajeKBaT-
HOM PEBM3UMN C FreMOCTAaTMUECKOM Lienblo, a Takxke
6bICTPOE pa3BUTME OTEKA U BTOPUUHOrO NoBpexae-
HWA TOJIOBHOTO MO3ra BbIHY>JAKT XMPYPros OTAaThb
npeanoyTeHne TPaAULMOHHbBIM, OTKPbITbIM TEXHU-
KaM HeXenu MasoVMHBa3MBHbIM, CYWTas, 4TO Mo-
cnefHVe AeMOHCTPUpYHoT cebsa Kak ropasgo MeHee
abdekTnBHbIE. OfHAKO, Mbl BbIHYXAEHbl He corna-
CUTbCA CO CTOJIb KaTErOPUYHbIM 3aAB/IEHVEM, B CBA3M

C YeM Halla To4Ka 3PeHns OTHOCKTENbHO MAaHUPO-
BaHVUA MWHUMaNbHOrO 06bEMa XMPYPruveckom WH-
TEPBEHLUMN BCTPeYaeT CyLLeCTBEHHYH MOAAEPXKKY.
Mbl NpUAEPXXMBAEMCA MHEHUS, YTO B 3aBUCMMOCTU
OT psjia 0BCTOATENbCTB, KaXkaas TakTKa UMeeT CBOK
0H60CHOBaHHOCTb W, Kak CleACcTBMe, MOTEeHLMaNbHO
Nyywnia pesynbtaT. To e CnpaBeAAnBO AN MasblX
BMeLlaTenbcTs [18].

Tak, OTKpbITble BMeLUATENbCTBA ABAAMOTCA O4Ye-
BUAHbBIM BbIGOPOM A8 CyYaeB C KPYMHbIMW 04Yaramm
KPOBOMU3NNSAHWNSA, KOrga COMPOBOXZAEHME MaccC-3¢-
bekTa ABNeHMAMM OTEKA MO3ra ABAAETCS CKopee
NPaBWIOM, HEXENWN UCKAOUEHNEM, YTO MpU NHO6bIX
obcToaTenbCTBax MNojpasyMeBaeT HeoHXoAMMOCTb
Aenatb BbIOOP B MOAb3y MakCUMManbHO aZekBaTHOW
aekomnpeccum. C Apyrov CTOPOHBbI, eCv Bepuduum-
poBaH bakT BHYTPWMXENYAOYKOBOrO NMpopbiBa Kpo-
BUW, TO 3TO ONpPeAeNnEHHO AenaeT MUHUUHBA3UBHbIN
cnocob bosiee LesecoobpazHbiM, Tak Kak OTKPbITOe
BMELLaTeNbCTBO, 34eCb, YpeBaTo HEOHOCHOBaAHHbLIM
paspyLleHneM 3HaunTeNbHOro 06bEMa WMHTAKTHOTO
BELLEeCTBa roJIOBHOrO MO3ra npu AOCTyne K Crycrky,
npuBoasa K 6onee BbICOKMM NoKa3aTensiM KOrHUTKB-
HbIX HapyLleHWA XU MPOYMX HEBPOSOTNYECKUX Bbl-
NaZeHNn M3-3a MOBPEXAEHUN COCEAHUX CTPYKTYP,
a bonee HebnaronpusATHbIE MOJNyUYEHHbIE Pe3y/bTaThbl
B MOA0HHbIX Clyyasx MPOCTO HANPOCTO OH6BbACHAOTCS
TeM, UYTO CUTyaL s, NO CyTW, NpecTaBaseT cobon 6o-
Nee TAXEeNbl BapWaHT Pa3BUTUSA COObITUI, a He sB-
NAKOTCA CNeACTBMEM HEYMEeCTHO LWaasllero obbéma
onepaumm.

PE3Y/IbTATbI

AHaﬂI/I3I/Ipyﬂ AaHHble nNccnegoBaHMAa, OTMeYaem
I'IpOI/I3OLLIe,CI,LLII/1Iz KpMTI/Il—IeCKI/II\/i caBur BAeBO, Koraa
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BO3paCTHble MOKazaTenn 3HauuTeNbHO CMECTUINCh
Mo HanpaeJeHWO K MOJIOAOMY TPYAOCNOCOBHOMY
KOHTVMHIEHTY, NpeB30ias BCce OXuaaHus. B poaro-
CPOYHOW MNepcrnekTVBe pPe3ynbTaTbl Y BbIKUBLLMWX
He ABAAOTCA YAOBNETBOPUTENbHBIMY B M1aHe CoXpa-
HSAMOLLErocsi HEBPOJIOrMUEeCcKoro AeduLmnTta, ABassCh
B BO/IbLUMHCTBE CBOEM MEPMaHEHTHbIM U BAEKYLLM
3a coboi HensbexkHble 3aTpaTbl Ha 06A3aTENbHYHO
noc/ieayoLLyo peabuamntaLmio.

CTatncTmyeckm OBOCHOBaHHbLIM  MPEAUKTOPOM
MOTEHLMANbHOIrO MUCXOAa SBUIAChk, KakK HU CTPaHHO,
He A/JINTe/IbHOCTb OT MOMEHTa BO3HMKHOBEHUA 3a60-
JleBaHWsA 0 Hayana JIeYeHuns, a ypoBeHb HapyLLIeHWs
CO3HaHWsA Ha MOMEHT MOCTyrJeHUs B CTauuoHap.
Inybokoe M3MeHeHMe nociesaHero, ¢ bosbluel Be-
POSTHOCTbIO BAeKyLlee HeBAaronpusTHbIA NPOrHO3,
NpPevMyLLeCTBEHHO OTMeuanocb y B0JibHbIX C BO3-
HUKHYBLUEW TaMMOHAA0N >XenysouYkoBOM CUCTEMBI
mo3ra. K nocnegHemy uallie NpuUBOAWA ouar, UCTOY-
HWKOM KOTOPOTO ABAAACA COCYJ U3 CUCTEMbI 3aHEN
MO3rOBOW apTepun.

3AKJ/IOMEHUE
CornacHo pe3ynbTaTtaM MPOBEAEHHOW pPaboThl,

Mbl BbIAEJVAN TPU KAHOUEBBIX acrekTa, BAWUAFOLLMX
Ha ncxop 3aboneBaHus:

TaxecTb coOCTOAHMA, onpeAensemMas YpPOBHEM
CO3HaHMA MaLMeHTOB: onepaluu, KOTopble NMPOBO-
AVAWCb MaumMeHTaM CO CMOHTaHHbIM BHYTPUMO3ro-
BbIM KPOBOU3NUAHWEM C yPOBHEM CO3HaHMA rno LLKT
10-14 6annos. - 8,6%; 8-9 6annos - 50%; 6-7 6annos
- 21,7 %; 4-5 6annos - 10,8%. B utore 59% cmep-
Te COCTaBUAM MaUMEeHTbl C YPOBHEM CO3HaHWA
B 6-7 1 4-5 6annoB no wkane kombl [nasro (ama-
rpamma 5).

O6BEM KPOBOM3NMAHMA OKaszan TakxXe 3Hauu-
Te/IbHOE BAVAHME: YPOBEHb IeTaNbHOCTN BO3pacTaeT
COOTBETCTBEHHO O6BEMY KPOBOU3ANAHMSA, A0 50 M -
17,3%; 50-100 mn - 24,4%; n 100 mn n 6onee - 35,5%.
(tabanua 3).

BpemeHHOM npomexyTok OT AebroTa 3aboneBa-
HMA 4O ONepaTMBHOIO BMeLLaTe/bCTBa: eTaNbHOCTb
B 3aBMCMMOCTM OT CPOKOB onepauuu (tabavua 1) cHm-
xaetcs o1 21,5% Ha 5-7 cytkm o 19,0% Ha 3-4 cyTkum,
13,9% B nepsble 48 yacos 1 11,8% npu onepauumsax,
BbIMNOJIHEHHBIX B MepBble 24 yaca oT Havana 3abone-
BaHWS, UTO CBUAETENbCTBYET O BAUAHUN BPEMEHHOTO
NMPOMeXyTKa Ha WMCXOZ OnepaTMBHOrO BMeLlaTeslb-
cTBa.
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Mapam OcnaHoe ameiHOarsl BKMY KAK, Akmebe k., KasakcmaH

YWIHLUI AEHFEAI CTALLMOHAPAAFbBI KEHETTEH BAC MUbIHA
KAH K¥MbINYbl XXAFAAUbIHAA XUPYPTUANBIK EM KOPCETINIFEH
HAYKACTAPFA Xbi1AblK TANAAY XYPTI3Y

MakcaTbl: aypyAblH H3TUXeECIHE acep eTeTiH Heri3ri GakTopAbl aHblKTay >KaHe CMOHTaHAbl MUILINIK KaH
KyMblaynapbl 6ap HayKacTapabl XYPrisy TakTUKaCblH OHTakAaHAbIPY.

Martepuangap >xaHe agicrep. Xvpyprusablk apanacysblh, KIMHUKabIK HITUXXeNepiH peTpoCcneKTMBTI Tan-
payfa 2019 xbibl YWIHWI AeHreiaeri cTaunmoHapfa TyCKeH 46 NauneHT eHrisingi.

HaTtwmeci. 3epTTey emMaeysiH COHFbI HOTUXKECIHE 9Cep eTeTiH bBipkaTap GakTopaapabl aHblKTayFa MyMKiHZIK
6epai. OnapablH iWiHAe eH 6acTbiCbl CTaLMOHapFa KeNreH Ke3aeri HeBpoaormsaablk ctatyc 6oaabl. Ocblnarila,
CaHaHblH, ayblp gapexxeseri 6y3bulybl bap NauMeHTTepAiH ywTeH Bipi eniMre aken cokTbipyabiH 60% Kypaabl.
OnapablH KenuwiniriHae MUAbIH KapbIHLLACbIHA KaH >apblaybl pactanjbl.

KopbITbiHAbI. bi3aiH >XYMbICbIMbI3AbIH, HITUXXENEPi BoMbIHILA 6i3 aypyAblH, HITUXKECIHE acep eTeTiH YL
Heri3ri acnekTiHi aHbIKTaZblK: HAYKACTbIH CaHa AeHreniMeH aHbIKTanaTbiH Xaf4anablH ayblp/blfbl. HaTvXKeciHae
eniM-XiTiMHIH 59% [na3ro koma wwkanacbkl 6orbiHWa 6-7 xaHe 4-5 6ann geHreniHgeri HaykacTap 6o4bl. ©1im
JEeHreni KaH KeTy KesiemiHe calikec xofapblnanabl, 50 ma geriin - 17,3%; 50-100 mn - 24,4%,; xaHe 100 ma He-
Mece ofaH aa ken - 35,5%. OnepauysaHbiH y3aKTbifbiHa 6anNaHbICTbl ©1iM-XIiTiM 5-7-wwi kyHAepaeri 21,5%-aaH
3-4-wi kyHaepae 19,0%-+a, anfawkbl 48 cafatta 13,9%-fa xaHe anfalukbl 24 cafarT ilWiHAe opbiHAaNFaH onepa-
umnsnapaa 11,8%-fa TeMeHAenai, by XMpyprus HITUXKECIHE yaKbIT KEe3eHiHiH, 9CepiH KepceTei.

Heri3sri cesgep: remopparusanbik MHCYAbT, 3NMAEMUONOTA, SKOHOMMKANbIK CEP, CanfapblK aypynap, Ka-
pblHWanapAbiH TbIFbIHAANYbI, ©IM-XITIM.
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M.Yu. Biryuchkov (D.Med.Sci, Prof), V.E. Kenzhebayev (Cand.Med.Sci.), Z.K. Suleimenov, A.S. Adilova,
R.A. Kundubayev

Marat Ospanov WKMU NJSC, Aktobe, Republic of Kazakhstan

ANALYSIS OF SURGICAL TREATMENT OF PATIENTS WITH SPONTANEOUS
INTRACEREBRAL HEMORRHAGE IN THE THIRD LEVEL HOSPITAL

Aim: To determine the key factor influencing the outcome of the disease and optimization of management
of patients with spontaneous intracerebral hemorrhage.

Materials and methods. A retrospective analysis of the clinical outcomes of the surgical intervention
included 46 patients admitted to the third level hospital in 2019.

Results. The study revealed a number of factors affecting the results of treatment. The most decisive among
them was the neurological status at the time of arrival at the hospital. So, a third of patients with a severe
degree of impaired consciousness accounted for 60% of deaths. Most of them confirmed the presence of a
breakthrough of blood in the ventricles of the brain.

Conclusion. According to the results of our work, we identified three key aspects that affect the outcome
of the disease: the severity of the condition, determined by the level of consciousness of patients. As a result,
59% of deaths were patients with a consciousness level of 6-7 and 4-5 points on the Glasgow Coma Scale. The
mortality rate increases according to the volume of hemorrhage, up to 50 ml - 17.3%; 50-100 ml - 24.4%; and
100 ml or more - 35.5%. Mortality, depending on the duration of the operation, decreases from 21.5% on days
5-7 to 19.0% on days 3-4, 13.9% in the first 48 hours and 11.8% in operations performed in the first 24 hours
the onset of the disease, which indicates the influence of the time on the outcome of surgery.

Keywords: intracerebral hemorrhage, epidemiology, economical effect, concomitant diseases, ventricular
plugging, mortality.
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COBPEMEHHOE COCTOAHUE NPOBJZIEMbI TEMEHWA
LLEPEBPA/IbHOIO BA3SOCINMA3MA HA ®OHE AHEBPU3MATUYECKUX
CYBAPAXHOWUAA/NbHbIX KPOBOU3/IMAHUN

LlepebpanbHbili 8a30cnasm s8/semcs 00HUM U3 MsXesblX OCIOXHeHUU aHespu3Mamudyeckux cybapaxHou-
dasbHbIX KposousausHUl, npusodsauwuli kK omcpoyeHHoU yepebpansHol uwemuu ¢ uHeaaudusayuel u cmepm-
Hocmoro. AKmyasHeiM U OuckymabesibHbIM 0cmaemcsi 80Npoc NPoPuUAGKMUKU U edeHus yepebpaibHo2o
8asocnasma. Y13 npedsioxeHHbIX K HACMOosAWeMy 8peMeHU pas/UuYHbIX npenapamos u Memodos JiedeHus ed-
30Cnasma sce euwje omcymcmayrom 8bICOKo3ghghekmusHble Memodel, Komopele bbl HA0EXHO Kynuposadiu 8a-
30CNa3M, a Makxe 3HA4UMeNbHO Yy4waau KauHuYeckue ucxodel nocie CAK. B 0aHHoU cmamee Ha ocHose
JlumepamypHozo 0630pa paccMampusaromcs pas/iudHsle npenapamel U MemoOsl NPOPUAAKMUKU U JiedeHUst

qepe6paﬂbHoeo easocnasma.

Knroyeswie cnosa: adHespusmamu4yeckoe Cy6GpGXHOU60ﬂbHO€ KposousJjiusHue, L;epe6paﬂbe/U easocndasm, om-
CpoYeHHas uepe6paﬂbHaﬂ uwemMusd, aHegpusma 20/108H020 M03ed, 6as10HHaGs aHauonaacmuka, 3H mepanus.

CybapaxHouganbHble  KposousauaHusa  (CAK)
BC/IEACTBME pa3pbiBa aHEBPU3M COCYAO0B MO3ra Ha-
6atogatotca B cpegHeM B 3-15% cnyyaes cpeam Bcex
BHYTPMYEpPENHbIX HeTpaBMaTU4YeCKUX KPOBOMU3UA-
Hui [1]. YacToTa aHeBpum3amaTuueckmx CAK coctaas-
et okono 5-8 cnyvaeB Ha 100000 HaceneHus B rog
[2]. B TO e BpemMs B AMOHCKOW W UHCKOM mony-
naumAx 3aperucTpupoBaHa 6onbluas yactota CAK
(14,1 n 10,1 cnyyaes Ha 100000 HaceneHuns cooTBeT-
CTBEHHO) [3, 4].

Ecker and Riemenschneider n Robertson 6bian
nepBbIMW KTO OMMCann cayyau apTepuanbHbIX Cnas-
moB nocne CAK [5]. Mo3aHee, B 1977 1 1985 . Fisher
n Kassell ¢ coaBT. onybankoBanu faHHblE O BO3MOX-
HOCTW Pa3BUTUA JoKanbHOro un anddysHoro uepe-
6pasbHOro BazocnasmMa no pesynbratam Lepebpanb-
HOW aHrmnorpadum [6].

LlepebpanbHblii Bazocna3M B CBOK ouepesb 3a-
nyckaeT nNaToaornyeckme NpoLecchl U BNOCAeACTBUN
MOXET MPUBOAUTb K OTCPOYEHHOW LiepebpasbHON
nwemmn [7, 8]. HecmoTps Ha nmporpecc B MeTozax
HEMPOXMPYPrMyeckoro seyeHns  LepebpanbHbix
aHeBpU3M, LiepebpanbHblil Bazocnasm BCe elle ocCTa-
eTCs OAHOW W3 BeayLMX MPUUYUH MHBaNUAMU3ALMM
n netanbHocTy Npun CAK [9].

E.T. CepukkaHos, email: yerkan.semey@gmail.com

Basocnasm Mo pgaHHbIM  aHrnorpadum  Moxet
BCTpeuaTbcs 40 70% y naLMeHTOB C aHeBpPU3MaTuYe-
cknmm CAK, B TO Bpems Kak CMMMATOMHbIN Ba3ocnasm
BcTpeyvaetca B 20-40% cnyuyaeB. OTCcpoueHHas Le-
pebpasbHas MLWeMUs Npu 3TOM UMEET MUKOBbIA OX-
BaT Mexay 4 n 12 cytkamMm nocsie KPOBOU3ANSAHMUA.
CMMNTOMHBIN Ba3ocnasM MNPOSBAAETCA HapyLUeHW-
€M CO3HaHW$, BbIPaXXEHHbIMU TONOBHbIMU 60AMM
N HeBposornyeckum gedunumntom. AHrnorpaduuve-
CKWI Ba3oCnasM NoApasAensieTcs Mo CTeNneHn cyxe-
Hus; 1-50% manbii Bazocnasm, 51-75% ymMepeHHbIn
Ba3ocnaswm, Bbile 75% taxensin Basocnasm [10, 11].

Pa3pbiB aHEBPM3MbI FTONOBHOrO MO3ra NpPUBOAUT
K MpopbIBY KPOBM B CybapaxHoMaaibHOe NpoCTpaH-
CTBO U BbICBOHOXAEHNIO CBOHOAHOrO remMornobu-
Ha. OtcytctBre numdatnyeckon cuctemsl B LIHC,
HapyLlleHne LMPKYASLUN CMUHHOMO3FOBOW XXUAKO-
ctn Bcneacteme CAK m Hannume 3sHAOTENMANbHbIX
COoeAMHUTENbHbIX BapbepoB, 3aZep>KMBatOT Makpo-
darn n Hehtpodunbl B cybapaxHoMAanibHOM MpPo-
CTpaHCTBe. DTV KNETKMN NOABEPratoTCa AerpaHyaaumm
N NPUBOAAT K BbICBODOXAEHUIO BOCMaNUTENbHbIX
bakTopOoB, KOTOpPble Bbi3blBatOT apTepuanbHyt0 Ba-
30KOHCTpUKLUMIO. CyliecTBytoT ABe dasbl 3TOro npo-
uecca. HavanbHas ¢asa Hactynaet vepes 1-3 gHa no-
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C/le KPOBOU3AUAHNA 1 ornocpeayeTcs Makpodaramm
n Hentpodunammu. OTcpoueHHas ¢dasza NPonCxoamnT
B MOC/efytoLiMe HECKONbKO JHEN U onocpesyeTcs
NpoAyKTammy BOCMaNEHWA OT JerpaHynsaLmm Kaetok
ocTpoi dasbl. B oTBeT Ha MoBpexzeHWe roNoBHO-
ro Mo3ra BbICBOHOXAAEeTCs rayTamaT, YTo NpuUBOAUT
K CTUMYASLMM HaTPUEBbIX U KajbLMEBbLIX KaHasOoB,
YTO 3aTeM MPUBOAMNT K MPUTOKY KaTMOHOB N Habyxa-
HWIO HEMPOHOB. TOT NPOLLECC OMUCLIBAETCS Kak I1y-
TaMaTHas 3KCaNTOTOKCUYHOCTb. YTOObI BOCCTAHOBUTH
HOPMas/IbHbIA MeMOpaHHbI TpajueHT, yBeanduBa-
FOTCS MOTPEBHOCTN KNETOK B KMCAOPOAE U IHEPruu,
a TakXke B MOHHbIX Hacocax, uTobbl 06paTUThL BCNATb
HapyLUEHHbIW WMOHHbIVA npouecc. B 3z0poBoi M03-
FOBOM TKAHW YCUEHHbIV KPOBOTOK, BbI3BaHHbIV Ba-
3o4mnataumen, dvepes MeTabosuTbl OKCMAa as3oTa
N apaxnioHOBOW KUCIOTbI yBENNUYMBAET OOBEM KPO-
BOObpaLLeHus, crefoBaTeslbHO, U AOCTaBKY KUCIO-
poza 1 ABASETCA HOPMasJbHOW reMoAMHaMUYEeCKOM
peakuven. OfLHAKO B MOBPEXAEHHbIX KNeTKax nocae
CAK 31OT npouecc He NPOUCXOAUT U 3aMeLLLaeTCs Ba-
30KOHCTPUKLMEN 1, KaK CIeACTBUE, MPUBOAMT K TMMo-
nepoysum n nwemmm [12, 13]. B nogobHom cntyarmm
NleyeHne 3aBUCUT OT BbIABJIEHNUS TPUITEPOB U BKJIHO-
YaeT NeKapCTBEHHYIO Tepanuto, reMoANHaMUYECKYHo
KOPPenaumno 1 3HA0BACKYSPHOE BMELIATEIbCTBO
[14, 15]. NpeacTaBneHHaa CTaTba NOCBALLEHA aHaNu-
3y AaHHbIX IMTepaTypbl No npobaeme LepebpanbHO-
ro Ba3ocCnasma, a MMeHHO 0630py BAWAHWA pa3nnu-
HbIX NPenapaToB 1 TepaneBTUYECKMX METOAOB Ha Te-
YeHWe Ba3oCMnasMa 1 ero Ucxosbl.

JlekapcTBeHHas Tepanus.
BnokaTopbl KasbLiMeBbIX KaHa/I0B

Humopgunuu

HumoannWH - 3TO AUTMAPONUPUAVNHOBBIA areHT,
KOTOPbIN 6JI0KMpPYeT KajbLneBble KaHabl U OKa3bl-
BaeT AuiaTauMOHHOe AeNCTBME Ha TNaAKyt MYCKy-
natypy apTepuil. 3TO eAMHCTBEHHOe OA0OpeHHOoe
FDA CLUA cpepnctBo ana nedeHunsa Basocnasma c re-
pruoaom nonypacnaga okono 9 u [16]. Ero nonoxum-
Te/lbHOE BAUAHWE TakXXe CBA3aHO C ero Hemponpo-
TEKTOPHbIMW CBOMCTBaMW B COYETaHUW ¢ pacciabie-
HWeM rnasKoMblLLeYHbIX K1eTok apTepuid [17]. be3o-
NacHOCTb M 3PPeKTUBHOCTb HUMOAMMMNHA Oblna Mo-
KasaHa B MeTa-aHanu3e, nposegeHHoM B 2011 roay,
B KOTOPOM BBeZeHNe HUMOAMMMHA CNnocobCTBOBANO
npodunakTvke LepebpanbHOro Basocnasma nocne
CAK. MepopanbHoe BBefeHue 60 Mr HUMOAMMUHA
Kaxzable 4 U B TedeHne 21 AHA peKOMeHAyeTCs Aei-
CTBYHOLLMMMN PYKOBOZACTBAMM aMepPUKaHCKOW acCoLu-
aumn nHcynbta [18]. BHyTprapTtepunanbHaa MHOY3ma

HUMOZAMMUHA ABAAETCA SPPEKTUBHbBIM 1 6€30MacHbIM
METOAOM NeYeHMs CMMMATOMHOro uepebpanbHOro
Ba3zocna3sma [19, 20]. B 2009 roay ogHO NpocnekTuB-
HOe paHAOMMU3NPOBAHHOE KIMHUYeCKoe nccaeaosa-
HWe He BbISBUAO Pasanyvii B Npodunakivke uile-
MWW N yAYyYULLIEHUW NMPOTrHO3a MeXAY BHYTPMBEHHBIM
M nepopanbHbiM BBegeHneM HumogunuHa. Mauwm-
eHTbl ¢ aHeBpuamMaTmyecknmm CAK 6biv paHZOMM-
3MpOBaHbl A/ BBEAEHNSA HUMOAMUMMHA NepopanbHO
N BHYTPWBEHHO. lNaLneHTbl HaxoAUANChb Nog Habaro-
LeHneM B TeuyeHue He meHee 10 aHelr nocsie Kpo-
BOM3/NINSAHNS B YCAOBUAX OTCPOYEHHON Liepebpanb-
HOW MLLEMUN N eXeAHEBHOIO U3MEPEHUs1 CKOPOCTU
KPOBOTOKa B CPEAHMX MO3rOBbIX apTepusax C MOMo-
Wbl TpaHCKpaHWanbHoU aponnaeporpadum (TKA).
Yepes 1pu Mecauya nocne CAK 6bl1 OLEHEH KANHK-
YEeCKUA NCXOZ4 1N HOBble Cay4Yan MLIEeMUU FONOBHOTO
Mo3ra no AaHHbiM MPT-uccnegoBaHuii. McxogHble
XapakTepucTuku (BospacTt, pacnpegeneHune no nony,
KJIVIHWUYECKWI CTaTyC Npu NOCTYMNAEHWM, PEHTFEHONO-
rmyeckme faHHble U JeYeHne aHeBpPU3Mbl) He pas-
NNYanncb Mexay rpynnamm nedvexus. [loctoBepHomn
pa3HWLbl B 4acToTe OTCPOYEHHOWN LepebpanbHOM
nwemmm (28 npotus 30 B nepopanbHON U BHYTPU-
BEHHOWM rpynnax COOTBETCTBEHHO) WM CKOPOCTU
KpOBOTOKa B CpesHel Mo3roon apTepum (> 120 cm/
cek, 50 npotnB 45 COOTBETCTBEHHO) He HbINO BbIAB-
NeHo. KnnHMuecknii ucxo no Lwkane ncxodos nasro
6bl1 OANHAKOBBIM B 06eunx rpynnax, u He 6bI10 HU-
KaKoW pa3HuULbl B KONMYECTBE NaLMeEHTOB C HOBbIMM
nHpapkTamm Ha MP-tomorpadum [21]. B 2011 rogy
Onalc co aBT. NpoBesn 3KCMEPUMEHT Ha KposmKax
ANA n3ydveHusa addekToB HMmMoaMNmMHA, BBOAUMOTO
HECKONbKMMW nyTaMu. 35 camLOB HOBO3enaHACKNX
6enblX KPOANKOB Oblv PaHAOMMU3INPOBaHbI B OAHY
n3 cemu rpynn: KoHtposnbHas (rpynna N21), kpoamkm
Tonbko ¢ CAK (rpynna N22), kpoankn ¢ CAK 1 nony-
4aroT NepopanbHO HUMoAUNH (rpynna Ne3), kpoan-
kn ¢ CAK » BHYTpMBEHHO HUMOAMNUH (rpynna N24),
kpoavkn ¢ CAK 1 nony4yaroT MHTpaTeKaNbHO HUMO-
avnuH (rpynna N25), kpoanku ¢ CAK n nonyyaroT nH-
TpaapTepranbHO HUMOAMMUH (rpynna N26), Kpoarkm
¢ CAK, koTopble NPoOBOAMANCH LiepebpasibHas aHrm-
orpadus (rpynna N27). AnameTpbl cocynoB basunnsp-
HOW apTepuy M3MepsINCb METOZOM aHrmorpadumm.
TonwmHa cTeHkn 6asnnspHOW apTepun U3MepPSINChH
TakXXe Ha CTekn0 npenapaTtax. ToAlWmMHa CTeHkn ba-
3nnspHON apTepumn Hblia 4OCTOBEPHO Bbille BO 2-
W 7-i rpynnax, 4em B octanbHbIX (P < 0,05). Maoua-
A1 NMPOCBETHOrO ceyeHus B 5-11 1 6-11 rpynnax 6biau
[OCTOBEPHO Bbile, YeM B gpyrux rpynnax (P < 0,05).
OHW He 0BHapPY>XXMAN BblPaXKeHHbIX Pa3VYni B rpyr-
nax 1,51 6 (p > 0,05). Mnowaan 6asmnspHoro ceve-
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HWA B 3-1 1 4-11 rpynnax Oblav HaMHOTO BbIle, YeM
BO 2-/ rpynne, HO HMXe, YeM B 1-i. Taknum obpa3om,
WX MCCnefoBaHMe Nokasasno, UTO CeNleKTMBHOE BBe-
AeHVe HUMOAUMMHA NHTPaapTepuanbHO N UHTpaTe-
KasbHO ObINO Nyylle, YeM BHYTPUBEHHOE W Mepo-
panbHOe BBeAeHMe npu Basocnasme nocne CAK [22].

Takke B paHAOMM3NPOBAHHOM KOHTpPOAUpPYe-
MOM 3KCMepMMeHTe MOoKa3aHo, YTO MeCTHOe BBeje-
HVe HUMOAMWMWHA He MPUBOAMT K 3HAUUTENbHOMY
YNy4LLEHNO MO3roBoro KposoToka nocie CAK [23].
Ha cerogHsALWHWA AeHb HUMOAMMNUH SBASETCA Npena-
paToOM C NOATBEPXKAEHHOM 3P EKTUBHOCTbIO MO AaH-
HbIM pAja PaHAOMW3MPOBAHHBIX KJAMHUYECKMX WC-
CNefioBaHNA, a UMEHHO NpPenapaToM C YPOBHEM JA0-
Ka3zaTesbHOCTM TA.

HukapaunuH

HukapannuH saBnsetcs  AUTMAPONUPUANHOBBIM
areHToM, KOTOpbIV U3bupaTenbHO UHIMBMpPYET Npu-
TOK MOHOB Ka/ibLiKA B TNajKyH MbILULY W SBASETCA
MOLLHbIM aHTUTMNEepPTEH3NBHbIM NpenapaTtoM. 3-3a
BbIODOPOUYHOrO AEUCTBUA Ha TNafKyro MycKynatypy
HUKaPAMIMUH TakxKe Obln MCCNefoBaH NpU AeyeHun
Ba3ocna3Ma nocae aHeBpusmMatnyeckmx CAK. OgHa-
Ko bonee paHHWE UCCAef0BaHUA MOKa3aan, YTO HU-
KapAMMWH MOXeT yXyAllaTb WUCXOAbl Yy MaLMeHTOB
C uepebpanbHbiM BasocrnasMoM. [pu nHTpaapTepu-
abHOM MPUMEHEHNN HUKAPAMMUHA NPU NEeYeHUm
LepebpanbHOro BasocrnasMa BO3IMOXHbI Pa3vuHble
OC/IOXKHEHUS, TakMe Kak OTeK Nerkux, AAuTesbHas rv-
NoTeH3MA 1 MoYeyHas HegoctaTouHocTb. B 2005 roay
Hohetal. BbissiBUAM fOCTOBEPHOE yAyulleHWe B CKO-
POCTN TpaHCcKpaHWanbHoW gonneporpadum (TKA) (P
< 0,01) n yayuweHe KAMHNYECKUX UCXOZ0B Y 42%
naLMeHTOB Yepes YeTblpe AHA NOC/e NeYeHNs H1Kap-
AUMUHOM, NPU 3TOM HUKaKNX MeANKaMEHTO3HbIX OC-
JIOXXHEHWI 3aperncTpupoBaHo He 6biio [24]. B 2012
rogy Huangetal. npoBenn meTaaHanns c y4vactmem
1154 nauuneHTOB, B KOTOPOM COOBLLMAW, YTO PUCK OC-
JIOXXHEHWI, CBA3aHHbIA C LlepebpabHbiM Ba3ocnas-
MOM (CMepTHOCTb, BeretaTMBHOE COCTOfIHME, WHBa-
JNNAHOCTB), HAMHOIO HMXE NPV MHTPaapTepuaibHOM
BBeZeHUW HukapaunuHa y 6onbHbix ¢ CAK, rae ot-
HoweHne waHcos (OLLU) 0,58 [95% poBepuTENbHBbIN
nHtepsan — 0,37-0,90] n 0,45[95% AW — 0,15-1,29].
OzHako yuuTbiBas MHAMBUAYalbHble OCODEHHOCTM
nauneHTOB, NPOSBAEHUS apTEPUANbHON TMNOTEH3UN,
KAVHWYeCcKoe MPUMEHeHWe HUKapAMMMHa BCe elle
orpaHuyeHo. Heobxoanmo npoBefeHne AOMNONHU-
Te/IbHbIX UCCNeA0BaHWN, A onpejeneHuns 6esonac-
HOCTW 1 3DEKTUBHOCTU NPUMEHEHMUSA HUKaPAWNNHA
B leyeHunn LepebpanbHoro Bazomcnasma [25].
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Kak 1 HUMoaMnuH, 6a10KaTop KasbLMEBbLIX KaHa-
JIoB Bepanamua Takxke 6J10KMpYyeT NPUTOK KasbLs
B rN1afKOMbILLEYHble KNeTKN apTepuii. bblia noka-
3aHa 6e30nacHOCTb M 3PPeKTMBHOCTL ero npume-
HeHMA B NeyeHUn pedppakTepHOro KOPOHAPHOro
CMasma, YTo Tak>xXe BbIrOAHO NPW AOCTYMHOCTN U HA3-
KOW LeHe [26]. Flexman 1 coaBT. NpOCNeKTUBHO 13-
yyanu UCnbITyembiX C LepebpaibHbiM Ba30CMa3MoM,
NOATBEPXAEHHBIM LiepebpanbHON aHrnorpaduen.
Mpun wHTpaapTepranbHOM WHBEKUUWM Bepanamuna
UX pe3ynbTaTbl onpoBeprav 6onee paHHWe faHHble
O TOM, YTO UHTpaapTepunanbHO BBeAEHHbIV Bepana-
MW He JaeT CUCTEMHbIN reMOANHaMMYeckunii 3pdekT
[27]. Mikeladze n coaBT.cOOBLWNAN O KANHUYECKOM
Clyyae MHTpaapTepuanbHOro BBeAEHWS Bepanamu-
Na ana neveHuna uepebpanbHOro Basocnasma nociae
MaccmBHoro aHespusmatuyeckoro CAK, 1 nonyuyex-
HOM XOpoLleM KAMHW4YeckoM mcxoge [28]. XoTa Be-
panamua aBnsetca 6J0KaTOPOM KanbLMeBOro Ka-
Hasa, OH He ABNAETCA CeNIEKTUBHbIM MO OTHOLLIEHUIO
K COCYAWCTON C1CTeMe roNoBHOro Mo3ra. HekoTtopble
nccnefoBaHMA MNokasanu OTCYTCTBME BAUAHUA WH-
TpaapTepunanbHOro BBEAEHMA Bepanamwia Ha Cu-
CTEMHOE KPOBSHOE JaBJ/ieHMe WIN 4YacToTy cepaeyd-
HbIX cokpalleHunin [29]. HanpoTwms, Stuart n coasrT.
B CBOEM PEeTPOCMEeKTMBHOM WCCAeJOBaHUN npoge-
MOHCTPUPOBANV 3HAaUNTENbHOE CHUXEHWNE CpeaHero
apTepuanbHOro JaBieHusA 4epe3 HeCKo/bKO 4acoB
nocae nHbekumm Bepanammna [30]. Takxke Xiuyun liu
n konnern B 2019 rogy npoBenn peTpoCneKkTUBHbIN
aHanu3 115 nauneHToB, KOTOPbIM MPOBOANANCE CYyM-
MapHO 192 3HAOBACKYAAPHBLIX WHTPaapTepuanbHbIX
onepauuii n 387 BBeAeHWU BepanaMmaa Ans OLeHKH
MHAEKCa Ba3OKOHCTPUKLMKW, 1 Ba3ogmaatauum ¢ no-
MOLLIbIO CrieLnanbHoro aaroputMma. Hecmotps Ha xo-
polune pesynbTaTbl y NaLMEHTOB, TOYHbIE MoKasaTe-
NN NHZAEKCOB CMOTIN 3anuncatb TOAbKO B 27 cay4dasnx.
B pe3synbTaTe MHAEKC Ba3OKOHCTPUKLMN BblI 3HaUM-
Te/IbHO HWMXe Mocie MepBOro MHTpaapTepranbHOro
BBegeHua Bepanamunaa (0.47+0.017) yem B Hauvane
(0.49+0.020, p<0.001). Bbicokas poO3a BBeAEeHHO-
ro Bepanamuia (f0O3vpoBKa BapupoBsasacb OT 5mr/
MUH 80 15Mr/MWH) TakxXe NpUBOAMAA K ANNTEbHOMY
MOBbILIEHWNIO Ba30AMNATaLMOHHOIO MHAeKCa. Takxe
B MepVOoZ BBeAeHNA BepanamMuia o6bem MO3roBoro
KPOBOTOKa YBEANYMBACA, @ MOC/AE OTMEHbI CHUXaN-
ca [31]. OgHako, 13-3a OTCYTCTBUA OOABLUNX PaHAO0-
MW3MPOBaHHBIX KAMHUYECKUX NCCNeAOoBaHWI NHTPa-
apTepuanbHOro BBeAEHWA Bepanamuia B JIeHeHUn
LepebpanbHOro Ba3ocnasma, ero nNpuMMeHeHne Bce
eLle OCTaeTCA OrpaHNYeHHbIM.

Bepanamun



HEMPOXUPYPTUA U HEBPOJIOTUA KASAXCTAHA

Ne2 (59)

52 J%,
\NJ ﬂ\‘r

®dacyaun

dacyamn ruapoxnopus ABAAETCA UHIMOUTOPOM
Rho-KknHa3bl, KOTOpbIA OKa3biBaeT WHrMbupytoLlee
Aevctue Ha docdhopunnposaHue benka. Coobuiaert-
CA, YTO pas/NUHble MPOTENHKMHA3bI, Takne Kak npo-
TenHkurHaza C, nerkas LenHasa KuHasa n Rho-kunHasa,
MOTYT UrpaTh peLlaollyto posb B PasBUTUM Lepe-
6panbHoro Basocnasma [32]. Takum obpasom, pacy-
Ann obnazaeT yHUKanbHbIM U 3ddekTnBHbIM 3ddek-
TOM 6e3 CyLeCcTBEHHOrO CHUXXEHWS apTepuanbHOro
AaBneHus. MNpodunaktnueckoe npYMeHeHVe JaH-
HOro mpenaparta 3HaUYUTENIbHO CHUXXaeT WHTpaone-
paLMOHHble M MNOCAeonepaLnoHHble OCNIOXHEHWS
[33]. Juan Liu n coaBT. nccnegosann ponb dacyau-
Na B npodunaktrke LepebpanbHOro Basocnasma
Npv 3KCTPaKpaHWaibHOM CTEHTUPOBAHUWM COHHBbIX
apTepwii [34]. PeTpocnekTvBHbIA aHanun3 178 nauu-
€HTOB C OJHOCTOPOHHEN KapOTUAHOW aHrMonaacTu-
KOW M CTEHTUMPOBaHWEM, KOTOPbIM B MepuonepaLim-
OHHOM Mepuoje BBOAWAN BHYTPUBEHHO dacyann
TMAPOXN0PUA NMoKasal, YTo SIoKalbHbIN Lepebpab-
Hbln Ba3ocnasm otcytctBoBan y 80,9% nauumeHTOB,
6eccMMNTOMHbINA Ba3ocnasMm Habatoganca y 17,4%
NaunveHToB, a CUMMNTOMaTUYecknii Basocnasm y 1,7%
nauuneHToB. Shin-ichi Satoh n coasT., ncnonb3ys co-
6aubto 1 KPbICVHYHO MOZenn Ans Bepudukaumu Ba-
nmpaumoHHoro addekTa dacyanna, nokasaam ero
3dPeKTBHOCTL NP NeyeHnn Basocnasma [35]. beino
BbICKA3aHO MPEeANONOXeHWE, UTO rnapokcupacysnn
BHOCUT CBOM BKJag B 3bdekTnBHOCTL Gacyanna
4NA NpeAoTBpalleHns LepebpanbHOro Basocnasma
1 rvnepkoarynaumm, a Takxke noTeHLUnanbHbli MON0-
XUTeNbHbIM 3ddekT rugpokcndacyamnna B Kkayectse
TepaneBTMYecKOro areHta Asna nauyventoB ¢ CAK
Naraoka M v coaBT. MCNoab30BaAN MOAE/b KPOIMKa
C ABYCTOPOHHUM KPOBOW3/MAHUEM, YTODbI nccnepo-
BaTb, MpefoTBpaLLaeT i LiepebpanbHblii Ba3ocnasm
KOMOMHUPOBaHHOE NleyeHne, COCTosALLee 13 N1TaBa-
CTaTUHa B Ka4decTBe WHrMbutopa RhoA n dacysmna
B KayectBe uHrmoutopa Rho-kuHasbl [36]. Mony-
YeHHble pe3yabTaTbl MOKasaau, 4To Gudypkaums
6a3nnApHON apTepun 3HaUYNUTENbHO YBeNu4yMBanach
B AMameTpe TONbKO NP KOMOMHMPOBAHHOM Jfieye-
HWW, a pa3fenbHoe npumeHeHne dacyamna Uav nu-
TaBacTaTWHa He 0Ka3blBaso CyLLeCTBeHHOro 3ddekTa.
Liu Guang Jian n coaBT. npoBenn cuctemaTMyeckui
0630p 1 MeTaaHaAM3 NpuUMeHeHus pacyanna, KoTo-
PbIA MOKa3aa, 4YTO YacToTa BO3HWKHOBEHMA Lepe-
6panbHOro Baszocnasma v LiepebpanbHoro nHdapkTa
3HaYNTENbHO CHUXKAETCA MpU NpUMeHeHun dacysn-
na y naymentoB ¢ CAK, a KNMHUYECKNe NCxoabl na-

LMeHTOB (OLeHMBaeMble MO LWKane Ucxonos [nasro)
3HauMTeNbHO yay4ywaroTcs [37].

Marnusa cynbgar

CynbdaT mMarHua BrnepBble Ucnoab3oBascs y be-
pPEMEHHbBIX C NMpe3KnamncMen Ans yMeHbLUEHUA Co-
KpaLLLeHWA rnasKom MycKyaaTypbl MaTKW. 9TO HEKOH-
KypPEeHTOCNOCOOHbIA aHTaroHUCT KaibLMA C HECKO/b-
KUMW BaXXKHbIMUW COCYAUCTBIMU U MOTEHLMANbHO HeR-
ponpoTekTopHbIMK 3ddekTamn. MarHesmsa okasbl-
BaeT 3ddeKT BazoamnaTaumm, 610KMpya 3aBUCUMBbIN
OT HanpsXeHWs KanbLMeBblI KaHal W YMeHbluas
BbICBOOOXAEHWE rayTamata, a Takxke MOCTyrniaeHune
Kanbuma B kaetky [38]. Kpome Toro, martumsa cynbdat
TakXke ocnabaset AenCcTBUE PasNINYHbBIX MOLLHbIX CO-
CYZLOCY>XXMBAIOLLMX CPEACTB, TaKUX Kak SHAOTENNH 1,
n 6nokmpyeT obpasoBaHMe aKTMBHbIX GOPM KUCNO-
poaa [39]. 9Tn noTeHumanbHble 3PPeKTbl MarHesnm
Ha BasoAmaaTaLumio 1 NOCAeayHOLLYHO HEMpPOMpOTeK-
LMo Nobyanam HEKOTOPbIX NCCAef0BaTENEN N3YUNTb
po/ib MarHesuu B npeAoTBpalleHun Lepebpanb-
HOro Bas3ocCna3Ma M OTCPOYEHHOW LepebpanbHOM
nwemnn nocne CAK. Moaaep>kaHne HOPMaNbHOrO
YPOBHSA MarHus fBASETCA pasyMHbIM, HO WUCMOb30-
BaHVe HenpepbiBHOW MHDY3MM MarHesuu, no-suam-
MOMYy, He noaTeepxAaeTtca mccnegoBanvamn [40].
OnybankoBaHHOE MCCNef0BaHWe NMOKa3ano TEHAEH-
LMIO K YBEJIMYEHUIO MPOLEHTa MaLWeHTOB, JOCTUT-
Wwnx 6aaronpuATHbIX HEBPONOTMYECKUX WUCXOAOB
B rpynne, Kotopas WCMosib3oBana MarHusa cyabdat
[41]. OpgHako npoBegeHHbI B 2013 rogy meTaaHa-
/IN3 MoKasas, YTo MarHus cyabdat He yBenmumBaet
BEPOATHOCTb XOPOLUMX HEBPOSIOTMYECKMX WUCXOAOB
(oTHoweHme pucka [RR], 1,02; 95% poBepuTenbHbIN
nHtepsan, 0,97-1,07; P = .49; 12 nccnegoBaHnin, n =
2345) n He CHWXaeT pUCK pa3BUTUA MHPapKTa ro-
noBHOro mo3ra [42]. Ewe ogHO paHAzOMU3MpOBaHHOE
KOHTPO/IMPYEMOe UCCNeoBaHMe Nokasano, 4To y na-
LMEHTOB C bOsiee BbICOKOW KOHLIEHTpaUMen MarHus
B CbIBOPOTKE KPOBM Hab0AaN0Ch CHUXXEHWE YacTo-
Tbl Ba3ocCnasMa, MNOATBEPXAEHHOe aHrvorpabdven,
HO 3TO He BbII0 CTaTUCTUYECKM 3HAUMMbIM [43].

CTaTUHbI

CtaTuHbl 6blan OTKpbITEI B AnoHun B 1971 roay
[44]. Tlo3xe HekoTopble aBTOPblI OOHaPYXMAN,
YTO CTaTMHbI 06NaAatoT He TONbKO XOJIeCTEePUH Mo-
HUXaroWMM 3PPeKTOM, HO U HEKOTOPbIMU Nel-
OTPOMHbIMK 3pdekTamn (peryasumenn BocrnaneHus,
NOBbILLEHNEM CMHTE3a 3HAOTENNA WU OKCMAa as3oTa)
[45]. CTtaTuHbI - 3TO NHrMbuTOopbl TMI-KoA-peaykTa-
3bl, M UTPaOT BaXHYH pPoJib B NpoduaakTnke cnasma
cocynoB. [MpeanoXKeHHbIA MexaHU3M AelCTBUA CTa-
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TMHOB BKJrOYaeT uHAykuno NO-nyTu 1 gunataumio
MO3rOBbIX COCYAOB, UTO MPUBOAWT K Y/YYLLIEHUIO
MO3roBoro kposoToka [46]. B 2005 rogy aABa He-
60/1bLIMX PaHAOMM3NPOBAHHbIX MaaLEeb0-KOHTPOAN-
pyeMbIX NCCNeAoBaHUs C yyacTMeM B obLel Ciox-
Hoct 119 maumeHTOB, MOJyYaBLUMX MpaBacTaTUH
WA CMMBACTaTUH, MOKa3aau YMEHbLUEHNE Cy>XXeHus
MO3rOBbIX apTepuii, YMeHbLUEHNE YMCIa OTCPOYUEH-
HOW LepebpasbHOM MWEMUU K yaydlleHne yHK-
LUMOHaNbHbIX UCXOA0B Y MauneHToB. OTCPOYEHHbIe
LepebpanbHble UWEMUM ObIAN 3HAUUTENBHO CHUXeE-
Hbl Y MaLMeHTOB, NoaAy4YaBLUMX cumBacTatnH. B 2010
rosly paHZOMM3NpOBaHHOE ABOIMHOE cinernoe niaaie-
60-KOHTPOIMPYEMOE  3KCMEPUMEHTaNbHOE  UCCe-
fOBaHMe cMMBacTaTMHa M cucTeMaTUyeckuii 0b3op
He BbIBUAN 3HAUMMOTO MOJOXUTENbHOTO 3ddekTa
ctatmHoB y nauymeHToB ¢ CAK [47]. B 2013 roay ewe
OfHO WCCAeAoBaHWE MoKasano, 4YTO CUMBACTaTMH
MMeeT MNPEeUMYLLECTBO B CHUXEHUN KJIUHWNYECKO-
ro BasocCrnasma 1 CMepTHOCTW, a TakxXe YayudlleHnn
bYHKLMOHAbHBIX UCXOAOB, HO 3TO He OblIo CTaTu-
CTMyeckn 3Haummbim [48]. CuctemaTnyecknin o63op
1 MeTaaHaan3 ANs NaLMeHTOB C CaxapHbIM AMabeTom
He BbISIBU MPEUMYLLECTB MPUMEHEHUS CTAaTUHOB
A5 CHUXKEHMS YacTOTbl Ba30CMa3Ma, UTO CyLLLeCTBEH-
HO OT/IMYaNOCh OT Pe3yabTaTOB MpeAblAyLlero MeTa-
aHanu3za [49].

FfopMoHbI

SputponoatuH (3MO0)

JMO - 310 165-aMUHOKUCAOTHBIN CUANOMINKO-
NpoTenH. ECTb HECKOIbKO MCCef0BaHUA MO Jeye-
HUIO 3PUTPONO3TUHOM aHespu3amaTtudeckmx CAK,
M BONBLUIMHCTBO M3 HWUX HamnpaB/ieHbl Ha JeyeHue
aHemun nocne CAK. PocTt Bce 6osbliero obbema
baKTMUECKMX AaHHbIX, KacarowMxcs WCNosib30Ba-
HUA 3PUTPOMO3ITMHA B JeveHUn LepebpasbHOro
Ba3ocna3smMa, Hakonuacs poctatouyHo. OAHako me-
XaHU3M AeNCTBUS IPUTPOMOITUHA A8 YMEHbLLEHUS
BO3HWKHOBEHMA Ba3ocCMna3ma OCTaeTcs Majoun3sy-
YeHHbIM. HeckonbkO pasnnyHbIX MexXxaHW3MOB, Ta-
KWUX Kak orpaHuv4yeHne BOCMaieHuns, NHrMbrnpoBaHue
anomnTo3a, orpaHWYeHne OKUCANTENbHOTO MOBPEX-
AEHVS W YyCUIeHWEe peryisuny HelporeHesa, Gbian
NOCTYIMPOBaHbI AN O6BACHEHWSA HEMPOMPOTEKTOP-
Horo gencteus apuTpono3aTmHa [50]. bbiio NnokasaHo,
UYTO NMPUMEHEHWE SPUTPOMOITUHA MOXET He TOJIbKO
CHW3WUTb YacTOTy BO3HUKHOBEHWS Ba3ocrna3ma nocie
CAK, HO TakxXe ynyywinTb mcxod 3abonesaHus [51].
MpoBegeHHoe B 2013 roay paHAOMM3MpPOBaHHOE
KOHTPONMpPYyeMOe MCCeAOBaHNE Ha XXMBOTHbIX MO-
Ka3ano, UTO CBOEBPEMEHHOE MPUMEHEHME 3PUTPO-
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nostvHa nocne CAK 6bln0 AOCTaTOYHBbIM AnA Mpe-
JOTBpALLEHNs pasBUTUA MNPOKCUMMaJbHOrO Lepe-
6panbHOro Ba3ocnasma, Ho A03bl HbIIN HejOCTaTOu-
Hbl N5 YAYYLIEHNS MUKPOLMPKYAALMM UK NPAMOTO
HelponpoTtekTopHoro 3¢dekta [52]. fleueHune uepe-
6pasbHOro BazocnasmMa 3puTpono3tnHomM nocne CAK
BCe eLle OCTaeTca Ha YPOBHE 3KCMEePUMEHTA/IbHOMo
nccnefoBaHNA Ha XXMBOTHBIX, M AOCTaTOYHOE KOW-
YeCTBO MPOCMEKTUBHbIX KIMHNUYECKUX NCCAe0BaHUN
OTCYTCTBYET.

ScTporeH

ScTporeH, B yacTHocTth 17B-3cTpagnon (E2), obna-
J,aeT MOLHbBIM COCYAOPacLUMPAIOLLMM, MPOTUBOBOC-
najauTeNbHbIM U HENPOMNPOTEKTOPHBLIM CBOMCTBaMMU.
XOTA ero HblHeLWHee VCMOoJb30BaHME MNO-MPeXHEMY
OorpaHu4yeHo Mogensmu skcnepumeHTtanbHoro CAK
Ha XXMBOTHbIX invivo, E2 MMeeT noTeHUWanbHble Te-
paneBTnyeckne 3ddekTbl A yAyULLIEHNA OTCPOYEH-
HOW LlepebpasibHON MWeMUn NOC/Ie aHeBPU3MaTMYe-
ckmx CAK [53]. MonyueHHbIN 13 xonectepuHa, E2 aB-
NAETCA MOLLUHbBIM COCYAOPACLUMPAIOLLMM CPEACTBOM,
CNOCOBHLIM MPefOTBPaTUTL UMW paspellnTb Baso-
KOHCTPMKLMIO, BO3HMKAOLLYO NMpu LepebpanbHOM
Ba3ocrnasmMe. HekoTopble 3KCMepUMEHTbI Mokasanu,
YTO 3CTpOreH crnocobcTByeT BasoamnaTaumm Tpems
mexaHu3sMmamu: (1) ocnabneHune peryasauum peento-
poBs 3HgoTennHa-1 nocne CAK; (2) ctumyampoBaHue
perynsumm KaHaaoB MOHOB KanbLmsa L-Tuna rnagko-
MbllWeyHbIX kaetok; (3) cHuxkenne CAK-mHayumpo-
BaHHOW CMHTEeTa3bl okcmaa asoTa (iNOS) n Hopmanb-
HOWM 3KCMPeccun 3HA0TENMANBHOM CUHTETa3bl OKCUAA
asota (eNOS) [54]. Mpepnonaraetcs, 4to E2 Moxet
OKa3blBaTb HEWPOMNPOTEKTOPHOE AeNCTBUE  C/le-
ayrownm obpasom: (1) E2 cHuxaeT akcnpeccuto
KPUTUYECKOTO  MPOBOCMANUTENIbHOTO  LUTOKMHA,
dakTopa Hekposa onyxonu (TNFa), cHuxasa akTmB-
HocTb c-JunN-TepMuHanbHoM KuHasbl (JNK) [55]; (2)
E2 yBesmumBaeT 3KCNpeccnto aHTMOKCUAAHTHOTO TH-
opegpokcmHa (Trx) B ufM®-3aBucumom pexkume [56].
TUPeAOKCMH yMeHbLUIaeT MOBPEeXAeHNe OKMCIeHUs
n Hrnbupyet anontos; (3) HenpornobuH (Ngb) - ato
6en0K, KOTOPbIA peryavpyet romeocTta3 HepoHab-
HOro Kucaopoga nyTeM CBA3bIBaHWS C KMCIOPOAOM
¢ 60/1ee BbICOKUM CPOACTBOM, YEM reMornobuH [57].
HepaBHO aBTOpbI 06HaPYXXMAK, UTO B HEMPOHAX HeW-
pOrnobyavH nrpaeT KAOYEBYHO POJIb B TOPMOHab-
HO-VMHAYLMPOBAHHOM aHTMaNOMNTOTMYECKOM 3¢ dek-
Te ToKcnyHocTM H202, KoTopas MOXKeT 3almTuTb
MO3rOBYHO TKaHb OT OKMCANTEIbHO-BOCMANNTENBHOTO
noBpeXxzaeHuns, B TO Bpema Kak E2 yBennumsaeT akc-
npeccuto HeripornobyanHa [58]. bbino 06Hapy>xeHo,
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yto E2 oOKasblBaeT aHTManonToTUYeckoe JelcTBue
yepes yCuieHve peryasumm 3KCnpeccum afeHosu-
HoBbIX peuentopoB A2A (A2aap) v BHEKNETOUHbIX
CUrHanbHo-peryanpyemsix knHas 1 un 2 (ERK1/2) [59].
CoBpeMeHHble AaHHble invivo, NpejcTaBaeHHble Kao
1 COaBT. BOBJIEKAOT CUTHaNbHbIN NyTb Akt B E2-ono-
cpesoBaHHON HenponpoTekumm [60]. E2 ncnosnb3y-
eTCcs B JleUeHUN LiepebpanbHOro Bazocnasma rnocse
CAK, HO ans nonyyeHVs AOMOAHUTENbHbIX AaHHbIX
TpebyeTca npoBeseHVe HONBbLLIOTO KOAMYECTBa KAu-
HUYECKUX NCCNes0BaHWNN.

MHrmuburtopsl pochoamacrepasbl

MwunpuHoH

MuapvHOH npenapat W3 rpynnbl  UHrMOUTO-
poB ¢dochoamactepasbl lll, KoTOpbIA BO3aENCTBY-
eT Ha uuMKanyecknme nytn ajeHosmMHMoHodocdata
(LAM®) KaK C UHOTPOMHbIM, TakK ¥ C COCYA0PaCLLNPSA-
oM genctenem. Mepsble nybankaumm o ero npu-
MEeHeHUW B JleYyeHUn LepebpanbHOro Basocrnasma
patmpyetca 2001 rogom [61]. OTMeUeHO, UTO BHYTpPU-
apTepuanbHOe BBeAeHVE MUIPMHOHa aBaseTcs 6es-
onacHbIM 1 3PPeKTUBHBIM B JedyeHUn Lepebpanb-
Horo Basocrnasma. B nccnegoBaHuKM, NOCBALLEHHOM
n3yyeHnto 3dekToB MUApMHOHa Y 14 naumeHTOB,
6b110 OTMEYEHO 3HauMTeIbHOE YMEeHbLUEeHNe cTene-
HW Ba3ocCnasMa, OLEeHVMBAeMOro no JaHHbIM aHr1o-
rpadmueckoro koHTpoas (P<0,0001) [62]. Cneundn-
YecKUn MexaHW3M AeWCTBMA MUAPUHOHA A0 KOHLA
He BbIACHEH. MHOrne aBTOpPbl CXOAATCA BO MHEHUW,
YTO OH YAy4dllaeT MUKPOLMPKYAALUIO B FOJOBHOM
MO3re, He M3MeHsAs cepfeyHoro Bbibpoca. HekoTo-
pble aBTOpPbl TakXe MpeanosiararoT, YTO MUIPUHOH
[encTByeT uyepe3 MPOTMBOBOCMANNTE/BHBIA MNYyTb
ana obnerveHus uepebpanbHoro Basocnasma [63].
Saurabh 1 coaBT. co0bWMAN O NALMNEHTE C TAXKENbIM
Ba30CMasMOM, KOTOPbIA JIeUUICS HenpepbIBHbIM
BHYTPVBEHHbIM BBEJEHVEM HUMOAWMMHA B COYe-
TaHUN C MUAPUHOHOM, W MPW 3TOM OblN JOCTUTHYT
OT/INYHbIV pe3yabTaT [64]. ABTOpbI Npeasoxmnnmn 6o-
Nlee BbICOKYHO |03y 3TUX MpenapaTos, KOTOPble MOTyT
6bITb MCMOAb30BaHbl 418 3QPEKTMBHOrO KOHTPOAS
TAXENbIX LiepebpanbHblX BazocnasmoB. XoTa 6bino
MoKa3aHo, YTO HenpepbIBHaA MHBEKLNA MUNPUHOHA,
0COBEeHHO B COYeTaHWUM C APYTMMU NeKapCTBEHHbI-
MW npenapaTtamu, 3PeKTMBHa A8 NeyeHns Lepe-
6pasbHOro BasocrnasmMa, NObOUHbIN 3ddekT B BUAE
TMNOTEH3MM JenaeT ero KANMHWYeCKoe NMpuMeHeHune
OYeHb OrpaHuyeHHbIM. OTCYTCTBYIOT TakXe Kpyr-
Hble KAMHWYeCKne UCCNeoBaHus, No NPUMEHEHUIo
MWIPVHOHA B Sle4eHnn LepebpanbHOro Basocnasma

W ero NpMMeHeH e OCTaeTCs Ha YPOBHE KINHUYECKMX
nccaeaoBaHum.

ManaBepuH

Kak n MMAPUHOH, NanaBepuH SBASETCA UHIMOU-
TopoMm dochogmacrtepasbl. B TeyeHne anutenbHoro
BPEMEHW ManaBepyH LUMPOKO WCMOJIb30BaNACA WH-
TpaapTepranbHO AnA Cocyfopaclumpstowern Tepa-
nun. OfHaKo B COBPEMEHHOW KJMHUYECKON npak-
TVKE OH MCMOb3yeTCs HeYacTo, y4nTbiBasA OMaceHms
Mo MOBOAY MOTEHLMANbHON HEWPOTOKCMYHOCTY,
BK/IFOYAs MPEXOAALLYHO WM MOCTOSAHHYHO MOHOKY-
NAPHYHO CNenoTy, MUAPMAs, NPexoisalmi remuna-
pe3, CyAoporv, HeKpo3 Ceporo BeLLecTBa, Ccephed-
HYH AMCOYHKLMIO, OCTAHOBKY AblXaHWs, MOBbILLIEH-
HOe BHyTpWuepenHoe fJaBjieHVe W HeobpaTnmoe
NnoBpexXAeHne MO3roBon TkaHu [65, 66]. OTMeueHbl
oTpuuaTtesbHble MOMEHTbl BHYTPUMBEHHOrO BBeje-
HWS ManaBepuHa Npu fedeHnn LepebpanbHOro Ba-
30CcrnasmMa BBWJAY €ro COCyAopacLUIMpsIOLLEero Aeu-
CTBMA Ha nepudepuyeckyro COCYAUCTYHO CUCTEMY
N KpPaTKOBPEMEHHOCTN genctBus [67]. ITn addekTbl
nanaBepuHa ZAenatoT ero NnprvMeHeHWe B KaMHUYe-
CKOW MpaKThke BeCbMa OrpaHWYeHHbIM. [OCKONbKY
nanaBepuH BbICTPO CHUMAET Crna3M, HEKOTOpPbIe Xu-
pyprv BCe eLle NCMOAb3YHOT ero A5 yMeHbLUEeHUs Ba-
30Cna3mMa BO BpeMs OTKPbITbIX MUKPOXMPYPTMUYeCcKunx
onepaumu Ha cocysax ronoBHOro Mo3sra. TpebyroTcs
paHAOMM3MPOBaHHbIE KOHTPOAMPYEMbIE NCCes0Ba-
HWA ANA OLeHKN 3GbEKTUBHOCTU NPYMeEHeHUs nana-
BEpPWHa B leveHnn LepebpanbHOro Bazocnasma.

Uwnnocraszon

Lnnoctazon aBasetca aHTU-TPOMOBOLMUTAPHBIM
npenapatom. OH nHrMbupyet dochoamacrTepasHyro
aKTUBHOCTb TPOMOOLMTOB W FNaZKOW MyCKynaTypbl
COCYZOB, TEM CaMbIM YCMAMBaAs CBOE aHTUTPOMbOL M-
TapHoe n cocygopaclumpstowee aericteme. Niuc co-
aBT. MPOBE/IY CUCTEMATUUECKMI 0630p N MeTaaHaNn3
neyvenunsa naymenHtos ¢ CAK v nokasanum, uTo ymaocTa-
30J1 JOCTOBEPHO CHWXKa YacTOTy CUMMNTOMATUYECKMX
Bazocna3moB (P<0,001), Taxenbix Ba3ocnasmos (P =
0,007), uepebpanbHbIX MHPAPKTOB, CBA3AHHbIX C Ba-
3ocnasmoM (P = 0,001) n HebaaronpuATHbIX MCXO-
[0B, onpezensemMbix No MOANPULIMPOBAHHOW LiKase
PaHKnHa He MeHee 3 6ann0B NpY NocaeAyroLLEM Ha-
entoaeHum (P=0,011) [68]. OcHOBbIBasACb Ha 3TOM Me-
TaaHanAn3e, LMAOCTa30/, CHUXAeT WHBaAUAN3ALUIO,
CBfI3aHHYHO C LepebpasbHbIM Ba30CMasMoM, Nocae
aHeBpusmMaTmnyeckmnx CAK, He BanAa Ha nokasatenu
cMepTHOCTM. Lmnoctason ymeHbliaeT uepebpanb-
Hbl1 Ba3ocnasM, HO KOHKPETHbIA MexaHu3M Hes-
CeH. JT10T 30 deKT NojAepPXKNBAETCA UCCAe0BaHNEM
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Shimamurac coaBT., B KOTOPOM LMAOCTa30/N MC-
NoAb3yeTca ANf NPesoTBpaLLeHns GeHOTUMMYECKON
TpaHchopMaLmMM  rAagKOMbILLEYHbIX KaeTok [69].
[na onpegeneHna KOHKPETHOrO B/AMAHUA LMAOCTa-
30/1a Ha ncxoapl LiepebpanbHOro Basocnasma rnocsae
CAK Heobxogumbl uccnesoBaHua ¢ bonee aantens-
HbIMW CpOKaMu HabatoaeHwus.

AHTaroHuUcTbl 3HAO0TENNHA-1:

KnasoceHTaH

KnazoceHTaH aBnsetca ogHMM 13 Hambonee nep-
CNEeKTUBHbIX GapMaKOJOrMYeCcKNX CPeACTB, MPUMEHS -
eMbIX AN NPOPUNAKTUKM 1N NeveHns uepebpanbHoro
Ba3zocna3Ma. VlcciefoBaHMA Ha XXMBOTHbIX MoOKa3asu,
UYTO KNa30CEHTaH AB/AETCA KOHKYPEHTHbIM aHTaro-
HWCTOM peLenTopoB 3HAOoTenrHa-1 [70]. Coobuyaet-
CSl, UTO K/1Ia30CeHTaH NpeaoTBpaLLaeT LiepebpasibHbil
Bazocna3M u yaydwaet ncxogbl CAK B 3aBMCMMOCTH
oT fo3bl [71]. B 2013 roay Shen n coast. M3yunnm
[EeNCTBMe K/1a30CeHTaHa Ha 4acToTy OTCPOYEHHOW
uepebpansHoit nwemun nocne CAK. Beino nokasa-
HO 3HauUMTEeNbHOE CHUXEHMWE U Yay4lleHNe NCXOL0B
B MeTa-aHanuTuyeckom uccneaoBaHum [72]. OaHa-
KO BMOCNEACTBMM PaHAOMWU3MPOBAHHOE JBOWHOE
cnenoe niauebo-KOHTPOAMPYEMOE UCCAef0BaHNeE
nokasaso, YTo Ka303eHTaH He MPUBOAUT K 3HaUU-
TE/IbHOMY CHUXEHMIO CMEPTHOCTU/3aboneBaeMoCTy,
CBA3aHHOW C Bazocna3mom [73].

Okcung asora (NO)

OKkcua a3oTa ABAAETCS KAHOUEBOW CUMHANbHOM
MOJIEKYION B pPeryasymm MO3roBOro KpOBOTOKA.
CHumxeHre NO B KpPOBM W CMMHHOMO3TOBOWN XXUA-
KOCTW AB/AETCA OAHMM W3 OCHOBHbIX MEXaHW3MOB,
NexallM B OCHOBe LepebpasbHOro Basocnasma.
FemMornobuH, BbICBOHOXAAOLINACA MOC/ie pa3pbiBa
aHeBpu3Mbl, nogasasfet npoaykumo NO sHaoTenu-
anbHo NO-CMHTeTa3oM U CHWMXKaeT KOHLLeHTpaL o
NO B rnasKoOMbILEYHbIX KJETKax, YTO MPUBOAMT K Cy-
>KEeHUo cocyaoB [74]. bbiio nokasaHo, YTo MpUcyT-
CTBME remMorniobrHa 1 NpoAyKTOB ero pacrnaja Hapy-
LIaeT CUTHaM3aLMIoO MEXAY COCYAMCTbIM IHAOTENN-
eM U HuXKenexalimm rnaikomblieyHbiM cnoem [75].
bbino npogemoHcTpuposaHo, uto NO npeacTaBaseT
CO6ON MOLLHBIA 3HAOTEHHbIA Ba3oAwnaTatop, Ko-
TOPbIA HEMOCPEACTBEHHO BO3AENCTBYET Ha rnajkue
KNeTkn COCyAoB, BbI3blBasg WX paccnabneHue [76].
Kpome Toro, NO Takxxe obnasaet HEMpPONpPOTEKTOp-
Hon ¢yHkumneln [77]. bonee paHHWE nccaesoOBaHMA
MoKasanu, YTO CHUXEeHWe coaepkaHus meTabonu-
T0B NO B CMMHHOMO3rOoBOW XMAKOCTK HabatogaeTcs
B TedyeHne 10 muH nocne CAK, 4To cBA3aHO C Ba3o-
KOHCTpuKUMen [78]. CumTaercs, 4TO 3TO BTOPUY-
HO MO OTHOLUEHWUIO K paspylleHnto ¢yHkumm NOS
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CUHTeTa3bl OKCWMAA a3oTa remMornobuHom. CHuxe-
Hune BuogoctynHoct NO Takxe BbI3BaHO peakuu-
el uepebpanbHoro NO 1 cynepoKCUAHbIX aHWOHOB
C obpa3zoBaHveMm nepokcuHuTpuTa [79]. HecmoTps
Ha cnopbl 06 otcytctBUM aunchyHkumm NO nocne
CAK, AaHHble Ha >XMBOTHbIX MOKa3a/n, YTo MOBbILLEe-
HuWe ypoBHsa UepebpanbHoro NO anbo Henocpes-
CTBEHHO MpPU NCNOAb30BaHUN NHranaumoHHoro NO,
NMBO KOCBEHHO Mpu mcnoab3oBaHun goHopos NO
OKa3blBaeT HEMPONpPOTEKTOPHOE AeNCTBME.

lfenapuH

lenapuH ABASETCA NAENOTPOMHbLIM MpenapaToMm,
KOTOPbI OKa3blBaeT MHOro 3dekToB Ha aHTaro-
HU3MpYOLLMEe MONEKYNSPHblIE MEeXaHW3Mbl BTOPUY-
Horo nospexgeHua Mo3sra nocne CAK, Bkarovas
3HAOTE/NIMH-ONOCPEAOBAHHYHO  Ba30KOHCTPUKLMIO,
aKTUBHOCTb CBODOOJAHbIX pPajvKaioB U NpPoTMBOdU-
6po3Hble 3pdeKTbl. HegaBHee ncciesoBaHe NMoka-
3a/10, YTO BHyTpPMBEHHasa UHPY3MsA renapvHa B HU3-
kux go3sax y nauumeHtoB ¢ CAK MOXeT yMeHbLUUTb
BO3HWMKHOBEHME CUMMTOMATUYECKOro Ba3ocnasma
" MHPaAPKTOB C BbICOKOW He3onacHOCTbO U addek-
TBHOCTbtO [80]. [lBOMHOE cnenoe, paHAOMMU3NPO-
BaHHOe CpaBHeHWe 3HOoKcanapuHa ¢ naauebo noka-
3a/10, 4UTO 3HOKCaNapuUH MOXET CHMXaTb Liepebpasb-
HbIA Ba3ocna3Mm 1 nwemuto nocne CAK [81]. OgHako
AN YMEHbLUEHUS MW NpesoTBpaLLeHns CBA3aHHbIX
C 3TUM OCNOXHEHWA N YNydLLEHNS UCXOL0B NOTpe-
OyrOTCS LOMONHUTENbHbIE UCCNEA0BaHMA MO OLLEHKe
[,03bl 1 6e30MacHOCTM renapvHa nocae aHeBpu3Ma-
Tnueckmx CAK.

®dunbpuHonns

TaxecTb LepebpanbHOro Bazocnasma MoxeT ObITb
cBsi3aHa C 06bEMOM U pacnpeseneHmemM cybapaxHo-
naanbHbIX CrycTKoB. BHyTpmenysoukoBbin dbunbpu-
HOAN3 BblN KAMHMYECKN UCMbITaH Ans 6onee HbicTpo-
ro KAMpeHca cybapaxHonzaanbHbIX CryCTKOB C Hayana
1990-x rr. BeeaeHue Huskmx ao3 rt-PA B nonoctn
LMCTEPH FOJIOBHOrO MO3ra A8 NpoduAakTukun Le-
pebpanbHoro Basocnasma nocne CAK 6110 npogse-
MOHCTpMpoOBaHO 6e3onacHbiM 1 3hdekTnBHLIM [82].
lMpoBefeHHOe paHAOMMU3MPOBAHHOE UCCIefOBaHMe
dasbl Il no BHyTpukenygoukosow rt-PA Tepanuu
y NaLMeHTOB NOCAE XMPYPTNYECKOro NN S3HAOBACKY-
napHoro neyexusa aHespmsmMatnyeckmx CAK nokasa-
J10 3HaUUTE/IbHOE BAUSIHWE HA YMeHbLLeHWe cybapax-
HOMAA@NbHBIX CryCTKOB KPOBW, HECMOTPS Ha cnaboe
B/MAHWE Ha KapTWHYy Ba3ocna3ma, MHPapKT ronos-
HOro MO3ra WM HEBPOOTMYecknin ncxog [83]. Xots
KAMpeHC cybapaxHonaanbHbIX CrycTKOB A8 NPeAoT-
BpaLleHuns uepebpanbHOro Bazocnasma 6o NpUHAT,
onTMMasbHOE BBeJeHne  J03npoBka GprnbprHoamsa
BCe eLle AOKHbI ObITb YCTaHOBJEHbI.
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reMOAVIHaMVI‘-IECKaiI ayrMmeHTauus

Llenbto remogmMHaMnUeCcKon ayrmeHTauum aBasi-
eTCA yyylleHre MO3roBOro KpoBOTOKa A1 ONTUMU-
3aumm LepebpanbHoro nepdysMoHHOro AaBAeHUS.
B TeueHne MHOrMx gecatmuneTmin cumtanock, Yto 3H
Tepanus (runepeonemMus, rMNepTOHNA U reMOAUIIO-
Lus) yBENMUMBAET MO3rOBOW KPOBOTOK Y MaLMeEHTOB
¢ aHeBpuamatnyecknm CAK, a Takke npegoTepalla-
eT N yCTpaHseT uepebpanbHbln BazocnasMm. OgHako
B MEANLMHCKOW nTepaType HeT ybeanTeNbHbIX A0Ka-
3aTeNbCTB, NOATBEPXKAAOWMX 3GDEKT 3TON Tepanmy,
MOCKOJIbKY OONbLUMHCTBO WUCCAEA0BaHUIN He Oblan
paHgoMu3npoBaHbl [84]. B HacTosLee Bpemsa He go-
Ka3aHo, uTo Tepanua 3H 1 ee oTAe/bHble KOMMOHEH-
Tbl YBE/IMUMBAIOT MO3rOBON KPOBOTOK Y MaLMeHTOB
¢ CAK, n HeT eanHOro MHeHUs O TOM, UYTO ee cle-
ayeT npumeHaTb [85]. Tnnepeonemuns cpaBHMBanach
C 3yBOJIEMUEN B HECKOJIbKMX MPOCMEKTUBHbIX PaHA0-
MUW3MPOBaHHbIX UCCAEA0BaHUAX. ITU UCCAeAO0BaHWSA
He noKasain HWMKaKOW PasHULbl MeXJy rMnepBo-
NemMunert 1 HOPMOBOJEMMEN ANS MpesoTBpaLLeHUs
n NnedyeHus Basocnasma. F'mnepBosemMus MoxeT ObiTb
cBfi3aHa Cc 60s1ee BbICOKMM PUCKOM Pa3BUTUA OCI0XK-
HEeHWM, TakMX Kak 3acToMHas cepiedHas HejocTaTou-
HOCTb 1 MOBTOPHOe KpoBoTeueHwue [86]. CyiecTBytoT
HekoTOpble duanonormyeckme n HabaogatenbHble
JaHHble Ha JOAAX W XXUBOTHbIX, CBUAETENbCTBYHO-
LMe O TOM, YTO FMMNEePBONEMMS He MOBbILIAET Lepe-
6panbHoe nepdy3noHHOe faBaeHne No CPaBHEHUIO
C HopmoBoJemMuern. s MOHUTOPUHIA OO6BEMHOrO
cTaTyCca WMCMO/b3YHOTCA Pa3/iMyHble METOAbl: KIMHU-
yeckoe obcnesoBaHne, HanaHC XUAKOCTH, CYyTOYHas
Macca Tena, cooTHoweHne BUN: ypoBeHb kpeatu-
HWHa, LLeHTpa/sbHOe BEHO3HOe JaBJ/IeHue, KaTeTep
Swan-Ganz, oLeHKa COCTOSHUA GONbHOrO, YAbTPa3-
BYKOBO€ WCC/ef0BaHVe, HEMHBA3NBHbIM reMoAnHa-
MUYECKMA W KapAMOMOHUTOPUHT. WHAyuMpOBaH-
Has apTepuwanbHas runepTeHsnsa (knacc |, ypoBeHb
JloKazaTenbHoCTM B) mpuBOAUT K HE3HauMTENbHOMY
YBE/IMYEHUIO MO3rOBOrO KPOBOTOKA W PEKOMEH-
AyeTcsa nauueHTaM C OTCPOYEHHON LepebpanbHOoM
NwemMnen npu ycioBuM, UYTO aHeBpum3Ma Obina 3a-
kpbiTa [87]. Llenbto ABnseTcA NOBbILEHNE CPefHEero
apTepuasbHoOro gasnexvsa Ha 20% van ypepxxkaHue
LLleNeBOro CpesHero apTepuanbHOro JaBieHns Mex-
ay 100-110 mm.pt.cT. [88]. HekoTopble npakTuky-
tolMe Bpaun MpeAnovnTaroT LieseBoe CUCToanYe-
cKoe apTtepuanbHoe ganeHue mexay 180-240 mm
pT. CT. AN CpeAHee apTepuanbHoe aasnerHue 110-
140 MM.pT.CT. YCuamsa no AOCTUXKEHUIO LLeNeBOro
apTepUanbHOroO AaBAeHUs y NaLMEHTOB C 3aCTOMHOM
CepAeyYHOM HeAOCTaTOYHOCTLIO, NLLEMME MUOKaPAa
W 4PYTYIMU COMYTCTBYOLWMMY 3aboneBaHUAMMN ceps-

L,a MOryT 6bITb OrpaHNYeHbl, YTODbI N36eXaTh ApYyrmx
Cepbe3HbIX OC/OXHEHWI, KOTOPble MOTYT Pa3BUTHLCA
B pe3y/ibTaTe CepAeyHoOn gekomneHcauuun. Y naum-
€HTOB C NPM3HaKamu cnasma CoCy0B U He 3aKpPbITOW
aHeBPV3MOW MOBbILLEHWE apTepuasbHOro AaBiaeHNs
JOKHO MPOBOANTLCSA C OCTOPOXHOCTbIO. Hanbonee
npesnoYTUTENbHBIMU Ba3omnpeccopamu Ans UHAYLIM-
pOBaHUA TMNEePTOHUM ABAAIOTCA HOPaApeHanvH, de-
HUA3OPUH 1, BO3MOXHO, godamuH [89, 90] Pesynb-
TaTbl BbILIEMPUBEAEHHbIX PeKOMeHAaLMin n Habato-
JAEHUI OTpaxkaroT nepexof oT 3H-Tepanum K Hop-
MOBOJIEMUYECKON UHAYLMPOBAHHOW TUNEPTEH3UM
ONA NIEYEHNA CMMMTOMATUYECKOro LiepebpanbHOro
Ba3zocna3sma. Kak v B cnyyae 6o LieneHanpasieH-
HOW Tepanuu B peaHVMaLuuW, 4acTo MCMOb3YHOTCS
pas3NnuHble METOAbI, U YXO4 WHAMBUAYaAU3NPYETCS
B 3aBUCMMOCTM OT GM3NONOTNN MaLMeHTa B KOHKpPeT-
HbIi MOMEHT BPEMEHMN.

DHpoBacKynApHoe neyeHne LepebpanbHoro Ba-
3ocnasma

YuntbiBas OTCYTCTBME YETKUX KPUTEPUEB N NOKa-
3aHWUI - 3HAOBACKYNAPHOE NleveHne LepebpasbHOro
Ba30CMa3Ma Ha CeroAHsALHNA JeHb OCTaeTCs Ha YpOB-
HE NHCTUTYLUMOHa/IbHbIX CTaH4APTOB. Ramazan u co-
aBT. NPOBeN OOBEMHbIN PETPOCNEKTUBHBIN aHaNN3,
cpaBHuBas naumeHToB ¢ CAK aByx 60AbLUMX KANHUK
B nepuog ¢ 2005 no 2012 rr. o pe3ynbtatom uC-
CnefoBaHMA XopoLune pesyabTaTbl B IeYEHUN Liepe-
6panbHOro Basocnasma 1 OTCPOYEHHON Lepebpanb-
HOW MLIeMMN MoKasana KJMHUKA, B KOTOPOWN Oblio
NPUMEHEHO pPaHHee 1 YacToe 3HAOBACKyNAPHOE fe-
yeHWe Ba3ocnasma. Mo cTaHAapTaM AaHHOW KAUHU-
KW Moka3zaHua K 3HAOBACKY/JAPHOMY leYeHNto Bbiau
cnegyrowmmm: nauymentam ¢ CAK HesamegantensHo
nposoAnnack Lndpoas cybTpakLMOHHas aHrnmorpa-
duva, ecnm 6bian Ntobble NOAO3PEHNSA Ha MPU3HaKK
HOBOrO OTCPOUYEHHOrO HEBPOOrMYeckoro gedbuum-
Ta, HeB3Mpasa Ha nokasateau TK/J van npw BbiaBae-
HuM no TK/J npu3HakoB Ba3ocnasma y nNauMeHTOB
C OrpaHWYeHHbIM HEeBPOJOrMYeckMM CTaTycoM (na-
uMeHTbl Ha VIBJ1, n3HauyanbHO MOHMXKEHHbIM HaN0M
no LLKT). MokasaTtensmu Basocnasma no TKZ, 6biio
MOBbILLEHNE CKOPOCTM KpoBOTOKa >120cm/cek [91].
B cnyuyae He 3ddeKTMBHOCTU KOHCEpPBaTUBHON Te-
panuu LLenecoobpasHo MepenTn HemocpesCTBEH-
HO K 3HJOBACKYJIAPHOMY JieYeHMO Ba3ocCnasma.
Mpwn 3TOM, BaXXHO CHayana MCKIHUUTL OBLUMPHBIN
MHGaPKT roNoBHOrO Mo3ra ¢ nomoubro KT, notomy
4yTO AWNaTaLMOHHas Tepanusa B 3TOW cuTyaummn bec-
nosie3Ha v onacHa. lns aHrMonaacTukyM BHYTPEHHMX
COHHbIX, HasunsapHon, M1 cermeHTa cpesHel Mo3-
roBon aptepum n Al cermeHTa nepesHein MO3roBol
apTepum 0BbIYHO WCMONb3YHOTCS AOCTYMHbIE B Ha-
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cTosiLlee Bpems 3HA0BAcKysipHble HGannoHbl. Mexa-
HUyeckasa 6annoHHas aHrvonaacTMka npeanoYTU-
TeJ/lbHa B TeUEHME MepBbIX 2 YaCOB NOC/Ie NOABAEHMS
CUMMTOMOB A/11 JOCTUXKEHWUSI HAUNYULLNX pe3y/ibTa-
TOB [92]. BannoHHble KaTeTepbl NoAbMpatoTCca B CO-
OTBETCTBUU C UCXOAHbIM, HOPMabHbIM AMAMETPOM
apTepvanbHOro cerMeHTa npu cnasme cocygos. Mc-
NnoJib30BaHME CAUWKOM 60oablIOro bannoHa Moxet
NpMBECTM K KaTacTpoduueckoMy pa3pbiBy COCYAa,
MO3TOMY BaXHO M3YyuWTb MPEALLECTBYHOLLYIO BU3Y-
anM3auMio apTepuin nauuveHta n AnddepeHLMpo-
BaTb FMMNOM/Ia3MpOoBaHHbIA COCYs OT CMa3MUPOBaH-
Horo cocysa. B cnyuasx, Korga Cy>KeHHbIA CerMeHT
AJIVHHbBIV, UHOTAA MPOLLE BCEro NMoMecTuTb HasnoH
AMCTaNbHO; Mocie HajyBaHuA 6annoHa 6annoH cay-
BAeTCsA, NOATATMBAETCS NMPOKCUMAJbHO U CHOBA Ha-
AyBaeTca A0 Tex Mop, Noka Becb CErMeHT He byaeTt
pacwupeH. OTmeyeHa 3beKTMBHOCTb MexaHu4e-
CKOW 6annoHHON aHrnonaactuku noytn B 100% cay-
YaeB MpuW YacToTe OCNOXHEeHUA 1% [93]. ITn AaHHble
3HauMTeNbHO ydlle, Yem Bonee cTapble cepuu, rae
apdekTnBHOCTL Konebanacb ot 11 2o 93%, a acco-
LUMPOBAHHbIV KNMHNYECKUIA NoKa3aTeNb YayydLlleHns
328/530 (62%) n uyacToTa Cepbe3HbIX OCAOXKHEHWI
5%, Bkatouaa paspbi cocyga B 1,1% [94]. Mogenn
Ba3ocna3Ma Ha cobakax nokasanu, Yto pesysbTaTbl
Aunatauumn yctonumebl 40 3 Hegenb [95]. 310 6bI1O
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OTPaXKeHO B KJIMHWYECKOM OfblTe, B KOTOPOM 6an-
JIOHHasA aHrnonaacTmka bbiia 3ddeKTMBHA B MO3AHNX
CpOKax Ba3ocrna3ma, ¥ nauueHTbl PeAKo HY>XAanncCb
B NMOBTOPHOW GannoHHON aunataumu [96]. OgHako
MexaHuuyeckas Aunataums bbina apdekTmBHa TONb-
KO B TOM CErMeHTe apTepun,rae passyBancs 6annoH,
M B fanbHelilem 6blI0 BO3MOXHO pasBUTUE CUM-
NMTOMATUYECKOro Ba3oCnasma B COCefHeM, OOblu-
HO AWCTaAbHOM, apTepuaibHOM cermeHTe. XoTs 3TO
OyeHb pefKkoe fB/EeHWE, MOBTOPHAaA WMHTEPBEHLMSA
MHOTAa MOXeT NoTpeboBaTbCs 418 BaNNOHHOM Auna-
TaLMM TOrO XK€ CamMoro Cra3mMMpPOBaHHOIO CErMeHTa
[97]; ropa3ao valle TpebyeTcs NOBTOPHOE JleUeHue
COCeAHNX apTepuaibHbIX CErMeHTOB. XOTA 6annoH-
Has aHrvonaactmka OObIYHO MPOBOAWUTCS TOJILKO
AN bonee KpyrnHbIX cOCyAoB (anametp>2,0 MM), eCTb
0OAHO coobuleHne o 175 6e3onacHbIX aHrMonNAacTu-
Kax B AMCTasbHbIX cocyfax 6e3 cMmnTomMaTU4eckmx
OC/IOXHEHWM, CBA3AHHbIXC aHrnonaactmkon [98]. As-
TOPbl PEKOMEHAYHOT MCMOJ/b30BaTh KaJMBOpPOBaHHbIN
6anNoH A8 CHUXKEHWUS pUCKa pa3pbiBa COCyAa.

CyLLecTBYOWMA B HacToslee Bpemsi MPOTOKOA
no npodunakIvke n neyeHnto LepebpanbHOro Ba-
30Ccna3Ma ABAAETCA MO HalleMy MHeHWto Hanbonee
ONTMMasbHbIM PYKOBOACTBOM B pamMKax JoKa3aTeslb-
HOW MeJULINHbI.

Tabanua 1

OBLME PEKOMEHAALMUN NO BEAEHWNIO LLEPEBPAJIbHOIO BA3OCMA3MA U OTCPOYEHHOMN
MWEMWUN TOJTOBHOIO MO3rA HA ®OHE AHEBPU3MATUYECKNX CAK MO AHA / ASA [14]

PYKOBOAALLMX MPUHLMMOB).

1. NMepopanbHbIi HUMOAUMUH CAeayeT Ha3HavaTb BCeM naumeHTam ¢ aHeBpuamMaTtudeckmm CAK (knacc |;
ypoBeHb Joka3aTenbHocTn A) (CnesyeT OTMETWTb, UTO 3TOT NMpenapat, Kak Oblno nokasaHo, yaydliaet
HEBPOJIOTMYECKMEe NCXOAbl, HO He LiepebpasibHblil Bazocnasm. IHHEKTUBHOCTb APYrUX aHTaroHUCTOB
KasbLus, BBOAUMbIX MepopasbHO WM BHYTPUBEHHO, OCTAeTCs HeOonpezAesieHHOM).

2. MNoapep>kaHne HOPMOBONAEMUM PEKOMEHAYETCA AN NPOPUNAKTMKM OTCPOYEHHOW LiepebpanbHown
nwemnn (knacc l; yposeHb gokasaTtenbHoctn B) ([epecMmoTpeHHasa pekoMeHfauunsa M3 npeablayLmx

3. Mpodunaktnyeckas rvnepBoaeMus UM GanNOHHas aHrMonjaacTuka O Pa3BUTUS aHrMorpadude-
CKOro Basocna3smMa He pekomeHayetca (knacc lll; ypoBeHb gokasaTtenbHocTv B) (HoBas pekomeHzaums).

4. TpaHCKpaHWanbHas gonnaeporpadus uenecoobpasHa ANs MOHUTOPUHIA Pa3BUTUSA apTepuanbHOro
Ba3ocnasma (knacc lla; yposeHb fokasatensHocTn B) (HoBasa pekomeHgaumsa).

5. MNepdysnoHHaa Buayanmzaumsa ¢ nomoubto KT mam MarHWTHO-pe3oHaHCHOM Tomorpabum MoxeT
6bITb MONE3Ha A/ BblsiBAEHWS 061acTell MOTeHLNaNbHOM ULLEMKUM TOJIOBHOMO Mo3ra (knacc lla; ypoBeHb
JAokasatensHoctn B) (Hosas pekomeHgaLus).

6. lHaykumns apTepuanbHOWM rMNepTeH3nM PEKOMEHAYETCS NaLneHTaM C OTCPOYEHHON LiepebpasnbHOM
ULWEMMEN, eCN TOIbKO apTepuasbHOe JaB/ieHre He Bbl1o MCXOAHO MOBLILWEHO (Kaacc |; ypoBeHb
fAokasatenbHocTn B) (MepecmoTpeHHasa pekoMeHAauma U3 NpesbiayLmnx pyKoBOACTB).

7. UepebpanbHas aHrvonnactuka u/wam cenekTmBHas BHyTpMapTepuaabHas BazoamnataTtopHas Tepanus
uenecoobpasHbl y NauMeHTOB C CUMMNTOMATUYECKUM LiepebpasibHbIM Ba30CNa3MOM, OCOBEHHO Yy TeX, KTO
ObICTPO He pearvpyeT Ha rMnepTeH3rBHYO Tepanuto (knacc lla; ypoBeHb fokasaTtesibHOCTH B)
(MepecmoTpeHHas pekomMeHAaLMa U3 NpeAblAyLLMX PYKOBOACTB).
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3AKJ/IIOMEHUE

LlepebpanbHbli Ba3ocnasMm ABAAETCA MOTEHLM-
a/lbHO TPO3HbIM OCJIOXHEHWEM, KOTOPOe BO3HMKaeT
MoYTK y MOJOBUHbI MALMEHTOB, BbDKMBLUMX B Teye-
HVe nepBbix 24 YacoB MoOCae aHeBPM3MaTUYUECKUX
CAK. Mocnepytouas oTcpodeHHas LepebpanbHas
nwemna yBeaMuMBaEeT CTereHb WHBaAMAM3aLmm
WAN MPUBOAMWT K CMepPTH NnaLumeHTa. B aToin cBA3mn no-
NcKk MeToga NpodunakTnkn n/mamn 3ddeKkTMBHOrO fe-
YyeHus LepebpanbHOro Basocnasma ABAAIOTCA aKTy-
anbHelLen 3agadei. B HacTosLLee Bpems cyLlecTBy-
eT MHOXeCTBO NnpenapaToB JieueHns LepebpasbHOro
Ba3ocrnasma, B TOM 4umcne 610KaTopbl KajibLMeBbIX
KaHanoB, WMHrMGUTOPLI GochoamaCcTepasbl, aHTaro-

HWUCTbI 3HAOTENNHA-T1, TOPMOHbI, NpenapaTbl OKcMAa
asota u ap. MeTtozbl BBeAeHMs NpenapaToB TakXe
pasNnyUHbl N NpeacTaBAeHbl: NepopasbHbIM, BHYTPU-
apTepuanbHbIM, BHYTPUBEHHbLIM W MHTPaTeKalbHbIM
MeToJaMMu.

JlutepaTypHble AaHHble MO Pa3MYHbIM METOAaM
NeveHus uepebpanbHOro Basocnasma OBLMPHBI,
HO BCe e MoABep>KeHbl OTHOCUTENbHON reTeporeH-
HOCTW Yy 3TOM rpynnbl 6ONbHBbIX.

YunTbiBasi BbILIEN3/IOXKEHHbIE JaHHble, B Npea-
CTaBNeHHOM Tabauue 2 oTpaxkeHbl NpenapaTtbl U Me-
TOZbl IeYeHus, NokKasaBLume 3PPeKTUBHOCTb MO AaH-
HbIM PaHAOMM3NPOBAHHbIX KJIMHUUYECKUX UCCNeno-
BaHWI, MeTaaHa/IM30B U cUCTeMaTUYeckmx 0630poB.

Tabnnua 2

OLLEHKA 2O®EKTUBHOCTU NMPEMAPATOB 1 METOA OB JIEYEHUA MO AAHHbLIM PKWN, METAA-
HANN30B N CUCTEMATUYECKUX OB3OPOB

Mpenapat/meToabl
Metop nccnepoBaHus OcCHOBHbIle pe3y/bTaTbl
neuyeHus
CHWXeHVe CMMNTOMaTUYeCKOoro
HumopunuH Metaananus Ba3ocnasMa v OTCPOYEHHOM
LepebpanbHOW nwemMnm
VHTpaapTtepuanbHoe
HukapannuH MeTaaHanu3 BBEZlEHNE CHUXKaeT LepebpabHblin
Ba3ocnasm
CHUXXeHMe CUMNTOMaTUYeCckoro Ba3ocna3ma
dacyann CuctemaTmyeckmnin N OTCPOYEHHOM LepebpanbHO
Y 0630p ¥ MeTa-aHanun3 NWeMUM 1 yaydlleHmne
KAMHMYECKOTrO Ucxosa
CHMXeHMe CMMNTOMAaTUYECKOro
KnazoceHTaH MetaaHanns Ba30CMnasmMa, OTCPOYEHHON LiepebpanbHoO
ULEMUM U YYULLEHME UCXOALO0B
. CHMXeHMe YacToTbl CUMNTOMATUYECKMX
CuctemaTtunyeckmii 063op,
Lunnocrazon Ba30CMa3MoB, Heb1aronpuUATHbIX UCXOA0B
MeTa-aHaan3
1 MHBaNVAMN3aLUK
[BoWiHoe cnenoe, CHuXeHue LepebpanbHoro
JHOKcanapvH paHAOMM3MpPOBaHHOE Ba3ocnasMa v uwemMmm
nccnesoBaHune B CpaBHeHWM ¢ nnauebo
[MpocnekTnBHOE
He oTmMeueHo npenmyLLecTs
'MnepBonemus paHAOMM3MPOBaHHOE o
nepes HoOpMoBOEMMEN
nccnesoBaHuse

CornacHo AaHHbIM TakOW aBTOPUTETHOW OpraHu-
3aumm kak AHA/ASA npun nedeHnmn uepebpanbHO-
ro Basocna3ma nocse CAK Ha cerogHsAlWHUA AeHb
13 NpenapaToB PeKOMEHAYeTCA TOIbKO HUMOAMMMUH.
3a npoweglmve 8 ner ¢ MOMeHTa onybAnKOBaHMA
peKkoMeHAaTesIbHOro MnpoTokosa He 6bIo  BKAO-
YeHO ApYyrux npenapaToB, HECMOTPA Ha TO, YTO He-

KOTOpble nokasanu cBoko 3GdeKTUBHOCTbL (Tab. 2).
Hanpumep, kanHW4Yeckoe NpUMeEHeHWe npenapaTos
bacyann, HUKapAUMNWH, LMNOCTa30N W KJa30CeHTaH
NMO3BO/INIO YMEHbLINTb CTeNeHb LiepebpanbHOro Ba-
30crnasmMa TeM CaMbIM YAYYLIUTb UCXOAbl NeYeHUs.
3H Tepanus, uepebpanbHas aHrvonnacTMka u ce-
NEeKTUBHas BHYyTpuWapTepuaibHas Ba3oAuaaTUpyto-
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was Tepanus Obln pekoMeHA0BaHbl Ha OCHOBaHWK
AaHHbIX || knacca aokasaTenbHOCTW. B HacTtosAwee
BpPEMS M3yyatoTCcs MHOrve apyrue dapmakonornye-
CKWE U UHTEPBEHLMOHHbIE cTpaTermn. HeT Hukakux
COMHEHWI B TOM, UYTO CHUXEHME OTCPOUEHHOW Lie-
pebpasbHOM nweMumn byaeT UMeTb 6o/bLIOE 3Haue-
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HVYe A CHUXXEHWs VHBAIUAMU3aLMN U CMEPTHOCTU
NauveHToB ¢ cybapaxHOUAAAbHbIMY KPOBOU3ANAHM-
aMu. [na pa3paboTky HOBbIX, 3PPEKTUBHLIX METo-
0B NPOPUNAKTUKM U NleueHns LepebpanbHoro Ba-
3ocna3Ma Tpebyetcs nposeaeHve bonee macluTab-
HbIX HayYHbIX 1 NMPaKTUYECKNX NCCIeL0BaHUN.
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E.T. CepukkaHos, [. HypmyraH, PE. MuHyapos, A.b. Kanues, E.T. Maxambemos

«¥nmmeik Helipoxupypaus opmansifel» AK, Hyp-CyamaH k., Kazakcmax

AHEBPU3MA/bIK CYBPAPAXHOUAANADI KAH K¥AbINY/IAP ®OHbIHAA
AAMUTDbIH UEPEBPA1IAbI BA3OCIMA3MAbl EMAEY MOCENECIHIH
3AMAHAYW XXAFOAWbDI

Liepebpangpl Bazocnasm aHeBpu3MasblK cybapaxHomaansbl kaH kyibiaynapabiH (CAK) eH ayblp ackbiHys1a-
PbIHbIH, Bipi 60abIN Tabbliajbl, COHbIMEH KaTap MyreZekTik neH eniMHiH ce6ebi 6onaTbiH Kelleyingen KepiHeTiH
uepebpanabl nwemusFa anbin kenegi. Llepebpansbl Bazocnasm npodunaktnkacsl MEH eMi Maceneneci Kasipri
TaHZAa ©3eKTi XaHe nikipTanac Tyfbidyga. Kasipri TaHga yCbIHbIBIN OTbIPFaH CaH TypJi npenapaTttap MeH em-
Jey d4iCTepiHiH, iWiHAe Bazocna3MAbl CEHIMAI TYPAE andblH anaTtbliH XaHe TOKTaTblH, XaHe ae CAK-TaH KeWiHri
KAVHUKaNbIK >Xafjanabl anAekansa >akcapTaTbiH Xofapbl 3ddekTnBTi agictep >xok. by makanaga CAK-TaH
KemriHri Lepebpansbl Ba30CnasM xanibl 94ebu wonynap, Natopusnonormsacel, SpTypai eMaey aictepi kapa-
CTbIpbINAAPbI.

Herisri cespep: aHeBpuamanbik cybapaxHouaanabl KaH Kynblay, Lepebpangbl Bazocrnasm, Kelleyingen
KepiHeTiH Lepebpanapl vwemus, 6ac M1 aHeBpr3Machl, 6annoHAbl aHrvonaacTuka, 3H Tepanus.
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YS. Serikkanov, D. Nurtugan, R.E. Minuarov, A.B. Kaliyev, Y.T. Makhambetov

JSC “National Centre for Neurosurgery”, Nur-Sultan, Republic of Kazakhstan

CURRENT STATE OF THE PROBLEM OF TREATMENT OF CEREBRAL
VASOSPASM AFTER ANEURYSMAL SUBARACHNOID HEMORRHAGES

Cerebral vasospasm is one of the severe complications of aneurysmal subarachnoid hemorrhages, leading
to delayed cerebral ischemia with disability and death. The issue of prevention and treatment of cerebral
vasospasm remains relevant and debatable. Among the various drugs and methods of treatment of vasospasm
proposed to date, there are still no highly effective methods that would reliably prevent and stop vasospasm,
as well as significantly improve clinical outcomes after SAH. This article is based on a literature review of various
drugs and methods of prevention and treatment of cerebral vasospasm.

Keywords: aneurysmal subarachnoid hemorrhage, cerebral vasospasm, delayed cerebral ischemia, brain
aneurysm, balloon angioplasty, 3H therapy.
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BAUAHWUE NNNNA0B KPOBU U TMNOAUNUAEMNYECKOW TEPANNU
HA BTOPUYHYIO MPODPUNAKTUKY UHCY/TBTOB

B HacmosAuwjee spema HazHa4vyeHuro aunoaunudemuyeckoli mepanuu 048 8MOpUYHOU NPOPUAAKMUKU ULiemu-
veckux yepebposackynapHelx cobeimuli yoenaemca Hedocmamo4yHo 8HUMAHUA. B omaudue om uwemuyeckoli
6os1e3HU cepdya (Oanee - IBC), npu komopol onpedesieHbl Lesiegble yposHU IUNoNnpomeudos, U KomopeiM yoe-
ngemcsa 6osbuwioe 8HUMAHUe, KaK 8paqyamu, mak u nayueHmamu, 8 meyeHue pa0a jiem ypoeeHs X0a1ecmepuHa
He 6bl1 yes1bro 8MOopUYHOU NPOPUAAKMUKU UHCYIbma. Mexdy mem, yepebposackyiapHas namoio2us aesem-
ca 00Hol u3 Haubosiee pacnpocMpaHeHHbIX U COYUAILHO 3HAYUMbIX npobem 80 8ceM Mupe u 8 Kasaxcmare,
8 yacmHocmu. B CLLA, cmpaHax Espocoto3a, finoHuu, a 8 nociedHee sapems Kumae u tOxHol Kopee nposodum-
ca pad uccnedosaHull, nocssaweHHsbIx 3moli npobseme. B daHHol cmamee nposedeH 0630p pe3ys1emamos uc-
c/1edo8aHull, NOCBAUWEHHbIX U3yHYeHUI 8AUAHUA IUNUO08 Kpoau U 2unounudemMuyeckoli mepanuu Ha 4acmomy
passumus u 8udel UHCY/1bMOB.

Knroyesbie cnoea: ocmpoe HapyuwieHue M03208020 Kpog8oobpawjeHus, UHCy1em, aunonpomeudsl, CMamuHel.

OcTtpoe HapylueHne MO3roBoro Kposoobpallie-
Hua (OHMK) B HacTosilee Bpems OCTaeTcs OfHOM
M3 BaXHbIX MeAMKO-COLMabHbIX MPobaem, UTo 06-
YC/IOB/IEHO €r0 BbICOKOW JloNeli B CTPyKType 3abo-
NeBaeMOCTU M CMEPTHOCTU HacCeNeHus, 3HaunTeb-
HbIMW MOKa3aTe/sIAMN BPEMEHHbIX TPYAOBbIX MOTEPb
1 NePBUYHOWN MHBANUAHOCTU. [10 3KCNEPTHBLIM OLLEH-
KaMm BcemMWpHON opraHuM3aumy 34paBOOXPaHEHUs
(BO3), HCYNbT 3aHMMaeT BTOpPOE MeCTO B MUpe cpe-
AW NpuynH cmepTHocTU. ExxerogHo B mmpe OHMK
nepeHocut 6onee 6 MAH Yenosek. B HacTosALee Bpe-
MA MMeeTCs TeHAEHLUMSA NoBblweHms YactoTbl OHMK
y Ay, paboTocnocobHoro Bo3pacta — go 65 nert [1].
Mpn 3TOM MNPOrHO3bl OTHOCUTENBHO Je/bHeNLen
CTAaTUCTMKM JaHHOrO 3abosieBaHNsA HeyTelNTeNbHbI.
B cTpaHax EBpocoto3a oxumaaeTcs yBeamyeHme ymcna
NHCyAbTOB A0 1,5 MaH. k 2025 r. [2]. B pa3BurBatoLmx-
€A CTpaHax AaHHas naTos0rMs HocuT bosee pacnpo-
CTpaHeHHbIV xapakTep [3].

Mo pe3ynbTataM uccnegoBaHWin B KasaxcTaHe,
6one3Hn cuctembl kpooobpatieHns (BCK) cpeam
rnokasaTtesiell CMepPTHOCTU HacesieHNsi MO OCHOBHbIM
Knaccam nNpuumH cMmepTHoct Ha 100 000 yenoBek
HaceneHnsa PK, K coXaneHuto, 3aHMMatoT Hen3MeH-
HO Anaupytollee nepsoe Mecto ot 481,6 B 1998 r.

A.3. Cadeikosa, email: dinara1812@mail.ru

Ao 174,83 B 2017 r., ¢ Hanbonbwimm nnkom B 2003 T.
(80 539), HO C NONOXNTENILHOW ANHAMUKON B YMEHb-
LWeHWUM pocTa CMepTHOCTM noutu B 3 pasa ¢ 2007
no 2017 rr. [4].

B rpynne BCK Hanbosiee 3HauMMbIMK pacnpocTpa-
HEHHbIMW ABAAIOTCA 6ONE3HWN, XapaKTepusyroLmecs
MOBBILIEHHbIM KPOBSIHbIM JaBJAeHNEM, XPOHMNYECKMeE
dopmbl NBC, ocTpbin nHbapKkT Muokapaa (sanee -
OVIM) 1 uepebpoBackynspHble 3abonesaHus (fanee
- UB3). 3a nepwuog 20 net ¢ 1998 r. no 2017 r. oT™me-
YaeTcAa POCT BCEX Bblllenepeync/ieHHblx 3abonesa-
HWUI NouTK B ABa pa3sa: NbC ot 245,4 no 497,8; OM
ot 57,4 no 95,6; LIB3 o1 162,4 ao 319,2. Yto kacaetcsa
6onesHew, xapakTepU3YHLLMXCA MOBbILLIEHHBIM KPO-
BSHbIM j@aBNIEHMEM, TO PACNPOCTPAHEHHOCTb JaHHOM
natonoruu yeeanumnacb daktmyeckn B 4,5 pasa -
¢ 287,7 po 1236,4 cooTBeTCTBEHHO [5].

Mo AaHHbIM NMTEpaTypHbIX WUCTOUYHWKOB, Cpeau
BCEX BMAOB MLIeMUyecknii nHcyabt (MN) BcTpeua-
eTca Hambonee uyacto. CornacHoO JaHHbIM MeXay-
HapPOAHbIX  3MNUAEMUONOTUYECKUX  UCCAEAOBaHWNA,
yactota WU cocraBnser 70-85%, KPOBOM3AUAHWI
B Mo3r — 20-25%, cybapaxHonaanbHbIX KPOBOU3N-
AHMM — 3-5% Bcex cnyyaeB OHMK [6].
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B Pecnybnuke KasaxctaH 3aboneBaemMoCTb WH-
Cy/IbTOM YBENNUMBAETCA C €XErogHbIM MPUPOCTOM
rocnutaamsaumm ot 1% pgo 3%, Tak, Hanpumep,
Nno fAaHHbIM PecnybamMKaHCKOro LeHTpa 3/1eKTPOH-
Horo 3apaBooxpaHeHus M3 PK, 3aboneBaemocTb
¢ rocnuTanmsaument no nosogy OHMK B 2015 r. co-
ctaBuna 220,2, a B 2018 r. - 229,7 Ha 100 TbicaY Ha-
cenenus. Mo reHAepHOMY pacnpegeneHunto U3 BCex
3aboneBwmnx 53% coCTaBAAOT My>XUMHbl U 47% co-
OTBETCTBEHHO >XEHLUMHbI, C HaubO/bLINM BbICOKNM
nokasaTeseM B BO3pacTHbIx rpynnax ot 41 go 60 net
(37%) [7].

MHorue ¢akTopbl pucka N (cepaeuHo-cocyam-
CTble 3aboneBaHus aHTUGOCHONMMUAHBIN CUHAPOM

W Ap.) U3yyeHbl 1 obwemnssecTHbl [8, 9]. OaHaKo OTHO-
CUTENbHO BANAHMA ANCAUMUAEMUN U NPUEMa CTaTun-
HOB Ha YacTOTy W BM/bl NHCYIbTOB, MHOFOYMC/EHHbIE
nccnefoBaHUA AEMOHCTPUPYHOT HEOAHO3HaYHOCTb,
a Nopon NPsMO NPOTUBOMONOXHbIE PE3Y/bTaThl.

C 1980 no 2002 roabl 6blNO MPOBEAEHO AEBATb
KOTOPTHbIX 1M 58 paHAOMM3MpPOBaHHbLIX UCCAeAoBa-
HWIA, Lenbt KOTOPbIX OblIO OMpesennTb BAUSHWUE
CHUXXEHMA KOHLIeHTpaLUmn xonectepmHa amnonpore-
NAOB HU3KoW naoTHOocTK (XC JITHI) Ha yacToTy U Te-
yeHWe TPOMBO3IMOBOAMUECKOrO, FeMOppParMyeckoro
daTtanbHoOro n HedaTanbHOro MHcyabTa (puc. 1).
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Cy/NIbTOB NPW CHUXXeHUN KoHueHTpaumy JIMHM Ha 1,0 mmonb/a [10]

AHanM3 JaHHbIX KOFOPTHbIX WCCIeLOBaHUIA Mo-
Kazan, 4ToO CHWXeHue koHueHTpauum XC JIMHM
Ha 1 MMOJb/A B LENOM COMPOBOXAANOCh CHUXKE-
Huem TpomMbo3mbonnyeckoro mHcynbta Ha 15% (ot
6 80 21%) (P <0,001) n yBennyeHvem remopparnye-
ckoro mHceyabTa Ha 19% (ot 10 go 29%) (P <0,001).
VIameHeHMA pucka MO3roBoro MHCybTa (CHUXeHue
OTHOLLUEHMSA LIAHCOB) MPU CTaHAAPTM30BAaHHOM CHU-
>xeHun XC JIMHM Ha 1,0 mmonb/n 6ban paccumnTaHbl
Nno AaHHbIM 9 KOropTHbIX W 58 paHAOMU3MpPOBaH-
HbIX McCnesoBaHUA BMecCTe. PUck MHCyAbTa Mo AaH-
HbIM BCEX 3TUX WCCAefOoBaHUM (N BCeX 3MM30/0B
3 319) cHuxxanca B cpeaHeM Ha 20% (p<0,001). Y any,
6e3 cocyanCTbix 3aboneBaHUA CHUXKeHWe Oblno Ta-
KM, KaK 3TO OXMAaN0Ch, NCXOAN M3 JaHHbIX KOropT-
HbIX nccnegoBaHuin (-6,0%), HO y nNauMeHTOB € Ma-

HNPECTUPOBAHHBIMWU COCYANCTbIMW 3ab0oIeBaHNAMM
N3MEHEHUs oOKasanucb bonbwe (-22%; p<0,001).
DTO CBA3aAHO C TeM, YTO TPOMOO3IMBONNYECKNA MO3-
rOBOW WHCYNbT 60/see 4YacTo MPOUCXOAUT Y Ntoael
C MaHNdEeCTUPOBAHHBIM COCYANCTbIM 3aboneBaHNEM.
CHuxeHne koHueHTpauum XC JIHI cHuxaeT puck
TPOMO0O3MBONMYECKOTO, HO HE FreMopparmyeckoro
nHcynbTa [10].

Pe3ynbTaTbl 60onee MO34HMX UCCAEAOBaHUN Tak-
Xe AeMOHCTPUPOBAAN HEOAHO3HAYHbIe Pe3y/bTaThbl.
Tak, No faHHbIM 0630pa, KOTOPbIA Obla BbINOJHEH
B 2010 r. Ob6beanHeHVeM uccieaoBaTenen rmno-
XONeCTEPUHEMMYECKON Tepanuu, Npuem CTaTVHOB
NMPUBOANA K CHUXEHMIO PUCKA Pa3BUTUA TAXKEbIX
OC/IOXXHEHWUIN COCYANCTbIX 3aboneBaHnii Ha 22% (npu
95% AW ot 0,76 po 0,80) [11]. B TO ke Bpema pe-
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3yNbTaThl Apyroro kpymnHoro nccnegosaHna SPARCL,
MO3BONAM MPEANONOXNTb YBEANYEHNe pucka pas-
BWTWSA reMopparn4eckoro nHcyabta. B gaHHom kpyn-
HOM PaHAOMW3MPOBAHHOM WCCAEAOBaHUN CPaBHU-
Ba/I0Cb BANAHWE aTopBacTaTtnHa B go3e 80 Mr B CyTkK
n nnauebo Ha pa3BuTME NOBTOPHOro (daTtanbHOro
nnn HedatasbHOro) mHcynbta y 4371 nauymeHTOB,
y>Xe nepeHecLUMX TPaH3UTOPHYHO ULLEMUYECKYHO aTa-
Ky AN UHCYAbT B TeyeHne 1-6 mecALeB 4O MOMeHTa
BKJIFOUEHUs B uccneoBaHue. Yepes 5 net Habaroze-
HWA W MPOBOAWMON Tepanuu MHCYAbT NMPOU3oLUeNn
y 265 nauveHToB B rpynne atopsactatnHa (11,2%)
n y 311 naymentoB B rpynne nnauvebo (13,1%)
C [OCTOBEPHbIMU PasAUYMAMU  MeXAy rpynnamm
(p=0,003). B cpaBHeHWH ¢ rpynnoi niawLebo Ha GpoHe
NleyeHns aTopBacTaTMHOM CHUXXaICH PUCK Pa3BUTKA
No60oro mHcynbTa Ha 16%, datanbHoro — Ha 43%,
HedaTanbHoro — Ha 13%, nwemmnyeckoro — Ha 22%,
B TO BpPeMA KakK pUCK reMopparmyeckoro WHCy/bTa
Heckoabko Bo3pactan [12, 13].

B 2011 r. Hackam D.G. n coaBTopamu nposeseH
aHanu3 BCeX paHAOMM3UPOBAHHbIX KOTOPTHBIX 1 06-
CepBaLMOHHBIX UCCef0BaHNI (HE3aBUCUMO OT TOTO,
Ha KakoM A3bike OblAv onybAnMKoBaHbl OTYeTbl 06 X
pe3y/nbTaTtax; a Takxke oT Tvna nybavkaumm n ymcna
YYaCTHVMKOB NCCNeA0BaHN), B KOTOPbIX ObiAv npes-
CTaBNeHbl JaHHble O YacToTe Pa3sBUTUA BHYTPUMO3-
roBbIx KpoBoudnnaHuii (BMK) n ocobeHHoCTAX npu-
MeHeHus cTatvHoB [14]. Llenbto aHanmsa sBasnocb
OLIeHWTb CBA3b MeXJy NPUeMOM CTaTUHOB 1 PUCKOM
pa3suTna BMK. B uenom aBtopamu 66110 HangeHo
3340 ccbinok Ha cTaTbu. V13 H1x oTobpaHbl 237 cTaTel
ANf JanbHEWLero usydeHus. lNocne npuMeHeHus
KpWTepreB BKAOUEHWA 411 aHann3a bbian oTobpaHsl
42 wnccnepoBaHua: 23 KOroptHeix U 19 obcepsaum-
OHHbIX. B LesnomM B aHanu3 661N BKAOUEHBI AaHHbIe
0 248 391 60nbHOM, U3 HUX Y 14 784 60NbHbBIX pas-
Buancb BMK [14]. B xofe BbIMOAHEHUA paclunpeH-
HOro MeTa perpeccMoHHOro aHaausa ecex 42 nccne-
AOBaHWUIA He BbIABAANOCH CBA3W MEXAY BblPaXkeHHO-
CTbto 3dpdekTa nprema CTaTMHOB N reorpaduyecKkmm
pacrnofoXeHnemM MecTa MPOXWUBAHUA YYaCTHUKOB
(p=0,23), NnepBUYHBIM WM BTOPUUYHBIM XapaKTepoMm
npodunaktmkm (p=0,36), Hanmunem B aHaMHe3e Co-
CcyamcToro mosrosoro 3abonesanusa (p=0,09), meTo-
A,0N0TMYeCcKMM KauyecTBOM WUCCeJ0BaHNA 1 nepuo-
Aom ero BbinoaHeHus (p=0,80). PesyabtaTbl aHann-
3a BCeX MPOCMeKTUBHbIX UCCNEA0BaHWUIA (KOrOPTHbIX
W PaHAOMU3MPOBAHHBIX) CBUAETENbCTBOBAAN 06 OT-
CyTCTBMMW BANAHUA Ha 3PPeKTbl MPUMEHEeHUs cTaTu-
HOB MPOAOMKUTENbHOCTU wuccnegoBaHuna (p=0,17)
WA YacTOTbl Pa3BUTUA HEBNAronPUATHBIX KANHMYe-
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CKMX MCXOAO0B B rpynne koHTpons (p=0,96). HakoHew,
B XOZe BbINOJIHEHWS aHaM3a onybMKOBaHHbIX U He-
onyb6AMKOBaHHbIX JaHHbIX HE BbINO BbISBAEHO CBA3M
mMexay puckom passutua BMK u cteneHbro goctur-
HyToro cHmxeHna yposHsa XC JTITHIM (p=0,90) nan nc-
nosib30BaHuA onpegeneHHoro ctatmHa (p=0,53). Ta-
KUM o6pa3oM, MosyYeHHble pe3y/bTaTbl He MOA-
TBEPAWIM Ha TOT MOMEHT, UTO BoJsiee BbipaKeHHOe
CHWXKEHME KOHLEHTPaLMK XoJecTeprHa B KPOBWU
CBAi3aHO C H6osiee BbICOKMM pUCKoM pa3sutna BMK.
HanpoTtnB, 0606LLeHHble pe3y/bTaTbl UCCAEAOBaHWS
CBMAETENIbCTBOBAAN O CHUXXEHUM PpUCKa Pa3BUTUA
Kak MHCyNbTOB B uenom, Tak n M 3a cuet npuema
ctatuHoB [14].

YuunTblBas pe3yabTaThbl Bbllle NepeUYncaeHHbIX Nc-
cnepnoBaHui, B EBponenckunx pekomeHgaumsx (2011)
6bI10 yKa3aHO, YTO Tepanua cTaTMHaMn abCcoNrOTHO
nokasaHa MauumeHTaM, MepeHeclnM HekapanmodaMm-
6onmuecknin I nan TpaH3nTOpHYH MLEeMUYecKyro
ataky (TWA) (knacc n yposeHb gokasaTenbHocTn | A)
[15]. B EBponeiickmx PekomeHpaumsax no cepzeu-
Ho-cocyancTon npodpunakTuke (2012) Takxe ykasbli-
Ba/IOCb, UYTO «Moc/ae LepebpoBacKyNapPHOro OCNOXK-
HeHWs, CTaTWMHbI CesyeT Ha3Ha4nTb BOJIbHLIM C He-
kapgnoambonnyeckum N nan TUA ana npodunak-
TUKN MOBTOPHbIX CEPAEUYHO-COCYAMUCTLIX COOBITUN.
CTaTuHbI He pPEeKOMEHZOBaHbl H6OJ/IbHbIM, MepeHec-
WM remMopparnyecknii MHCY/bT, 3a UCKIOUYEHNEM
JoKasaTenbcTBa y 60/bHbIX aTePOCKAEPOTNYECKOrO
3ab60/1eBaHNs UAN Ha/IMUMns BbICOKOTO CEPAEUYHO-CO-
CYyANCTOro pucka». TO eCTb KOHCEHCYC B OTHOLLEHUM
AaHHOro Bonpoca Bpoge 6bl 6611 gocTurHyT. OAHaKO
WHTEepec K fJaHHOM npobieme He ocnabeBaeT A0 CMX
nop. Tak, B 2018 rogy B >XypHane AmMepuKaHCKOro
KapAMONOrmyeckoro Kosnesaxa Obian onybavkosa-
Hbl pe3y/ibTaTbl COBMECTHOW paboTbl MccaegoBaTe-
neri u3 Kutas n Beankobputanum [16]. 3to nccneno-
BaHWe OblIO HanpaB/ieHO Ha M3yyeHne accoumaLimi
MeTaboNnUecknx MapkepoB B MjasmMe KpPoBM C pu-
CKOM BO3HUWKHOBeHMA MHPapkTa Muokapg (VMIM),
n BMK. NccnepoBaHo 512 891 kutaickoro B3pocaoro
HaceneHusa B Bo3pacTte oT 30 go 79 net 3a nepuog
¢ 2004 no 2008 rog mn3 10 (5 ropoackmx, 5 cenbckmx)
reorpadunyeckn onpeseneHHbIx panoHos. Jns kax-
JOro yyactHuka bbina cobpaHa nogpobHas nHbop-
MaLMa Ha UCXOAHOM YPOBHE M MPU MEePUOANYECKINX
nccnefoBaHMAX C MOMOLLbIO BOMPOCHMKA, BKAKOYas
coumogemorpaduyeckne U daktopbl obpasza >Xus-
HW (HanpuMmep, KypeHue, ynotpebaeHne ankorons),
JaHHble VMeroLLmMXCcs 3ab0aeBaHuii (LWYHTMPOBaHMe
KOPOHapHOW apTepuK, YPecKOXHOEe KOPOHapHOoe
BMeLIaTeNbCTBO, WCMO/b30BaHWE  OMNpeaeeHHbIX
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cneunduyecknx 1ekapcTs, Takux Kak cTaTuHbl) 1 du-
3MKaNbHble M3MepeHusa (Hanpumep, apTepuanbHoe
JaBJeHne 1 aHTponomeTpusa). YyacTHMKaM MNpoBO-
aunnca 3abop kposun o6bemom 10 ma. ObpasLbl naas-
Mbl cybamkBOTUpOBaAn B snabopatopun Bonbdco-
Ha (Okcdhopackuii yHMBepcuTeT, BennkobputaHus),
n annkeoTbl No 100 MK OTAPaBAAAN Ha CyXOM Nbay
B nabopatoputo Brainshake B Kyonuo, ®uHasHams,
AnA f4epHO-MarHUTHO-Pe30HaHCHOM-CNeKTPOCKO-
nuun. JINNonpoTenHbl U ANNUAbLI NOKa3aan NpsaMyto
accouymauymio ¢ M n N, Ho He ¢ BMK. Jlunonpo-
TeWHbl BbICOKOW MAOTHOCTU OblAM 06paTHO CBA3aHbI,
B TO BPEMs Kak TPUranLepuabl 6bl1u NONOXKNTENBHO
cBasaHbl ¢ VIM. Auetuabl rankonpoTernHa n HeKoTo-
pble He CBs3aHHble C AMNUAaMN MeTaboanTbl, acco-
LUMPOBaHbI CO BCEMU TpeMs 3ab01eBaHMAMU.

B Hosnbpe 2019 n sHBape 2020 roga ony6amko-
BaHbl pe3ynbTaThl uccnegoBaHusa Treat Stroke to
Target, kotopoe nposoanaock B 77 LeHTpax Kopewn
n ®paHuyunm [17, 18]. B nccnegoBaHnn oueHMBaANCh
npevmyLiectsa AoctuxeHnns yposHa JIMHI meHee
70 mr/an (1,6 mmonb/n) ana npodunakTMkKm BTO-
PUYHOTO MHCyAbTa y naumeHtoB ¢ W atepockine-
poTnueckoro npoucxoxaeHuns. ObLyee KOANYECTBO
obcnegyembix coctaBuio 2860 uenosek, MpPoAos-
XUTENbHOCTb HabaogeHua 5,3 roga, cpejHUin BO3-
pacT naumeHToB 67 neT, NpoLeHTHasA AOAA XEHLMH
- 32%, nauneHToB C gnabetom - 23%. Kputepuamm

BK/OYEHWS B MCCNefoBaHWA Oblin nauumeHtsl 18
NeT 1 CTaplue, nepeHecline UWEeMUYECKUA NHCYNbT
B TeueHme MocneAHunx 3 Mecauee C Moanpuumpo-
BaHHOW oOLEeHKOoM no wwkane PaHknHa 0-3 vam TUA
B TeueHne 15 AHel, C AOKYMEHTUPOBAHHbLIM CTEHO-
30M 3KCTpaKpaHWasibHON UK BHYTPUYEPEMHON MO3-
roBOW apTepuy, aTepockaepoTUUYECKUMU BAafLLIKaMM
AYTV a0pThl TONLMHOW > 4 MM WU U3BECTHOW paHee
nweMmyeckor 6onesHbro cepala, UMetolme noka-
3aHMA K Tepanuun ctaTuHamu. Bce nauymenTsl cryyait-
HbIM 06pa3om 6binv pacnpeseneHbl Ha ABe rpynnbl:
nepsas - ¢ uenesbiM yposHem JIMHIT meHee 70 mr/
41 1 BTOpas - uenesbiM yposHeM JIMHI 90-110 mr/
41, Bce naumeHTbl noslyyYanm CtaTuHbl B 110601 A03K-
poBke ¢ 33eTUMNB60oM nnn H6e3 Hero. KOHeUHbIe TOUKM
nccnefoBaHUa OLeHMBaNM HebnaronpuAaTHble cep-
feYHo-cocyamncTble CobbITUA: LiepebpoBackynspHble
CobbITUSA, CMEPTb OT CepAEeYHO-COCYANCTBIX 3abone-
BaHW, UHGAPKT MUOKapAa WAN 3KCTPEHHas peBa-
CKynfpu3aLms, cMepTb OT BCeX NPUUMH. PesynbTathl
6e30MacHOCTM BKAOYAAN reMopparnyeckme NHCyb-
Thbl M HOBbIN Anaber.

WNccneposarme Treat Stroke to Target 6bi10 3aBep-
LLIEHO JOCPOYHO 13-3a OTCYTCTBUSA PUHAHCMPOBAHMA.
OpHako pesynbTaTbl JaHHOrO WCCNEAOBaHMA YyXe
npeAcTaBuAM MepBble JOKa3aTeNbCTBa, UTO arpec-
cnmBHOe cHmxeHune yposHs JITTHI npuHocnt nosb3y
npu OTHOCUTENbHOM H6e3onacHOCTL (pUc. 2).

Treat Stroke to Target

#AHA19

Trial Description: Patients with established atherosclerotic stroke or TIA were randomized in a 1:1 fashion to statin therapy
with either a goal LDL-C of <70 mg/dl or 80-110 mg/dl. They were followed for 5.3 years. Trial stopped early due to lack of

* Primary outcome, MACE: lower-target vs. higher-target LDL-C: 8.5% vs. 10.9%

(HR 0.78, 95% C1 0.61-0.98, p = 0.04)

» Nonfatal CVA/stroke: 5.7% vs. 7.0%; CV death: 1.2% vs. 1.7%

funding.
RESULTS
(p=0.04)
20
4 CONCLUSIONS
% 10 85 *
(1] —— L]
Primary endpoint

LDL-C target <70 LDL-C target 90-110

- mg/di D mg/di

(n=1430) (n=1,430)

* Ml or urgent revasc: 1.4% vs. 2.2% (p = 0.12); ICH: 1.3% vs. 0.9% (p = 0.05)

Aggressive LDL-C reduction with a goal of <70 mg/dl is superior to more modest
reduction with LDL-C of 90-110 mg/dl among patients with atherosclerotic CVD
and evidence of ischemic stroke/TIA; this benefit was driven primarily by a
numerically greater reduction in nonfatal CVA/stroke events

Although this trial was stopped prematurely due to loss of funding, these results
are still very important and will likely inform future guidelines

Amarenco P, et al. N Engl J Med 2019;Nov 18:[Epub]

PucyHok 2 - pe3synbTaThl uccnegoBaHms Treat Stroke to Target, 2019
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Tak B rpynne nauveHTOB C AOCTUXEHMEM YypPOB-
Ha JITTHI meHee 70 mr/gn HoBble cayvan nHdapkTa
FONIOBHOrO MO3ra, MHCy/IbTa HeonpeaeNeHHoro npo-
NCXOXAEHWs, KOPOHapHble cobbitus, TUA coctaBuam
8,5% npotume rpynnel ¢ yposHem JIMHI 6onee 90 mr/
4J1, B KOTOPOW Bbllle NepeyncieHHble cobbiTns co-
ctaBuan 10,9% (oTHoweHne puckos 0,78, gosepu-
TeNbHbIA UHTepBan 95% 0,61-0,98, p=0,04). Mexay
Tem, BO BPeMSA UCCAeAOBaHNA He BbIBAEHO 3Hauu-
MOW pa3HULLbl B YacTOTE CMEPTHOCTU OT BCEX MPUYMH
(6,2% wn 6,5%, p>0,05), BMK (1,3% wn 0,9%, p>0,05),
BHOBb /JMAarHOCTMPOBAHHOrO caxapHoro JAuabeta
(7,2% v 5,7%, p>0,05) B ABYX rpynnax [19-45].

Wccneposarne Treat Stroke to Target pemon-
CTPUPYET, UTO JOCTUXeHMe Lenesoro yposHsa JIMHI
meHee 70 mr/an npv npuemMe CTaTWHOB (MK, ecaun
TpebyeTcs, 33eTMMMBA) y NaLMEHTOB NOCAE ULLEMU-
YeCKOro MHCYNbTa WA TPaH3UTOPHOW MNLLEMUYECKOM
atakn (TUA) ¢ npu3Hakamun atepockieposa CHuXaeT
puck CCC. Kak oTmeuatoT mccnegosarteny, vactota
BHYTPUUEpPENHbIX KPOBOU3UAHUIK, KOTOPblE Bbl-
3bIBalOT HambosblUMe OMaceHus Mpu arpecCcUBHOW
rMAOAUNUAEMUYECKON Tepanuu, B MepBOK rpymnne
He yBennumnacb. HecmoTpa Ha npexzjeBpeMeHHoe
3aBeplUeHne JaHHOro uccneAoBaHWsA U3-3a npe-

\w 69
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KpalweHa GUHAHCMPOBaHWSA, ero pesyabTaTbl MOTyT
BAVATL Ha nNocaegyroline pekomMeHAaunm OTHOCU-
TEeNbHO BEeAEHWA MauneHToB C MWeMNUYeCKUMU Kap-
AMNOBACKYASAPHBIMUN COBBITUAMMN.

Bbilwe nepeuncneHHble ncciefoBaHna AOKa3biBa-
FOT, UTO MHTEHCMBHOE CHMXKeHue yposHa JINHIT nme-
eT npejnoyvTeHne Haj MeHee MHTEHCUBHbLIM B Maa-
He CHWXKEHUA MWLWeMUYecKnX KapAnmoBacKyNsapHbIX
COBbITUI. YB6eaAnTeNbHbIX JaHHbIX O 3HAYMMOM MO-
BbILLEHUW reMopparnyeckmx MHCYNbTOB MPU CHUXE-
Hum JINHI Ha doHe runoaMnuaeMmnyeckon Tepanmm
He BbifiBNeHO [19-44].

Taknm obpasom, 3a 6onee yem 30-N1€THHOO UCTO-
PUD  KNMHUYECKUX WCCIAeLOBaHUN CO CTaTUHaMW,
BK/IFOUMBLLYHO He TObKO MaLebo-KOHTpoAnpyemMble
PaHAOMMU3NPOBaHHbIE KIWHUYECKNE UCCaeA0BaHUA,
HO 1 KpYrHble MeTa-aHau3bl, 6blY NONYYEHbI BECh-
Ma ybeamnTenbHble JOKa3aTeNbCTBa TOro, YTO 3TW Nnpe-
napatbl MO3BOASAIOT CYLLECTBEHHO CHU3UTb PUCK MO3-
FOBbIX OC/NIOXHEHWUA W YAyYLLUTb MPOrHO3 B Pa3HbIX
nonynsaumsax 6onbHbix [45-49]. AanTtenbHas Tepanus
CTaTMHaMK, JaXe B BbICOKMX A03ax, He MoBblWaeT
PUCK reMmopparm4eckoro MHCyibTa Npu ycaoBmn yue-
Ta NPeAnKTOPOB 3TOMO OCJOXHEHMUS.
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" «AcmaHa meduyuHa yHusepcumemi» KEAK, NO2 iwki aypynap kagedpacel, Hyp-CynmaH k., KasakcmaH
2 «¥nmmeik Helipoxupypaus opmaneifel» AK, Hyp-Cyaman k., Kazakcmar

KAH TUMNATEPIHIH XXoHE TMNOJTNMMNAEMUANDBIK TEPAMNAHDBIH
MHCYNDBTTIH, EKIHLWI PETTIK ANAbIH-ANY KE3IHAET ©CEPI

Kasipri yakbiTTa vwemMusaibik LepebpoBackynsapablK OKUfanapAblH, KanTanaHyblHbIH, aaiblH any YLiH M-
NOANMUAEMUANBIK €M TafalblHAayFa XETKINIKCI3 KeHin 6eniHyae. [apirepaep ae, emaenyLiinep Ae Ken KeHin
6eneTiH MMNONPOTENATEPAIH, MaKCcaTTbl AeHreinepi aHbiKTasfaH XYPEKTiH, NLEeMUANBIK aypyaapbiHaH (byaaH
api - XWNA) aribipmalubinbifbl Bipkatap Xblagap 60Vbl XONeCTEPUHHIH, AeHreli UHCYAbTTIH, eKiHWi peTTi an-
AblH anyAblH MaKcaTbl peTiHae KapacTbipbliMagabl. LlepebpoBackynspbik naTonorus 6ykin afnemae KoHe OHbIH
iwiHae KasakcTaHAa Aa HeFyp/ibIM KeH TapajfaH >aHe afeyMeTTik MaHbI3gbl npobaemanapabiH, 6ipi 60sbin
Tabbinagbl. AKLL-Ta, Eypoogak, engepiHae, XanoHusaga, an coHfbl yakbiTta Kbitail MeH OHTyCTiK Kopesga ocebl
Macenere apHasifaH bipkaTap 3epTreynep Xyprisinyae. byn makanaga kaH MMNUATEPIHIH XXaHe TMNoANNUAEMU-
ANbIK TEPaNUAHbIH, AaMy XWiNiriHe XXaHe UHCY/IbT TYPAepiHe 3CePiH 3epTTeyre apHaafaH 3epTTey HaTUXeNepiHe
LLONY XYPrisingi.

Heri3ri ce3gep: M1 KaH aliHanbIMbIHbIH, XIiTi 6y3blaybl, UHCYbT, AIMMONPOTENATEP, CTaTUHAEP.

D. Sadykova’, B. Adilbekova (PhD)', A. Meiramova (PhD)', E. Rib (PhD)’, Zh. Smagulov’, E. Adilbekov?

" JSC Medical University Astana, Department of N 2 Internal Diseases, Nur-Sultan, Republic of Kazakhstan
2 JSC “National Centre for Neurosurgery”, Nur-Sultan, Republic of Kazakhstan

INFLUENCE OF BLOOD LIPIDS AND HYPOLIPIDEMIC THERAPY ON
SECONDARY PREVENTION OF STROKES

Nowadays there is no enough attention is paid to lipid-lowering therapy for secondary prevention of
ischemic stroke. In contrast to coronary heart disease (hereinafter referred to as CHD), in which target levels of
lipoproteins are determined, and which are given great attention by both doctors and patients, for a number of
years cholesterol levels have not been the goal of secondary prevention of stroke. Meanwhile, cerebrovascular
pathology is the one of the most common and socially significant burden around the world and in Kazakhstan
particularly. There are a number of clinical trials in this research area starting in the USA, EU, Japan, China and
South Korea. This article contains a review of the results of some studies about effects of blood lipids and lipid-
lowering therapy on the incidence and types of stroke.

Keywords: acute cerebrovascular accident, stroke, lipoproteins, statins.
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AYTOMMMYHHDBIE ®AKTOPbI B MATOITEHE3E PA3SBUTUA
MILEMWMNYECKOTO UHCYJ/IbTA

B Hacmoswee spems noseisemcs ace 6o/iblue ymeepxoeHuli 0 moM, Ymo aymouMMyHHble (hakmopel gossieye-
Hbl 80 MHO2U€ MexaHU3Mbl 3Muo-namoJiocuu UHCy1emos. B daHHoMm sumepamypHom 0630pe Mbl 0aem 06bsc-
HeHue u c8si3b smux posel. CucmemHbIl 80CNanumMestbHbIU NPOgPUIL MOXEeM Kpumu4ecku UsMeHUMb peakyuro
uwemuyeckoli mpasmel 20/108H020 Mo32d. Mel makxe noddyepkusaem HeoOXo0OUMOCMb 8 MOOe/ISX UHCY/1bMo8

gosJsieHeHUe OCHOBHO20 cUCMeMHO020 80ocnasieHus.

Knrodeewie cnosa: amepocksiepo3, XeMOKUH, UHMep/ielikuH, HelimpoguJiiel, UHCY/IbM, cucmemMHoe socnase-

Hue.

CucteMmHoe BocnasieHne u UHCYNbT

WNHcynbT aBnseTca Hanbonee TaXeNon n pacnpo-
CTpaHeHHOV GOPMOW OCTPbIX HapyLLEHWI I MO3rOBOrO
kpoBoobpalieHns (OHMK) n oCHOBHOW MpUYMHON
CMEPTHOCTM N UHBAIVAM3ALMN HAaCeNEeHNS B 3KOHO-
MUNYECKM pa3BUTbIX CTpaHax [1-4].

BONBWMHCTBO NaLMEHTOB C WHCY/IbTOM WMET
conyTCcTBytOLLME 3ab0neBaHNA, Takme Kak aTepocke-
pO3, apTepuasnbHas rUMNepTeH3ns, ayTOMMMYHHble
3aboneBaHus, anabet UM MHPEKLMOHHble 3abone-
BaHWA, KOTOpble MOryT OblTb aKTMBHO BOBJIEYEHDI
B pa3BuTMe WHcyabTa [1]. YBennueHve 3abonesae-
MOCTW B KaTeropum 60se3Hen, XxapakTepu3yroLmxcs
MOBbILWEHHBIM KPOBSHbLIM AaBJeHMEM W CaxapHbIM
amnabetom (CA) B JaHHOM Clyvae MOXET TPpaKToBaTb-
€A KaK NONOXUTEIbHOE, T.€. yydlleHne paHHen ana-
THOCTUKWM (BbIABAAEMOCTI) BOBHBIX C apTepranbHON
runeptoHunen n CJ, Ha yposHe [MMCII, 6naarozaps
BHEAPEHWIO CKPVMHUHIOBBLIX OCMOTPOB B3pPOCIOro
HaceNeHWs, HamnpaB/ieHHbIX Ha paHHee BbIABAEHMWE
N npegynpexzeHne 6onesHen cuctem KpoBoobpa-
weHusa [1]. ObLien YyepTol 3TUX YCIOBUN ABAAETCA
WX accoumauma ¢ NoBbIEHHbIM CUCTEMHBIM BOCMa-
NUTeNbHBIM cTaTycoMm. NokasaTenn CTeneHn cuctem-
HOro BOCManeHus, Takme Kak MoBbILEHHbI YPOBEHb
CPb (C-peakTuBHbI 6€10K) B KPOBU 1 MOBbILLEHHbIN
YpPOBEHb JIEAKOLIMTOB PacCUMTbIBAKOT, MPOrHO3MpY-
FOT PUCK MHCYAbTA, XOTA U He A0Ka3blBatOT MPUYMH-
HO-CNeACTBEHHYIO CBA3b, HO MOAAEPXMNBAOT O6LLYHO

b. Adunebekosa, email: adilbekova.bibigul@gmail.com

CBA3b MeXJAYy CUCTEMHbIM BOCMajeHWEM W BOCMPU-
MMUMBOCTBIO K UHCYALTY [2].

ATepoTpomMb03  ABASETCA OCHOBHOW  MpPUYM-
HOW MHcynbTa [3], U B HacTosLLee BpeMs MPU3HaHO
TO, YTO BOCMajseHVe MMeeT pellarolllee 3HaveHue
AN Hayana, pasBuUTUA U paspbiBa aTepockiepoTnye-
ckux 6asawek [4]. UIMMyHHble KneTku, Takme Kak ma-
kpodarn n T-nuMPoumnTbl, CEKPETUPYOT MHOXECTBA
MeAnaTopoB BOCMAaNeHWs, BKAKOYas MpPoBOCMaAN-
TesIbHble LMTOKMHbI, CBOBOAHbIE pasuKaibl U Mpo-
Teasbl, KOTOpble B KOHEYHOM UTOre CnocobCTBYHOT
pa3pbiBy 6a5LLeK 1 TpoM6b0o3y [5].

B pgononHeHMe K OCHOBHOMY COCYAMCTOMY 3a-
6oneBaHNIO  CyLLeCcTBYHOT YybeauTenbHble JoKasa-
Te/bCTBa TOTO, YTO HECOCyAncTble nepudepunyeckme
BOCManmTe/NbHble ABAEHMA MOTYT W3MeHATb BOC-
NPUUMYMBOCTb K MHCYNbTY W, BO3MOXHO, BbI3bIBaTb
uepebpoBackynsipHble u3MeHeHus. OcTpas bakTe-
puanbHas MHdeKLMA, B OCHOBHOM B/AMAET Ha fAblxa-
Te/IbHble WV MOYEBbIBOAALLME NYTWN, U 3HAYUTEbHO
yBe/MYMBaET PUCK MHCYNbTa [6], 0COBEHHO B NepBble
HeCKO/IbKO AHeN noce 3apaxeHus [7].

BocnaneHue aBaseTca OAHUM 13 KJAHOUYEBbIX NaTo-
bUn3MoN0rnNYecknx MOMEHTOB LiepebpanbHOl nLle-
MUK, NeXallelt B OCHOBE pPa3BUTUS ULLEMUN MO3ra,
COMPOBOXAAOLLEN ULLIEMUYECKUA UHCYNbT U Apyrue
BUAbI LepebpanbHoin natonoruu [6, 8-10]. Bospac-
TaeT KOJIMYECTBO AaHHbIX O TOM, YTO BANOTEKYLLUNA
BOCMaNVUTENbHbIA  MpPOLecC, UAeHTUOULMPYEMBIN,
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B 4YaCTHOCTW, MO MOBbIWeEHWIO YpoBHA C-peakTuB-
Horo 6esnka (CPB) n ¢ubpuHoreHa, sBasercs Ao-
MOJIHUTENbHBIM GaKTOPOM pucKa Pa3BUTUA WNHCY/b-
Ta WUAN TPaH3UTOPHON uwemMunyeckoln ataku (TUA).
BocnanutenbHble MexaHW3Mbl UTParOT BaXKHYH pPO/b
B MaToreHese WHCy/lbTa Jaxe B OTCYTCTBME aTepo-
CKNePOTUYECKOW MaToNornK, Hanpumep, B nejuva-
TPUYECKOW NMpaKTuKe.

Ha cerogHsaWwHWN aeHb npeacTtaBaser 60/b-
LUON MHTEepecC M3y4veHWe ayTOMMMYHHbIX (aKkTopoB
B NaToreHese WHCYAbTa, YUNTbIBAA UCKAKOUUTENbHYIO
YYBCTBUTENBHOCTb MUMMYHHOM CUCTeMbl K Hebnaro-
NpuATHBIM GaKTopaM BHELLUHEN U BHYTPEHHEW cpe-
Abl opranusma [10]. Ecav ayToMMMyHHble npoLiecch,
CBfi3aHHblE C aTePOCKNEPOTUYECKON 3TUONOTNEN UH-
dapkTa MUOKapAa, XOPOLIO M3y4YeHbl U BblIBIEHbI
aHTUreHbl, OTBETCTBEHHble 3a ux passutue [10-11],
TO WCCNeAoBaHMA, OTHOCALLMECA K W3YyYeHUHO ay-
TOMMMYHHBIX MPOLLECCOB MPU UHCYNbTe, OCOHEHHO
006YCNOBAEHHbIX HapyLleHneM GYHKLIMOHANbHOW Lie-
NOCTHOCTW reMaTto3Huedannyeckoro bapbepa ([3b),
HaXoAATCA Ha HayaslbHOW CTaZuW CBOEro Pa3BUTUA.
YCTaHOBNEHO, UTO OcCajKa KOMMAeKca aHTUreH-aHTu-
TeN0o B BUAE LMPKYJIVPYHOLLNX UMMYHHbIX KOMMAEK-
coB (LK) [11] Ha BHyTpeHHEW NOBEPXHOCTN COCYA0B
ABNAETCA NMYCKOBbIM MEXaHVW3MOM MpPOLLeCccoB, Npu-
BOAALLMX K Pa3BUTWHO MaTONOTMUYECKUX WN3MEHEHUMN
COCYANCTON CTEHKM, YTO B MOCAEAYHOLLEM MPUBOAUT
K MOBPEXAEHNIO LeNOCTHOCTU 3HAOTENNA U NosBe-
HWFO BO3MOXHOCTN KOHTaKTa TPOMBOLMTOB C NojJle-
Xalum cnoem konnareHa [12]. Mpu 3TOM UMMYHHbIe
KOMMIEKCbI B 3aBUCUMOCTU OT UX XapaKTepUcTnK (ka-
YECTBEHHbIX M KOJIMYECTBEHHbIX) MOTYT pa3HOMAaHo-
BO GOPMUPOBaTb MMMYHHbIN OTBET, BCIEACTBME YEro
Nnbo coxpaHaeTca pusmnonornyeckunin yposexs LIVK,
nmbo ycmnvBaeTcs nx obpasoBaHue € pa3BUTUEM Ma-
TONIOTMYECKUX peakLMii, B TOM YMC/IEe Ha YPOBHe CO-
CyauCTOn cTeHkm [13].

Koraa nvnonpotenHbl HU3KoW naoTHocTy (JITTHIT)
HaKananmBaroTCA B CTEHKE apTepuu, OHWU OKUCAAKOT-
ca n daroynTMpyroTca Makpodaramu, B pesyabrarte
yero 0bpasyroTcs Tak Ha3blBaeMble NMEHUCTbIE KIETKM
. OkuncneHHble JINHM cnocobHbl okasbiBaTb NPOBOC-
nanutensHble 3ddekTbl. OHN NPOABAAOT XEMOTaKCH-
yecknii 3ddeKT, a Takxke CTUMYIMPYOT 3KCNPECCUIo
MakpodaraabHOro KoJIOHWeCTUMyanpytowero dak-
Topa n MCP-1, cnHTe3npyembix 3HAOTEIMOLUTaMMU
[14]. Takxe okucneHHble JIMHI noBbiWatoT CUHTES
MOJIEKYN aAre3nn Ha 3HAOTeAUW, UYTO CnocobCTBy-
eT TpaHCMUrpaumMm MOHOLMTOB B aTepoMaTto3Hble
YYaCTKM COCYyANCTON cTeHku [15].

OpHako, KakMme MMEHHO MexXaHW3Mbl 3anyckaroT
npoLecc NerKoUUTapHO-3IHAOTENNANbHOW ajre3nm
M Ananeaes3a BOCMaNUTENbHbIX KNETOK B M3Ha4ajb-
HO WHTaKTHY HEeBOCMaNeHHYH COCYAUCTYHO CTEHKY,
OCTaeTCs A0 KOHLLA He BblCHEHHbIM. TeM He MeHee,
onpezeseHHyHo poJib B 3TOM NMpPOLLecce MOXET Urpatb
3HAOoTeNnanbHaa guchyHkuma [16].

MecTo COOTHOLLEHUS 3HAOTENMOUMTOB U BOC-
nasuTeNbHbIX KJETOK B MaToOreHe3e MHCyAbTa Oblna
JOKa3aHa B 3KCMeprvMeHTax Ha TPaHCreHHbIX runep-
TEH3VBHbIX MPeAPaCcrnONOXEHHbIX K UHCYAbTYy nabo-
paTopHbIX Kpbicax. [Tpy MOBTOPHOM BBEAEHWUN WH-
TpaHa3anbHO 1abopaToOPHbLIM XMBOTHbLIM E-cenektu-
Ha — dakKTopa, 3KCMPeccMpyemMoro akTMBMpPOBaHHbIM
3HAOTENNEM, CTYMYIMPOBANO TONEPAHTHOCTb T-AnM-
doumnToB K 3TOMY dakTopy U ycyrybasno passutue
paHHUX BOCMaNNTE/NbHbIX U3MEHEHUI B MepuBacky-
NAPHOM MPOCTPaHCTBE, pe3y/bTaTOM 4Yero ABWI0Ch
[LOCTOBEPHOE CHUXKEHWE YacTOTbl Pa3HbIX MHCY/IbTOB,
npuyem Kak ULeMNYeckmx, Tak 1 reMopparnyeckmx
[16, 17]. ®akTopbl XemoTakcuca, Takve kak MCP-
1 (MOHOUMTapHbLIA  XemMoTakcuyeckui  6enok-1)
n MIP-Ta (MakpodaranbHblil BOCNanUTeNbHbIN 6e-
nok-Ta), 3KCNPeccMpytoTcs He TOMbKO Ha 3HAoTe-
NNanbHOW, HO M Ha MapeHXMMAaTO3HOW MOBEPXHOCTU
MO3roBbIX MUKPOCOCYZA0B.

[aHHble dakTopbl MOryT BbICBOOOXAATbCA pe-
3UAEHTHBIMU TIVANbHBIMK  KAeTKaMn U nepebpa-
CbIBaTbCA K COCYAWCTbIM peLienTopamM 3HAOTENNN.
Xemotakcnueckne daktopbl U cybcTpathl, onocpe-
Ayrolmne NeKOLMTapHYHO ajresunto, OCyLLeCTBASIOT
XEMOTaKCUC U TPaHCMUTPaLMIO KAETOK Yepes rema-
To3HUedannyecknin bapbep B cyb3HAOTENNANBHOE/
nepvBackynspHoe npocTpaHcTeo. [lonae B okono-
COCYANCTOE MPOCTPAHCTBO TKaHM MO3ra, BOCManum-
Te/IbHble KNETKN OKa3blBatOT 3HAUMTENIbHOE BAMAHME
Ha QYHKLUMOHMpPOBaHWE 3HAOTEMNANbHbBIX U T1afKo-
MbILLIEYHBIX COCYANCTbIX KNETOK, BbICBOHOXAas pas3-
NNYHble GakTopbl poCTa M NPOTEOAUTUYECKME CYD-
CTaHLMM B OTBET Ha pPa3/InyHble CUCTEMHbIE BO3EN-
ctBus [17, 18].

CenekTnHbI NPeACTaBAsAOT COOOM CEMENCTBO TPex
TMNOB 6e/IKOB KJIETOUYHOW MOBEPXHOCTH, Crelumanu-
3MpyroWMXCa Ha 3HAoTenun cocyaos (E-cenekTuH
n P-cenekTuH), nenkouutax (L-cenektvH) n Tpombo-
umtax (P-cenektuH) [19]. E-cenektnH n P-cenektuH
B OCHOBHOM Y4acCTBYIOT B CBEPTbIBAHUN U PEKPYTU-
poBaHUM JIEMKOUUTOB Ha pPaHHeW cTagumn akTvBa-
LMK, Torda Kak L-cenekTmH mrpaet Kato4eByto pPoOJb
B HecTUMyAunpoBaHHbIX nenkouwntax [19, 20]. B uc-
CNef,0BaHMAX Ha XMBOTHbIX BJIOKMPOBaHNE UK TOP-
MOXeHue P-cenekTnHa wnu E-cenektvHa CHUXano
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noBpexXJeHne roN0BHOro MO3ra 1 yayudllano HeBpPO-
nornyveckyro GyHKUMIO, Torga Kak aktmeauma P-ce-
NekTnHa wan E-cenekTnHa cnocobcTBoBano MLemMm-
YeCKOMY BOCMaNEHUIO U MOBPEXAEHNIO FONOBHOIO
MO3ra, UHTepecHo, YTo HBaoknpoBaHue P-cenekTuHa
TaKXe CHMXaeT BbKMBAEMOCTb. [pUUmHbI 3TUX Na-
PafoKCaNbHbIX Pe3ynbTaToB MOrYyT ObiTb CBA3aHbI
C pasnMumMaMM Mexgay OoYaroBbiMU U rnobanbHbIMM
nwemMmyeckmmMm Mmogensmu. E-cenekTuH ceasaH c no-
BbILUEHHbIM PUCKOM Pa3BUTUA WLLIEMUYECKOrO WH-
cynbTa [21].

N3 pasnnuHbIX TMMOB NEKOLMTOB HEUTpodu-
Nbl OAHVUMU 13 NEePBbIX MPOHUKAIOT B ULLEMUNYECKMI
Mo3r (oT 30 MUHYT A0 HECKOJIbKMX 4aCcoB O4aroBOM
LepebpanbHOW MLLEMMM), AOCTUrakOT MMKa paHblue
(1-3 gHK), a 3aTeM BLICTPO MUCUE3arOT UAN YMEHbLUA-
toTca co BpemMeHeM. [lpoHukarowme HerTpodubl
CNocobCTBYIOT BOCMANEHUIO Y MOBPEXAEHWIO FON10B-
HOro MO3ra, BbICBOBOXAas psaj NPOBOCNaINTENbHbIX
MeAMaTOpOB, TakUX Kak WHAyumbenbHas cuHTa3a
okcmga asota (INOS) n maTpuuHble mMeTanaonpoTe-
nHasbl (MMP) [22], kOTOpble XpaHATCA B rpaHynax
W Be3uKynax HeuTpodunos. Hetpoduabl mMoryt
Urpatb BaXKHYIO POJib MPWU WHCYAbTE, MOCKO/bKY UM-
MYHOWCTOLLEHNE HEUTPODUNOB AN MHTMBMpPOBaHMNE
aHTUTEeNaMW VMHOUABTPALUKN HEUTPOPUNOB MOXKET
3HaUNTEIbHO CHU3WUTb MLLIEMUYECKOe MOBpeXaeHne
FOJIOBHOrO MO3ra 1 yAy4LlnNTb HEBPONOTUYECKNI KC-
XOA.

MoHouuTbl 1 Makpodaru UrpatoT ABOWHYH QYHK-
LMIO B MaTOreHe3e MHCy/bTa M3-3a 3KCMpeccumn npo-
TVBO- M MPOBOCMANNTENbHbIX MeaMaTtopos. MoHo-
LTbl KPOBW AENATCA KaK MMHUMYM Ha JBa NOATUMA,
a VIMEHHoO: «npoTmBoBocnanntesnbHble» (Ly-6Chigh
/ CCR2 +) n «npoBocnanutensHole» (Ly-6Clow /
CCR2-) cybrionynsuum [23, 24]. «[poBocnanutens-
Hble» MOHOLMTbI MPOABAAIOT NPOTUBOBOCMANNTE b-
HOe CBOWMCTBO 3a CYeT 3KCMpeccun npoTMBOBOC-
NaauTeNbHbIX LIMTOKWMHOB, TakUX Kak WMHTEPAEenKWH
10 (IL-10). HanpotvB, «NpOTMBOBOCMANNTENbHbIE»
NPOSABAAIOT MPOBOCMaNMUTENbHOE CBOMCTBO 3a cyeT
3KCMpeccMm NPoBOCMAANTEbHbIX LIUTOKMHOB, TaKux
kak IL-1B n dakTop Hekposa onyxonn (TNF-o) [25].
Bo Bpemsa uepebpasbHOW MWeMUM MOHOUUTBLI Me-
prdepryeckort KpOBM MUFPUPYIOT B ULLeMUYecKne
TKaHW MO3ra, r4e OHW CO3PeBatoT B Pas/ivyHble TUMbI
MWUKpPOT/na- n MakpodaronofobHbIX KNETOK UAN JeH-
APVTHBIX kneTok [18-19, 26]. Tem He MeHee, ToUHas
PONb UHOUABTPUPYIOLLMX MOHOLMTOB B OCTPO ULLe-
MWYECKOW TpaBMe roN0BHOrO MO3ra U BOCCTaHOBe-
HWUW MOCAe MHCYNbTa eLle NPeacTouT BbliACHUTL. Ma-
Kpodarn Takxke MoApasfenatoTca Ha jBa noarvna:
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BocnanmtenbHole M1 1 npoTMBOBOCNAaNUTENbHbIE
M2 makpodarn. Makpodparn M1 nposasaatoT BOC-
nasuTeNbHble CBOWCTBa, MNPOAYLMPYs MeAmaTopsbl
BocnaneHus, Takme kak IL-1B, TNF-a 1 XxeMOKUHbI
(Hanpumep, MCP-1, MIP-1a), Torga kak makpodarm
M2 nposiBAstOT NPOTMBOBOCMANNTENbHbIE CBOWCTBA,
npoAyuMpys MNpPOTMBOBOCMANNTENbHbIE LIUTOKMHBI,
Takune Kak IL -10 n TpaHchopmmpyroLmii dakTop po-
cta 6eta (TGF-B)

JInmboumnTbl MrpatoT KOMMAAEKCHYHO POJb B MaTo-
reHese MLWeMMYeckoro nHcyabta. CylectByeT MHO-
ro NoATMNOB AMMQOLUTOB, U HECKONBKO MOATUIMOB
T-KNeTok BOBJEYEHbl B MaTOreHes WLIEeMUYECKOro
nHcynbTa [27, 28]. B nocnesHme roapl Bce 6onbLue nc-
cnefoBaHW BbI10 NOCBALLEHO POAN CreunduUeckmnx
NoATUMNOB T-KNETOK B ULLEMUYECKOM MHCYNbTe. Tem
He MeHee, BpeMs X0Ja PeKpyTUPOBaHMA Pa3INYHbIX
noATMNOB T-KJAETOK B ULWEMUYECKMI MO3F OCTaeTcs
B 3HAUWUTE/IbHOW CTEMEHN HeonpeaeneHHbIM. Heaas-
HWe nccnesoBaHUA MOATBEPXAAOT BaXHOCTb CD4 +,
CD8 + T-knetok v yST-KNEeTOK B MaToreHese niemu-
4yeckoro uHcyabTa [29]. 3T noaTnnbl T-kieToK urpa-
FOT 3/10Ka4YeCTBEHHYO POJb MPU WHCYAbTE, MPOAy-
LMpys NpoBOCMaAuTe/bHble LUTOKWUHBI (Hanpumep,
IFN-y wn IL-17), Torga kak knetkn Treg (CD4 + CD25
+ Foxp3 + Treg-kneTku), NO-BUANMOMY, UTpakoT A0-
H6pakayecTBEHHYIO pOJb, NPOAYLMPYS NMPOTUBOBOC-
nannTenbHble LMTOKUHbI (Hanpumep, Nn-10).

Knetkn MoHouuTapHO-MakpodaraibHOro paga,
a Takke T-AMmMOoUUTbI MHAYLMPYHOT pasButue Jo-
KaJbHOro BOCMAaJNTENBHOrO CTaTyca COCYAUCTOrO
CerMeHTa, npoAyuMpys MeamaTopbl BOCMAJEHUA
M poctoBble GaKTopbl, Takue Kak WHTEPSENKUHBI,
daktop Hekposa onyxoan-o (PHO-a), wmHTepde-
POHbI, TpaHCHOPMUPYIOLWLNIA POCTOBON  dakTop-P
(TP®-B) [29]. HekoTOpble U3 3TMX MeANATOPOB Cro-
COBCTBYHOT ZanbHelLeMy Pas3BUTUIO BOCMANUTENb-
HOro npouecca 1 NPOKoaryiaHTHOro crartyca, noBsbl-
LUaA IKCMPECCUIO SHAOTENNANbHBIX MOJIEKY aAre3nm
(E-cenektvHa © Ap.) U NpPoOKoarynsHToB (Hanpumep,
TKaHeBOro daktopa 1 MHIIMbUTOPa akTMBaTOpa Mnaas-
MUHOreHa-1) n cHMXasa Npy 3TOM 3KCMPECCUIO TPOM-
60MOAYANHA 1 aKTUBATOpa TKAaHEBOrO Mia3mMuHore-
Ha. Bce BblleonncaHHble paHHWe BOCNanUTE/bHbIE
M3MEHEHUs B HaMbO/bLUEN CTeneHW XapakTepHbl
419 COCY,0B MENIKOTo W cpeaHero kaavbpa. Momumo
3TOr0 MUMETCA COOOLLEHWNS O MOBbILLEHUN B Nia3Me
YPOBHEl pacTBOPUMBbIX Mosiekyn agresumm (sICAM-1,
sE-cenekTnHa) Kak npu atepockiepose KPYrnHbIX NH-
TpaKpaHWaabHbIX COCYA0B, TaK U MNPW NaTonormm co-
CyZ,0B MeNKOro kanmbpa (CocyancTon NoAKOPKOBOM
3Huedanonatmm) [30].
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Kak yxe ©Obl10 Cka3aHO Bbllle, BOCManeHMe
He TO/IbKO MpegpacnosiaraeT K pa3BUTUO UHCYNbTA,
HO 1 BANSET Ha CTeMneHb MOBPEXAeHMA MO3ra B TOM
C/lyyae, KOrfa MHCYNbT yXKe Npoun3oLLen 1 AoCTOBep-
HO KaK B OTHOLUEHMMU WLLIEMUYECKMUX UHCYNbTOB, Tak
n remopparmnyecknx. OcTpas rMNOKCUS MO3rOBOM
TKaHW COMPOBOXAAETCA MUrpaLmen NernkoLmToB
B 30HY MOBPEXAEHWS W aKTUBaUMen KNeToK Mu-
kporamn [31, 32]. Pe3ynbTatbl, NONyYeHHbIE B 3KC-
nepuMeHTax Ha XXUBOTHbIX, @ TakxXe B KANHUYECKMX
nccaefoBaHUAX, AEMOHCTPUPYHOT, UTO BOCMaANTENb-
Hble Y MMMYHHblE B3aVMOZAEWUCTBUS Ha BHYTPEHHEMN
NMOBEPXHOCTN KanuaaspoB MO3ra UrparoT OrpPOMHYHO
po/sb B MaTOreHese WLIEMUYECKOrO MOBPEXAEHUS
MO3roBou TkaHu [33, 34].

Mocne apTepranbHON OKKAFO3MM BO3pacTaeT Npo-
Aykumsa makpodaramm BOCMaAUTENbHbIX LIUTOKMHOB
nHtepnenkunHa-1 (U-1) n nHtepnenknHa-6 (11-6),
«3aCTaBAAOLWMNX» SHAOTENANbHbIE KNETKWN YCUIEHHO
3KCNpeccMpoBaTb MONEKYbl aAre3uu, BKAOYas MO-
NeKyny MeXKNeTouHon aaresum 1-ro Tmna, P-cenek-
TUH 1 E-cenekTnH, 1 cnocobCTBYHOLLMX MPUANMIAHMIO
NeriKOLMTOB K CTEHKE COocysa M MUrpaLmm 1x B mLle-
MUW3MPOBaHHYHO TKaHb Mo3ra. KapTuHy BocnaauTesb-
HOro OTBeTa B OCTPOM Mepuoje WHCyAbTa A0MNon-
HAeT MOBbIIEeHMEe B MJa3Me KPOBW KOHLLeHTpauuu
®HO-o — UMTOKMHaA C APKO BblpaXkeHHbIMWU MPOBOC-
nanutenbHbiMn ceonctBamu [35]. PHO-o MoUHbIN
NPOBOCMNANNTENbHbINA LMTOKWH, aKTVBUPYETCs B rO-
JIOBHOM MO3re Kak nocjie NOCTOSHHOM, Tak 1 BpEMEH-
HOW apTepmranbHOM OKKHO3UK. Ero akcnpeccus nepso-
Haya/sbHO yBeAnymBeaeTcsa yepes 1-3 4 nocne Havana
nweMmMyeckor 6onesHn, a 3aTeM UMeEET BTOPON MUK
yepes 24-36 u [36]. PHO-a ynpasaseT naenotpon-
HbIMW QYHKUMAMWU NPU MLIEeMUYECKON TpaBme ro-
NoBHOro mosra. Ysennyenve ®HO-a B MO3re 40 WH-
Cy/NbTa yCUAVBaeT MOBPEXAeHNe rON0BHOrO MO3ra,
a 6nokmpoBaHne OHO-a cHWXKaeT uwemmnyeckoe
noBpexzaeHne ronosHoro mosra. OgHako OHO-a
Tak>Ke yyacTByeT B HEMPOMNPOTEKTMBHbIX MEXaHW3Max
NLLIEMNYECKOTO MOBPEXAEHMS TONOBHOrO Mo3ra [36,
37]. MpepBapuTtenbHOe BO3AENCTBUE Ha KYAbTUBMPY-
eMble HelpoHbl PHO-a BbI3bIBAIO 3aLLUTY OT TMNOK-
CNYECKOro NOBPeXAeHUs, a UHrMbuposaHe PHO-a
B KJeTKax, npejsaputensHo obpaboTaHHbIX rMMNoK-
Cven, yCTpaHano TonepaHTHoe coctosHue [37, 38].
CPB, kOHLeHTpauusa KOTOPOro BO3pacTaeT B KPOBU
60/IbHbIX y>XXKe B MepBble Yacbl NOC/Ae OCTPON Liepe-
6pasbHOM MLIeMUK, 3anycKaeT akTMBaLUIO CUCTEMBI
KOMMJIEMEHTa MO KAacCMYECKOMY MyTW, YTO TakXKe
CNocobCTBYET Pa3BUTUIO BOCMANIEHMSA B NLLIEMU3NPO-
BaHHOW 30He U1 yBennyeHuro pasmepa IM [23, 39].

[Jpyroi BaxHbIi MeXaH13M, C MOMOLLIbIO KOTOPO-
ro CMCTEeMHOe BOCMajieHne BHOCUT BKAag B naTore-
He3 MWeMMNYEeCKOro WHCYbTa, MOXeT ObiTb CBA3aH
C uepebpanbHON MUKPOCOCYANCTON AUCHYHKLMEN.
XOpoLO W3BECTHO, YTO CTPYKTypa M PyHKUMA Le-
pebpanbHOro MUKPOLMPKYASATOPHOIO pycia MOXeT
6bITb F1YH6OKO M3MEHEHO MOC/E ULLIEMUYECKOTO WH-
cynbTa [40]. Pa3Hoobpa3Hble peakLmm MUKPOLIMPKY-
NATOPHOrO pycna Ha WHCYAbT BKAFKOYAKOT yCuieHue
OKVC/ITENBHOTO  CTPecca, akTMBaLMIO 3HAOTENM-
aNbHbIX KJNETOK FOJIOBHOrO MO3ra, B3auMOZencTame
TPOMOOLMUTOB C NeliKouuTaMn U SHAOTENNANbHbI-
MW KNETKaMU B MUKPOLMPKYASTOPHOM pyc/ie MO3-
ra n obpasoaHve Tpomba B COCyAax rONOBHOrO
MO3ra, YTO MPUBOAMT K HapyLIeHWHO remMaTto3HLie-
dannyeckoro bapbepa 1 remMopparnyeckon TpaHc-
dopmMaumn. 3T LepebpanbHble MUKPOCOCYANCTbIE
peakLn MOryT yXyALlaTbCA M3-3a paHee CyLLecTBO-
BaBLUEN WHEKLMM WA CUCTEMHOrO BOCMaseHuUs.
Bbino nokasaHo, YTO CMCTEMHOe BOCMajeHWe Bbl-
3bIBaI0O M3MEHEHNEe KUHETUKM pa3pyLUeHWs remato-
3HUedannyeckoro Hapbepa 3a cyeT MpeBpaLleHus
nepexoAHOro npouecca B yCTOMYMBOE, paspyLleHne
6esKa NNOTHOrO CoeAMHEHWs, KnayAuHa-5, a Takke
3aMeTHO ycyrybaeHHoe paspylueHne LepebpoBacky-
napHoro 6aszanbHoro benka namuHa, KonnareHa-1V,
noc/e 3KCNepUMEHTaNbHOMO MHCYIbTa Y Mblwel [40-
42].

Kpome TOro, xpoHuyeckoe cucteMHoe Bocnane-
HWe NpW peBMaTOMAHOM apTpuTe MO CBOWM MeXxa-
HM3MaM CBfi3aHO C pa3BUTMEM aTepockieposa Co-
Cyf0B, apTepUasbHON rmnepToHum. Mo pesynbTatam
601bLINX CTATUCTUYECKMX JaHHbIX, Y 60/bHbIX PA ro-
pa3zo bbicTpee pa3BMBaOTCA OOMEHHbIE HapyLLIEeHWS
XONeCTepuHa, MNOSABAAOTCA aTepoCKAepoTUYecKme
6ALKN, PE3KO MOBbILIAETCA PUCK TAXKENbIX COCYAM-
CTbiX 3ab0n1eBaHUI — MHDapKTa MUOKapAa, MHCYbTa.

XonectepvH ABASETCA OAHUM M3 GakTOpPOB, ak-
TVBUPYIOLLIMX MOHOLMTBI (MPW aTepockaepose xoJie-
CTEPVIH Hakan/JMBaeTCs B MOHOLMTaxX B MpoLecce ux
npeBpaLLeHns B TKaHeBble Makpodarun 1 3aTem B ne-
HUCTble KNeTKM); B psifie UCCAeZoBaHWM Hbla1 nokasaH
COHO3 runepxonecTepuHemMmnn ¢ akTuBaLmen BocCna-
JNIUTENbHbIX KNeTOK W 3HA0Tenns cocynos [43, 44].

Cpean ayTOMMMYHHbIX 3ab0/eBaHWI COEAUHM-
TEJbHON TKaHW, COMPOBOXAAMOLWUACA CUCTEMHbBIM
BaCKy/IMTOM, Hanbosiee BbICOKUA PUCK PA3BUTUA NH-
Cy/NibTa OTMEYaEeTCs NPu CUCTEMHOW KPaCHOW BOYaH-
ke (CKB), oH npeBbILLaeT NOMyAALMOHHBIA B 2-3 pa3a
[45, 46]. Pa3suTne wnHcynbta npu CKB conpsxeHo
C Ha/MUMeM Kak TPafjULMOHHbIX, TaK U HeTpaauLm-
OHHbIX GaKTOPOB PMCKa: MY>CKOro Mosa, MONOAOro
BO3pacTa, OTArOLLEHHOrO MO CEPAEYHO-COCYANCTBIM



OB30P JINTEPATYPHI

3aboneBaHNAM CeMeWHOro aHamHesa, apTepwvaib-
HOW TMMepTeH3UW, KypeHus, Aunabeta, runepavnu-
AEMUK, Helpoatonyca, NopaXxeHus KnarnaHoB cepa-
La, CepO3MTOB, CHUXEHWA aKTMBHOCTW KOMMJIEMEH-
Ta, BbIABJIEHNA ayTOaHTUTEs, nMpuemMa asaTuonpuHa
[47]. Ocobyto BaxXHOCTb B MeXaHW3Me psjga Henpo-
NCUXNYECKUX CUMMTOMOB W, B YaCTHOCTWU, MHCY/bTa
npun CKB npuHagnexvt aHTndochoamnungHbIM aHTU-
Tenam (a®Jl) [48-50]. a®J1 — 37O reteporeHHas no-
NyNALMSA aHTUTEN, U3 KOTOPbIX TPW FPynnbl — BOAYa-
HOUHbIM aHTMKoarynaHT (BA), aHTuTena K kapamonu-
nvHy (aKJ1) v aHTMTEna K B2-rankonpoTtenHy-1 (aHTu-
B2-IT1) — BKAFOUEHbI B MEPeYEHb AMArHOCTUYECKNX
kputepues aHTudochonmnmaHoro cnHgpoma (APC),
NPOABNAIOLLErOCA BEHO3HbIM U/MAN apTepuasbHbIM
TPOMOB0O30M W/MAN PELMANBUPYOLLUM CUHAPOMOM
notepu naoga. Takum obpasom, ADC npepcrasns-
eT coboi nNpuobpeTeHHYD ayTOMMMYHHYK TPOM-
60dUNNIO, KOTOPas HepeaKo COYETaeTCA C APYrMMM
ayTOMMMYHHbIMW 3aboseBaHVAMY, Hanbosee 4acTo
c CKB.

\W 77
A

AyTOMMMYHHOE BOCMajeHue WrpaeT BaXKHYHO
pOJib B MaToreHese UWeMMYEecKoro NHCYbTa U Apy-
rMx GOpM WLIEMWNYECKOW TPaBMbl FONOBHOIO MO3-
ra. MosBnsieTcA Bce Oosblue CBUAETENLCTB TOTO,
UTO BOCMANUTENbHbIV OTBET yCyrybaseT BTOpPUYHOE
MOBPEXAEHNE TOJOBHOTO MO3ra B OCTPOM CTaAuu
WHCyAbTa. B pe3ynbTaTe Mbl MPUXOAMM K MOHVMaHUIO
TOro, YTO MEXaHW3M Pa3BUTUA WHCy/JbTa B Orpe-
AEeNEHHONM CTemeHn CBfA3aH C WHAYKLMeNn Bocnanu-
TeNbHbIX W MPOTPOMBOTMYECKMX MPOLLECCOB B ap-
TepuasbHOM cocyauctom pycie. CTemeHb TAXECTU
CMCTEMHOW BOCMA/IMTEIbHOW peakLn yBeNnYmMBatoT
PVCK Pa3BUTUA OCNOXHEHWS BOCMA/JUTENIbHOMO Xa-
pakTepa, a TakxXe pa3BuTUe MHCYAbTa. Mwemnyecknin
WHCYbT COMPOBOXAAETCH U3MEHEHVSMU B CUCTEME
HeWTpodM/IbHBIX daroumToB ¢ obpasoBaHueM pe-
aKLMOHHOCMOCOBHbIX akTUBHbBIX GOPM  KMCI0pPOAa
1 HapyLUEHNEM B LIMTOKMHOBOM CTaTyce.
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MWWEMUANDBIK MHCYNbT AAMYbIHbIH NMATOTEHE3IHAETI
AYTOMMMYHAbI ®AKTOP/IAP

Kazipri yakbITTa ayTOMMMYyHAbI akTopiap UHCYAbTTEPAIH, 3TMO-NATONOTMANAPbIHbIH, KOMNTEreH TeTikTepiHe
TapTblIFaHAbIFbI Typaibl MasiMaemenep kenten kesgecesi. Ocbl 94ebu wonyaa 6i3 ocbl peagepre TycCiHikTeme
XaHe barnaHbic bepemis. Xylenik KabbiHy NPOPUAI MUAbIH ULLIEMUAIBIK dXapakKaTblHbIH, PEAKLMACBIH CbiHW
e3repTe anagbl. bi3 coOHAal-aK NHCYbT YAriNepiHAE HETi3ri Xyhenik KabblHyAbl TApPTy KAXKETTIINH atan eTeMis.
Herisri ce3gep: atepockiepos, XeMOKUH, UHTEPAENKNH, HEUTPOPUAZEP, NHCYNLT, XYNeNik KabbIHy.
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AUTOIMMUNE FACTORS IN THE PATHOGENESIS
OF ISCHEMIC STROKE

Currently, there are more and more claims that autoimmune factors are involved in many mechanisms of
stroke etiology. In this literature review we give an explanation and the relationship of these roles. A systemic
inflammatory profile can critically alter the response of an ischemic brain injury. We also emphasize the need
for stroke models to involve underlying systemic inflammation.

Keywords: atherosclerosis, chemokine, interleukin, neutrophils, stroke, systemic inflammation.
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