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Abstract. The purpose of the study was to evaluate the prognostic significance of the preoperative volume
of peritumoural oedema according to magnetic resonance imaging in patients with gliomas. A single-centre
observational study was conducted, including 60 patients aged 21 to 75 years, with predominance of high-grade
diffuse gliomas grade 4 according to the World Health Organisation classification. The volume of peritumoural
oedema was determined using magnetic resonance imaging in T2-weighted and fluid-attenuated inversion recovery
(FLAIR) sequences by means of volumetric analysis, followed by stratification into four groups. Neurological,
cognitive, and functional status were assessed using the National Institutes of Health Stroke Scale, the Mini-Mental
State Examination, and the modified Rankin Scale, with final evaluation performed at 6 months. It was found that
the preoperative peritumoural oedema volume significantly correlated with the severity of functional deficiency
6 months after surgery (correlation coefficient r =0.68; p <0.001; 95% confidence interval 0.52-0.81). It was
shown that with a peritumoural oedema volume of 30 cm3 or more, the proportion of adverse outcomes on the
modified Rankin Scale of more than 2 points was 60.0%, whereas with a peritumoural oedema volume of less than
30 cm?, this indicator did not exceed 26.7%. It was calculated that the presence of peritumoural oedema with a
volume of 30 cm? or more is associated with a 4.13-fold increase in the probability of an unfavourable functional
outcome (odds ratio 4.13; 95% confidence interval 1.39-12.27; p<0.01). It was found that after surgical resection,
the average volume of peritumoural oedema decreased dynamically, but on the first day there was a temporary
increase in oedema followed by regression by days 14-30. A provision has been developed that the quantitative
assessment of peritumoural oedema according to preoperative magnetic resonance imaging can be used as an
objective criterion for risk stratification and planning decongestant therapy in patients with gliomas

Keywords: peritumoural zone; neuroimaging; T2/FLAIR; magnetic resonance imaging; Rankin Scale; risk
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Introduction
The relevance of the study is conditioned by the high  neurological status, functional independence of the
clinical significance of peritumoural oedema in gli- patient, and treatment outcomes. Glial brain tumours,
al brain tumours, since its severity can affect the especially high-grade diffuse gliomas, remain one of the
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most difficult problems of contemporary neuro-oncol-
ogy due to infiltrative growth, pronounced biological
heterogeneity, and unfavourable prognosis.

Recommendations of M. Weller et al. [1] and
PY. Wen et al. [2] emphasised the need for a compre-
hensive assessment of not only the tumour node itself,
but also the surrounding peritumoural zone, since it
largely determines the severity of clinical symptoms,
the features of the postoperative course, and treatment
outcomes. A significant role in the clinical picture of gli-
omas is played by peritumoural oedema, which is an im-
portant pathophysiological component of the tumour
process. Its development is accompanied by impaired
permeability of the blood-brain barrier, accumulation
of fluid mainly in the white matter, increased mass ef-
fect, compression of adjacent structures, and deterio-
ration of perfusion of the peritumoural zones. These
changes contribute to the development of focal neuro-
logical deficits, cognitive impairments, and decreased
functional independence of patients. Approaches of
S.S. Ahn & J. Cha [3] to the neuroimaging assessment
of primary tumours of the central nervous system also
pointed to the need to analyse peritumoural changes as
a clinically significant part of the tumour process.

The correct interpretation of postoperative neu-
roimaging changes is also important. According to
AM. Rykkje et al. [4], the timing of early postoperative
magnetic resonance imaging can significantly affect the
assessment of contrast and non-contrast changes after
glioblastoma removal. In turn, the updated criteria of
Response Assessment in Neuro-Oncology 2.0 and their
practical neuroradiological interpretation emphasise
the need for a standardised assessment of T2/FLAIR
changes and residual pathological tissue in gliomas [5-
6]. PET RANO positron emission criteria play an ad-
ditional role in the comprehensive assessment of the
tumour process, expanding the possibilities of monitor-
ing diffuse gliomas [7]. Quantitative characterisation of
the peritumoural zone is impossible without the use of
standardised magnetic resonance techniques. Consen-
sus recommendations on dynamic susceptibility con-
trast perfusion magnetic resonance imaging emphasise
the importance of reproducible parameters in the study
of high-grade gliomas [8]. In addition, advanced mag-
netic resonance techniques, including a multiparamet-
ric approach, spectroscopy, radiomics, and comprehen-
sive imaging of glioblastoma patients, help to more fully
characterise both the tumour itself and the surround-
ing oedema zone, as shown by M. Martucci et al. [9],
O.M. Henriksen et al. [10] and T.C. Booth et al. [11].

In recent years, special attention has been paid
to the quantitative assessment of peritumoural oede-
ma as a prognostic indicator. Z. Fang et al. [12] have
shown that the peritumoural oedema index and relat-
ed mechanisms affect the prognosis in patients with
glioblastoma. These data confirm that the severity of
oedema can be considered not only as a radiological

characteristic, but also as a potential marker of the
biological features of the tumour and the unfavoura-
ble course of the disease. Despite significant progress,
there are still insufficient studies in the literature in
which the peritumoural oedema volume was analysed
as a quantitative indicator directly related to neurolog-
ical deficits, cognitive impairments, and functional out-
come after surgical treatment. The threshold values of
the volume of oedema that could be used in everyday
clinical practice for risk stratification have also been
insufficiently studied. This determined the purpose of
this study to evaluate the prognostic value of the pre-
operative volume of peripheral oedema according to
magnetic resonance imaging in T2 and FLAIR modes
for the neurological, cognitive, and functional outcome
in patients with gliomas of the brain.

Materials and Methods
This study was conducted as a single-centre observa-
tional investigation at the Department of Neurosurgery
of the National Hospital under the Ministry of Health
of the Kyrgyz Republic between 2021 and 2025. The
study included 60 patients aged 21 to 75 years with
malignant glial brain tumours, in whom a pronounced
peritumoural oedema zone was identified on preop-
erative magnetic resonance imaging. Predominance of
high-grade diffuse gliomas, WHO grade 4, was observed
in the morphological composition of the cohort, name-
ly glioblastoma grade 4 in 30 patients and astrocyto-
ma grade 4 in 30 patient The choice of this particular
category of patients was conditioned by the fact that
with high-grade gliomas, peripheral oedema, as a rule,
reaches the greatest severity, has a significant effect on
clinical symptoms and can serve as a significant prog-
nostic marker of the disease progression.

The inclusion criteria were the presence of an in-
tracerebral glial tumour, confirmed by clinical, neuro-
imaging and morphological data, the presence of pre-
operative magnetic resonance imaging of the brain with
mandatory T2 and FLAIR regimens, surgical treatment,
and the availability of clinical assessment on the NIHSS,
MMSE, and mRSscalesatthe main stages of follow-up. NI-
HSS (National Institutes of Health Stroke Scale) is a neu-
rological deficit assessment scale; MMSE (Mini-Mental
State Examination) is a brief cognitive status scale; mRS
(modified Rankin Scale) is a scale for assessing function-
al outcome and degree of disability. Exclusion criteria
were pronounced post-ischaemic or post-haemorrhag-
ic changes in brain matter, which can independently
affect neurological deficits and the volume of patho-
logical changes on magnetic resonance imaging, severe
somatic decompensation, which worsens the functional
status regardless of the tumour process, and the ab-
sence of key control points for dynamic observation.

The main research materials were medical re-
cords of inpatient patients, protocols of neuroimaging
studies, surgical journals, protocols of intraoperative
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ultrasound examination, histological findings, and the
results of dynamic clinical evaluation. The analysis of
archived medical documentation was used to retro-
spectively clarify the anamnestic, clinical and instru-
mental characteristics of patients, and to compare neu-
roimaging parameters with clinical outcomes. The use
of multiple data sources has improved the complete-
ness of the observation and ensured comparability of
neuroimaging, clinical and postoperative results. Mag-
netic resonance imaging of the brain was used as the
main instrumental method. The study was performed
in the preoperative period 1-10 days before surgery,
and in the postoperative dynamics on days 1, 3, 7, 14,
and 30, if there were clinical indications and the techni-
cal availability of the study. The most significant for the
assessment of peritumoural oedema were T2-weighted
images and the FLAIR sequence, that is, Fluid Attenu-
ated Inversion Recovery, a mode with suppression of
the signal from free fluid. The choice of FLAIR and T2
modes was conditioned by their high sensitivity to vis-
ualisation of vasogenic oedema in the cerebral white
matter. Additionally, T1-weighted images were included
in the standard protocol, and, if indicated, T1-weighted
images with contrast enhancement, which was used
to clarify the boundaries of the tumour node, necrosis
zones, and the cystic component.

The volume of peritumoural oedema was deter-
mined by volumetric analysis using FLAIR-hyperinten-
sivity zones located peritumourally. During the calcula-
tion, obvious necrotic and cystic cavities were excluded,
and in postoperative studies, the resection cavity was
also excluded in order not to overestimate the volume
of oedematous changes. For this, a morphometric im-
age segmentation method was used, based on the se-
quential allocation of the area of interest on each slice,
followed by the summation of the areas and conversion
to volume. This approach can be performed manually
or semi-automatically and is the most reasonable in
neuro-oncological studies, since it allows quantifying
the prevalence of pathological changes, rather than
being limited only to descriptive visual characteristics.
According to the results of volumetry, patients were
stratified into four groups according to the volume of
peritumoural oedema: less than 30 cm?3, 30-60 cm?3, 60-
100 cm?, and more than 100 cm3. This gradation was
used to compare the oedema severity with neurological
deficits, cognitive impairments, and functional outcome.

An additional method of intraoperative monitor-
ing was ultrasound examination during surgery after
tumour resection. Intraoperative ultrasound examina-
tion was used to clarify the boundaries of resection,
assess the residual tumour component, and visually
monitor the condition of surrounding tissues. The use
of this method was substantiated by its accessibil-
ity, the possibility of obtaining real-time data, and its
practical significance for neurosurgical tactics. Clinical
research methods included neurological examination

and standardised assessment of the patient’s condition
using validated scales. Neurological deficit was deter-
mined by the NIHSS scale before surgery, in the early
postoperative period on days 7-14, before the start of
adjuvant chemoradiotherapy on days 15-30, and after 3
and 6 months. Cognitive functions were assessed on the
MMSE scale at the same control dates. Functional out-
comes were analysed using a modified Rankine Scale,
with the final endpoint being the mRS value 6 months
after surgery. The 15-30 day interval was considered
separately as a baseline before starting adjuvant treat-
ment, since later clinical outcomes could be influenced
not only by neurosurgical intervention and the dynam-
ics of peritumoural oedema, but also by radiation thera-
py with temozolomide. The morphological method was
used to verify the histological variant of the tumour
and to confirm the diagnosis definitively. Histological
findings were used to classify patients according to no-
sological forms and compare the morphological variant
with the severity of peritumoural oedema. This was
necessary to increase the diagnostic accuracy and uni-
formity of the sample under study.

Statistical data processing was carried out using
descriptive and analytical statistical methods. Quan-
titative indicators were presented as the arithmetic
mean and standard deviation (M * SD) with a nor-
mal distribution, or as the median and interquartile
range [IQR] with an abnormal distribution, where IQR
was the interquartile range. To analyse the relation-
ship between the volume of peritumoural oedema and
functional outcome indicators, Pearson or Spearman
correlation analysis was used, depending on the na-
ture of the distribution of signs. Pearson’s method was
used for parametric data distribution, while Spear-
man’s method was used for deviations from normality
or for the analysis of ordinal scales. For an intergroup
comparison of indicators in the categories of peripher-
al oedema volume, appropriate criteria for comparing
quantitative and qualitative signs were used. For prog-
nostic evaluation, the odds ratio of an unfavourable
outcome with mRS>2 was calculated depending on the
threshold value of the peritumoural oedema volume >
0 cm?. The odds ratio was determined by the equation
OR=(axd)/(bxc), where a and d - number of observa-
tions with matching outcomes, b and ¢ - number of ob-
servations with alternative outcomes in the compared
groups. The choice of this method was substantiated
by the possibility to quantify the strength of the rela-
tionship between the volume of oedema and the risk
of an unfavourable functional outcome. The differenc-
es at p<0.05 were considered statistically significant.
The study was conducted in accordance with the prin-
ciples of biomedical ethics. The study protocol was
approved by the Bioethics Committee of the National
Surgical Center named after M. Mamakeev of the Min-
istry of Health of the Kyrgyz Republic (Protocol No. 29
dated 11 February 2021). The study was performed
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in accordance with the ethical principles of the World
Medical Association [13]. All patients received written
informed consent to participate in the study, to process
personal data, and to use the results of the examina-
tion for scientific purposes.

Results

Preoperative clinical

and neurological status of patients

All patients had a pronounced zone of peritumoural
oedema according to preoperative magnetic resonance
imaging and were characterised by significant neuro-
logical and functional deficits at the time of admission.
The volume of the tumour node in most cases ranged
from 40 to 70 cm3, while the volume of peritumoural
oedema was at least 30 cm3, on average about 60 cm?,
and in some cases exceeded 100 cm?. The choice of the
threshold value of peritumoural oedema at the level of
30 cm?® was conditioned by the fact that after exceeding
this volume, oedema is usually accompanied by a signif-
icant mass effect, goes beyond the local peritumoural
ring, and begins to involve the pathways and associative

networks of the brain. This leads to increased compres-
sion of brain structures, an increased risk of dislocation
and secondary ischaemia of the peritumoural zones.

All patients underwent total resection of the tu-
mour node. In the preoperative and early postoper-
ative periods, decongestant therapy was performed,
including glucocorticosteroids (dexamethasone at a
dose of 12-16 mg per day), osmotic diuretics (mannitol
400-800 ml per day), and loop diuretics (furosemide
20-40 mg), which was aimed at reducing the vasogenic
component of oedema and reducing intracranial hyper-
tension. Histological examination of the surgical mate-
rial confirmed the presence of grade 4 glioblastoma and
astrocytoma in all patients. Upon admission, all patients
underwent a comprehensive clinical and neurological
assessment using standardised scales. Cognitive status
was assessed using the Mini-Mental State Examination
(MMSE) scale, neurological deficit was assessed using
the National Institutes of Health Stroke Scale (NIHSS),
and functional status was assessed using the modified
Rankin Scale (mRS). Baseline assessment results are
presented in Table 1.

Table 1. Cognitive, neurological, and functional status of patients depending
on the histological variant of the tumour and the peritumoural oedema volum

Tumour / PTO volume n MMSE NIHSS mRS
Astrocytoma grade 4, PTO 41 cm3 1 19 17 3
(frontal-temporal-parietal localisation)
Astrocytoma grade 4, PTO 50 cm3 9 23 20 3
(parietal-temporal-occipital localisation)
Astrocytoma grade 4, PTO 62 cm3 10 20 22 4
(temporal-frontal-parietal localisation)
Astrocytoma grade 4, PTO 85 cm? 16 16 30 4
(frontal-parietal-temporal localisation)
Astrocytoma grade 4, PTO 103 cm? 8 12 36 5
(parietal-occipital, paraventricular localisation)
Astrocytoma grade 4, PTO 112 cm?® 6 8 40 5
(deep temporal-parietal-occipital localisation)

Note: PTO - peritumoural oedema

Source: developed by the authors based on their own clinical observations

An analysis of the data presented in Table 1 showed
that all patients had a pronounced neurological deficit
before surgery. The values on the NIHSS scale ranged
from 17 to 40 points, which corresponded to a severe
neurological condition. On the mRS scale, the indicators
ranged from 3 to 5 points, which indicated a significant
limitation of functional independence. Cognitive scores
on the MMSE scale ranged from 8 to 23 points, indicat-
ing varying degrees of cognitive impairment.

Dynamics of peritumoural oedema

in glial brain tumours

In the postoperative period, the dynamics of peritu-
moural oedema was considered as one of the key cri-
teria for the effectiveness of surgical treatment and the

severity of reactive changes in brain tissue. Tracking
the volume of oedema allowed assessing the condition
of the blood-brain barrier, the effectiveness of decon-
gestant therapy, and determining the optimal timing of
follow-up magnetic resonance imaging before starting
adjuvant treatment. The volume of peritumoural oede-
ma was assessed based on magnetic resonance imaging
data in T2-weighted images and FLAIR modes, and on
the results of intraoperative ultrasound examination.
An example of the neuroimaging pattern of peritu-
moural oedema is shown in Figure 1.

As shown in Table 2, the dynamics of the peritu-
moural oedema volume in patients with glial brain tu-
mours was characterised by a gradual change in indica-
tors at different follow-up periods.
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Figure 1. Magnetic resonance imaging of the brain (T2/FLAIR),
showing peritumoural oedema around the glial tumour

Source: developed by the authors based on their own MRI data

Table 2. Dynamics of the peritumoural oedema volume in patients with glial brain tumours

No. Study period Visualisation method n Average PTO volume (cm?)
1 Before surgery MRI 60 64.3+15.7
2 Before resection Intraoperative ultrasound 60 67.1+18.2
3 After removal of the tumour Intraoperative ultrasound 60 43.7+10.8
4 Day 7 MRI 60 29.4+12.5
5 Days 10-14 MRI 60 18.1+9.6

Note: PTO - peritumoural oedema

Source: developed by the authors based on their own clinical observations

As can be seen from the data presented in Table 2,
after removal of the tumour node, there was a consist-
ent decrease in the average volume of peritumoural
oedema. The highest rate was recorded before surgery
and immediately before resection according to intraop-
erative ultrasound examination, whereas after tumour
removal there was a marked decrease in PTO volume.
By days 7 and 14 of the postoperative period, there was
a steady trend towards further regression of oedema,

which indicated the effectiveness of surgical decom-
pression and ongoing decongestant therapy. To visually
display the revealed dynamics, the data in Table 2 are
also presented graphically in Figure 2. As can be seen in
Figure 2, after a slight increase in the index at the stage
of preoperative intraoperative control, there was a fur-
ther marked decrease in the average volume of peritu-
moural oedema, especially after tumour resection and
during the first two weeks after surgery.

80
E'T 70
EE o0
g“é 50 +
T }
ze
20 +
10
Pre-operative Pre-operative Intraoperative Day 7 (MRI) Day 14 (MRI)
(MRI) (ultrasound) (ultrasound)

Figure 2. Dynamics of peritumoural oedema volume before and after surgical treatment

Source: developed by the authors based on the data in Table 2

A more detailed analysis of the dynamics of peritu-
moural oedema and clinical parameters is presented in
Table 3. As the data show, changes in the peritumoural
oedema volume in the postoperative period were ac-
companied by corresponding dynamics in the neuro-
logical and functional status of patients. The degree of
oedema regression was of clinical importance, since it

was associated with a decrease in the severity of cere-
bral and focal symptoms, and with improved indicators
of daily activity and functional independence. The re-
sults presented in the table allowed more fully assess-
ing the relationship between neuroimaging changes
and the clinical course of the disease at various stages
of follow-up.
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Table 3. Dynamics of the peritumoural oedema volume in patients with glial brain tumours

Reference point PTO (cm?®) MMSE NIHSS mRS
Before surgery 60.2+14.8 16 >20 4-5
Intraoperatively 453+11.7 - -

Day 1 55.1+13.9 12 >20 4-5

Day 3 40.5+10.2 16 18-20 4

Day 7 30.4+8.1 19 16-18 4

Day 14 25.6+7.3 21 15-16 3

Day 30 20.8+6.5 24 12-14 3

3 months 15-19 28 8-10 3

6 months 12-15 30 5-6 2

Note: PTO - peritumoural oedema

Source: developed by the authors based on the observation results

Analysis of the data in Table 3 showed that after
surgical removal of the tumour, there was a gradu-
al decrease in the peritumoural oedema volume. On
the first day after surgery, the phenomenon of the
so-called “oedema rebound” was observed, associ-
ated with a reactive inflammatory response of brain
tissue. Subsequently, starting from 3-7 days, there
was a steady decrease in the volume of oedema with
a gradual improvement in the neurological and func-
tional status of patients. All included patients had in-
tracerebral glial tumours of large and gigantic sizes
(linear size 24.0-6.0 cm; tumour volume from 60 cm?
to 2100 cm?), accompanied by pronounced peritu-
moural vasogenic oedema (PTO volume, as a rule,
>60-100 cm?, in some cases - more than 100 cm?)

60
55
50
45
40
35
30
25
20
0 5 10

PTO volume, cm?
(mean)

(Table 2). There was a marked decrease in PTO intra-
operatively (decompressive effect of resection), fol-
lowed by a temporary increase on day 1 (“oedema re-
bound”), followed by a steady regression by days 7-14
and a further decrease by day 30 (Fig. 3). Such early
dynamics is consistent with the fact that postopera-
tive reactive changes and oedema may increase in the
first days and then decrease; an early MRI window is
critical for a correct assessment of the postoperative
picture. In the long-term periods of 3 and 6 months,
the volume of T2 /FLAIR hyperintensivity reflects the
total vasogenic oedema, postoperative and postradia-
tive changes, and possible infiltration; therefore, the
term “volume of FLAIR anomalies” is used for these
periods (Table 3).

15 20 25 30

Post-operative period (days)

Figure 3. Linear graph of the dynamics of the average peritumoural oedema volume (cm?)
at various stages of observation

Source: developed by the authors based on the data in Table

Thus, the results obtained indicate that pro-
nounced peritumoural oedema is not only a neuroim-
aging sign, but also an important clinical and prognos-
tic factor reflecting the degree of compression of brain
tissue, microcirculation disorders, and hypoxia of the
peritumoural zones. Even after radical removal of the
tumour, the recovery of neurological functions is slow-
er, since functionally significant neural networks have
been under compression and ischaemia for a long time,
and peritumoural tissue remains more vulnerable to
intraoperative trauma and early postoperative fluctu-
ations in perfusion.

3

Along with the analysis of the postoperative dy-
namics of peritumoural oedema, its prognostic value
was assessed. The volume of peritumoural oedema of
30 cm? was chosen as the threshold level, since it is af-
ter exceeding this value that oedema is more often ac-
companied by a clinically significant mass effect, goes
beyond the local peritumoural ring, involves pathways
and associative networks of the brain, and also increas-
es the risk of dislocation and secondary ischaemia. It
was found that the preoperative volume of peritumour-
al oedema significantly correlated with the severity of
functional deficiency 6 months after surgery (r = 0.68;
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p < 0.001; 95% CI 0.52-0.81). With a peritumoural
oedema volume =30 cm?, the proportion of adverse out-
comes, defined as a modified Rankin Scale value of more
than 2 points, was 60.0%, whereas with a peritumoural
oedema volume <30 cm?, this indicator was 26.7%. The
calculation of the odds ratio showed that the presence
of peritumoural oedema 230 cm? is associated with a
4.13-fold increased risk of an unfavourable functional
outcome (OR=4.13; 95% CI 1.39-12.27; p<0.01).

The established patterns are of direct practical
importance for the management of patients with glial
brain tumours. Already at the preoperative stage, pa-
tients with a peritumoural oedema volume 230 cm?
can be classified as a high-risk group for an unfa-
vourable functional outcome according to the modi-
fied Rankine scale (mRS > 2), which should be taken
into consideration when stratifying risk, planning the
volume of perioperative follow-up, and choosing the
intensity of decongestant therapy. The control MRI
schedule is also of major importance in early postop-
erative follow-up; performing the examination within
the recommended 24-48-hour window, but no later
than 72 hours after surgery, allows for more accurate
interpretation of postoperative changes, assessment
of residual pathological areas, and determination of
further treatment strategy.

During follow-up dynamic monitoring, particularly
within 12 weeks after completion of chemoradiother-
apy, the possibility of pseudoprogression should be
considered when interpreting MRI findings, as an in-
crease in FLAIR abnormalities during this period does
not always indicate true tumour progression. Thus,
the results obtained indicate that pronounced peritu-
moural oedema is not only an important neuroimaging
indicator, but also a significant clinical and prognostic
factor. Its severity determines the preoperative clinical
condition, the characteristics of the early postoperative
period, and the likelihood of an unfavourable functional
outcome in long-term follow-up. A consistent decrease
in the peritumoural oedema volume after surgical treat-
ment was accompanied by an improvement in the neu-
rological, cognitive, and functional status of patients,
which confirms the practical importance of volumetric
oedema assessment in the system of preoperative risk
stratification and dynamic postoperative monitoring.

Discussion
The results of the study showed that the preoperative
peritumoural oedema volume in highly malignant glial
brain tumours has independent clinical and prognostic
significance. The established relationship between an
increase in the volume of PTO, the severity of neurolog-
ical deficits, cognitive impairments, and an unfavoura-
ble functional outcome after 6 months allowed consid-
ering peritumoural oedema not only as a neuroimaging
phenomenon, but also as an indicator of the severity of
the tumour process. The data obtained are comparable

with the results of contemporary studies devoted to
the quantitative assessment of the peritumoural zone.
M. Gao et al. [14] showed that intra-tumour and peritu-
moural radiomic signs according to magnetic resonance
imaging have prognostic value in patients with gliomas.

U. Wiirtemberger et al. [15] demonstrated that the
peritumoural zone in glioblastoma is characterised
not only by vasogenic oedema, but also by an altered
microstructure, reflecting the infiltrative nature of tu-
mour growth. R. Tan et al. [16] also showed that radi-
omic analysis of the tumour and peritumoural oedema
can be used for preoperative prediction of glioma ma-
lignancy. Thus, the results of the study are consistent
with contemporary concepts that the peritumoural
zone contains clinically and prognostically significant
information. Of particular interest is the interpretation
of early postoperative changes. FX. Fu et al. [17] argued
that the diagnostic value of multiparametric radiomic
models for differentiating glioma recurrence and pseu-
doprogression. G. Librizzi et al. [18] in a systematic re-
view also emphasised the importance of perioperative
neuroimaging predictors of tumour progression and
pseudoprogression.

J. Lin et al. [19] demonstrated the value of radiomic
features on multiparametric magnetic resonance im-
aging for distinguishing pseudoprogression and recur-
rence in patients with high-grade gliomas. These data
confirm that the interpretation of postoperative FLAIR/
T2 hyperintensivity requires caution, as it may reflect
both reactive changes and true tumour dynamics. The
phenomenon of a temporary increase in the volume of
peritumoural oedema in the early postoperative peri-
od revealed in this study can be explained by reactive
tissue restructuring, impaired microcirculation, and a
temporary increase in the permeability of the blood-
brain barrier. In this context, the data by H. Blakstad et
al. [20], devoted to the frequency and outcomes of
pseudoprogression after radiation therapy in patients
with glioblastoma, additionally emphasised the com-
plexity of interpreting the neuroimaging picture in this
category of patients. Therefore, an early postoperative
increase in the area of FLAIR changes should not al-
ways be interpreted as a manifestation of unfavourable
dynamics, especially in the absence of clinical and ra-
diological signs of true progression. Molecular mech-
anisms also play an essential role in the development
and maintenance of oedema.

L. Castafieyra-Ruiz et al. [21] consider aquaporin-4
as one of the key links linking impaired water trans-
port, glymphatic dysfunction, immune evasion, and
tumour resistance to treatment in glioblastoma. These
ideas are in good agreement with the data obtained, ac-
cording to which pronounced peritumoural oedema is
associated with a more severe neurological status and a
worse functional prognosis. Thus, a comparison of the
results with contemporary international data showed
that peritumoural oedema is not only an indicator of the
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prevalence of peritumoural changes, but also a clinically
significant prognostic marker. Its quantitative assess-
ment can be considered as an accessible tool for pre-
operative risk stratification, and further development
of this area should be associated with the integration
of volumetry, multiparametric magnetic resonance im-
aging, radiomics, and molecular markers of the peritu-
moural zone.

Conclusions

The study established that peritumoural oedema in
highly malignant glial brain tumours is an important
clinical and pathophysiological component of the tu-
mour process, which has a significant impact on the
neurological status and functional treatment outcomes.
Quantitative assessment of the volume of peritumour-
al oedema according to magnetic resonance imaging in
T2 and FLAIR modes allows objectively characterising
the degree of involvement of peritumoural tissue and
assess the severity of compression-ischaemic chang-
es in the surrounding brain structures. Analysis of the
data obtained showed that an increase in the preoper-
ative volume of peritumoural oedema is accompanied
by more pronounced neurological disorders and a de-
crease in the functional independence of patients.

There was a significant association between the
volume of peritumoural oedema and the functional out-
come six months after surgical treatment. The greater
the volume of oedema at the preoperative stage, the
higher the probability of maintaining a pronounced
neurological deficit and limited functional activity in
the long-term postoperative period. Thus, peritumoural
oedema can be considered as one of the objective neu-
roimaging indicators of the severity of the condition of
patients with glial tumours. Of particular importance is
the revealed threshold value of the peritumoural oede-
ma volume. It has been shown that when a level of about
30 cm?® is exceeded, the probability of an unfavourable
functional outcome increases significantly. This value
can be considered as a practical guideline for clinical
risk stratification. The use of this approach allows iden-
tifying a group of patients requiring more intensive pe-
rioperative follow-up, active decongestant therapy, and
more careful dynamic monitoring. An important result
of the study was also the investigation of the dynam-
ics of peritumoural oedema in the early postoperative

be associated with reactive inflammatory processes,
changes in microcirculation, and a temporary increase
in the permeability of the blood-brain barrier.

Subsequently, starting from the first week after sur-
gery, there was a steady decrease in the volume of per-
itumoural oedema, accompanied by a gradual improve-
ment in the neurological and functional condition of
patients. The results obtained confirmed the expedien-
cy of using volumetric analysis of peritumoural oedema
as an accessible and informative method for assessing
the severity of patients with glial tumours. Quantita-
tive assessment of the volume of oedema can be used
for preoperative risk stratification, planning treatment
tactics, optimising decongestant therapy, and deter-
mining the timing of control neuroimaging studies. A
promising area of further research is a more detailed
investigation of the structure of the peritumoural zone
using multiparametric magnetic resonance imaging, in-
cluding diffusion and perfusion methods, and the anal-
ysis of molecular and immunological factors involved in
the development of peritumoural oedema. Additional
research may be aimed at developing comprehensive
prognostic models combining neuroimaging, morpho-
logical, and clinical parameters for more accurate pre-
diction of the course of glial tumours and individualis-
ation of therapy.
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AHHOTaums. llesbio Hccae0BaHUS SIBJsJIACh OLEHKA MPOTHOCTUYECKOTO 3HA4YeHMs MpesoneparioHHOro
06béMa neprdokaJbHOr0 OTEKA MO JAHHBIM MarHUTHO-PE30HAHCHON ToMorpaduu y nalnueHToB C IJIMOMaMHU.
[IpoBesieHO O HOLIEHTPOBOE HabJII0/jaTe/IbHOE UCCleloBaHNe, BK/IOUMBLIee 60 NaleHTOB B Bo3pacTeoT 21 4075
JIeT, cpeil KOTOPBIX 1pe06J1ajalv BbICOKO3/I0Ka4ecTBeHHbIe AU PY3HbIEe ITTMOMBI 4 CTelleHH 10 K1accupUKaL Uy
BcemupHO¥ opraHusanuu 3ApaBooxpaHeHHs. O6bEM nepudOKaJTbHOrO OTEKA OINpesessJd I0 JaHHBIM
MarHUTHO-pPe30HaHCHOU ToMorpaduu B T2-B3BellleHHOM peXXUMe U pexxrMe 10/jaB/IeHHs CUT'HaJla OT CBOGOAHOM
YKHUJIKOCTU MeTO/I0M BOJIIOMETPUH C OCJIelyIollel cTpaTUdUKaLKel 10 YeTbIPEM IPyIaM, a HeBPOJIOTMYECKUH,
KOHUTHUBHBIN M QYHKIMOHAIbHBIN CTaTyC OLleHUBAJIM C HMcnoJsb3oBaHueM llkasnbl nHcyapTa HanyoHaIbHbIX
HHCTUTYTOB 30poBbs CIIA, KpaTko# mIKa/bl OLleHKH INCUXUYECKOTo CTaTyca U MOAUQPUIIMPOBAHHON LIKAJIbI
P3HKMHa c UTOrOBOH OLleHKOU Yyepes 6 MecslieB. YCTaHOBJIEHO, YTO IIPe/ioNepaliOHHbIN 06 bE€M TepuPOKaTbHOTO
O0TéKa JJOCTOBEPHO KOPPEJMPOBAJ C BbIPaXKEHHOCTbIO GYHKLMOHAJIBHOIO AedULIUTA Yepe3 6 MecsAleB MOCHe
oneparnuu (koapouiueHT koppeasauuur=0,68; p<0,001; 95% noBepuTtenbHbIi HHTepBas 0,52-0,81). [lokasaHo,
YTO IpH 06'bEMe mepudokaabHOro 0TéKa 30 cM® 1 GoJ1ee 1015 HEGIArOMPUATHBIX UCXOL0B 110 MOJUGULIMPOBAHHON
mkaJse PaHkuHa 6oJiee 2 6asioB cocraBuia 60,0%, Torza Kak npu 06bEMe neprudokasbHoro oréka meHee 30 cm?
JIaHHBIH TIOKa3aTeJib He peBbIat 26,7%. PaccyutaHo, yTo Hain4yue nepudoKaJbHOro 0TéKa 06bEMOM 30 cM® U
60J1ee acCOLMHUPOBAHO C NTOBBIIIEHNEM BepPOSTHOCTH Heb1aronpusATHOro GyHKIMOHAIbHOTO Hcxoaa B 4,13 pasa
(orHomeHue maHcoB 4,13; 95% npoBepuTenbHBId uHTEepBaa 1,39-12,27; p < 0,01). YcTtaHOBJIeHO, YTO MOcC/e
XUPYPrudeckoil peseKLUU CpeJHUH 00bEM NMepUPpOKaJbHOTO OTEKA B JJUHAMUKE CHUKAJICS, OJHAKO B IlepBbIe
CYTKH HabJ110[ja/10Ch TDAaH3UTOPHOE YCUJIEHHEe 0TEKa C Toce iyl el perpeccueli k 14-30-M cyTkaM. PaspaboTaHo
[0JIO)KEHHE O TOM, YTO KOJIMYeCTBeHHas oleHKa NnepudpoKaJbHOI'0 OTEKa MO JAaHHBIM IpeJolepallMOHHON
MarHUTHO-PE30HAHCHOU ToMorpaduu MOMKeT HUCI0JIb30BaThCsl KaK 00bEKTUBHBIN KPUTEPUH cTpaTUPUKALUU
pHCKa U IIJTaHUPOBaHHUS IPOTUBOOTEYHON Tepaluy y NallueHTOB C IJTMOMaMH

KnioueBble cnoBa: mnepuTyMopaibHasd 30Ha; HeWpoBusyanusanus; T2/FLAIR; MarHuTHO-pe30oHaHCHas
ToMorpadus; mKana PaHKUHA; cTpaTUdUKALUA pUCKA

BeepeHue

AKTyaZIbHOCTb HCCJIe/loBaHUSI 06yCJIOBJIeHA BbICOKOU
KJIMHAYECKON 3HAaYMMOCTbI0 NepudOKaJIbHOTO OTEKA
MIPY TVTMAJIbHBIX OMYXO0JISIX FOJIOBHOTO MO3Ta, TOCKOJIb-
Ky CTeleHb ero BbIPa)KEHHOCTH MOMKET OKa3blBaTh
BJIMSIHUE Ha HEBPOJIOTUYECKUH CTaTyC, QYHKIIMOHAJIb-
HyI0 He3aBUCHMOCTb MallMeHTa U HCXOJbl JIeUeHHSs.
[JInasbHbIE OMYXOJIM TOJIOBHOTO MO3ra, OCOGEHHO
BBICOKO3JI0KaueCTBeHHbIe N1 Py3HbIE TJIMOMBI, OCTa-
I0TCS OJHOU M3 HauboJiee CAOKHBIX MPo6JieM COBpe-
MEeHHON HeHPOOHKOJIOTUM BBUY UHQUIBTPATUBHOTO
pocTa, BbIpaXKEHHOW GM0JI0TUYeCKON reTePOreHHOCTH
Y He6J1aronpUsITHOTO NMPOrHO3a.

Pexomenpanuu M. Weller et al. [1] u PY. Wen et
al. [2] noxguépkuBaiM HEOOGXOAMMOCTb KOMIIJIEKCHOHN
OLIEHKH He TOJIbKO CaMOr'0 OIYX0JIEBOr'O y3J/a, HO H
OKpY>Kalllel ero NepuTyMOpaJbHON 30HBI, MOCKOJIb-
Ky MMEHHO OHa BO MHOIOM oOIpejeJsfeT BbIpaXeH-
HOCTb KJIMHUYECKOM CHMITOMATHUKH, OCOGEHHOCTH
[I0CJIEONePALlMOHHOTO TE€YEeHUS U pe3yJbTaThbl Jieye-
HUA. CyliecTBEeHHYI0 pOJib B KJIMHHUYECKOH KapTHUHE
[JIMOM HrpaeT nepudoKaJbHbIN OTEK, KOTOPBIN Mpej-
CTaBjsieT CO6OM BaKHBIM NaTOGU3UOJOTUUYECKUH
KOMIIOHEHT oIlyxoJsieBoro nporecca. Ero ¢opmuposa-
HHE CONPOBOXKJAeTCS HapylleHUWeM IPOHULLAeMOCTH
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reMaTo3HIlepaindyeckoro 6Gapbepa, HaKOIJIEHUEM
YKUJIKOCTY IPEHNMYILeCTBEHHO B 6€JI0M BellleCTBE, yCU-
JieHueM Macc-3¢dekTa, KoMIpeccued HpuUJIekKaIIUX
CTPYKTYP U yXyAlleHHueM nepdy3uu MepuTyMopasib-
HbIX 30H. JTH HW3MeHEHUs CIHOCOOCTBYIOT Pa3BUTHIO
04aroBOro HEBPOJIOTMYECKOTO JepHUIUTa, KOTHUTUB-
HbIX HapyIIeHUN U CHWXKeHUI0 QYHKIHOHA/JIbHOHN He-
3aBUcUMOCTHU nanueHToB. [loaxoaw! S.S. Ahn & J. Cha[3]
K HelpOoBH3ya/JU3al[MOHHOHN OLleHKe MepBUYHBIX OMY-
X0JIe! LleHTPaJbHOW HEPBHOM CUCTEMBI TaK)Ke YKa3bl-
Ba/IM Ha HEOOXOAMMOCTb aHa/IM3a NePUTYMOpPAJbHBIX
HW3MeHEeHHUH KaK KJWHUYeCKHU 3Ha4YMMOM YacTHU OIyXO-
JIeBOI0 Ipolecca.

BakHoe 3HaueHHe MMeeT W NpaBUJIbHAs HUHTEp-
npeTanusi I0CJeoNepalOHHBIX HeWpoBU3yan3a-
LUOHHBIX HW3MeHeHUM. [lo manHbiM A.M. Rykkje et
al. [4], cpoku paHHeH MOCJAEONeparMOHHON MarHUT-
HO-pe30HaHCHOM ToMorpaduu MOTYT CYLIECTBEHHO
BJIUSITh HA OLEHKY KOHTPACTHBIX U HEKOHTPACTHBIX
W3MeHEeHUH Tocje yAajeHus rinvuobaactoMsl. B cBoro
odepe b, OOHOBJIEHHbIE KpuTepuu Response Assess-
ment in Neuro-Oncology 2.0 u ux npakTuyeckas HeH-
popaAuosiornyeckass UHTepIpeTanus Nog4€épKUBaOT
Heo0X0JUMOCTb CTaHJApTU3UPOBAHHOU oueHKH T2/
FLAIR-u3MeHeHUH M OCTaTOYHOM MNaTOJIOTUYeCKON
TKaHU NpH rroMax[5-6]. JlonosHUTENbHYIO POJb B
KOMILJIEKCHOH OlleHKe OIyX0JIeBOr'0 Ipoliecca Mrpa-
I0T MO3UTPOHHO-3MUCCUOHHBIE KpuTepunu PET RANO,
pacmupsioniie BO3MOXXHOCTH MOHUTOPHUHIra Aud-
¢dy3HbIX ruoM[7]. KonuyecTBeHHast XapaKTepUCTHKa
MepUTYMOpaJbHON 30HBI HEBO3MOXKHa 6€3 HCII0Jb-
30BaHUSl CTaH/JApTU3UPOBAHHBIX MarHUTHO-pe30-
HaHCHBIX MeTOJUK. KoHCceHCycHble peKoMeHJalluu 1o
JAUHAMUYeCKON BOCIHPUMMYHUBOCTHOM KOHTPACTHOM
nepdy3nOHHON MarHUTHO-PE30HAHCHOU ToMorpaduu
MoYEpPKHBAIOT 3HAaYeHHEe BOCIPOU3BOAUMBIX TapaMe-
TPOB INPU MCCJELOBAaHWU BBICOKO3JIOKaueCTBEHHBIX
rinoM|[8]. Kpome Toro, pacmipeHHble MarHUTHO-pe-
30HAHCHble METOJUKH, BKJOYasg MyJbTUIApaMeTpH-
YeCcKUH MOAX0/, CTEKTPOCKONUIO, PaJIJMOMUKY U KOM-
IJIEKCHYI0 BU3yaJM3alMI0 JIeUeHHbIX TIJIM06JacToM,
M03BOJISAIOT G0JIee MOJIHO XapaKTepru30BaThb Kak caMy
OIyX0JIb, TaK U OKPYKaKLIyI0 €€ 30Hy OTEKA, KaK I10-
Ka3aHo B paborax M. Martucci et al. [9], O.M. Henrik-
sen etal. [10] u T.C. Booth et al. [11].

Ocob6oe BHUMaHUE B NOCJIeJHUE TO/bl y/eseTcs
KOJIMYECTBEHHOM OL|eHKe MepUTyMOpaJIbHOIO OTEKa
KaK NMPOrHOCTHUYECKOro MokasaTes. Z. Fang et al. [12]
M0Ka3aJ/Ik, YTO HWHJEKC NMepPUTYMOpPaJbHOTO OTEKa U
CBsI3aHHbIe C HUM ME€XaHU3MblI BIUSIOT Ha IPOTHO3 y Na-
[UEHTOB C IJIN06JIACTOMOM. ITH JJaHHbIE MTOATBEPK/A-
0T, YTO BBIPAXKEHHOCTb OTEKA MOXKET paccMaTPUBATh-
csl He TOJIBKO KaK paJiuoJIoTHYecKasl XapaKTepHUCTHUKaA,
HO M KaK NOTEeHLHaJbHbIM MapKep OHOJIOTMYECKUX
0COGEHHOCTEN ONmyXoJd U HeO6JIaronpUsATHOrO Te-
yeHUsl 3aboJsieBaHUs. HecMoTpsi Ha cyllecTBeHHBIN
nporpecc, B JIMTEpAaType OCTaéTcad HeAOCTaTO4YHO

MCC/IelOBaHUM, B KOTOPBbIX 00bEM NepUOKAIBHOIO
OTEKa aHaJIM3UpYyeTCs KaK KOJIMYeCTBEHHBIN MOKa3a-
TeJb, HENOCPeCTBEHHO CBSI3aHHBIM C HEBPOJIOTHYE-
CKUM AedULUTOM, KOTHUTUBHBIMU HapyLIEHUSAMU U
GYHKIMOHAJNBHBIM HCXOZ0M II0C/Ie XUPYPrUYecKoro
JledeHus1. HeocTaTOYHO M3yyeHBbI U MOPOTOBbIE 3HA-
YyeHHUs] 06bEMa OTEKA, KOTOPble MOTJIU Obl HCIOJIb-
30BaTbCd B IOBCEJHEBHOU KJIMHUYECKOM NpaKTUKe
sl cTpaTUGUKALUU pUCKa. ITO U ONpeJesnio Lieslb
HaCTOSIILero UCCIe/JOBaHUs — OLLEHUTh MPOrHOCTHYe-
CKOe 3HaueHHUe NpeonepanuoHHOro o6’béMa nepudo-
KaJIbHOI'0 OTéKa 10 JAaHHbIM MarHUTHO-PEe30HAHCHOU
ToMorpaduu B pexxkumax T2 u FLAIR pis HeBposioru-
YeCKOro, KOTHUTUBHOI'O U QYyHKIIMOHAJBbHOTO MCX0Za
y MaLlMEHTOB C [INOMaMH r'OJIOBHOTO MO3ra.

Ma‘repuanbl N MeToabl
HUccnenoBaHue BBIIIOJHEHO B OHOLLEHTPOBOM HabJIt0-
JaTesbHOM dopMaTe Ha 6asze HEHPOXUPYPrUUECKOTO
oTzeneHuss HanuoHanbHOro rocnutaiss npu MuHU-
cTepcTBe 3/paBooxpaHeHust Kevipreizckoil Pecry6uiu-
ku B nepuon c 2021 nmo 2025 roa. B ucciaegoBaHue
ObLIM BKJIIOUEHBbI 60 manydeHTOB B Bo3pacTe oT 21 Jio
75 J1eT co 3/710Ka4eCTBEHHBIMU [VIMAJAbHBIMU ONyXO0JIsI-
MU FOJIOBHOT'O MO3Tra, Y KOTOPBIX 110 JAHHBIM IIpeJione-
paLMOHHOM MarHUTHO-PEe30HAHCHOU ToMorpaduu Bbl-
SIBJIsIJIaCh BbIpaXKeHHasi 30Ha NepUPOKaJIbHOTO OTEKA.
B Mopdosiornieckoil cTpyKType BbIGOPKU NpeobJia-
JlaJii BbICOKO3JI0KayeCcTBeHHble AUddy3HbIE [JIMOMbI
IV crenenu no kjaccudukanuu BceMupHO# opraHu-
3auuu 37paBooxpaHenus 2021 ropa, a UMEHHO IJIU-
o6siactoMa IV crenenu y 30 maniieHTOB M acCTPOLUTO-
Ma IV crenenu y 30 nanueHTOB. Bb160p UMEHHO 3TOM
KaTeropuy G0JIbHBIX ObLJI 06YCJIOBJIEH TEM, YTO NPHU
BbICOKO3/I0KaYeCTBEHHBIX TJIMOMax NnepudoKaIbHbIN
OTEK, KaK MPaBUJIO, OCTUTAET HAaU6OJIbILIe BhIpAXKEH-
HOCTH, OKa3bIBaeT CyLeCTBEHHOE BJIHUSHUE Ha KJIUHU-
YECKY CUMIITOMATHUKY U MOXET CJIYKUTb 3HAYUMbIM
MPOTHOCTUYECKMM MapKepoM TedeHHUs 3a00JieBaHUS.

KpuTepusiMu BK/IIOUEHUS ABJISIUCh HATUYUE BHY-
TPUMO3TOBOU [VIMAJbHOM ONYXO0JIY, NOATBEPXKAEHHOU
KJIMHUKO-HEHPOBU3yaIM3alMOHHBIMU U MopdoJio-
rM4ecKUMH JAaHHBIMH, HajJM4Hue IpeJonepalioHHON
MarHUTHO-PE30HAHCHOM TOMOrpaduu TOJIOBHOIO
Mo3ra ¢ 06s13aTe/IbHbIM BbINOJHEHHEM peXXUMOB T2 U
FLAIR, npoBefieHHe XUPYPrU4eCKOro JiedeHusd, a TakK-
K€ JOCTYNHOCTb KJIMHHWYECKOW OLIEHKH IO IIKaJaM
NIHSS, MMSE 1 mRS Ha OCHOBHBIX 3Tamnax HabJio/e-
Hus. NIHSS npeacraBasieT co6oii National Institutes of
Health Stroke Scale - mkany oieHKM HEBPOJIOTHY€eCKO-
ro ge¢unurta, MMSE - Mini-Mental State Examination,
KpaTKyl0 LIKaJly OLieHKM KOTHUTHUBHOIO CTaTyca,
mRS - modified Rankin Scale, MmogudunupoBanuyto
mKasy PaHKHHA [J151 o1leHKH QYHKIMOHATBHOIO UCXO-
Jla U CTeleHU MHBaJWAM3aLMU. KpuTepusMu UcKIIIo-
YeHUs CIYXKUJIM BbIpaXKeHHbI€e MMOCTUIIEeMUYeCKre WU
[oCTreMOpparuyeckue M3MeHeHUsl BellecTBa MO3Ta,
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CIIOCOGHBIE CAMOCTOSITE/IBHO BJAUATH HA HEBPOJIOTHAYe-
CKUU AedUIUT U 06bEM NATOJOTUIYECKUX U3MEHEHU N
Ha MarHUTHO-Pe30HAHCHOH ToMoTpad Uy, TKEas Co-
MaTHh4YecKas AeKoMIeHcalus, yXyAmanimasa GyHKIU-
OHaJIbHbIM CTAaTyC HE3aBUCUMO OT OIYXO0JIEBOTO MpPO-
Llecca, a TakXe OTCYTCTBUE KJIHOYEBbIX KOHTPOJIbHbBIX
TOYEK JUHAMHUYECKOT0 HAGJII0/[eHH .

OCHOBHBIMM MaTephaJlaMU MCCJIeJOBaHUSA CJIy-
KWJIM MeJUIIMHCKHE KapThl CTAllUOHAPHBIX GOJIbHBIX,
NPOTOKOJIbI HeHWpOBU3YyaJIM3aLUOHHBIX HCCJIe[0Ba-
HUU, onepalOHHbIE KYpPHaJbl, IPOTOKOJbl UHTPAO-
NepanMoOHHOrO0 YJbTPa3BYKOBOIO UCC/Ie0BAHUS, JaH-
Hble THCTOJIOTHUYECKOTO 3aKJ/YeHUS] U pe3yJbTaThbl
JAVUHAMUYeCKOW KJIMHHUYECKON OLleHKU. AHa/IM3 apXUB-
HOM MeJWLMHCKON JOKYMeHTalUW NPUMEHSJCA [JIs
PETPOCIEKTUBHOTO YTOYHEHHUS] aHAMHECTHUYECKUX,
KJIMHUYECKUX U WUHCTPYMEHTAJIbHbIX XapaKTEPUCTUK
OOJIbHBIX, a TaKXKe AJIs COTOCTaBJIeHUsI HeHpoBU3ya-
JIM3allMOHHbIX TOKa3aTeJiel ¢ KIMHUYEeCKUMU UCX0/a-
MHU. Ucnosib30BaHNe HECKOJIbKUX UCTOYHHUKOB JaHHbIX
MO3BOJIMJIO TOBBICUTDH MOJIHOTY HAaOJIOZEHHUsS U obe-
CIIeYUTh COMOCTAaBUMOCTb HEWPOBU3Ya/IN3aLUOHHBIX,
KJIMHUYECKUX U N0CJe0NnepalMOHHbIX Pe3yabTaToB. B
KayecTBe OCHOBHOTO UHCTPYMEHTAJIbHOTO MEeTO/1a UC-
M0JIb30BaJIaCh MAarHUTHO-Pe30HaHCHasA ToMorpadus
rOJIOBHOTO Mo3ra. MccienoBaHue BbINOJIHANM B Ipe-
JlollepallMOHHOM nepuoze 3a 1-10 cyTok A0 Xupypru-
4YeCKOro BMellaTe bCTBa, a TAKXKe B I10CJIe0NepaLlu0H-
HOW AUHaMuKe Ha 1-e, 3-H, 7-e, 14-e u 30-e cyTKU NpHU
HaJIMYMU KJIMHUYECKHUX TOKAa3aHUW U TEXHUYECKOU J10-
CTYIHOCTH UCCJeoBaHUs. HanboJsiee 3HAUUMbBIMHU JJ1s1
OLIeHKH MepudOKaJTbHOr0 OTEKa ABJAIHUCH T2-B3Be-
IIeHHbIe U300pakeHUs U nocjieoBaTebHOCTh FLAIR,
To ecTh Fluid Attenuated Inversion Recovery, pexxum c
Mo/laBJIEHHEM CHTHaJIa OT CBOOOIHOH KHUJIKOCTH. BbI-
6op umeHHo FLAIR u T2-pexxuMoB 6bl1 06YyC/I0BJIEH
WX BBbICOKOM 4YYBCTBUTEJBbHOCTBbIO K BHU3yaJM3alluU
Ba30TE€HHOTO OTEKa B 0eJIOM BelecTBe TOJIOBHOTO
Mo3ra. /[OMmoJIHUTEJNbHO B CTaHAAPTHBIA MPOTOKOJI
BKJ/IIOYanuch T1-B3BellleHHble WM300paKeHUs, a NPHU
Ha/IMYMM NoKa3aHUM - T1-B3BellleHHbIE U300 paXkeHUs
C KOHTPACTHbIM YCUJIEHUEM, YTO UCI0JIb30BaJIOCh JJI5I
YTOUYHEHHUS TPaHUL, ONyX0JIEBOTO y3J1a, 30H HEKPO3a U
KHCTO3HOTO KOMIIOHEHTA.

06béM mnepudoKaJbHOTO OTEKA ONpeJesaau
METOJIOM BOJIIOMETPUYECKOTO aHa/iu3a [0 30HaM
FLAIR-runepMHTEHCUBHOCTH, PACNOJIOXKEHHBIM NepHU-
TyMoOpa/bHO. [Ipy pacuéTe UCKJIHOYAJUCh OYEBUHbIE
HEKPOTHYECKUE U KUCTO3HbIE M0JIOCTH, a B IOCJIeolne-
pPalMOHHBIX UCCJE[0BAaHUAX — TaKXKe MOJIOCTb pe3ek-
IIMY, YTO6GbI He 3aBbIIIATh 06'bEM OTEUYHBIX H3MEHE-
HUM. [lj11 3TOr0 MCHoJsib30BaJicsl MOPOMETPUIECKUH
MeTO/l CEerMEHTAlud U300paKeHHUM, OCHOBAaHHBIM Ha
MoCJIe/J0BaTe/IbHOM BbIJleJIEHUH 00/IaCTH UHTepeca Ha
KaXXJJ0M Cpe3e C NocJaeAyLUM CYMMUPOBAHUEM ILIO-
mazied u nepecy€ToM B 06bEM. TaKON MOAXO[, MOXKET
BBINIOJIHATBCA BPYYHYH JIMGO MOJYaBTOMATHYECKHU

U sIBJIsIeTCS HaubGoJjiee 060CHOBAaHHBIM B HEHPOOHKO-
JIOTHYECKUX HCCIeJOBAaHUSAX, NOCKOJIbKY I03BOJISIET
KOJINYeCTBEHHO OLEHUTb PAaCnpoCTPaHEHHOCTb NaTO-
JIOTUYECKUX U3MeHEHUH, a He OTPaHUYUBATHCS TOJIb-
KO OIMCaTeJIbHOW BU3yaJIbHOM XapaKTepUCTUKOH. [1o
pe3yJabTaTaM BOJIOMETPUM MaLUeHThl ObLIU CTPATH-
dbuIUpoBaHbI HA YeThIpe rPyMNIbl M0 06 bEMY nepudo-
KaJIbHOTO oTéKa: MeHee 30 cm?, 30-60 cm?, 60-100 cm?
u Gosiee 100 cm3. JlaHHasA rpajanusa HUCIOJIb30Balach
JLJIs1 CONIOCTaBJIEHUsI BBIPXKEHHOCTH OTEKa C HEBPOJIO-
rU4ecKuM JepuIUTOM, KOTHUTUBHBIMH HapylLIeHHUs -
MU ¥ QYHKIMOHAJbHBIM UCXO0M.

JonosHUTEebHBIM METOA0M UHTpPAONepaliMOHHO-
ro KOHTPOJISI CJIYXKUJIO YBTPAa3BYKOBOE HCC/Iel0BaHUE
B XOJle ollepalyy nocJje pe3eknuu onyxoau. UHTpao-
nepalnroHHOe YJIbTPa3ByKOBOE HCCIeJOBaHUE IpUMe-
HSIJTU JIJ1S1 yTOUHEHHUS IPaHUL], pe3eKIMH, OLleHKH 0CTa-
TOYHOT'O OIYXOJIEBOI'O KOMIIOHEHTA W BHU3YaJIbHOTO
KOHTPOJISI COCTOSIHUA OKPYXKAIIIUX TKaHed. Mcnosb-
30BaHHE 3TOr0 MeTo/a ObLJIO ONPAB/JAHO €ro JOCTYII-
HOCTbI0, BO3MOXXHOCTbIO IIOJIyYeHHUsI JAHHBIX B pe-
aJIbHOM BpPEMEHM U ero MpaKTU4YecKOH 3HaYUMOCTbIO
JJI1 HeWpOXUPYpruyeckod TaKTHUKU. KimHu4eckue
MeTO/bl UCCJIeJOBaHUs BKJ/IOYaId HEBPOJIOTMYECKUH
OCMOTP U CTaHJapTU3UPOBAHHYIO OLIEHKY COCTOSIHUSA
nalyeHTa MO BaJMJU3UPOBAHHBIM IliKajsaM. HeBpo-
JIOTUYEeCKUH AeUIUT omnpenessiu no mkaae NIHSS
Jl0 omepaluy, B paHHEM I0OC/IeONePalMOHHOM Iepu-
ofe Ha 7-14-e cyTKH, nepej HavyajJoM aJblOBAaHTHOU
XUMHOJIydYeBoH Tepanuu Ha 15-30-e cyTkH, a Takxke
yepe3 3 u 6 MecsaleB. KorHUTHBHbIE QYHKIIUHU OLl€HU-
Basv 1o mkajse MMSE B Te »xe KOHTPOJIBHBIE CPOKH.
dyHKIMOHAMBHBIN HCX0J, aHAJIU3UPOBaJIU 10 MOJM-
duIMpoBaHHON WIKase PAHKWHA, TPU 3TOM UTOTOBOH
KOHEYHOW TOYKOW CYMTasu 3HayeHHe MRS yepes 6
Mecsi1eB nocsue onepanuu. Matepsan 15-30 cyTok oT-
JleJIbHO pacCMaTpHBaJIcs Kak 6a30Basi TOUKa Ilepej] Ha-
4yaJIOM aJ[bIOBAaHTHOTO JIeYeHHUs], IOCKOJIbKY Ha 6oJsiee
M03/IHHE KJIMHUYECKHEe pe3yJbTaThl MOIJIM BJAUSATh He
TOJIbKO HEHpOXUPYypPrudyeckoe BMeUIaTeJbCTBO U [JIU-
HaMHUKa neprdokaJbHOro OTéKa, HO U NPOBOAMMAs
JlydeBasi Tepanusi ¢ TeMo3oJoMu oM. Mopdosioruye-
CKUM MeToJ MPUMEHSJIM [Js1 BepuPUKALUU THUCTO-
JIOTUYECKOT0 BapHUaHTa OMYXOJM M OKOHYATEJbHOIO
NOJATBEPXKJeHUs AuarHosa. [ucTosoruyeckue 3akJjo-
YeHHUsI UCNI0JIb30BAIUCh [JJIS pacnpe/esieHus 60JbHBIX
[0 HO30JI0OTHYeCKUM $opMaM M CONOCTaBJIeHHUsI MOp-
dosiornyeckoro BapuaHTa C BbIpaXKEHHOCTbIO MepH-
¢doKaNbHOr0 O0TEKA. ITO OBIIIO HEOGXOAUMO JJIsl TOBbI-
IIeHUs] JUarHOCTUYEeCKON TOYHOCTH U OJJHOPOJHOCTH
vccaenyeMoi BbIOOPKHU.

CraTucTthyeckass o6paboTKa JaHHBIX NPOBOJU-
JIachb C MCIOJIb30BaHUEM METO/0B ONHCATEJIbHOU U
QHAJUTUYECKOM CTaTUCTUKHU. KosmyecTBeHHble IO-
KasaTe/U MNpeJACTaBJAsJM B BUJe CpeAHeld apudme-
TUYEeCKOHN U CTaHJApTHOTO OTKJOHeHUs (M  SD) npu
HOPMaJIbHOM paclpe/ieJieHuU JIN60 B BU/le MeJUaHbl U
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MeXKBapTHJbHOro pasMaxa[lQR] npu HeHOpMasbHOM
pacnpegenenuy, rae IQR - interquartile range. /lns ana-
JIi3a B3aUMOCBSI3U MeX /[y 06'bEMOM IepUPpOKaTbHOTO
0TéKa U NokKasaTeasiMU QYyHKIMOHAJbHOTO UCX0/a HC-
M0JIb30BAJIM KOPPeJALHUOHHBIN aHaau3 no Ilupcony
nay CnupMeHy B 3aBUCMMOCTHU OT XapaKTepa pacrnpe-
JlesleHus Npyu3HakoB. MeTon [InpcoHa NpUMeHAIN IpU
napaMeTpUYeCKOM pacnpejie/leHUU JaHHbBIX, a METO/,
CnupMeHa - IpU OTKJIOHEHUH OT HOPMaJIbHOCTHU JIM60
[IpY aHaJiu3e MOPALKOBBIX MKaJ. [/ MeXrpynnoBo-
ro CpaBHEHHsl IOKasaTeJeld B KaTeropusx oo6béma
neprdoKaJbHOTO OTEKA MCIOJIb30BaIM COOTBETCTBY-
e KpUuTepruu CpaBHEHHUA KOJIMYECTBEHHBIX U Ka-
YEeCTBEHHBbIX MMPHU3HAKOB. C neJbro HpOFHOCTH‘-ICCKOﬁ
OIlEHKH pPaCCYMTBHIBaJM OTHOLIEHHWE LIAaHCOB Heb6.ia-
FONpPUATHOTO HUcxoAa npyd mRS > 2 B 3aBUCHUMOCTH OT
MOPOTOBOT0 3HAYEHUsI 00bEMA NepUPOKATBLHOTO OTE-
ka 230 cm®. OTHOILIEHHE IIaHCOB OMpe/esisiiv no gpop-
mysie OR=(axd)/(bxc), rae a u d — yucio HaGAOAEHUH
C COBIAJAMIIMMH UCXOAAaMH, b U ¢ — Yuca0 HabJoae-
HUH C AJIBTEPHATHUBHBIMHU HCXOAAaMH B CPaBHHBAEMbIX
rpynnax. Bei6op JaHHOro Metojga ObI 060CHOBaH
BO3MOXXHOCTbBIO KOJIMYECTBEHHO OLEHHUTb CUJIy CBA3U
MeX/ly 06'béMOM OTEKA U PUCKOM HeGJIaronpUusiTHOro
dyHKIMOHANBbHOTO Hcxoa. CTaTUCTUYECKU 3HAYMMBbI-
MU CYMTaNU pasauuus npu p < 0,05. UccrnenoBanue
MpoBeaeHO B COOTBETCTBHUH C IPUHIHIIAMHU 6I/IOMe,Z[I/I-
LMHCKOM 3TUKMU. [IpoToKOJ 61T 0f06peH KomuTeTOM
mo 6M03THKe HalnnoHa/JbHOr0 XUPYPTUYECKOro IeH-
Tpa UMeHH M. MamakeeBa MUHUCTEPCTBA 3/paBOOX-
paHeHust Keipreisckoit Pecniy6iuku ([IpoTokos Ne29
ot 11.02.2021 r.). UccnesoBaHue BbINOJHEHO B COOT-
BETCTBUH C ITUYECKUMU NPUHIUNIaMU BceMupHoil Me-
JUIMHCKOU acconuanuu [13]. Y Bcex mayueHTOB GbLIO
MOJIy4eHO NMHUCbMeHHOe MHOPMUPOBAHHOE COTIacHe
Ha y4acTHe B HCCJeJJOBaHUH, 06pabOTKY MepCoHaIb-
HBIX JJAHHBIX U UCII0JIb30BaHHEe Pe3y/IbTaTOB 00C/Ie/0-
BaHHWA B HAYYHBIX LeJIAX.

PeaynbTaTthbl
IlpesonepanuOHHbBII KJIMHUKO-HEBPOJIOTHYeCKU
CTaTyC NallUeHTOB
Bce manyeHThl MMeJIM BbIPAXKEHHYI 30HY mepudo-
KaJIbHOI'O OTéKa M0 JaHHBIM IpeJonepaloOHHON
MarHMTHO-Pe30HAaHCHOU ToMOTpaduH U XapaKTepHu30-
BaJIMCh 3HAYUTEJbHbIM HEBPOJIOTUYECKUM U PYHKIHU-
OHAJIBHBIM IeQUIIUTOM HA MOMEHT NMOCTYIIeHUsT. 00b-
éM OIyX0JIEBOTO y3Jila B OOJIBIIMHCTBE HAGJIIOAEHUN

BapbupoBas ot 40 go 70 cm? Torjga Kak oGbéM Ie-
pudokasbHOTO OTEKA cocTaBJisl He MeHee 30 cm?, B
cpeaHeM okosio 60 cM3, a B OT[ie/IbHBIX CJydasx mpe-
Bbias 100 cm3. BriGop mOpOroBoro 3HaYeHus Mepu-
¢dokasbHOro 0TéKa Ha ypoBHe 30 cM? 6bLT 06YCJIOBJIEH
TEM, YTO IOCJIe MPEBbIIIeHUs JAaHHOTO0 06'bEMa OTEK,
KaK NpaBUJIO, CONPOBOXAAETCS 3HAYUMBIM Macc-3¢-
$eKToM, BBIXOAUT 3a Ipefesbl JIOKAaJIbHOIO NepUTy-
MOPaJIbHOI0 KOJIbIAa U HAYWHAET BOBJIEKATb POBO/IS-
IMe MyTH U acCOLMaTUBHbIE CETH ['0JIOBHOTO MO3Ta.
JTO NPUBOAUT K YCUJIEHUI KOMIIPECCHUH MO3TOBBIX
CTPYKTYD, NOBBIILIEHUIO PUCKA JHUCI0KALMM U BTOPUY-
HOH UILIeMUH EPUTYMOPAIbHbBIX 30H.

BceM manueHTaM BBINOJIHSJIACh TOTaJjJbHasA pe-
3eKIMd ONyXoJeBOro y3Jja. B mnpegonepanyoHHOM
M paHHEM I[I0CJe0oNepanMoHHOM IepuoAax HpoBO-
JAWJach IPOTUBOOTEYHAs Tepanus, BKJOYaBIIAs
TVIIDKOKOPTUKOCTEePOU bl (JlekcaMeTa3oH B fo3e 12-
16 Mr B CyTKH), OCMOTHYECKHUE AUYPETUKH (MaHHHU-
Tosa 400-800 MJ1 B CyTKM) M NeT/eBble AUYPETUKH
(dbypocemuy, 20-40 Mr), 4yTo 6bLJIO HampaBJeHO Ha
yMeHblIIeHHe Ba30TeHHOI'0 KOMIIOHEHTA OTéKa U CHU-
’)KeHHe BHYTpUYepeNnHOW TrunepTeH3UU. ['McToO0TH-
4yecKoe HCCeJloBaHMe OINepaljMoOHHOro MaTepuasa
NOATBEPAMJIO HAJUYHUE TJIMO0GJIACTOMBI U acTPOLU-
ToMBbI IV cTeneHM 3/10Ka4eCTBEHHOCTH y BCeEX NalU-
eHTOoB. [Ipy mocTynJieHUH BCeM MalMeHTaM HpOBO-
JAWJIach KOMILJIEKCHAs KJHWHUKO-HEBPOJIOTHYecKas
OIleHKa C MCMOJIb30BaHHUEM CTaHAApPTU3UPOBAHHBIX
mKaJ. KOrTHUTUBHBIN cTaTyc onpejessjv Mo LIKajue
Mini-Mental State Examination (MMSE), HeBpoJio-
TUYecKud AedUUUT OlleHMBaNM Mo Iikase National
Institutes of Health Stroke Scale (NIHSS), a dynkuu-
OHaAJIbHBIM CTATyC - M0 MOAUPHUIUPOBAHHON ILIKaJe
PankuHa (modified Rankin Scale, mRS). Pe3yabTaTsl
HCXO/IHOM OLleHKH IpeacTaBeHbl B Tabaune 1.

AHanv3 JaHHBIX, NIpeJCTaBJeHHbIX B Tabuuie
1, mokasaJi, 4TO /10 olepalUH y BCeX MalUEHTOB OT-
MeyaJiCsl BbIpaXK€HHBIH HEBPOJIOTUYECKUH JedUIUT.
3HaueHusa no wmkaje NIHSS BapbupoBanu ot 17 pmo
40 6aJJIoB, YTO COOTBETCTBOBAJIO TIKEJOMY HEBPO-
JorudeckoMy cocrossHumw. [lo mkane mRS nokasare-
JIA HaxXOJMWJIMCh B JManasoHe oT 3 Jo 5 6aJioB, 4TO
CBU/IETEJIbCTBOBAJIO O 3HAYUTEJIbHOM OTPaHHUYEHUHU
bYHKIMOHA/IbHOM He3aBUCUMOCTU. KOrHUTUBHBIE 110-
KasaTesu no mkajse MMSE BapbupoBanu ot 8 po 23
6aJ/1J710B, UTO YKa3blBaJI0 HAa Pa3JIMYHYIO CTeleHb KOr-
HUTHUBHBIX HapylIeHUH.

Tabnuua 1. KorHUTHBHBIH, HEBPOJOTUYECKUH U QYHKIIMOHAIbHBINA CTaTyC Nal[HEHTOB
B 3aBUCUMOCTH OT T'MCTOJIOTHYECKOT0 BApUAHTA OIYX0JIH U 06'béMa NepupoKaJbHOI0 OTEKA

OnyxoJsb / 06bém I1PO n MMSE NIHSS mRS
ActpouuTtoma grade IV, 190 41 cm? 11 19 17 3
(/106HO-BUCOYHO-TEMeHHasl JIOKAJIU3aIHs)
Actpouutoma grade IV, [1OO 50 cm3 9 23 20 3
(TeMeHHO-BHCOYHO-3aThLJIOUHAs JIOKAIU3ALIKA)
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Tabnuua 1. MNpogomkeHne

Onyxo/b / 06béM [P0 n MMSE NIHSS mRS
3
Actponutoma grade 1V, [190 62 cm 10 20 22 4
(BHCOYHO-/I0GHO-TEMeHHas! JIOKaJIU3a1us)
3
[nuo6sactoma grade 1V, 190 85 cm 16 16 30 4
(/106HO-TeMeHHO-BUCOYHAas! JIOKAJIU3aLus)
[nuo6aacroma grade IV, 190 103 cm? 8 12 36 5
(TeMeHHO-3aTbIJIOYHAsA, TAPABEHTPUKY/IAPHASA JIOKAIU3ALUs)
[nuo6actoma grade IV, 10 112 cm? 6 8 40 5
(rny6okas BUCOYHO-TeMEeHHO-3aThIJIOYHASA JIOKAIU3aLUA)

Mpumevarue: [P0 - nepudokasbHBIN OTEK

MNcTOYHUK: pa3paboTaHo aBTOPAMH Ha OCHOBE COGCTBEHHBIX KIMHUYECKUX HAOIIOAeHU I

JnHaMmuka neprudpoKaJIbHOro oTéKa

NPH IMAJIbHBIX ONYX0JIAX 'OJIOBHOrO MO3ra

B mocsieonepallioOHHOM NepHO/ie AUHAMUKA Tepudo-
KaJIbHOT'0 OTEKa paccMaTpUBaiach Kak OfMH U3 KJIO-
YyeBbIX KpUuTeprueB 3QPEeKTUBHOCTH XUPYPrUYeCcKOTo
JIeHeHHA U BbIPAXXE€HHOCTHU PEaKTUBHBIX W3MeHEeHUH
B MO3roBOM TKaHHU. [IpocnexxuBaHue 06bEMa OTEKa
M03BOJIMJIO OLIEHUTh COCTOsSIHWE reMaTo3HIedanu-
YyecKoro O6apbepa, 3PPEeKTHUBHOCTb MNPOTHUBOOTEY-
HOM Tepanuu U OoIpeAe/IUMTb ONTHMaJibHbIe CPOKH
KOHTPOJIbHOW MarHUTHO-Pe30HAaHCHON ToMorpaduu
nepej, HayaJloM a/'bIOBAaHTHOro JeyeHus. OueHka

v
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02-02:2021 5119
246

06béMa nepudoKaIbHOT0 OTEKA MPOBOMUIACH HA OC-
HOBe JJaHHBIX MarHUTHO-PE30HAHCHOU ToMorpadpuu
B pexxuMax T2-B3BellleHHbIX U306paxkeHuil u FLAIR,
a TakXe Mo pe3yJbTaTaM UHTPAONEPALLMOHHOIO Y/Ib-
TPa3BYKOBOTO HccJjefoBaHuUs. [I[puMep HeWpOBHU3Y-
aJIM3allMOHHON KapTHHBI NepudOKaJbHOIO OTEKA
npencTasJseH Ha PucyHke 1.

Kak npeacraBsieHo B Tabusuie 2, AMHAMUKA 00bE-
Ma nepuOKaJTBLHOrO OTEKA Y MAIlMeHTOB C [VIMAJbHbI-
MU OIyX0JISIMHU FOJIOBHOT'O MO3ra XapaKTepHu30BaJsach
MO3TAlHbIM U3MeHEeHHEM MoKa3aTeJsed B pasjMyHble
CPOKH HaOJIIOJeHUS.

PucyHok 1. MarautHo-pe3oHaHcHast ToMmorpadus rososHoro mo3sra (T2/FLAIR),
JleMOHCTpUpYyIasa nepruPpoKaJbHbIN OTEK BOKPYT IJIMAJbHOHN OMYX0JIH
MNcTOYHUK: pa3paboTaHo aBTOPAMH Ha OCHOBE COGCTBEHHBIX JJaHHBIX MPT

Tabnuua 2. lunamMuka 06bEMa neprupoKaJbHOro OTEKA
y HAIJMEeHTOB C IIMaJbHBIMHU OMYXO0JISIMHU ['0JIOBHOTO MO3Ta

Ne Ilepuoj ucciaenoBaHus MeTo/, BU3ya/IM3aLMH n CpeaHuii 06béMm I1PO (cm3)
1 Jlo onepayuu MPT 60 64.3+15.7
2 [lepep peseknuei WuTpaonepauuonHoe Y31 60 67.1+18.2
3 [ocne ynanenus onyxouu WHTpaonepauuonHoe Y31 60 43.7+10.8
4 7-e CyTKU MPT 60 29.4+125
5 10-14-e cyTkH MPT 60 18.1+£9.6

Mpumevarue: [1P0 - nepudokanbHBIN OTEK

MNcTOYHUK: pa3paboTaHo aBTOPAMH Ha OCHOBE COGCTBEHHBIX KIMHUYECKUX HAOII0AeHU I

Kak BHAHO W3 JaHHBIX, NpeACTaBJEHHbIX B Ta-
Osulle 2, Mocje yAaJeHUs OIyX0JIeBOTO y3Jla OTMe-
YaJIoCh TMOCJe0BaTe/JbHOEe YMeEHbIIEHHEe CpeHEro
00béMa nepudokasbHOro oTéka. Hanbosiee BHICOKUI

noKasaTeJsib GUKCUPOBAJICS JI0 ONePaliiy ¥ HEeMoCpe/I-
CTBEHHO Tepej; pe3eKijieil Mo JaHHBIM HHTpaomepa-
LOHUOHHOTO yJII)Tpa3ByKOBOFO HuccjenoBaHusd, TOrga Kak
1ocJjie yaJeHus OMyX0JIU HabJII0/[aI0Ch BhIpaXKeHHOe
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cHmkeHHUe 06béMa [1PO0. K 7-m u 14-M cyTkam noce-
ONepallMOHHOTO IEepHUoJia COXpaHAJaCh YCTOWYMBAsA
TeH/IeHLIUSA K JaJbHellleMy perpeccy oTéka, YTO CBU-
JleTeJIbCTBOBa/IO 06 3PpPEeKTUBHOCTU XUPYPrUYeCKOH
JEeKOMIIPecCud U NpPOBOAHMMOM NPOTHUBOOTEYHOH Te-
panuu. /[ HaAMJSAAHOTO OTOGpaXKeHHs BBISBJIEHHOU
JUHAMUKU AaHHble TabauIbl 2 Tpe/CTaBJeHbl TAKXe

80
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60
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20
10

volume (cm?)

Cpeauuii 06bém [1PO

rpaduyecku Ha Pucynke 2. Kak BugHo Ha PucyHke 2,
nocJie He6OIBLIOr0 YBeJUYeHUs I0Ka3aTeJ sl Ha JTare
npeJonepanoHHOr0 UHTPAONepallMOHHOTO KOHTPO-
JIA B A&JII)HGFILLIE‘M OTMeYaeTCs OTYETIHNBOE CHUXKEHHUE
cpefiHero o6béMa neprupoKaJbHOr0 OTEKA, 0COOGEHHO
nmocjie pe3eKuu oNnyXoJii U B TeY€HHE MEePBbIX ABYX
HeJle/1b 110CJIe OIePaLUH.

!

Jlo onepauuu

(MPT) (V3H)

Jlo onepauuu HMHTpaonepanyoHHO

14 cyTku
(MPT)

7 CyTKH

(V3H) (MPT)

PucyHok 2. /luHaMuka 06béMa neprudokaJbHOro 0TEKA /10 U [0C/ie XUPYPTrUYecKoro JedeHUst
MNcTOYHUK: pa3paboTaHo aBTOPAMH Ha OCHOBE JaHHBIX TaGuIuIbl 2

Bojsiee fgeTanbHBIM aHaAW3 JAWHAMHUKH Hepudo-
KaJIbHOTO OT€Ka U KJIMHWYECKUX MOoKa3aTesel Mpej-
ctapJieH B Tabsune 3. Kak Moka3bIBalOT NpUBeJEHHbIE
JlaHHbIe, U3MeHeHHe 00béMa NepudpOoKaJIbHOTO OTEKA
B IIOCJeONepalMOHHOM IepUuojie CONPOBOXAAIOCH
COOTBETCTBYIOIEN JUHAMUKON HEBPOJIOTUYECKOTO U
GYHKIMOHAJIBHOIO CTATyCa MalueHToB. [Ipu 3aToM cTe-
IeHb perpecca OoTéka MMeJsa KJIMHUYECKOe 3Ha4YeHHe,

MOCKOJIBKY acCOI[MUPOBaIaCh C YMEHbIIEHUEM BbIpa-
»KEHHOCTH 00II[eMO3roBOM M 04aroBOM CUMIITOMaTUKH,
aTakKXe CyJydlleHMeM [I0Ka3aTesed I0OBCeJHEBHOM aK-
TUBHOCTU U QYHKIIMOHAJbHOM He3aBUCUMOCTH. [Ipen-
CTaBJIEHHbIE B Ta0JIMIIE Pe3yJIbTAThI TO3BOJISIOT 60Jiee
MOJIHO OIIEHUTh B3aMMOCBSI3b MEX/ly HEUPOBHU3yaIU-
3aI[MOHHBIMHM U3MEHEHUSIMU U KINHUYECKUM TeYeHHU-
eM 3a00JIeBaHUS HA Pa3JIMYHBIX 3Talax HAGIIOeHUs.

Tabnuua 3. [luHaMuka 06béMa [1P0, KOTHUTUBHBIX U PYHKIIMOHAIbHBIX ITOKa3aTeel

KoHTposibHas Touka M®0 (cm?) MMSE NIHSS mRS
Jlo onepauuu 60.2+14.8 16 > 20 4-5

HHTpaonepanioHHO 453+11.7 - - -
1-e cyTKH 55.1£139 12 >20 4-5

3-U CyTKU 40.5+10.2 16 18-20 4

7-e CyTKU 30.4+8.1 19 16-18 4

14-e cyTKH 25.6+7.3 21 15-16 3

30-e cyTKH 20.8%£6.5 24 12-14 3

3 Mecsna 15-19 28 8-10 3

6 MecsLEeB 12-15 30 5-6 2

Mpumevarue: [P0 - nepudpokasbHBIN OTEK

MCTOYHMK: pa3paboTaHO aBTOPAMH Ha OCHOBE PE3y/IbTATOB HAGJII0[EeHHUS

Kak nokasaJsi aHa/iu3 JaHHbIX TabuLbl 3, mocjie Xu-
pPYyprudeckoro yJajeHusi OMyXoJd OTMedaaoch MOCTe-
NeHHOe CHIKeHHe 06béMa nepudpoKajbHOro oTéka. B
nepBble CYyTKH I0C/Ie onepanyy Haboaancs GeHoMeH
TaK Ha3bIBAEMOT'0 «OTEKOBOT'0 PHUKOLIETA», CBSI3aHHbIN
C peaKkTHUBHBIM BOCIAJUTEIbHbBIM OTBETOM MO3I'OBOMU
TKaHU. B ganbHeleM, HaunHas ¢ 3-7 CyTOK, IPOUCXO-
JIUJIO YCTOWYHBOE YMeHbIlIeHHe 06 béMa OTEKA C IIoCTe-
MEeHHbIM y/Ay4lleHHeM HeBPOJIOTUYeCKOro U QyHKLHU-
OHAJILHOI'O CTaTyca MallMeHTOB. Y BCeX BKJINUYEHHBIX
NalMeHTOB HMEeJUCh BHYTPHUMO3TOBbIE IJIMAJbHBIE
ONyX0J1 GOJIBIIMX M TMTAHTCKUX pa3MepoB (JUHEH-
HbIH pa3mep 24,0-6,0 cM; 06bEM onyxosu oT 60 cm? 1o

2100 cm?), conpoBOXKAaBIINECS BbIPQXKEHHBIM IepH-
doKanbHBIM Ba3oreHHbIM OTEKOM (06BéM [P0, kak
npaBuio, >60-100 cm3, B psse HaboZeHUl — 6oJiee
100 cm?) (Ta6uiuua 2). Habuioa10ch BbIpaXKeHHOE CHU-
keHue [1P0 vHTpaonepanoHHO (JAeKOMIPECCUBHBIN
3 deKT pe3eKnuu), 3aTeM TPAaH3UTOPHOE YBEJUYEeHHE
Ha 1l-e cyTKU («OTEKOBBIM PHUKOILET»), MOCJIE Yero -
YCTOMYMBBIN perpecck 7-14 cyTkaM U JajibHel1Iee CHU-
»keHue K 30-my aHo (Puc. 3). Takas paHHsAA JUHAMHUKa
CoIJIacyeTcsl C TeM, YTO NOCTONEPALlMOHHbIE PeaKTUB-
Hble U3MEHEeHUsI U OTEK MOTYT YCUJIMBATLCS B IlepBble
JHU U 3aTeM yMeHblIaTbcd; paHHee MPT-okHO kpu-
TUYHO /JIs1 KOPDPEKTHON OLIeHKH MOoCJieonepanioHHON
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KapTUHBL. B oTmanéHHble cpoku 3 U 6 MecsileB 06b-
ém T2/FLAIR-rUNepUHTEHCUBHOCTH OTpakaeT CyM-
MapHO Ba30TeHHBIA OTEK, MOCTONepalMOHHblE U

60
55
50
45
40
35
30
25
20
0 5 10

061béM PO, cm?
(mean)

MOCT/Iy4YeBble M3MEHEHHA, a TaKXe BO3MOXHYH HH-
bUIBTpaLMIo; MO3TOMY AJI 3TUX CPOKOB MCIOJIB3Y-
eTcst TepMUH «06béM FLAIR-anoManuu» (Tabauna 3).

15 20 25 30

IMepuoa nocsie onepanuu (AHU)

PucyHOK 3. JIuHelHbIi rpadyK JUHAMUKH CPeJHEro 06béMa nepudoKanbHoro otéka (cm?)
Ha Pa3/IMYHBIX 3TallaX Ha611}0/1e1-n/151

Source: pa3paboTaHo aBTOPAaMH Ha OCHOBE JAaHHbIX TabuIbl 3

TakuM 06pa3oM, MoJiyyeHHble Pe3y/bTaThl CBU/E-
TEJIbCTBYIOT O TOM, UTO BbIpaXKEHHbIN NeprdoKaIbHbIN
OTEK ABJISIETCS HE TOJIbKO HEMPOBU3yaIU3aLHOHHBIM
NPHU3HAKOM, HO M BaXXKHBIM KJUHHUKO-IIPOTHOCTHYE-
CKUM GaKTOPOM, OTpaXKAIOIIUM CTeNeHb KOMIPECCUU
MO3TOBOM TKaHH, HapylleHHe MUKPOLUPKYIALUU U
TUIIOKCHIO IEPUTYMOpPa/bHbIX 30H. Jlaxe nocjie paju-
KaJIbHOTO y/la/IeHHs ONyX0JId BOCCTAHOBJIEHHE HEBPO-
JIOTU4EeCKUX QYHKLHUN HPOUCXOAUT MejJIeHHee, MO-
CKOJIbKY QYHKIIMOHAJBbHO 3HAaYMMble HeHpOHaJbHbIE
CETH AJUTETbHOE BpeMsI HAX0/AUJIUCh B YCI0BHUAX KOM-
MPeCcCUy U WLIEMUH, a IEPUTYMOpaJbHasl TKaHb OCTa-
éTcsa 60iee ysI3BUMOM K MUHTPAONepaliHOHHOM TpaBMe U
pPaHHUM [IOCJIe0epallMOHHBIM K0JIe6aHUSAM TepPY3HUH.

Hapsiny ¢ aHanu3oM Ioc/eonepanioHHON [Au-
HaMUKH neprdokaJbHOTO OTEKa Obla NpOBeJEeHa
OIleHKa ero NpOrHOCTHYecKoro 3HavyeHus. B kaue-
CTBe TIIOPOrOBOT0 YPOBHS ObLI BhIOpPAH 06BEM IEpHU-
¢dokasbHOro oréxka 30 cM3, MOCKOJIbKY UMEHHO MOC/E
NpeBBIIIeHUsI JAaHHOTO 3HAa4YeHHUsI OTEK 4Yallle COIpo-
BOX/AeTcsl KJIMHUYECKH 3HAYUMbIM Macc-3¢deKToM,
BBIXOZUT 3a Mpe/iesbl JIOKaJIbHOTO IEPUTYMOPAIbHO-
ro KOJIbl[a, BOBJIEKAET MPOBOASLIME YTH U accoljua-
THUBHBIE CETH FOJIOBHOI'O M0O3T4a, & TaKXKe YBEJIUYUBAET
PHUCK JUCJIOKALUK U BTOPUYHON UIIEMUH. YCTAHOBJIE-
HO, 4TO Npe/ioNepalluoOHHbINA 06bEM neprudoKaJIbHOTO
0TéKa JJOCTOBEPHO KOPPEJIUPOBaJI C BEIPAXKEHHOCTHIO
dyHKIMOHANBHOTO AedHLIUTaA Yepe3 6 MecsleB M0OCe
onepanuu (r=0,68; p<0,001; 95% AU 0,52-0,81). [Ipu
06béMe nepudokaspbHoro otéka =230 cm® gosisd Heb1a-
TONPUATHBIX MCXO/0B, ONpeJesisieMbIX KaK 3HaYeHHe
MoAUGHLIMPOBAaHHON lIKaibl PaHKKWHA 6osee 2 6aj-
Ji0B, coctaBuaa 60,0%, Torga Kak npu o6béme nepu-
¢dokasnbHOro oTéka <30 cM® naHHBIN NOKa3aTeNb GbLI
paBeH 26,7%. PacuéT oTHOIIEHMs ILIAaHCOB MOKa3aJ,
YTO HaJM4Me nepudokasbHoro oréka =30 cm® acco-
LIUMPOBAHO C YBeJUYEHUEM pPUCKA HEGIArONpPUSTHOTO
dyHKUMOHANBHOTO Ucxoza B 4,13 pasa (OR=4,13;95%
AN 1,39-12,27; p<0,01).

YcTaHOBJIEHHbIE 3aKOHOMEPHOCTU HUMEIOT HeENo-
Cpe/ACTBEHHOE NMPaKTUYeCKOe 3HaYeHUe JJ1s1 BeJleHUs
NalMeHTOB C IJIMaJbHBIMU ONYXOJSIMU TOJIOBHOIO
MoO3ra. Y>Ke Ha Ipe/iollepalluOHHOM 3Tare MalueHThl ¢
06bEMoM nepudokasbHOro otéka 230 cM3 MOTYT GbITh
OTHEeCeHb! K IpyIIe BbICOKOTO PUCKA HebJIarompusT-
HOro QYHKIMOHAJbHOTO MCX0/IA TI0 MOAUPUITUPOBAH-
HoM kaJsie PankuHa (mRS>2),yTo ciefyeT yuuThIBaTh
npu cTpaTUdUKALUU PUCKA, JIAHUPOBAaHUU 0O0BEMaA
NepuoNEePAIMOHHOr0 HAGJIIOAEHUS U BbIOOpE UHTEH-
CMBHOCTU NPOTHUBOOTEYHOU Tepanuu. CyliecTBEHHOe
3HayeHHe MMeeT TaKKe COOJI0JleHHe ONTUMaJbHBIX
CPOKOB KOHTPOJIbHOM MarHMTHO-Pe30HaHCHOM TOMO-
rpadvu B paHHEM MOCJIeoNepallMOHHOM NepHO/ie; Bbl-
NOJIHEHHWE HCCIe[J0BaHUSl B PEKOMEH/I0BAHHOM OKHeE
24-48 yacoB, HO He 03/iHee 72 4acoB MOCJIe ONlepaluHy,
N03BOJIsIET HauboJiee KOPPEKTHO UHTEPIPETUPOBATH
nocJjieonepaliMoOHHble U3MEHEHUs], OLleHUTh OCTaTOo4Y-
Hble NaTOJIOrMYeCcKUe 30Hbl U ONpeAesUThb AalbHel-
HIVIO JIeYeOHYI0 TaKTUKY.

[Ipu nocneaywoIeM JUHAMUYeCKOM HaOJII0[eHHY,
0COGEHHO B CPOKHU 710 12 Hejesb HocCJe 3aBepILeHUs
XUMHOJIy4€eBOTro JieyeHusl, He06X04MMO YIUThIBATbH Be-
POATHOCTB IICEBAONPOrpeccuu npu aHaause MPT-kap-
THHBI, IOCKOJIbKY yBesudeHHe 30HbI FLAIR-usmeHe-
HUM B 3TOT NEpUOJ He BCerja CBUJETENbCTBYET 00
HMCTUHHOM NPOrpecCUPOBaHUHU OIIYX0JIEBOI0 ITPOIiecca.
Takum 06pa3oM, oJiyyeHHbIEe Pe3Y/bTaThI CBU/IETEb-
CTBYIOT O TOM, YTO BbIpaKEHHbINM NepudoKaIbHbIN
OTEK SIBJISIETCS He TOJbKO BaXXHbIM HEWpPOBU3yasu-
3aLMOHHBIM II0OKa3aTeseM, HO U 3HAaYUMMbIM KJIUHU-
KO-IIPOTHOCTUYECKUM $aKkTopoM. Ero BbIpaXkeHHOCTb
onpefessieT TSXKECTb JJOONeEePALMOHHOI'0 COCTOSIHUS,
0COOGEHHOCTH paHHEro N0CJe0NepalMOHHOr0 Nepruosia
Y BEPOSITHOCTb HE6JIaronpusiTHOro GyHKIMOHAIBHO-
ro UCX0/a B OTJaJIEHHbIe CPOKU HabJtoAeHus. [loce-
JloBaTeJIbHOEe yMeHbIlleHHe 00'béMa NneprudpoKaIbHOI0
OTEéKa MoCcJie XUPYPru4yecKoro JiedeHUsl COMpPOBOXK/a-
JIOCh Y/Iy4IlleHHeM HeBPOJIOrHYECKOTr0, KOTHUTHBHOIO
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U OYHKIMOHAJIBHOI'O CTaTyca MallMeHTOB, YTO MOJ-
TBepXK/JaeT NPaKTUYeCKyl0 3Ha4YMMOCTb BOJIIOMETPU-
YeCKOH OLleHKHU OTEKa B CHUCTeMe NpeJoNepalOHHON
cTpaTudUKaLUM pUCKa U AUHAMUYECKOro MocJeole-
palMOHHOIO MOHUTOPHHTA.

O6cyxpaeHue

Pe3ynbTaThl MpOBEAEHHOTO MCCIeL0BaHUA MOKa3aJly,
YTO Mpe/oNepallMOHHbIA 00bEM MNepUPpOKaJIbHOTO
0TéKa NP BbICOKO3/JI0KAaYECTBEHHBIX IVIMAJIbHbBIX OIY-
XO0JISIX TOJIOBHOT'O MO3Ta MMeeT CAMOCTOSITE/IbHOE KJIU-
HUKO-TIPOTHOCTHYECKOE 3HadyeHue. YCTaHOBJIEHHas
CBA3b MeXJy yBesudeHHeM o6béMma [1PO, BbipakeH-
HOCTbI0O HEBPOJIOIMYECKOT0 AedULINTA, KOTHUTUBHBIX
HapylleHUH U He6JIaronpusTHbBIM QYHKIIMOHAJIBbHBIM
HCXOJI0OM Yepe3 6 MecsilieB 03BOJIsIET PacCCMaTPUBaTh
neprudokasbHbINA OTEK HE TOJIBKO Kak HeHpoBU3yaJu-
3alMOHHBIN GeHOMEH, HO U KaK N0Ka3aTeJ b TSKeCTH
onyxoJsieBoro mnpoiecca. [losyyeHHble JaHHBbIE COIO-
CTaBUMBbI C pe3y/JbTaTaMHd COBPEMEHHBIX HCC/Ie0Ba-
HUU, MOCBAUEHHBIX KOJUYECTBEHHOW OLeHKe Iepu-
TyMopaJibHOM 30HbIL. M. Gao et al. [14] nokasany, 4yTo
WHTpPAOIyX0JeBble U MEPUTYMOpPaIbHbIe paJjHOMUYe-
CKHUe NMPU3HAKU M0 JaHHBIM MarHUTHO-PE30HAHCHOU
TOoMOrpaduu HUMEIT NMPOrHOCTUYECKYIO LIeHHOCTb Y
MaLHeHTOB C [VIMOMaMH.

U. Wiirtemberger et al. [15] npogeMoHCTpHpOBa-
JIM, YTO NEepUTYMOpaJibHasi 30Ha MpH [JIH0GJacToOMe
XapaKTepU3yeTcsl He TOJIbKO Ba30T€HHBIM OTEKOM,
HO U M3MEHEHHOW MHUKPOCTPYKTYpPOH, UTO OTpakaeT
WHOUJIBTPATUBHBIA XapaKTep OIYX0JEeBOr'0 pOCTa.
R. Tan et al. [16] Takxe MoKa3aay, YTO paZuoMHUYe-
CKHM aHa/iu3 OMyXOJIM U MepPUTYMOPaJbHOrO OTEKa
MOXET MCIMO0JIb30BaThCs /JJI IpeJoNnepaliiOHHOro
MPOTHO3UPOBAHHUSA CTENEHU 3/JI0KAaYeCTBEHHOCTH TJIU-
oMbl. TakuM 06pasoM, pe3y/JbTaTbl HCCJIeJOBaHUS
COIJIACyIOTCS C COBPEMEHHBIMH NpPeJCTaBJIEHUSIMU O
TOM, YTO IEPUTYMOpaJibHasi 30Ha CO/IEPXKUT KJIMHUYe-
CKU U TPOTHOCTHUYECKH 3HaYMMYyto nHPopMaruw. Oco-
ObIl UHTepecC NpeACTaBsieT UHTePNpeTaL s PaHHUX
nocJsieonepanioHHbIX U3MeHeHuil. FX. Fu et al. [17]
MOKa3a/IM JJUarHOCTUYECKYIO0 I[[eHHOCTh MyJbTHIApa-
MeTPUUECKUX PASUOMUYECKUX Mojened ajasa audoe-
peHLMalMU pelUuBa IJIMOMbI U NCEBJONPOrPECCUH.
G. Librizzi et al. [18] B cucTeMaTU4eCKOM 0030pe TaKxe
MO/YepKHYJIM 3HaYeHHe TepUoNepalMOHHbIX Heklpo-
BU3yaJIM3allMOHHBIX NPEJUKTOPOB MpPOrpeccupoBa-
HUS ONyXOJIU U NICEBJONPOrPECCHUHU.

J. Lin et al. [19] npogeMoHCTpUPOBaIN LIEHHOCTh
pa/lMOMHUYECKHUX NPU3HAKOB Ha MyJIbTHIIApaMeTpH-
YeCKOW MarHUTHO-pe30HAaHCHOW ToMorpaduu s
pasrpaHUYeHUsl ICEeBJONPOrpeccCud U pelujuBa y
MaLMEeHTOB C BbICOKO3JI0KAaYe€CTBEHHBIMH TJIMOMAMHU.
ITH AaHHbIe NOATBEPKAAIOT, YTO MHTEpPIpeTalusl 1o-
cneonepanuoHHod FLAIR/T2-runepuHTEHCUBHOCTH
TpebyeT OCTOPOXKHOCTH, IIOCKOJIBKY OHA MOXET OTpa-
KaTb KaK peaKTHBHbIe U3MEHEHHUS, TaK U UCTUHHYIO

ONYyX0JIEBYI0 JUHAMUKY. BbISIBJIEHHBIN B HacTOsILEM
vccie0BaHUU peHOMEH TPAH3UTOPHOTO YBEJINYEHUS
06béMa nepudpoKaIbHOIO OTEKA B paHHEM I0CJIeone-
pPallMOHHOM MepPHO/ie MOXKET ObITh 06'bSICHEH pEaKTHUB-
HOW IepeCTPOMKOMN TKaHeH, HapylleHHneM MUKpPOLUp-
KyJSILUU Y BPEMEeHHBbIM yCHJIeHHeM NPOHHUIaeMOCTH
reMaTo3HIedaIndecKkoro 6aprepa. B aToM KOHTeKCTe
nanHble H. Blakstad et al. [20], mocBsiléHHbIE YacTo-
Te U UCXO0J,aM ICEBJONPOTPECCUH IOC/e Jy4eBOH Te-
panuu y GOJIbHBIX IMIM06JIACTOMOM, [JONOJHUTETbHO
NOJ4YEPKUBAIOT CJOXHOCTb HWHTEpIIpeTalu HeHlpo-
BU3Yya/JIM3allUOHHOW KapTHHBI Yy JaHHOW KaTeropuu
naydeHToB. CrefoBaTesbHO, paHHee TIOC/jeoNepa-
nUoHHOe yBesnuyeHue 30Hbl FLAIR-usmeHeHuil He
BCerja cjelyeT TPAaKTOBATh KaK NposiBJeHUe HebJia-
rONpUsITHON JJUHAaMHKH, OCOGEHHO NpPU OTCYTCTBUU
KJIMHUKO-PaIN0JIOTHYECKUX NPU3HAKOB MCTHHHOIO
nporpeccupoBaHus. CylecTBeHHY0 poJib B popMUpo-
BaHUU U MOAJEPXKaHUU OTEKA UTPAIOT U MOJIEKYJSIp-
Hble MeXaHU3MBI.

L. Castafieyra-Ruiz et al. [21] paccmaTpuBaroT
aKBaNOpPHUH-4 KaK OJHO M3 KJIOYEBbIX 3BEHbEB, CBfl-
3bIBAIOIIUX HapylleHHe BOJHOI'0 TPAHCIOPTA, IJIMM-
daTtuveckyo AUCPYHKIMIO, HIMMYHHOE YKJOHEHHE U
YCTOMYUBOCTD OMYXOJH K JIe4EHHIO MIPU [JIM06J1acTo-
Me. ITU TNpe/CTaBJEeHHUs XOPOLIO COIVIACyTCSA C IO-
JIy4eHHbIMU JAaHHBIMH, COTVIACHO KOTOPBIM BhbIpaXKeH-
Hbld neprdoKaJbHBI OTEK aCCOLUUPOBAH C GoJiee
TSOKEIBIM HEBPOJIOTUYECKHMM CTaTyCOM U XYM
GYHKIMOHANBHBIM NpOorHo3oM. TakuMm o6pasom, co-
[OCTaBJieHue COOGCTBEHHBIX pe3yJbTaTOB C COBpe-
MEHHBIMHU MEeX/[YHapOJHbIMU JaHHBIMU IOKa3bIBAET,
YTO nepudOKaJIbHbIN OTEK ABJSETCS HE TOJbKO IO-
KasaTeJsleM paclpoCTPaHEHHOCTH NEPUTYMOpPAJIbHBIX
M3MeHEHUM, HO U KJIMHHUYECKHM 3HAYMMBbIM IPOTHO-
CTUYeCKUM MapKepoM. Ero xosndecTBeHHasi olLieHKa
MOXKeT paccMaTpUBaTbCS KaK JOCTYNHBIA HUHCTPY-
MEHT NpeJioNepalMoOHHON CcTpaTUPUKALMU PUCKA, a
JlasibHelIllee pa3BUTHE JJAHHOTO HalpaBJIeHUs LieJie-
CO006pa3HO CBSI3BIBATb C MHTeErpaldei BOJIOMETPHHY,
MyJIbTUIIapaMeTPUYeCKOH  MarHUTHO-PEe30HAaHCHOU
ToMorpaduu, paJUOMUKU U MOJIEKY/ISIPHBIX MapKEPOB
MepUTyMOpPaJIbHOU 30HBI.

BbiBoAabl
[IpoBeéHHOE HCcClIef0BaHMe TO3BOJIUIO YCTAHOBUTD,
YTO epuPOoKaJbHbIA OTEK IPU BICOKO3JI0KAYECTBEH-
HBIX IVIMaJIbHBIX ONyX0JISIX TOJIOBHOI'O MO3Ta [TPe/CTaB-
J1sieT 060 BaXKHBIN KJIMHHUKO-NTAaTOPU3HNOJIOTUYECKU N
KOMIIOHEHT OITyX0JIeBOT0 Ipoliecca, 0Ka3bIBAOLUH Cy-
IleCTBEHHOE BJIMSIHME Ha HEBPOJIOTUYECKUH CTATyC U
byHKIMOHA/IbHBIE HCXO/bl IeyeHus1. KosinyecTBeHHas
OIleHKa 00béMa neprudOoKaIbHOTO OTEKA M0 JaHHBIM
MarHUTHO-pe30HaHCHOM ToMorpaduu B pexxumax T2 u
FLAIR no3BoJisseT 06'b€eKTHBHO XapaKTepU30BaTh CTe-
NeHb BOBJIEYEHUS NEPUTYMOPAJIbHON TKaHHU U OLleHU-
BaTb BBIPAKEHHOCTb KOMIIPECCHOHHO-UIIEMUYECKUX
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W3MEeHEHHUH B OKpYXaWLKX CTPYKTypax Mo3sra. AHa-
JIN3 MOJIY4Y€HHBIX JAaHHBIX IIOKa3aJ, 4YTO YBeJIMYEeHHe
npefionepayoHHOro 06béMa rneprudpoKaabHOro OTEKA
conpoBoXkzaeTcs 6osiee BbIpaXKEHHBIMH HEBPOJIOTH-
YeCKUMH HapyLUIeHUsIMU U CHHKeHHeM QYHKIIMOHAJIb-
HOM He3aBUCUMOCTHU MManKeHTOB.

BbLI0 ycTaHOBJIEHO HAJIMYMe JOCTOBEPHOM CBS3U
Mex/Jy 060béMOM nepudoKaTbHOrO OTEKA U PYHKIHU-
OHAJIbHBIM MCXO/IOM Yepe3 LIeCTb MecsAIleB MOoCJe XHU-
pyprudeckoro jsiedeHus1. YeM GoJibliie 00bEM OTEKA Ha
npeJionepayMoOHHOM 3Tale, TeM Bblllle BEPOSTHOCTb
COXpaHEeHHUs BbIPAXKEHHOI'0 HEBPOJIOTHYECKOTO Aedu-
LMTA U OrpaHUYeHUs1 PYHKLIHUOHATbHON aKTUBHOCTH
B OTAAJIEHHOM MOC/JeonepalMOHHOM nepuoje. Takum
06pa3oM, nepuoKaJTbHBIA OTEK MOXXHO paccMaTpu-
BaTh KaK OJJUH U3 06'beKTUBHBIX HEMPOBU3yaIU3aIU-
OHHBIX IOKa3aTeJied TSHKEeCTH COCTOSIHMS MMalueHTOB
C IIMa/JbHBIMU omnyxoJysaMd. Ocoboe 3HaUeHHEe UMeeT
BBISIBJIEHHOE TOPOroBOe 3HaYeHHe 00béMa mepudo-
KaJbHOro oTéka. [lokasaHo, 4YTO NpH NpeBBIIEHUHU
ypoBHs1 okoJsio 30 cM? cyliecTBEHHO BO3pacTaeT Be-
POSITHOCTb HEOGJIAronpUsTHOro (QYHKIMOHAJIBHOTO
ncxoza. JlaHHOe 3HaYeHHe MOXKHO pacCMaTpUBaTh Kak
NPaKTUYECKUN OPUEHTUD AJI1 KIMHUYECKON CTpaTH-
¢dukanuu prcka. Mcrnosib3oBaHMe Takoro moJxoja 1o-
3BOJISIET BBIJIEJUTDb IPYINIY NallUEeHTOB, TPeOYIOIIUX
60Jiee MHTEHCUBHOIO MepHUOIepallMOHHOTO Hab6JIo-
JleHUsl, aKTUBHOW NPOTUBOOTEYHOH Tepanuu U 6osiee
TIIATEJIbHOIO JAHWHAMUYECKOr'0 KOHTPOJIA. BaxkHbIM
pe3yJIbTaTOM HCCJIe/IOBAaHUS CTAJI0 TaKXKe U3y4YeHHe
JUHAMUKU NepudpOKaTbHOrO OTEKA B paHHEM I0CJie-
omnepalMoHHOM Iepuoge. [locie ynaseHust omyxoJe-
BOr0 y3/1a HabJII0JJaJoCh BbIpaXKEeHHOE yMeHbLIeHHe
06béMa OTEKa BCJIEJCTBUE JIEKOMIPECCUH MO3TOBBIX
cTpyKTyp. OjHaKO B NepBble CYTKU MOCJIe ONepaluu

B psijie C/iydyaeB OTMeyasJoCh BpeMeHHOe YBeJuYeHUe
30HbI FLAIR-rHNepUHTEHCUBHOCTH, YTO MOXET ObITh
CBSI3aHO C PeaKTUBHBIMH BOCIQJIUTEJbHBIMHU NpOLeC-
CcaMH, U3MEeHEHUSIMU MHUKPOLUPKYJISLUA U TpPaH3U-
TOPHBIM INOBBIIIEHUEM NPOHULAEMOCTH reMaTO3HIe-
dannyeckoro 6apbepa.

B panbHeleM, Ha4WHas € epBOM HeJe/U Mocie
omnepanyy, MPOUCXOAWIO YCTOWYHUBOE YMeHbLIEHUe
06béMa nmepudoOKaJbHOTO OTEKA, COMPOBONK/AaBLIEe-
Csl TIOCTeNeHHbIM YIy4IleHHeM HEBPOJIOTUYECKOTO U
GYHKIIMOHAJIBHOTO COCTOSIHUS MaldeHToB. [lony4eH-
Hble pe3yJIbTaThl MOJTBEPXKAAT LeJ1ecO06pa3HOCTh
NpUMEHEHUS] BOJIIOMETPUYECKOro aHaiu3a nepudo-
KaJIbHOI'0 OT€Ka KaK JOCTYMHOTO U UHGOPMATUBHOIO
MeTO/la OLIEHKH TSDKEeCTH COCTOSHUSI NHalUeHTOB C
[JIMaJbHBIMU ONyXo/siMU. KosimdecTBeHHasi olLieHKa
00bEéMa OTEKA MOXKET HCI0JIb30BaThCA AJIs Ipejomne-
palMOHHOM cTpaTudUKALUM PHUCKA, IJIAHUPOBAHHUSA
TaKTUKW JIeYeHHs, ONTUMHU3ALUU NPOTUBOOTEYHOMN
Tepanuy U olpeJiesieHUs] CPOKOB KOHTPOJIbHBIX HeH-
pOBHU3YyaIM3aUOHHBIX UcCaefoBaHUM. [lepcnieKkTHB-
HbIM HalpaBJeHUEM JaJbHEHIINX HCCIeL0BaHUN
sABjsieTcs: 6GoJiee JeTalbHOe H3YyYeHHUE CTPYKTYpPbl
NepUTYMOpPAJbHON 30HBI C HCNOJIb30BAaHUEM MYJIb-
TUIIAapaMeTPUYECKOW MarHUTHO-PE30HAHCHON TOMO-
rpaduy, BkIoYyast AubPy3uoHHbIe U NepPpy3HOHHbIE
MeTO/ibl, @ TAKXKe aHaJIU3 MOJIEKY/ISPHBIX U UMMYHO-
JIOrH4ecKuX $aKTOpOB, yYaCTBYWOILUX B GopMUpOBa-
HUM neprudokaJbHOTrO OTEKa. JlomoJIHUTENbHBIE HC-
c/IeZJOBaHUs MOTYT OBbITh HaNpaBJieHbl HAa Pa3paboTKy
KOMIIJIEKCHBIX NPOTHOCTHUYECKUX MoJeJiel, o6beau-
HSIOIIUX HeWpOoBU3yaJlM3allMOHHbIE, Mopdosoruye-
CKMe U KJIMHHUYeCKHe MT0Ka3aTeJ! /sl 60Jiee TOUHOrOo
NPOTHO3WPOBAHUS TeYEHUs IVIMAJIbHBIX OIyX0Jed U
WMH/AWBU/yaIU3alMU Tepauy.
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KopyTtyHay. l3uineeHyH MakcaTbl TJIMOMachl 6ap OedTanTapZa onepanusara 4YeHUHKH NepudoKaIabIK
IIUIIUKTHH K8JIOMYHYH MarHUTTUK-PE30HAHCTBIK TOMOTPapUsHbIH MaaJbIMaTTapbl 6010HYA MPOrHOCTHUKAJIBIK
MaaHHUCHH 6aajioo 60JroH. 21 xkamTaH 75 kaika 4eHnHKA 60 6eHTanThl KAMTBHITAH 6UP 60p6opIIyy 6aliKooUy
W3UJIJ1e6 XKYPIy3YJ/y, ajJap/iblH apacbiH/ia ByTKyJ1 fyHHe/YK cajlaMaTThIK CAaKTOO YIOMYHYH KJIacCUPUKaLHACHI
O60l0OHYa 4-7apakajarbl >KOUOPKY 3ajaafyyiaykrarbl Auddy3ayk rivoManap 6acbIMAYYJAYK KbLITaH.
[leprdoxan bk MUILUKTHH K6JI6MY MarHUTTUK-PE30HAHCTBIK TOMOrpadusaHbIH T2-casMaKTaJraH pexxuMHUH/Ie
»KaHa 3PKHH CYIOKTYKTYH CUTHAJIbIH 6acaHAaTyy4y peXUM/ie BOJIOMETpPHsI bIKMAachl MEHEH aHBIKTAJIbII, aH/ aH
apbl TOPT TOIKO CTpaTUUKALUSA XKYPry3y/areH. HeBposorus/iblK, KOTHUTUB/AUK *aHa QYyHKIMOHAJI/bIK abas
AKIIHBIH YAYTTYK cajlaMaTThIK CAKTOO MHCTUTYTTApPbIHbIH UHCYJIBT MIKaJIachl, ICUXHUKAJIBIK aba//ibl KbICKaya
0aaJioo IIKaaachl )kaHa PaHKUHAWH Mo JudHKaMsIJIAHTaH IKaJ/Iachl 0010HYA 6aaIaHbII, )KbIMBIHTBIKTO0YY 62aJ100
6 ailijjlaH KMHAMH XKypry3y/areH. Onepanusra 4YeMMHKY neprdoKaaJblK IHUIKKTUH KeJeMy onepanusjaH 6 au
OTKOH/I6H KHHMHKH QYHKIMOHAN/ABIK AePUIUTTHUH 00PAYK Japakacbl MEHEH UILIEHUM/YY KOppeslusjaHaphbl
aHbIkTanzel (r=0,68; p<0,001; 95% umenum apasnsiret 0,52-0,81). [lepudokanablk MUMKUKTHH KeaeMy 30 cm3
»KaHa aHJaH >Koropy 60/roH yuyypjaa PaHKMHAMH MoaudUKalUsIaHTIaH IIKaJackl 60I0HYA 2 6a/l/IZIaH »Koropy
6aajlaHraH arbIMCbl3 HaThliKadapAbiH yayuy 60,0% TysreH, aj sMu NepudOKaIJbIK UIHUIIUKTHH KeJIeMy
30 cM3ieH TOMOH 6OJITOH yuypaa 6yJ KepceTKyd 26,7%/aH aiikaH amec. [leprudpoKaniblK MUITUKTUH KOJIeMY
30 c™® »xaHa aHJAH KOTOopy OOJIYLIY >KarbIMChi3 GYHKIMOHAI/IBIK HATBIMKaHbIH bIKTBIMAJIABITBIH 4,13 3cere
YKOTropyJlaTaphbl acenTereH (MyMKYHUYYJYKTOPAYH KaThlubl 4,13; 95% nmenum apasbire! 1,39-12,27; p<0,01).
XUpYyprusiiblK pe3eKnusiaH KUHUH NepuPOKalAblK IIUIIUKTUH OPTOYO KeJeMy JAMHAMHKaja asairaHbl
aHBIKTa/ITaH, GMPOK ollepanusaaH KUHUHKU OUPUHYM CyTKaja IIWIIMKTUH Y6aKTbLIyy Kydeuly 6GaiKasbli,
aHjaH KuWuH 14-30-cyTkasapra KapaTa perpeccusi 6oiros. Onepanusira Y4eMMHKA MarHUTTHK-PE30HAHCTHIK
TOMOrpadUsiHbIH MaaJibIMaTTapbl OOIOHYA MepUPOKaNJAbIK IIWIIKMKTH CaHJABIK 6aajioo TIJMoMackl 6ap
6eliTanTap/ia TOGOKEJNJUKTH CTPAaTUPHUKALMATOOHYH KaHa UIMIINKKE Kaplibl TEPANUsSHbI MJIaHAAITBIPYYHYH
006 BEeKTUB/IYY KPUTEPUHU KaTapbl KOJJOHYJIYIY MYMKYH JleT€H K060 HUIITeJUI YbIKKaH

Herusru cespep: mnepurymopaiblk 30Ha; HeMposusyaausaunus; T2/FLAIR; MarHUTTHK-pPe30HAHCTBHIK
ToMorpadusi; POHKUH LIKaIackl; TOGOKEJJUKTH CTPATUPUKALUAIO00
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