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HEPOXUPYPIUA

HAYYHO-NMPAKTUYECKUWN EXEKBAPTAJIbHbBIN PELUEH3UPYEMbBIN XYPHAI

Llens uzdaHus — uHoOpmMuUpPOB8AMb CNeyuanuCcmog o 00CMuxeHusax 8 0bracmu Helpoxupyp-
2uU, cnocobcmeosame No8biLIEHUIO 3PHeKMUBHOCMU SleYeHUA NAyueHmMos ¢ 3a60/1e8aHu-
AMU 207108H020 U CNUHHO20 MO32d.

OCHOBHble 3a0a4u XypHasaa — oc8eujeHue Ha CmpaHuuax XypHaaa Hogbix Memooos Helipo-
xXupypeuu, Hegposioauu, n1y4egol u yHKYUOHANbHOU OUd2HOCMUKU, NOBbILWEHUE YPOBHA NPO-
eccuoHanbHOU KoMnemeHmMHocmu 8payel-Helupoxupypao8, npedocmasaeHue agmopam
803MOXHOCMU 0NYy6UKOBAMb pe3y/ibmamsl COOCMBEHHbIX UCCned08aHul. [ToMumo 3moeo
8 3a0a4u XypHasaa 8xooum AaHOHCUPOBAHUE POCCUUCKUX U MeXO0yHApOOHbIX HAYy4YHO-NPAK-
muyeckux KoHgepeHyul no Helpoxupypauu, HelipopeaHumMamaoJsio2uu, Macmep-Ki1accos
u dpyaux obpasogamersibHelx Meponpusmud, a Mmakxe Ho8bIX pykosoocmes u MoHo2pagud.

B xypHane nybiukylomca pesysbmamsl 3KCNepUMeHMasbHbIX U KIUHUYECKUX Uccnedo8a-
Hud, 0630pel lUMepamypebl, KIuHU4YeckUue pekoMeHOayuu, ONUCAHUA peoKuX KIUHUYEeCKUX
C/ly4aes, GHOHCol 2pAdYLUX KOHepeHUul U 06pa3osamersibHbIX UUKI08, d MAKXe UCmopu-
yeckue oyepku 0 Helpoxupypeuu U 8bl0aioWuxca Npedcmasumenax cneyuanbHOCmu.
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Background. Degenerative stenosis of the spinal canal is a condition observed mostly in the elderly. It significantly
decreases their quality of life and physical activity. Surgical treatment of the patients is frequently associated with
significant surgical and anesthesiologic risks especially during conventional open decompression. The problem of decreasing
invasiveness of surgical interventions is important for these patients because in their case lighter postoperative injury
and decreased recovery duration after surgery are crucial.

Aim. To evaluate clinical outcomes in patients with central degenerative lumbosacral stenoses after percutaneous
endoscopic decompression.

Materials and methods. Comparison of clinical and radiological characteristics before surgery, on day 1 and month 6
after surgery was performed. Among clinical characteristics, pain syndrome in the leg/legs per the Visual Analogue Scale
(VAS) and Oswestry Disability Index (ODI) were evaluated. The evaluated radiological characteristic was the spinal canal
cross-sectional area (CSA) in cm? per the magnetic resonance imaging. Statistical analysis was performed using the SPSS
Statistics v. 26.0 (IBM, USA) software.

Results. Pain syndrome in the leg/legs (decreased VAS score) after surgery decreased significantly (p = 0.006).
No significant difference between the VAS scores on day 1 and 6 months after the surgery was found (adjusted
significance levelpadj =1.000). Similarly, disability index changes were statistically significant after surgery (p = 0.005):
0DI score decreased. Additionally, no statistically significant differences between ODI score on day 1 and 6 months after
surgery were observed (p,, = 1.000). Increase in CSA of the spinal canal was statistically significant (p = 0.001),
no differences in this parameter on day 1 and 6 months after surgery were found. Conversion to microsurgical access
was necessary in 4 (23.5 %) of 17 patients. No statistically significant differences in VAS, ODI scores and CSA changes
at different time points were observed in patients who required conversion.

Conclusion. Results of the study show significant improvement of the patients’ clinical status (per the VAS and ODI)
and achievement of adequate radiological decompression (increased spinal canal CSA) which persisted for 6 months
after percutaneous endoscopic interventions.

Keywords: degenerative stenosis of the spinal canal, pain syndrome, endoscopic intervention, minimally invasive spinal
surgery, percutaneous endoscopic decompression, elderly patients
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BACKGROUND

The problems of treatment selection and decreasing
invasiveness of surgical interventions are extremely
important for patients with degenerative spinal stenoses.
These conditions primarily occur in the elderly, and surgical
treatment is associated with significant surgical and
anesthesiologic risks, especially during open decompression
[1,2].

In degenerative stenosis with significant posterior
compression by the ligamentum flavum and intervertebral
joints, endoscopic decompression is possible. Potential

benefits of this approach are maximal preservation of the
posterior supportive complex (vertebral arches, spinous
processes), minimal intraoperative injury of the muscles and
soft tissues, quick restoration of activity and easier
rehabilitation.

Endoscopic interventions on the spine are a type
of minimally invasive spine surgery. They entered the spinal
neurosurgery practice relatively recently (in the 1990s).
Portal and transcutaneous endoscopy have already
demonstrated effectiveness in resection of intervertebral
disk herniations [3—9]. This promotes the study of the


https://creativecommons.org/licenses/by/4.0/

possibility of more extensive endoscopic decompressive
interventions (with interlaminar, transformative, posterolateral
accesses) and decompressive-stabilizing surgeries (open
decompression, interbody stabilization, transpedicular
fixation) [10].

The technique of endoscopic decompression for central
degenerative stenoses is being actively developed in other
countries and has demonstrated its effectiveness in
comparison with traditional open decompression [11—13].
This technique is especially useful for elderly women with
osteoporosis complicating stabilizing intervention and
concomitant disorders complicating anesthesia during long
traumatic stabilizing surgery. However, in our country the
technique of percutaneous decompression has not yet entered
routine neurosurgical practice. Its place in treatment
of patients with central degenerative spinal stenoses has also
not been established.

Aim of the study — to evaluate clinical outcomes
in patients with central degenerative lumbosacral stenoses
after percutaneous endoscopic decompression.

MATERIALS AND METHODS

Study design, patients, evaluated parameters. The study
is a prospective non-randomized single-cohort study.

The participants were selected from patients
hospitalized at the Research Center of Neurology and
patients receiving outpatient treatment at the Scientific and
Consulting Division of the Research Center of Neurology.

Study inclusion criteria:

» age >18 years;
presence of central degenerative lumbosacral stenosis
per radiological data (types B, C, D per Schizas);
presence of clinical signs of spinal stenosis (axial pain
in the back and/or neurogenic intermittent claudication);
ineffectiveness of conservative therapy >3 months.
Non-inclusion criteria:
refusal to participate in the study;
presence of spondylolisthesis grade >II;
presence of sequestered disk herniation;
presence of hemodynamically significant atherosclerosis
of the lower limbs;
presence of decompensated somatic pathology.
Exclusion criteria:
refusal to continue the study;

» decompensation of somatic pathology.

Prior to surgery, on day 1, and 6 months after surgery all
study participants underwent general neurologic examination,
evaluation of pain syndrome in the leg/legs per the Visual
Analogue Scale (VAS), evaluation of the Oswestry Disability
Index (ODI), magnetic resonance imaging (MRI) of the
lumbosacral spine. Pain syndrome per VAS prior to surgery was
evaluated as the maximal intensity of radicular pain in the
leg/legs during physical activity (standing or walking). Stenosis
severity per MRI data prior to surgery was evaluated using the
Schizas classification; patients with symptomatic type B, C
and D stenoses were included in the study.
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Additionally, information was gathered on outcomes
of surgical treatment per the MacNab scale and on postoperative
complications, both early (at the time of discharge) and late (at
time of examination 6 months post-surgery).

Percutaneous endoscopic decompression technique. The
patients underwent monoportal endoscopic decompression
using the over-the-top Joimax ILESSYS Delta endoscopic
system. The port has diameter 10 mm, is installed per the
typical technique of interlaminar access. Radiological
control of port installation is presented in Fig. 1.

After port installation, skeletonization of the arch,
ipsilateral intervertebral joint, spinous process base (for
future over-the-top access) followed by the necessary
resection of the bone structures using a bur and Kerrison
rongeurs are performed. Flavectomy on the ipsilateral side is
performed, root is visualized at the access side and
decompressed (Fig. 2). Then the ligamentum flavum is
removed centrally and on the contralateral side until
contralateral root is decompressed. The surgery can be
completed when there is conviction that the nervous
structures on both sides are decompressed.

Fig. 1. Radiological control of endoscopic port installation at the L —L level:
lateral (a) and frontal (b) projections

Dural sac

Medial part of the facet joint

Fig. 2. Decompression of the ipsilateral root
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Statistical analysis was performed using the SPSS
Statistics version 26.0 (IBM, USA) software. In all cases,
two-sided variants of statistical tests were used. The null
hypothesis was rejected at significance level p <0.05 (for
post-hoc pairwise comparisons at corrected significance
level p, i <0.05). For comparison of temporal dynamics
of VAS, ODI and spinal canal cross-sectional area (CSA)
in the 3 related groups, Friedman test with post-hoc
pairwise comparisons was used. In post-hoc pairwise
comparisons the Bonferroni method was used for correction
for multiple comparisons. For comparison of 2 unrelated
groups (with conversion and without conversion to
microsurgical access) the Mann—Whitney test was used.

RESULTS

Description of the groups. Endoscopic intervention
was performed in 17 patients: 13 (76.5 %) women and
4 (23.5 %) men. Mean patient age was 66.5 £ 6.2 years.

Thirteen (76.5 %) of 17 patients underwent surgical
intervention on 1 level, 4 (23.5 %) patients — on 2 levels,
therefore the total number of cases (levels) of surgical
interventions was 21. Frequency of surgical intervention
levels is presented in Fig. 3. Surgical access was performed
at the symptomatic side (more pronounced pain syndrome
in the leg): in 16 (76.2 %) of 21 cases, access was on the left
side, in 5 (23.8 %) cases — on the right.

Median operative time was 180.0 [145.0; 180.0] min.
In two-level decompressions, in 1 of 4 patients, the
intervention lasted 120 min; in 3 of 4 patients, 180 min. Mean
duration of single level interventions was 147.0 = 7.0 min.
Blood loss volume was 10.0 [10.0; 20.0] mL, median time
spent in hospital was 4.5 [4.0; 6.5] days.

Per the MacNab surgical outcome scale, the following
results were achieved: fair in 3 (17.6 %) of 17 patients, good
alsoin 3 (17.6 %) patients, excellent in 11 (64.7 %) patients.

Temporal dynamics of pain syndrome (VAS score). Time
changes of pain syndrome per VAS scores (leg/legs) were
statistically significant (p = 0.006) (Fig. 4).

Post-hoc analysis showed that on day 1 after surgery
VAS scores (leg/legs) were significantly lower than prior
to surgery (1.5 [1.0; 3.0] versus 8.0 [7.0; 8.0],1)@lj = 0.018).

1(4.8 %)

8(38.1 %)

W 13-14
W L4-L5
B L5-S1

12(57.1 %)

Fig. 3. Incidence of the levels of surgical intervention

Six months after surgery, VAS scores remained significantly
lower than prior to surgery (1.0 [1.0; 2.0] versus 8.0 [7.0;
8.01, p, g 0.042). At the same time, differences between
VAS scores on day 1 and 6 months after surgery did not
reach statistical significance (p, 6= 1.000).

Temporal dynamics of functional status (ODI). Time
changes of the ODI scores were statistically significant
(p = 0.005) (Fig. 5).

Post-hoc analysis showed that on day 1 after surgery
ODI score was significantly lower than prior to surgery
(14.4[8.9; 18.0] % versus 42.2 [32.0; 52.0] %,pﬂdj =0.010).
Six months after the intervention, ODI remained
significantly lower than prior to surgery (8.0 [6.0; 26.7] %
versus 42.2 [32.0; 52.0] %,paclj =(.023). At the same time,
differences between ODI values on day 1 and 6 months after
surgery did not reach statistical significance (p_ = 1.000).

Temporal dynamics of spinal canal CSA. Time changes
in spinal canal CSA (cm?) were statistically significant
(p =0.001) (Fig. 6).

Post-hoc analysis showed that on day 1 after surgery
spinal canal CSA was significantly higher than prior
to surgery (1.59 [1.04; 1.88] cm? versus 0.65 [0.48; 0.93]
cm?, p, G = 0.001). Six months after surgery this value
remained significantly higher than prior to the intervention
(1.15 [0.98; 1.49] cm?versus 0.65 [0.48; 0.93] cm?, Pug =
0.042). At the same time, differences in spinal canal CSA
on day 1 and 6 months after surgery did not reach statistical
significance (p,; = 0.791).

Dynamics of spinal canal CSA increase per MRI data
is presented in Fig. 7.

Complications. Intraoperative complication developed
in 1 (5.9 %) of 17 patients. It consisted of an injury of the

VAS, score

1.0

1day
after surgery

6 months
after surgery

Before surgery

Fig. 4. Temporal dynamics of pain syndrome in leg/legs evaluated using
the Visual Analogue Scale (VAS)
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Fig. 7. Dynamics of the cross-sectional area (CSA) of the spinal canal in cm? per magnetic resonance imaging: a — prior to surgery: CSA = 0.94 cm?;
b — on day 1 after endoscopic decompression: CSA = 2.47 cm?
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dura mater and arachnoid meninges of the dural sac.
Conversion to microsurgical access was not performed due
to small size of the defect, the patient was prescribed bed
rest for 1 day after surgery, no further complications
developed (no neurologic deficit, no clinical manifestations
of cerebrospinal fluid (CSF) dynamics, no CSF
leak/arachnoid cyst formation).

Conversion of endoscopic access into microsurgical was
required in 4 (23.5 %) of 17 patients: in 1 case in a female
patient with two-level intervention; in 3 cases during single
level decompression. All cases of conversion occurred at the
access stage due to marked bleeding from the soft tissues
due to much too lateral location of the port. This caused
inconvenience despite working in water medium, and
significantly increased operative time, therefore a decision
to convert to microsurgical access was made. In none of the
time points (on day 1 and 6 months after surgery),
statistically significant differences in the evaluated VAS,
ODI and MacNab values, spinal canal CSA changes were
observed. However, the absence of differences can be caused
by insufficient statistical power of comparisons (due to small
group sizes).

DISCUSSION

During our study a hypothesis was formulated that
in patients after endoscopic decompression of central
degenerative stenoses clinical outcomes improve, namely
pain syndrome decreases, functional status improves. This
is supported by multiple studies of effectiveness and safety
of minimally invasive interventions on the spine.

In the papers by H.S. Kim et al., the results
of endoscopic decompression of degenerative stenoses were
analyzed [8, 14, 15]. The authors state high effectiveness
of this technique in central stenoses, lateral recess stenoses,
actively use decompression of the contralateral side.
R. Wagner from Germany, one of the leading specialists
in endoscopy for spinal neurosurgery, in multiple studies
performed in collaboration with other specialists
demonstrates high applicability of endoscopic technique [9,
11, 16], its advantages compared to other methods,
including advantages of tubular microendoscopy [17].
Russian teams of specialists actively performing endoscopic
surgeries also describe quick patient rehabilitation after
endoscopic interventions and extended indications for
percutaneous surgery [4—7].

In surgery of degenerative stenoses, microsurgical
technique is considered the “gold standard”. However,
currently percutaneous endoscopic techniques have been
coming to the fore despite traditionality and widespread use
of microsurgical accesses. Provided the surgeon’s

professionalism, high manual skills in operating the endoscope
and endoscopic instruments, the use of endoscopic accesses
leads to highly effective results comparable with the results
of microsurgical decompressions or even surpassing them.
However, this requires certain technical and time resources
in the form of long skill training, procurement of the
necessary costly equipment and, in general, passing the
learning curve for endoscopic techniques. C.J. Siepe et al.
mention the problem of the learning curve for endoscopic
techniques which is one of the main and significant
disadvantages of minimally invasive surgery — endoscopic
interventions. And if previously endoscopic surgeries were
performed for a limited spectrum of indications (for
example, for acute herniated disks), primarily in young
athletic patients, currently due to improvement of the
equipment and techniques, surgical treatment of central
degenerative stenoses in elderly patients with comorbid
pathology has become possible [18, 19].

In studies dedicated to comparison of conservative and
surgical methods of treatment of degenerative spinal
disorders [20—22], heterogeneousness of the compared
characteristics is observed which makes their analysis not
completely accurate. The development of an algorithm
of management of patients with degenerative stenoses
including conservative, surgical and rehabilitative treatment
stages remains an important problem.

The selection of preferable surgical tactics for treatment
of patients with degenerative stenoses of the lumbosacral
spine is dependent on the clinical and neurologic
characteristics of the disease, as well as radiological data
(primarily, MRI; in cases of suspected segment instability,
X-ray of the lumbosacral spine with functional tests) [3, 10].
Despite the spread of minimally invasive approaches, the
signs of instability of the affected by degenerative process
spinal motor segment serve as an indication for stabilizing
surgery [10, 23—25].

CONCLUSION

Our study has shown that both clinical (pain syndrome
regression in the leg/legs per VAS, improved functional
status per ODI, prevalence of good and excellent results per
the MacNab scale) and radiological (adequate decompression
volume determined through spinal canal CSA increase)
results achieved using percutaneous endoscopic
decompression of spinal central degenerative stenoses persist
for at least 6 months after intervention which makes these
surgeries effective both in the short and long terms.

However, this study is limited by insufficient sample
power and limited accumulated material. Patient enlistment
in the study continues, and further data analysis is planned.
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PREOPERATIVE ONYX EMBOLIZATION
OF INTRACRANTAL ARTERIOVENOUS MALFORMATIONS:
A SINGLE CENTER EARLY EXPERIENCE
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Introduction. Intracranial arteriovenous malformations (AVM) are considered one of the life-threatening pathologies
which are challenging to manage. Endovascular embolization of intracranial AVMs is a line of management which
developed over the past two decades to downgrade the lesion, a step is thought to make surgeries of more favorable
outcome.

Patients and methods. All patients who were diagnosed with brain AVM in Mansoura University Hospitals between
January 2017 through December 2022 were retrospectively analyzed. Clinical and radiological outcome were studied,
as well as surgeons’ satisfaction and procedural difficulties.

Results. Nine patients met the criteria for multimodal management, seven of them were female, mean age of the group
36 years. Patients’ mRS remained unchanged after embolization sessions, one patient had an added neurological deficit
in the form of increased severity of motor deficit after surgery, which was reversible during follow up period, mean follow
up period is 103 days.

Conclusion. Pre-operative embolization is a safe tool to be added to the muti-modal treatment of high grades cerebral
AVM’s with good outcome and feasible surgical technique.

Keywords: intracranial arteriovenous malformations, muti-modal treatment, hybrid techniques, Onyx embolization,
preoperative embolization
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NpeponepaumoHHas am60nM3aLUA C UCNONIb30BAHMEM cUcTeMbl Onyx NpU BHYTPpUYEpPENHbIX
apTepUOBEHO3HbIX Manb(opMaLmaX: paHHUIA OAHOLEHTPOBOW ONbIT

M. M. Elsherbini, M. M. Nabeeh, M.A. Kassem, A. Ezz Eldin, M. Farouk

Neurosurgery Department, Faculty of Medicine, Mansoura University; Mansoura City, Egypt
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BsepeHue. BHyTpuuepenHole apTepuoBeHo3Hble Manbhopmauum (ABM) — yrpoxatowme Ku3Hu, CIOXHbIe ANs NeveHuns
natonoruu. IHAOBACKyNApHas 3mbonu3auus BHyTpuuepenHsix ABM Gbina paspabotaHa B nocnegHue 2 fecaTuneTus
ANA CHUKEHUSA CTENEHMN TAXKECTU ManbdOpMaLWK, YTO NPEANONOKUTENLHO NPUBOAUT K 6osiee 61aronpusTHLIM UCXOAaM
XUPYPruyeckoro neyeHus.

NaymneHTbl M MeTOAbI. [TpoBELEH PETPOCNEKTUBHbIN aHaNU3 AAHHBIX BCEX NALMEHTOB, KOTOPbIM Gbi NOCTaBNeH AnarHo3 ABM
roI0BHOTO MO3ra B 60NbHULax yHMBepcuTeTa MaHcypa B nepuop, ¢ aHeaps 2017 r. no aekabps 2022 r. Vi3yyeHbl KIMHUYECKUE
1 PafMoNornyecKkne NCXoabl, a TaKxe CTeneHb YA0BNETBOPEHHOCTU XMPYPra 1 CNOXHOCTU B X0fe npoLeaypbl.

Pe3ynbrathbl. [leBATb NauMeHTOB COOTBETCTBOBANN KPUTEPUAM MYAbTUMOAANLHOTO IEYEHUSA, B TOM YUCNE 7 XEHIUUH.
CpenHuit BO3pacT NaLMEHTOB cocTaBun 36 neT. Y Bcex NaLMeHTOB cyMMa 6anioB no MoaNGULMPOBAHHON WKane PIHKKHA
nocne aM601M3aumMM He M3MeHunach. Y 1 nauneHTa nocne onepawuu paseuica SONONHUTENbHbIA HEBPOIOrMYECKNI fe-
tuuunT B hopme ycuneHus guratenbHoro aeduunTa, KoTopblil BEPHYNCA HA UCXOAHbI YPOBEHb B Nepuog, HabnlaeHus.
CpenHss NPOAOMKUTENLHOCTL HabMoAeHUs cocTaBuna 103 aHs.

3aknioueHue. MpefonepaunoHHas aM6onu3aums — 6e3onacHblii MeTo, XxapaKTepusylowWwniics 61aronpUATHLIMI UCX0AA-
MU 1 BBINOSHUMON XMPYPriuyecKon MeTO[MKOMN, KOTOPbIiA CneayeT UCNoNb30BaThb KakK YaCTb MyNbTUMOAANLHOTO IeYeHuns
Taxenbix ABM ronosHoro mosra.


https://creativecommons.org/licenses/by/4.0/
mailto:m_elsherbiny@mans.edu.eg
mailto:m_elsherbiny@mans.edu.eg

Russian Journal of Neurosurgery

HENPOXUPYPTUA
TOM 26 Volume 26

KnioueBble cnoBa: BHyTpuyepenHele apTepuoBeHo3Hble ManbdopMaLu, MynbTUMOAANbHOE leYeHre, TMbpuaHbIe MeTo-
Abl, 3M6onun3saumusa Onyx, npefonepalLmoHHas ambonnsaumus

Ina uutnposanua: Elsherbini M.M., Nabeeh M.M., Kassem M.A. et al. Preoperative Onyx embolization of intracranial
arteriovenous malformations: a single center early experience. Heitpoxupyprus 2024;26(4):22-7. (Ha aHrn.).
DOI: https://doi.org/10.17650/1683-3295-2024-26-4-22-27

INTRODUCTION

Intracranial arteriovenous malformations are
considered among the most life-threatening pathologies
which are challenging to manage. So far, the minority
of these cases have been subjective to firm applicable
algorism of management. On the other hand, higher grades
of this pathology are yet subjective to personal and
institutional experience with wide range of treatment
options which represent a rich material for applied scientific
research.

The widely used Spetzler—Martin grading system is
based mainly on size of lesion, location and venous
drainage. This grading system has proven quality to choose
the best treatment option. Accordingly, grades I and II are
surgical, while grades III through V are subjective
to multimodal treatment [1].

Grade III and higher lesions are challenging to resect as
they are heterogenous group of lesions with different sizes,
locations and venous drainage patterns. These criteria make
it difficult to form a solid algorism for management [2].

Endovascular embolization of intracranial arteriovenous
malformations is a line of management which developed
over the past two decades, it can be employed solely as a
single treatment option, or as a step that facilitates surgical
resection [3].

Recent case series has proven a favorable outcome
of surgery following pre-operative embolization. In this
study, we retrospectively analyze the cases who underwent
preoperative embolization for intracranial arteriovenous
malformation surgery.

PATIENTS AND METHODS

All patients who were diagnosed with brain arteriovenous
malformations (AVM) in Mansoura University Hospitals
between January 2017 through December 2022 were
retrospectively analyzed. Institutional Review Board
agreement was obtained from Mansoura University IRB
committee, a waiver for patient consent was granted due
to the retrospective nature of the study. Microsurgical
resection was performed by one of two neurosurgeons (A.E. and
M.K.), while the whole team participated in preoperative
embolization.

A survey tool (Fig. 1) was created to measure the overall
satisfaction of the operating surgeons based on their
cumulative experience with cases in comparison to their
usual practice without preoperative embolization.

Patients’ charts were retrospectively reviewed for clinical
data and radiological data, including presentation,
complications, treatments, neurological outcomes, modified

Non-embolized Embolized

Field visibility 1 2 3 4 5
ofdisection o2 3 4
Identification of feeder 1 2 3 4 5
Feeders control 1 2 3 4 5
Cutting of feeder 1 2 3 4 5
Identification

:fdrainaage ! 2 3 4 >
Dissection of nidus 1 2 3 4 5
Nidus excision 1 2 3 4 5

Fig. 1. Survey tool for surgeons to evaluate feasibility of the surgical procedure,
where 1 score is totally favoring non-embolized cases, while 5 score favors
preoperative embolization, hence score of 3 is equivocal

Rankin scale (mRS) scores and imaging studies, as well as
operative data such as blood loss and intraoperative
complications.

Spetzler—Martin grading system was adopted to classify
lesions included in the study. Patients who presented with
AVM susceptible for pre-operative embolization were only
included i. e. grade III and higher. Patients with grades I and
IT were excluded as surgery alone is the line of management.
Patients whose management included more than those two
lines, e. g., gamma knife and multiple surgeries, were
excluded.

RESULTS

During 18 months, 9 patients met the criteria for
multimodal management, 7 of them were female, mean age
of the group 36 years. At presentation, 8 patients were
neurologically intact while two showed neurological deficits
in the form of motor weakness and aphasia. Six lesions’
Grade was III, while three lesions were of grade IV. Criteria
of the lesions are summarized in Tables 1 and 2.

Patients’ mRS remained unchanged after embolization
sessions, 1 patient had an added neurological deficit in the
form of increased severity of motor deficit after surgery,
which was reversible during follow up period, mean follow
up period is 103 days.

Patients needed multiple sessions were 2, mean time
interval between last embolization session and surgery was
10 days (range 6 to 14).

The survey was completed by the two senior surgeons
who participated in all cases either as main surgeon or as
supervising professor. One surgeon, (A.E.), reported mild
favorability (4/5) in all aspects of surgery, except for cutting
the feeder arteries where this step was slightly favorable
(2/5) for the non-embolized cases surgery, with mean score
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of (3.7/5). On the other hand, the other surgeon reported
higher favorability for previously embolized cases in all
aspects; complete favorability (5/5) for field visualization,
shorter duration of dissection, dissection of nidus and nidus
excision, while mild favorability (4/5) for other aspects i. e.
identification of feeder, feeder control and cutting.

Table 1. Location of lesions

Location No. of cases
Frontal 3
Temporal

Parietal

— N W

Occipital
Cerebellar 1

Table 2. Spitzler—Martin Grading of lesions

Parameter No. of cases

Size:
<3 cm
3—6cm
>6 cm

— 00 O

Eloquence

[\S BN

Deep venous drainage

ILLUSTRATIVE CASE

Female patient, 27 years old, presented with intractable
seizures, on examination patient showed non-remarkable
neurological examination. Magnetic resonance imaging of the
brain showed left (dominant) temporal AVM. The lesion was
of Spezler—Martin grade I1I (size 2/eloquence 1/venous
drainage 0).

Patient underwent preoperative embolization, followed by
surgical excision. Surgery was uneventful with blood loss
around 450 ml, patient postoperative status as preoperative
with improved seizures control on single anti-epileptic during
follow up (Fig. 2).

DISCUSSION

Arteriovenous malformations of the brain are
considered among the most challenging central nervous
system lesions to treat, such pathologies carry a lifetime risk
of hemorrhage and subsequent mortality and morbidity
which makes intervention mandatory in most cases [4].
Given their unique individual disruption of the normal
cerebral vasculature, each case should be assessed and
studied solely to conclude an efficient treatment plan.

Due to their chaotic nature and uneven patterns, several
classification systems have been proposed, despite that,
Spetzler—Martin [1] classification which was published
in 1986 remains the worldwide identity of each AVM case.
According to this grading system, low grades lesions (I, II)

are predicted to have good favorable outcome after
microsurgical resection due to their simple anatomy, while
grade III and higher grades are difficult to manage as they
straddle the limit of operability for many neurosurgeons
[5, 6], such lesions are composed of heterogenous group
with various sizes, deep venous drainage and/or eloquent
location which makes no clear algorism of treatment
applicable so far.

Any treatment plan for AVM lesion should include one
or more line of management: observation, microsurgery,
endovascular embolization and radiosurgery. Microvascular
resection provides optimal obliteration rate and favorable
outcome [7, 8]. However, it carries higher risks
of neurological deficits for high grade lesions which is
reported to be 31 % and 37 % for grades IV and V
respectively [9]. Therefore, high grades AVM’s require
multimodal management plan.

Multimodal paradigm expected results for high grade
AVM’s vary according to the lines of management involved,
endovascular embolization followed by stereotactic
radiosurgery results in a low obliteration rate
of approximately 42—44 % [10] in comparison to
approximately 98 % obliteration rate for SRS followed by
surgery [11]. On the other hand, binary management using
preoperative embolization followed by microsurgical
resection is most widely treatment option recently.

The hypothesis for preoperative embolization is mainly
based on decreasing the blood flow and volume through the
nidus which decreases bleeding during surgery as well as
facilitates microsurgical resection in a less bloody and more
visible field [5]. Previous reports concluded that pre-
operative embolization had no positive effect on
intraoperative blood loss despite better outcome [12], this
can be attributed to uncalculated blood loss during
microsurgical procedures [13]. However, this study didn’t
compare embolization to non-embolization group, mean
blood loss volume for the group was below average that
reported in literature.

The shortcoming of preoperative embolization
technique is exposing patients to complications of both
procedures; endovascular management such as catheter
stinking, intraoperative hemorrhage, and embolization-
induced normal perfusion pressure breakthrough as well as
surgical risk. In addition, any staged procedure exposes the
patient to the risk of hemorrhage, ischemia and/or edema
during the interval between procedures due to the
unpredicted course of the disease following partial
embolization [3]. Therefore, the ideal interval between
embolization and surgery remains unclear and not fully
investigated. However, it’s believed that once session
technique i. e., hybrid surgery, is a promising innovation
to reduced risk and complications.

The choice of preoperative embolic material might be
debatable to some practitioners, as per multicentric
randomized control trial and a few observational studies,
there is no superiority of one embolic agent over the other
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Fig. 2. Patient examination data: a — computed tomography angiography of the cerebral arteries, showing left posterior temporal arteriovenous malformation,
with 5 cm nidus; b — 3D reconstruction of cerebral angiography showing superficial venous drainage of the nidus; ¢ — digital subtraction angiography showing pre
and post embolization, with residual nidus as part of pre-operative embolization; d — intraoperative microscopic image showing embolized arteries with Onyx;
e — postoperative computed tomography scan showing the cavity of excised lesion, postoperative oedema and remnants of the Onyx cast at the bed of the lesion
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regarding preoperative embolization [14, 15]. However, the
advantages of Onyx embolizing agent over N-butyl
cyanoacrylate (NBCA) for brain AVM embolization
generally is clear. Formerly, NBCA was adopted as the only
available embolic agent with success rate which reached
90 % obliteration rate in some studies despite technical
difficulties. Using NBCA requires multiple sessions
of embolization with limited maneuverability and inability
to penetrate small vessels due to its adhesive nature, as well
as flow dependent behavior [16]. On the other hand, since
introduction of Onyx to this field, it showed greater
superiority due to its cohesive nature, ability to diffuse
through small vessels and diffusion in a flow independent
pattern which allows plug and push technique to form a cast
reaching deeper in the nidus through either arterial axis or
venous axis. Therefore, Onyx achieves deeper penetration
into the nidus which is of a great value as it results
in downgrading the lesion via decreasing the size of the
nidus and/or obliteration of deep venous drainage if
achieved [17—19].

According to T. Izumo et al. [20], histopathological
examination of surgically excised AVM’s following preoperative
embolization showed remaining erythrocytes inside the nidus
despite angiographic resolution for cases who underwent
preoperative embolization using NBCA, in comparison
to complete Onyx cast with no erythrocytes for the Onyx
group concluding that NBCA embolization is considered
more of a feeder occlusion procedure than nidus occlusion.

Although feeder occlusion is considered an unsatisfactory
procedure in cases where only endovascular embolization is
adopted as a stand-alone treatment option [21], it is one

of the goals of preoperative embolization to decrease flow
inside the nidus and to avoid premature closure of draining
veins which is one of the most catastrophic intraoperative
complications. This may explain the previously mentioned
results of non-superiority of Onyx over NBCA regarding
preoperative embolization procedures, as NBCA embolization
achieves this goal.

Technical difficulty to excise a previously embolized
AVM is reported by several neurosurgeons as the hard
Onyx cast occupying the nidus makes it hard and non-
compressible also the edges of the cast are sharp
to surrounding brain tissue during excision [22], previously
embolized arterial feeder is extremely difficult to cut using
micro scissors which requires introduction of larger
instruments to a microscopic field. According to our survey,
the step of cutting previously embolized feeders was less
favorable for one surgeon (2/5) but slightly favorable by the
other (4/5). However, there was overall satisfaction by the
two surgeons, this concept when added to measurable
outcomes, especially blood loss, makes preoperative
embolization a promising step to be added to the armaments
against such lesions.

CONCLUSION

Pre-operative embolization is a safe tool to be added
to the muti-modal treatment of high grades cerebral AVM’s
with good outcome and feasible surgical technique, it’s
value to reduce blood loss and surgery time, feeder
occlusion is an achievable goal before surgery. Further
studies should be adopted to evaluate surgeon’s favorability
of the procedure via strictly measurable outcomes.
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BJINKAVIINE MCXOObI TYBYJIAPHOU XUPYPTUU
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BBepeHue. YianeHue my6buHHbIX 06beMHbIX 06pa3oBaHUii FONOBHOMO MO3ra TPaAULMOHHO CBA3aHO C TpMafoii Nnpobnem:
PeTpaKkLMOHHOI TPABMOIi, OrpaHUYEHHON PaAMKANbHOCTBIO U PUCKAMKU HAapacTaHUs HEBPONOrMYECKON CHMNTOMATUKM.
MopT-accucTUpOBaHHas, UM TY6YNApHAs, XMPYpPrus, Habupaiowas B nocnesHee BpeMs NONyNSAPHOCTb, NPU3BAHA MUHMU-
MW3MpPOBaTb 3TU PUCKM, COOTBETCTBEHHO, He0OX0AMMa OLEeHKa ee 3hHEKTUBHOCTU U CPaBHEHME C TPAJULMOHHBIMU BMe-
WwaTenbCcTBaMm.

Llenb nccnepoBaHnA — CpaBHUTENbHbIA aHaNU3 paHHUX UCXOAOB TPAAULMOHHOM U NOPT-aCCUCTUPOBAHHOM XMPYpruun
MY6UHHBIX 06bEMHbIX 06Pa30BaHUI FTOJIOBHOMO MO3ra.

Marepuanbl u MeToAbI. PETPOCNEKTUBHO NPOaHaANM3UPOBAHbI PE3yNbTaThl yAANEHUS MYyOUHHBIX 06bEMHbIX 06pa30BaHuit
y 61 naunenTa (31 MyxunHbI 1 30 XKEHWMKH), B TOM Yucne y 36 naumeHTos ¢ AuddY3HO PacTYIUMMU [UANbHBIMY OMYX0-
NAMU Uy 25 — € y310BbIMU 06pa3oBaHuaMU. Cpeay HUX 35 NauMeHTOB GbINM ONEepPUPOBaHbI TPAJULMOHHBIM CNOCOGOM —
C ucnonb3oBaHueM wWwnareneii (1-a rpynna), a 26 — ¢ UCNONb30BaHKUEM TyOYCOB — NOpT-accucTeHumum (2-a rpynna). Mpo-
BefleHbl OLleHKa M CpaBHeHMe PaAWUKanbHOCTU M HEBPONOTMYECKUX WCXOAOB B ITUX rpynnax NalWUeHTOB, a TaKxke
audbepeHLMaLmns BO3MOXHbIX GaKTOPOB HEGNArONPUATHBIX UCXOL0B.

Pe3ynbratbl. PagukanbHOCTb yAaneHWs ruUanbHbIX ONyxonei no rpagauuu ToTanbHoe/cybToTanbHoe/yacTuyHoe
B 1-1 rpynne coctaBuna cootsetcTBeHHO 0, 50 1 50 %, Bo 2-11 rpynne — 21,4; 35,7 n 42,9 %. ToTanbHOe yaaneHue y3noBbx
06pa3oBaHuii B 1-i rpynne gocturuyto B 76,9 % cnyyaes, Bo 2-i — B 91,7 %.

KnuHnyeckoe yxyauweHnue otmeyero y 13 (37,1 %) nauuentos 1-it rpynnel y 4 (15,4 %) nauueHToB 2-if rpynmsl, HO Npe-
MMYLLECTBEHHO TPAH3UTOPHOrO XapakTepa. Micnonb3osaHue TyOyCcoB B CPaBHEHWUM C TPAJULIMOHHOW XUpyprueii obycno-
BUNIO [LOCTOBEPHO MeHbLUMIA pa3mep TpenaHauuu (13,2 + 4,6 cm? npotus 22,7 + 7,8 CM?) 1 COKpaLLEHWe NOCieonepaLMoH-
Horo cTauMoHapHoro nepuoga (3 [3; 5] axa npotus 12 [6; 16] aHeit).

3aknioueHue. [pumeHeHUe NOPT-aCCUCTEHLUM B XUPYPTUM MyOGUHHBIX 06beMHbIX 06pa3oBaHuii 06najaeT npeumyLlecT-
BaMU nepep, TPaANULMOHHON XMpYprueil B [OCTUXKEHWUN GoNblueit pagnMKanbHOCTU BMELIATENbCTB NPU CXOAHbIX pa3Mepax
W TUCTOCTPYKTYpe 06pa30BaHUii U MeHbLUEN YACTOTE HEBPOJIOTUYECKUX OCNIOXKHEHUI, B TO e BPEMsA He HaKnagblBas fo-
NONHUTENbHbIX OFPaHUYEHWIA.

KnioueBble cnoBa: myGuHHbIe 06pa3oBaHus, MUOMa, TPAKLMOHHAS TPABMa, KPOBOU3NUAHUA, TYGynapHasn xupyprus,
NopT-aCCUCTEHLMS

Ina uutuposanusa: Octaniok M.B., Kpaseu J1.1., Awnn K.C. u gp. banxaiiwmne ncxonsl Ty6ynspHOi XMpypruum ryOuHHbIX
06pa3oBaHuii ronoBHoro mosra. Heiipoxupyprus 2024;26(4):28-37.
DOL: https://doi.org/10.17650,/1683-3295-2024-26-4-28-37

Immediate outcomes of using tubular retractors in surgery of deep brain lesions

M. V. Ostapyuk, L. Ya. Kravets, K.S. Yashin, A.E. Bokov, I.A. Medyanik
Privolzhsky Research Medical University, Ministry of Health of Russia; 10/1 Minin and Pozharsky Square, Nizhny Novgorod

603055, Russia
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Background. Resection of deep-seated space-occupying brain lesions is traditionally associated with a triad of problems:
retraction injury, limited radicality, and risks of augmentation of neurologic symptoms. Port-assisted or tubular surgery
has been recently gaining popularity as its goal is to minimize these risks. Therefore, it is necessary to evaluate its
effectiveness and compare it to the traditional interventions.
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Aim. To perform comparative analysis of the immediate outcomes of traditional and port-assisted surgery of deep-seated
space-occupying brain lesions.

Materials and methods. The results of resection of deep-seated space-occupying brain lesions in 61 patients (31 men
and 30 women) including 36 patients with diffuse glial tumors and 25 patients with nodular lesions were retrospectively
analyzed. Among them, 35 patients were operated on using the traditional technique with spatulas (1 group),
26 patients — using tubular retractors, port-assistance (2™ group). Evaluation and comparison of radicality and neurologic
outcomes in these patient groups, as well as differentiation of possible factors of unfavorable outcomes were performed.
Results. Radicality of glial tumor resection per the total/subtotal/partial grading in the 1t group was 0, 50 and 50 %;
in the 2" group, 21.4; 35.7 and 42.9 %. Total resection of nodular lesions in the 1t group was achieved in 76.9 %
of cases; in the 2™ group, in 91.7 %.

Clinical deterioration was observed in 13 (37.1 %) patients of the 1%t group and 4 (15.4 %) patients of the 2" group,
but it was mostly transient. Compared to traditional surgery, the use of tubular retractors allowed to achieve significantly
smaller trephination size (13.2 + 4.6 cm? versus 22.7 + 7.8 cm?) and decrease postoperative in-hospital period (3 [3; 5] days
versus 12 [6; 16] days).

Conclusion. The use of port-assistance in surgery of deep-seated space-occupying brain lesions is preferential
to traditional surgery in terms of higher radicality for similar size and histology of lesions and lower rate of neurologic
complications without imposition of additional constraints.

Key words: deep-seated lesions, glioma, traction injury, hemorrhage, tubular surgery, port-assistance
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BBEJIEHUWE

TepMuH «rmyOMHHBIE 00BEMHbBIE 00Pa30BaHUSI TOJIOB-
HOTO MO3Ta» B OT€UYEeCTBEHHOI JUTepaType, uian “deep-
seated brain lesions” — B aHTJIOSA3BIYHOM, HE UMEET YETKUX
aHATOMUYECKUX WM IIM(POBBIX KPUTEPUEB 1T 0003HA-
YeHUS «TTIYOMHHOCTH» X MOXKET OBITh KaK OIMCATEIbHBIM
[1—3], Tak m comepxKalIuM YKMCIIOBBIC TTapaMeTpHI [4, 5].
XoTs «rTyOMHHAs OITyXOJIb» — He KilacCU(pUKAIIMOHHOE
ITOHSITHE, OHO IIMPOKO IIPUMEHSIETCS Ha TIPaKTUKE, Cpa3y
YKa3bIBasl Ha OOJIBIIYI0O TEXHUUECKYIO CIIOKHOCTD 3TUX
orrepaumit. CiiemyeT OTMETUTB, YTO, Ha HAIIl B3TJISI, «IJIy-
OMHHOCTBH» HE JOJIKHA OTIPENEIISTHCS TOTBKO PACCTOSTHM -
€M OT KOPBI 0 00pa30BaHMSI, HEMAJIOBAXXHBIM aCIIEKTOM
SIBIISIETCSI M1 BHYTPEHHU IIOJIOC OITyXOJH, T.€. TO, Ha-
CKOJIBKO TJTyOOKO OHA PacIpoOCTPaHSIETCS, YTO COOTBETCT-
BYeT UCTUHHOM IIMHE XUPYPIrUIeCKOTO KOPUAOPA.

AHaToMmJecKasi KOMIIAKTHOCTh TPAKTOB 1 (DYHKITNO-
HaJTbHO 3HAYMMBIX CTPYKTYP B IIyOMHHBIX OTIENIaX MO3Ta
B COYETAHUY C IJIMHHBIM 1 JOCTATOYHO Y3KUM XUPYpIHUe-
CKUM KOPHIOPOM OTPaHMUYMBAIOT MAHEBPEHHOCTD 1 YBEJIH-
YMBAIOT 1ICHY OIMMOKM ITPY HEBEPHBIX IEUCTBUSAX, CIIOCO0-
CTBYSI HEOJArOMPUSITHBIM McxomaM. JocTaTOYHEI 0030
OIEPALIMOHHOTO TTOJIS B KJIIACCUIECKOM MCIIOTHEHUN 00eC-
ITEYNBAIOT IIPY TTOMOII MO3TOBBIX IIIIATe e JTM00, TIPH BBI-
COKOM YPOBHE MaCTepCTBa XUPYpra, IyTeM HCIIOIh30BaHNS
6e3peTpakTOpHOI METOIMKM, KOTJA POJIb IUTATENIEH BBITON-
HSIIOT MHCTPYMEHTHI B pPyKaX XWpypra 1 TpaBUTAIMOHHAS
Tpakumst. OmHaKO 00a 3THUX MeToa CBSI3aHbI ¢ DOPMUPOBa-
HHMEM TOUYEK TOBBIIIICHHOTO JaBJICHHSI HA MO3TOBYIO TKaHb,
YTO MOXKET IIPUBOIUTH K JIOKATbHOM TpaBMe M TPAKIIMOHHBIM
OCJIOSKHEHUSIM, TIPOSIBIITIOIIMCS MECTHBIM OTEKOM, HEKPO-
30M U1 BTOPUYHBIMU KPOBOUBIUSIHUSAMU [6—8].

1o BHeIpeHMS IPUHLIMIIOB COBPEMEHHO MUKPOHEH-
POXMPYPIUM OIEpallii B TIYOMHHBIX O0JACTSIX MO3Ta

COTIPOBOXIANNCH OCOOCHHO BBICOKOI CMEPTHOCTBIO
1 HEBPOJIOTUIECKUMU «I10TepssMi». COBEpIIICHCTBOBAHIE
IOCTYIIOB W TIpMMEHEHNE HOBBIX MHTPAOIIEPAITMOHHBIX
TEXHOJIOTUI TO3BOJIMIN CHU3UTH IIEPUOINICPALIMOHHYIO
cMmeptHOCTh ¢ 40—50 10 0—1 % [9, 10], onHako DyHKIIMO-
HaJIbHO HEYIOBJICTBOPUTEIbHBIC MCXOOBI HAOIIODAIOTCS
qale, 9eM IIPH ITOBEPXHOCTHBIX OIYXOJISIX, — 10 TaHHBIM
auTeparypsl, y 16—40 % nauueHTOB HAOIIOAAETCS XY~
IeHue mmocJe omeparuu [11, 12].

J1st pelieHusI «TpaKIMOHHBIX TPO0JIeM» pa3padoTaHbl
TYOYJISIpHBIC pETPaKTOPHI, KOTOPBIE PABHOMEPHO pacIipe-
IEJISTIOT TaBJICHHE 10 KOHTYPY IOPTa W TTO3BOJISIIOT BU-
3yaJlM3MpPOBaTh ONEPALIMOHHOE TI0JIe IMTPHU TOCTAaTOUHOM
CB0O0OIC MAHUITYJISILIVIL. DBOJIOIS TYOYCOB OT CAMOCTOSI-
TeJIbHO M3TOTOBJIEHHBIX BapuaHTOB [3, 13] mo mpoien-
X KIMHAYECKYIO CepTU(HUKAIIMIO TTOPTOB IIPHBEJIa K MX
HCITOJIb30BAHUIO TIPW IMHUPOKOM CIEKTpPE ITaTOJIOTHIA,
BKJIIOYAsl TUIEPTCH3UMOHHBIC TeMaTOMBI M pa3IUYHBIC
BHYTPMUMO3TOBBIC 1 BHYTPILKEITYIOYKOBEIE 00pa30BaHUS.
HecMoTtpst Ha OoTCyTCTBHE OOIIENTPUHSATON Y EAUHON TEX-
Hojiornu TopTr-accucteHunu (ITA), KOHIIENIINS NX UC-
IMOJIb30BaHUSI MHTYUTUBHO TIOHSTHA M 3aKJIIOYAETCS
B YCTAaHOBKE BHE KOPKOBBIX (DYHKIIMOHAJIBFHO 3HAYNMBIX
30H U J1ajiee BIOJb OCHOBHBIX TPAKTOB K ILIEJIM OITePaITiH.
OCHOBHOIT MOMEHT 3aKJII04aeTcsl B INTAHNPOBAHUM XU-
PYPTHYECKOTO KOpHUIOpa Ha ITOOIePAllMOHHOM 3Tare
Ha OCHOBAaHWM aHATOMMYECKMX 3HAHWI M MHCTPYMEH-
TaJIbHO MTOATBEPKICHHBIX TaHHBIX (MAarHUTHO-PE30HAHC-
Hasl TpakTorpadus KaK OCHOBHAas OITIIHS IIJIAHUPOBa-
Hus). [1pn onmmcaHUM UMEIOIeToCs 3apy0eKHOTO OITBITa
MIPUMEHEHUSI IIOPTOB WX OMPEIEISIOT KaK «MHOTOO0eTIIa-
IOIIMI MTHCTPYMEHT IUIST TOCTIDKeHHUST MAKCHUMAJIBHO 0e3-
OITACHOM Pe3eKIINH IIIyOOKO pacIoIOKEHHBIX 00pa30oBa-
Huil» [14].
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YCIIOXHSAET XUPYPTUIO B TIYOMHHBIX CTPYKTypax
1 MHOTOOOpa3ne BCTPEIAFOIINXCS TUCTOJIOTUICCKIX BapH-
aHTOB 00pa30BaHUIA: IEPBUYHBIC HEMPOTTNAIBHBIC OITyXO0-
au (10 20 %) [15, 16] 1 MeTacTa3bl, TPOITHbBIE K MUKPOCOCY-
JIICTOMY OKPYKEHHUIO TPAaHUIILI OEJIOTO U CEPOTO BEIIIECTB,
SIBJISIIOTCSI HanOoJiee yacTbiMy oOpa3oBaHusiMu [17]. B ciy-
yae METACTaTHYECKOTO ITOPAaKEHMS ITPH UCXOMTHO MEHBIIIEM
00BbeMe 1 OTHOCUTEIIHHO OTTPaHMICHHOM POCTE OYara yaa-
JICHUE BO3MOXKHO SIMHBIM OJOKOM, a Tt y3HBI pOCT
1 3HAYUTETHLHO OOJTBIITNIA NCXOMHBIN 00BEM TIIMOM ITPHUBO-
IIIT K HEOOXOIMMOCTH X (PPaKIIMOHUPOBAHUS M CHIDKE-
HUIO paINKAJIbHOCTH B YCIOBHSIX KOMITAKTHBIX TTTyOMHHBIX
CTPYKTYp. DTa 0COOCHHOCTD XapakTepHa v st [1A: o maH-
HBIM S. Hajtovic 1 coaBT., pe3eKins NIyOMHHBIX 3JT0Kade-
CTBEHHBIX ITTOM ¢ TipuMeHeHueM [1A mipu cpenHeit paam-
KaJIbHOCTH B 93 % city4aeB IpuBeia K HeGIaronpusiTHBIM
HEBPOJIOTUYECKNM ncxonam y 35 % manyeHTos [18].

C y4eTOM OTHOCHUTEIHLHO HEOOJIBIIIOTO MUPOBOTO OITHI-
Ta IMMPUMEHEHUS TTOPT-aCCUCTUPOBAHHON XUPYPIUHU, OT-
CYTCTBUS IIPOCIICKTUBHBIX PAaHIOMM3NPOBAHHBIX MCCIIE-
JIOBAaHUI OCTAeTCSI OTKPHITBIM BOIIPOC O CTPOTOM HAayIHOM
00OCHOBAaHMHU TIPEUMYIIECTB yKa3aHHOW METOIUKU
10 CPAaBHEHMIO C TPAIMIIMOHHBIM ITOIXOIOM.

Ilen» uccnenoBannss — CpaBHUTEIbHBINM aHAINU3 paH-
HUX UCXOIOB ITOPT-aCCUCTUPOBAHHON U TPaTUIIMOHHOU
xupypruu (TX) rmyOMHHBIX 00beMHBIX 00pa30BaHUIA TO-
JIOBHOTO MO3Ta.

MATEPHAJIBI 1 METO/IbI

ITamuenTtsl. PaGoTa ocHOBaHa Ha aHaAIM3€e PE3YJIBTATOB
yaaJeHus TIIyOMHHBIX 00beMHBIX 00pa30BaHUIA TOJIOBHOTO
MoO3ra y MaueHToB (n = 61), onepupoBaHHBIX B IIEPHOL
¢ 2017 o 2023 1. B Topoackoit KIMHNYECKOM OOJTbHUIIE
Ne 39 (Hwxuwuit HoBropon) 1 HeMpOXupyprudeckKoM OT-
neneHun YHuBepcuterckoi kinHuku [TMMY. K rimyoun-
HO PacIOJIOKEHHBIM OBUIM OTHECEHBI OITyXOJIU W APYTHE
00pa3oBaHUS CYOKOPTUKAIBLHOM JTOKAJIN3aINU, C POCTOM
B OaszaibHBIC SIOpa, TIepU- U WHTPABEHTPUKYISIPHO. MBI
3aBEIOMO OTKA3aJIUCh OT YETKOTO KPUTEPUS BKITIOUCHMUST
IO PACCTOSTHUIO OT KOPHI 10 00pa30BaHMsI, NCKIIOYCHUE
COCTaBUWJIM OTHOCHUTEIBHO HEOOJIbIIINE OOpa30oBaHUS,
IIJISI KOTOPBIX MUHUMAJTbHAS TJIyOMHA PACITONIOKEHMST OBbI-
J1a oripenesieHa Kak 15 Mmm. CpemHuit BO3pacT IMallieHTOB
coctaBmi 54 + 12 roma, COOTHOIIEHUE MYXKYMH M XKEH-
muH — 1,02:1. MeanaHa paccTOSTHUS OT 0Opa30BaHUS
IO KOpHI B Mcclieayemoii rpyrme coctaBuita 30 [20; 35] mw,
MenraHa o0beMa Iarojiormyeckoro ovyara — 19,4 [6,6;
40,6] cm?.

PacnipeneneHue oOpa3oBaHMUI IO THCTOCTPYKTYpeE
B COOTBETCTBHMU C KJlaccuduKanueir BcemmupHoli opraHm-
3anum 3apaBooxpaHenus 2021 . mpuBegeHo B Tadm. 1.
«Ipyrue» odpazoBanms (n = 25), HECMOTpPSI Ha Pa3HOPOI-
HOCTb, OBUTM OObeIMHEHBI B 1 TPYIIITY 10 TIPU3HAKY OTTpa-
HUYEHHOTO WJIH y3JI0OBOTO POCTAa.

Ju3aitn uccnenopanua. McciemoBaHme OCHOBaHO
Ha CPaBHUTEJIBHOM aHAJIN3¢ OIMKANIIINX NCXOHIO0B OIlepa-

Ta6muua 1. lucmocmpykmypa o6pazosanuii

Table 1. Histostructure of lesions

Oo0pa3oBanue n (%)

I'muanbHbIE OnmyXxoJiv

Inuo6nacroma, IDH-wt
Glioblastoma, IDH-wt 25(69.4)
Actpountoma, IDH-mut, grade 4 4(11,1)
Astrocytoma, IDH-mut, grade 4 ’
JnddysHasa rmmoMa cpeaHeit tuanu, H3K27M-
mutant

Diffuse midline glioma, H3K27M-mutant

3(8,3)

Actponuroma, IDH-mut, grade 3

Astrocytoma, IDH-mut, grade 3 2(5,6)

Omuronennpornvoma, IDH-mut, 1p/19q+, grade 3

Oligodendroglioma, IDH-mut, 1p/19q+, grade 3 12,8

HuddysHas actpoiutoma, bAY

Diffuse astrocytoma, NOS 1(2.8)

Bcezo

Total 36 (59)

Jlpyrue oopa3oBanus

MeracTas
Metastasis

10 (40)

KasepHoma
Cavernoma

5(20)

BOrieHAMMAaJIbHbIE OITYXOJI1
Ependymal tumors

3(12)

DnuaepMouIHAs KUCTA
Epidermoid cyst

2(8)

JlyueBoit HEKpo3 1(4)
Radiation necrosis

INepexonHass MEHMHTHUOMA
Transitional meningioma

1(4)

JIumdpoma
Lymphoma

1(4)

KapuuHoma cocyaucToro CrijieTeHust
Choroid plexus carcinoma

1(4)

LleHTpanbHas HelipoLIMTOMA
Central neurocytoma

1(4)

Bcezo

Total 2541

Ilpumenanue. IDH-wt — omcymcmeaue mymayuu u304umpam-
deeudpoeeraswl («duxoeo muna»); IDH-mut — nasuuue
mymayuu IDH; H3K27M-mutant — naauuue mymayuu
H3K27M; BJ1Y — 6e3 0onoanumenbHbiX YMOUYHEeHUIL.

Note. IDH-wt — without isocitrate dehydrogenase mutation (“wild type”);
IDH-mut — with IDH mutation; H3K27M-mutant — with H3K27M
mutation; NOS — not otherwise specified.

i B 2 Tpyrmax 60oibHBIX. B 1-10 rpynimy Bomum 35 manm-
€HTOB, OITEPHUPOBAHHBIX C UCITOIb30BAHNEM CTAHIAPTHBIX
PETPAKTOPOB 1 MO3TOBBIX mmmateneit (TX), Bo 2-10 TpyII-
my — 26 NalueHTOB, ONEPUPOBAHHBIX C MPUMEHEHUEM



Tabmua 2. Xapakmepucmuku ucciedyemuix epynn

Table 2. Characteristics of the studied groups

IToka3arenn TX (n = 35)

Bospact, M £ SD, ner
Age, M £ SD, years 34+ 12
Ilon, n:
Sex, n:

MYKCKOM 18

male

JKEHCKUI 17

female
O06beM ouara, Me [Q.; Q..], cm? .
Lesion volume, Me [():5?5()_5]7,5C1n3 19,4 16,6; 40,6]
[ImanbHbIe omyxonu, 1 (%)
Glial tumors, # (%) 22(62.9)
V310BEIe 0OpasoBanus, 1 (%) 13(37,1)

Other lesions, n (%)
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TIA (n = 26) ’
54+ 13 0,89*
12 0,44%+
14
18,5[5,9; 53,5] 0,82%%+
14 (53,8) 0,32%+
12 (46,2) 0,32%+

*t-kpumepuii Cmorodenma; **mounniii mecm Quwepa; ***U-kpumepuii Manna—Yumnu.
Ilpumenanue. TX — mpaouyuonnas xupypeus; [1A — nopm-accucmenyus; S — cpeonee 3uauenue; SD — cmanoapmuoe omkaoHeHue;

Mt — meduana; Q. u Q. — HUNCHUIL U EPXHUL KEAPMUNU.
*Student’s t-test; **Fisher’s exact test; dann—Whitney U-test.

Note. TS — traditional surgery; PA — port-assisted surgery; S — mean value; SD — standard deviation; Me — median; Q,.and Q.. — lower and upper

quartiles.

TyoycoB (ITA). Ipynrel ManueHToB OBLIA COIMOCTABUMEBI
IO TIOJIOBO3PACTHBIM XapaKTePHCTUKAM, THCTOJIOTMIEC-
KM JaHHBIM 1 pa3MepaM 00pa30oBaHUiA (TaoI. 2).

IIpenonepammontoe odocnenoanue. [lanmenram mpo-
BEIIEHO CTaHIAPTHOE KIIMHUKO-HEBPOJOTMYECKOEe 1 Heii-
POBM3yaATM3AMOHHOE 00caenoBanue. Tormorpado-aHaToMu-
YeCKYIO OIIEHKY M TUTAHUPOBAHME OIEePALI ITPOBOIMIIN
Ha OCHOBAaHWM CTaHIAPTHBIX ITOCJICIOBATEIFHOCTE Mar-
HUTHO-pe3oHaHCHoM ToMorpadmnu (MPT) u B psine ciyda-
eB — TpakTorpadun u ¢pyHKimoHaasHoi MPT ¢ Bomome-
TPUIECKOI OLIEHKOI 00pa30BaHUIA TTPH TIOMOIIH ITPOTPAMMBbI
Vidar Dicom Viewer v.3.2 (OO0 «I1O Bumap», Poccus)
" cTaHImit HaBuTatmuy Stealth Station S7 (Medtronic, CITIA)
u BrainLab (Brainlab AG, Iepmanmst).

Texnnka onepaumii. B o6eux rpynmnax rjaHupoBaHue
XHUPYPTUIECKOTO KOPHUIOpPa OCHOBBIBAJIOCH HA KpaTdaii-
IIEM PaCCTOSTHUH 10 OITYXOJIM, COTIOCTaBJICHNN HAaU0O0Ib-
IIeil OCH OMYXOJIM C OChI0 XMPYPTUUECKOTO KOpPHIOpa
¥ Ha4yajioM BHE KOPKOBBIX (DYHKIIMOHAJIBHO 3HAYMMBIX
30H. DopMHpoBaHNE XUPYyPTUIESCKOTO KOPHIOpa HAYMHA-
JIM ¢ TUCCEKIINM OJIVKalIIeit K oyary 0Opo3abl MIM KOp-
TUKOTOMUM B CJIydae OTeKa WJIM WHBIX TIPUYWH, He TI03BO-
JITIOIINX BBIIIOJIHUTE apaXHOMIAJIBHYIO IUCCEKIIHIO.
WHTpaonepalliOHHBINA HEePODU3MOIOTUIECKUIA MOHM -
topuHT (MOHM) ¢ KOPKOBBIM 1 CYyOKOPTUKAJIBHBIM Kap-
THPOBAHKWEM IBUTATEIBHBIX 30H C IIPUMEHEHUEM HEeWpo-
MmoHuTopa Inomed (Inomed Medizintechnik GmbH,
Tepmanmst) mpoBonmIM B 00enx rpymmax (Bcero y 31 ma-
LIVIEHTA).

B rpynne TX noaaep:xaHue CTEHOK XUPYPruuecKoro
KOpHUIOpa B PACTIHYTOM COCTOSIHUM IJISI OCTATOIHOTO

0030pa 30HBI MHTEpeca OCYIIECTBIISIIOCh MO3TOBBEIMU
HITTaTeJIIMA M MHCTPYMEHTAaMHM B pyKax Xupypra (Koary-
JISIIMOHHBIA TTMHIIET, HacaaKa acmmpaTopa). B mpoiiecce
oItepallfi BCICACTBHE HEM30eKHOM KOPPEKIIUH TTOJIOXKE-
HUs IITaTeNleil 1 HeCTaOMIBHOTO JAaBJICHUSI Ha CTEHKU
KOpHUOOpa XUPYPTUISCKUA KOPUIOP MOT MEHSTh KOH(pM-
TYpaluio  JIuaMeTp.

B rpymme I1A xupypruyeckuii Kopuaop K IaToJI0TH -
YeCcKOMY odary (popMHUpOBaId IyTeM BBeIeHUS TyOyCcOB
VBAS (ViewSite Brain Access System, Vycor Medical Inc.,
CIIIA) pa3nmnuHBIX TAMIOpa3MepoB (puc. 1, a). BHeurHe
TyOyC MpencTaBisgeT cO00M MPO3pavHBIA IIaCTUKOBEIN
KOHYC, Ha IIOTICPEeYHOM CEYCHMU UMEIOINi (popmy 31-
JINTICA M COCTOSIIIINI M3 HETIOCPEICTBEHHO ITOPTa, Yyepe3
KOTOPHIN OCYIIECTBIISIIOTCS MAHUIITYJISILINY, Y BHYTPEHHE -
ro o0TypaTopa, KOTOPHIi IpH YCTaHOBKE TyOyca pa3aBH-
racT TKaHU I10 Mepe IpOoABILKeHUs. B coOpaHHOM Buie
TyOyC depe3 METAUIMYECKUI TIEPEXOTHUK MOXET OBITh
(ukcupoBaH K purnmHOMY dukcaropy (puc. 1, 6, 8). Mbl
WCITOTB30BAJIM TYOYCHI ¢ 2 BApHMaHTaMM JUTMHBI OOJIBIIION
OCH DJITATICA HApY>KHOTO OKHA — 21 u 28 MM. Hebombine
pa3Mephl TIOPTOB MO3BOJIMIIM YMEHBIIIUTh KaK pa3Mephl
KPaHNOTOMUH, TaK M KOKHBIC pa3pe3bl.

Huddy3HO pacTyiye 1 OOJIBIINE OITyXOJH YIAISIN
nogparMeHTHO IO IIPUHLIAIY «OT LIEHTPA K ITepudeprn».
VY3n0BbIe 00pa30BaHUS PE3ELUPOBAIN €AUHBIM OJIOKOM
110 TIeprOKATBLHOM 30HE.

Onenka ucxoos onepamuii. Paduxaivhocmo yoaienus
onyxoaei. B 1-e cyTku nocje onepanuy BceM GOJIbHBIM
BBITIOJHSTA O€CKOHTPACTHYIO KOMITBIOTEPHYIO TOMOTpa-
¢uto (KT) mnst oleHKM IocIeonepalliOHHBIX T3MEHEHUIA.
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Puc. 1. Qopm-paxmop mybycos: a — myfycot 0aunoil 5 u 7 cm ¢ OAUHHOU
ocbio eHewne2o okHa — 21 u 28 mm; 6 — my6yc ¢ uzeneueHHvIM 00mypamo-
pom; 8 — mybyc 6 cobpaHHom eude

Fig. 1. Form factor of tubular retractors: a — tubular retractors with length of
5 and 7 cm and long axis of the external window of 21 and 28 mm, 6 — tubular
retractor with removed obturator,; 6 — assembled tubular retractor

C y9eToM 3TOro OLICHKY pagruKaJIbHOCTHA BMEIIATSIHLCTBA
IIPOBOIMIN HA OCHOBAaHWY CpaBHEHMSI 30HBI U3MEHECHHO-
ro CUTHaJIa Mo JaHHbIM nociaeonepainoHHoi KT u mo-
onepaunoHHoir MPT no MmeTonuke, onmucaHHOM B paboTe
A.10O. bensiera [19] (puc. 2).

B 19 cobcTBeHHBIX HAOMIOACHUSIX IIPU OMHOBPEMEH-
HoM nipoBeaeHun KT u MPT mnocne onepaliuy ObU1M Tak-
XKe BepUUIIMPOBAHBI BO3MOXHOCTH 3TOTO METOIa
B OIIEHKE PaANKaJTbHOCTH BMEIIATEILCTB (puC. 3).

Ipamaimst pamuKabHOCTH BMEIIATEIBCTB OCYIIIECTBIISI-
JIach TT0 Ka4eCTBEHHOM IIKaJie, TIpemroxeHHoi P. Karschnia
u coabT. [20]: ToTanbHOE yaaneHue — He MeHee 95 %, cy0-
totanbHoe — 80—95 %, yactuuHoe — meHee 80 %.

Kaunuxo-neepoaoecuueckue ucxoovt. OuieHUBaIN 11~
HaMUKY HEBPOJIOTMYECKOTO CTaTyca B IIEPUOLT CTAIIMOHAP-
HOTO JIEYeHHsI U B TeYEHUE MeCsILa 110C/ie BEIIUCKU. DUK-
CUPOBANM IIOSBJICHUE HOBOTO HEBPOJIOTHUUECKOTO
nedunurra (CTOMKOTO UM TPaH3UTOPHOTO) JIMOO perpecc
nmMmerolerocs. Takke olleHUBAIN TUHAMHKY (DPYHKIIHO-
HaJIBHOTO cTaryca 1o mkaje Kaprosckoro (mHmeke Kap-
HoBckoro, MK).

CrarucTHyecKuii aHAIM3 Pe3yITaTOB IIPOBOIMIIN C MIC-
IMOJIb30BAaHUEM IIPOTPAaMMHOTO obecrieueHms StatSoft
STATISTICA 12. [laHHbIe TTAIIMEHTOB OBUTH pa3nesIeHBI
B 3aBHCUMOCTH OT MOP(OJIOTUH MATOJIOTMIECKOTO oJara,
OTJICTHFHO BEITIOTHEHA OLICHKA PE3YJIBTAaTOB 110 [JTHAJIbHBIM

Puc. 2. I[Ipumepet oyenku paduxarvHocmu yoareHus 06pazo8anuii Ha 0CHO-
eanuu oanuvlx komnvromeproll (KT) u maeHumHo-pe3oHarHcHoil momozpaghuu
(MPT): a — npedonepayuonnas MPT ¢ TI1-pexcume ¢ KOHmMpacmHoim
YCUAeHUeM: Memacma3s NAOCKOKAeMOYHO20 PaKa Ae2K020; 6 — nocieonepa-
yuonnuslli KT-koHmpoas: momansHoe ydanerue 00pazoeanus; 8 — npedone-
pauuonnas MPT ¢ T2-pexcume: Kapyurnoma cocyoucmoeo chiemeHus; e — no-
cneonepauuonmslii KT-KoHmpons: ocmamoynas mKans onyxoau (cmpeixa)

Fig. 2. Examples of evaluation of radicality of lesion resection based on
computed tomography (CT) and magnetic resonance imaging (MRI) data:
a — preoperative T1-weighted contrast-enhanced MRI: squamous cell lung
cancer metastasis; 6 — postoperative CT control: total lesion resection; ¢ —
preoperative T2-weighted MRI: choroid plexus carcinoma; ¢ — postoperative
CT control: residual tumor tissue (arrow)

¥ HETJMATbHBIM omyxoyisiM. CpaBHUBAIM TPYIIITHI MU~
EHTOB C KJIMHUYECKUM YyXyIIIeHneM U 0e3 TaKoBOTO,
a TaKXe B 3aBUCHMOCTHU OT 00beMa pe3elIMpPOBaHHOM Ya-
ctu omyxonu. [TpoBeneHa olleHKa OCIIOXKHEHWI U UX BITUSI-
HUS HAa KIIMHUYECKOEe yXyIIIIeHUE.

IMpu onieHKe 3HAYMMOCTH Pa3IUINil B 3aBUCUMOCTH
OT aHAJIM3UPYEMBbIX TTOKa3aTesIei PUMEHSITN KPUTEPUi x>
IMupcona (y?); t-xputepuii CtblofieHTa (t), TOYHBIM KPU-
tepuit @uuepa (F), U-kpurepuit Manna—Yutau (U).
Paznuuus cumTtany CTaTUCTUUYECKW 3HAYMMBIMU TIPU
p<0,05.

PE3VJIBT'ATBI

PapukansHocTh onepammii. {luarpamMmbl, OTpaxarolue
panuKaabHOCTh yIaldeHUs 00pa3oBaHUil, TIPENCTaBICHbI
Ha puc. 4. HecmoTpst Ha ornipeneieHHY10 YCIOBHOCTb B TO-
HUMaHUU «TOTATbHOCTHU yaajneHus» nud@y3HbIX TIIMOM
W OTCYTCTBUE CTATUCTUYECKU 3HAYMMBIX PA3TNIUIA (p)cz =0,07),
npuMmeHeHue [1TA TTO3BOMWIIO yBENTUYUTD JAOJTIO TOTATLHO
yAaJleHHBIX oM 110 21,4 %, B To BpeMst Kak ripu TX ynase-
HUE BJIyYllIeM CTy4yae ObLI0 CyOTOTaIbHBIM. B aOCOMIOTHBIX
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Puc. 3. lIpumepor cpagnenus maenumuo-pezonanchuix (MP) u komnviomepro-momoepaguueckux (KT) uzobpasxcenuii 0ns ouenku cmenenu pe3eKuyuu 00-
PA306aHUsL 8 PAHHEM NOCACONEPAUUOHHOM nepuode: a—e — cyOmomanvHoe yoaseHue nuodaacmomsl (KpacHviM 066edeHa ocmamo4Has Onyxons); e—e —
napuyuanvHoe yoasenue (dceamvim 008edeH 0CMaswuiics (hpaemerm onyxoau) eAuooAacmombl; Hc—u — Momaibhoe yoaieHue yeHmpanibHoil Helpouumomb.
B sepxnem psady (a, e, ) npedcmasaenwvt npedonepayuontvie T1-836ewennvie MP-u300paxcenus ¢ KOHMpPacmHbiM ycuieHuem, 6 cpednem psoy (0, 0, 3) —
T1-636ewennvie M P-u300pascenus ¢ KOHMPACMHBIM ycuaeHuem Ha 1-e cymiu nocae onepayuu, @ HuxcHem psoy (8, e, u) — 6eckonmpacmuwie KT-u300pa-
JceHust Ha 1-e cymicu nocae onepayuu

Fig. 3. Examples of comparison of magnetic resonance (MR) and computed tomography (CT) images for evaluation of resection grade in the early postoperative
period: a—e — subtotal resection of glioblastoma (residual tumor is outlined in red); e—e — partial resection (residual tumor fragment is outlined in yellow)
of glioblastoma; yc—u — total resection of central neurocytoma. In the upper row (a, e, xc), T1-weighted contrast-enhanced MR images are presented; in the
middle row (6, 0, 3), T1-weighted contrast-enhanced MR images on day 1 after surgery; in the lower row (8, e, u), CT image without contrast on day 1 after
surgery

3HAYEHUsAX CTeneHb pesekuun oM rpu IMA cocrasuna  (p,<0,001), ¢ COOTBETCTBEHHO MEHBIIMM KOXHBIM pa3pe-

88,91[57,2;96,0] %.

Taxcke BbIIe Tipu [1A ObL1a 10JIsI paguKaabHO yOaAeH-
HbIX y3/10BbIX 00Opa3oBaHuii — 91,7 % npotus 76,9 % npu
TX (p.=0,33).

TpaBMaTHUHOCTD ONepamMii. BIM30CTh MPUHIIMIIOB TY-
oynsgpHoil 1 key-hole Xxupypruu mo3Bojuiia YMEHBIIUTh
pasMephl TperaHaoHHoro okHa ripu [1A o 13,2 4,6 cm?,
YTO 3HAYUTEJBHO MeHbIIIE, yeM rpu TX — 22,7 = 7,8 cm?

30M. DTO 00YCIOBWIO 1 OOJiee KOPOTKUIA IEpUOI, OCe-
orepallMOHHOM rocnuTann3aunu — 3 [3; 5] KoiiKo-aHs mpu
IMA mpotus 12 [6; 16] koiiko-nueii mpu TX (p, <0,0001),
HE YBEJWYMB IJINTETLHOCTD ornepaumii — 271 = 78 m 263 £
75 MUH cOOTBETCTBEHHO (p, = 0,81).

VY 48 (78,7 %) nauneHTOB 00euX IPYII ObLIM OOHApY-
KE€Hbl pa3HOKaJMOepHble KPOBOU3IUSIHUS OO0BEMOM
ot 0,04 mo 44,9 ma ¢ memuanoii 0,46 [0,1; 2,14] mu.
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BrisiBiieHa Koppensiuyst (RSpearman =0,28, p=0,029) mexmy
00BeMOM KPOBHU B 00JIACTH BMeEIATeNIBCTBA (ITO JAHHBIM
koHTponbHOM KT) M KIMHWYECKNM YXYOIIEeHUEM MOCIIe
orepanuu (puc. 5).

[Ipu log-perpecCMOHHOM aHAIN3¢ B3aMMOCBSI3H MEXK-
Iy 00BeMOM KPOBOMBIIMSIHUS I BEPOSITHOCTHIO HEBPOJIO-
TMYEeCKUX OCJIOXKHEHUH (ITOJydeHHas perpecCHMOHHas
dyHKIMS 00J1agana TOYHOCThIO 78 % mpu criennuIHO-
¢t 95 % 1 4yBCTBUTEILHOCTH 35 %) BBISIBIICHO, YTO 4 MJI
KPOBM B paHE MOBHIIIAIOT BEPOSTHOCTb YXYIIICHUS
10 50 %, a >7 ma — oo 80 %.

KpoBon3mussHUS 110 JTOKAIM3aliK ObUIM pa3mesieHBI
Ha «KOPUAOPHBIE» (II0 X0y JOCTYIa), paclieHUBaeMbIe
KaK TTOC/ICACTBUS TPAKIINU, 1 B JIOXKe ommyxoin. [1py Hamm-
YUK KPOBU B 00X 30HAX CUTYALIMIO TAKKe PaceHUBAIN
Kak TocJieicTBre Tpakimy. Kak BUmHO 13 TabI. 3, TIpH JIro-
00OM BapHaHTe JOCTYIIOB K IIIYOMHHBIM 00pa30BaHMSIM KpO-
BOMBIIASIHUS (PaKTIECKN HEM30eXKHEBI. TaK, «peTpaKIInoH-
HbIe» KPOBOM3IMSIHYS BbIsiBlIeHbI y 16 (45,7 %) naLreHToB
rpynnbl TX ny 15 (57,7 %) nauuenTos rpymmnsl [1A, onHa-
KO B 1-if TpyIIIIe OHM OBLTH 00JIe€ 0OBEMHBIMU (4TO MOXKET

a Y3nosble obpazosaHusa / Other lesions

[l Cy6TtoTanbHoe ypaneHue / Subtotal resection
B TotanbHoe ypaneHwe / Total resection

100

80

60

%

40

20

MA/PA

TX/TS

TOBOPUTH O OOJIBIIICH TPABMAaTHYHOCTH IIITIATeJIeii) 1 Jalie
OBLTM ACCOLIMUPOBAHEI C OTPUIIATEIFHON TMHAMHUKOM (CM.
Tab1. 3).

Knunuko-HeBposaoruyeckue ucxoapl. B rpynme TX or-
puLaTebHas AMHamMuKa otMedeHa y 13 (37,1 %) nauueH-
TOB — co cHkeHueM meanansl MK ¢ 80 mo 70 %: y Hux
pa3BUJICS HOBBIN WIN YCYTYOMIICSI MMEIOIITUIACS Me(PUIINT,
HE pa3pelMBIINICS K KOHITy HaOmoneHus. JlaHHas pa3-
HUIIA CBSI3aHA W C OOJBIINM OOBEMOM KPOBOU3IUSHUN
10 XOIy AOCTYyTIa TIPH MCIIOJIb30BAaHUH IIITIATEIICH.

ITpu ITA mennana MK ocranaces HensmeHnHoit — 80 %,
TONBbKO Y 4 (15,4 %) mauneHTOB ObLIO BbISIBJIEHO HAapacTa-
HIE HEBPOJIOTUUYECKOTO Ae(hUITNTA, ¥ 3 U3 HUX YXYIIICHIE
0Ka3aJIOCh TPAH3UTOPHBIM.

Bmsane MOHM Ha kimamdeckue ucxoapl. [Tpm TX
MOHM nposoamnu y 15 (42,9 %) nauueHToB, Y 5 U3 HUX
3TO HE IIPETOTBPATHIIO Pa3BUTUS HEBPOJOTUUECCKUX
OCJIOXKHEHU, 9TO OBUIO CBSI3aHO C OJIM3OCTBHIO JOCTYIIA
K KOPTUKOCITMHAIIBHOMY TPaKTy (B 3 CITyJasx) W JTIOKaJIM-
3allMeil OIyXOJIN B «pUCKOBAaHHBIX» TSI YOAICHUS 30HAX
(B 2 ciryyasix).

0 TnnanbHble onyxonu / Glial tumors

YactuuHoe ypanenue / Partial resection
[ Cy6ToTanbHoe ynaneHue / Subtotal resection

B TotanbHoe yfaneHue / Total resection
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Puc. 4. Cpasnenue padukanshocmu emeuiamenscma é epynnax mpaouyuornroi xupypeuu (TX) u nopm-accucmenyuu (I14) npu y3r06bix (a) u eauanshvix (6)
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Fig. 4. Comparison of intervention radicality in the groups of traditional surgery (TS) and port-assistance (PA) for nodular (a) and glial (6) lesions

Ta6mma 3. CpasHenue uacmomot «mpaKyUOHHbIX» KPOBOUAUIHUL @ 2PYNNAX MPAOUYUOHHOU U NOPM-ACCUCIUPOBAHHOU XUpYpeuu

Table 3. Comparison of traction hemorrhages in the groups of traditional and port-assisted surgeries

KpoBousnusinue B1oJb CmemanHoe O0bem KpoBH, Hapacranue
Xupyprust Kopuaopa, n (%) Kposoususiaue, n (%) Me [Q,;; Q..], ma caMITOMAaTHKH, 1 (%)
TpanuimonHas .
Traditional 12 (34,3) 4 (11,4) 1,54 [0,3; 3,8] 8 (50)
TTopr-accuctupoBaHHast .
Port-assisted 12 (46,2) 3(11,5) 0,62 [0,2; 3,2] 3 (20)
p 0,54* 0,52%* 0,034*

*Tounviii mecm Quwepa; **U-kpumepuii Manna—Yumnu.
*Fisher’s exact test; * Mann—Whitney U-test.



B MNopt-accucteHumn / Port-assisted surgery
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O6beM KpoBy B 0611aCT BMELLATENLCTBA, M /
Blood volume in the intervention area, mL
(o]

C HapacTaHvem

cUMNTOMaTUKK /
With deterioration
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10 0anHbIM KOMNbIOMEPHOL MOMO2paAPUY Yy RAYUEHMOB C KAUHUHMECKUM YXY0-
weHuem u 6e3 maxKogoeo 8 epynnax mpaouyuonHol U nopm-accucmupo8aH-
HOU Xupypeuu

Fig. 5. Comparison diagrams for blood volume in the intervention area per
computed tomography data in patients with clinical deterioration and without
it the groups of traditional and port-assisted surgeries

IIpu ITA NOHM npumensinu y 10 (38,5 %) nauneH-
TOB, KITMHUYECKOE YXYAIIeHUE Pa3BUIOCH ¥ 3 TTAlIIEHTOB
0 aHAJIOTMYHBIM, YCJIOBHO 0003HAYECHHBIM KaK «aHATO-
MUYECKHUE», TPUIMHAM.

ConocTaBUMBIM OBUIO YMCIIO «aHATOMHYECKHUX»
ocJioxkHeHUH y mauneHToB 6e3 MOHM: 61130C¢Th Tpaek-
TOPUH K TpaKTaM — y 3 TTAIIMEHTOB, BO3MOXKHAsI TPAKIIH-
OHHasl TpaBMa, MPOSBISIOIIASICI KPOBOU3IUSIHUSIMU
B CTEHKAX XMPYPTAIECKOT0o KOpUIopa, — y 4 MallMeHTOB.

OBCYXIEHHUE

IIpobnema pagukanbHOCTM Haubojee akTyajbHa
IIJIST XUPYPIUU TJIMOM, HaleXma Ha ee pellleHre TOJIbKO
nyteMm npumeHeHus [1A Bpsg iv onpaBaaHHa. B To xe
BpeMsI, COIVIACHO ITOJy9eHHBIM HaMM JaHHBIM, [TA 1ipu
ornepaumsxX yBeJuuuia 10110 TOTaIbHO yaaJeHHbIX 00pa-
30BaHUii. BO3MOXHO, 3TO OBLIO CBSI3aHO C PSIOM IIPUINH:
JIydIasl BU3yaiam3auns B (QMKCUPOBAaHHOM IIOJie TyOyca
TPaHUI] MEXIY TTaTOJIOTHICCKU M3MEHEHHO 1 HOpMaJTh-
HO¥1 TKaHSMU, YMEHBIIICHUE TPaBMBI MO3Ta (KOTOpast 13-
MEHSIET ero CTPYKTYpY U 3aTpymaHsieT nuddepeHINAInIo
TKaHel) KpasgMu 1mmaresiss. CyMMapHO 3TO 00YCIIOBIIIO
0OoJiee moJIHOE yaajaeHue oryxoJieit, uem rmpu TX.

Psn aBTOpOB cunTatoT Hanrboee BaXXHBIM B XUPYPTUU
TIIYOMHHBIX 00pa30BaHUI He PaINKaIbHOCTD, a (DYHKIINO-
HaJbHYI0 coxpaHHOCTb. B uccnenoBanum Y. Esquenazi u co-
aBT. HU y ogHOTO 13 10 MameHToB He ObUIO JOCTUTHYTO
TOTAJBLHOTO yAAJEHMs, HO ObLJIO MOKA3aHO, YTO CTAaTUCTU-
YeCKU 3HAYMMBIM (DaKTOPOM YyCIIeXa B XUPYPTUM TITyOMH-
HBIX [JIMO0JIACTOM SIBUJICS TOJTbKO rcxomHbiii UK, u cremo-
BaJIO COXPaHUTh €TI0 YPOBEHD ITocie onepauuu [21].
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B psime pabot oTMeueHa TeHASHLNS K CHIDKEHUIO pa-
ITUKAJIBHOCTH yIaJIeHUST 00pa30BaHUI ¢ pacueToOM Ha I10-
cienyloniee axbloBaHTHOe nedeHne: H.J. Steiger ¢ coaBT.
B 2000 . mpencraBmiIn gaHHbIE 00 yaaneHnu ocosee 80 %
HMCXOTHOro oobeMa omyxojieit B 78,6 % ciaydaes [11], a R. Saito
u coanT. B 2017 1. cooOwmmim TobKo 0 28,6 % TOTaIbHO
yIajJeHHBIX oOpa3oBaHwmii [12].

IIpumeHeHue TyOyCOB B XMPYpPryuu ITyOMHHBIX 3/10Ka-
YeCTBEHHBIX IJIMOM, IO JaHHBIM S. Hajtovic m coasT.
(2022), neiicTBUTENBHO CITIOCOOCTBOBAJIO OOJIee BHICOKOM
CTENEeHU UX pe3eKun — B cpeaHeM 93 %, HO B TO Xe Bpe-
Ms1y 35 % maLueHTOB NPUBEJIO K HEOIaronpUSITHBIM HEB-
poiornyeckuM mucxomam [18]. DTo 3HAYUTENIHLHO BHINIE,
4yeM B HaiueM uccienoBanuu: 2 (14,2 %) nauueHTa ¢ TpaH-
3uTOpHBIM yxyamenueM u 1 (7,1 %) — ¢ MOCTOSTHHBIM
npu MenuaHe pesekuuu 88,9 [57,2;96,0] %.

OnHo3HaYHasI OlleHKa KJIIMHUKO-HEBPOJIOTMICCKIX
HMCXOIIOB B XMPYPIUU TJTYOMHHBIX OITyXOJIei 3aTpyaHeHa
B CWJIy 3HAYMTEJIFHON BapuabelIbHOCTU JOKAIU3allNy
1 pa3MepoB odpazoBaHuUil. Tak, 110 JaHHBIM MHOCTPAHHBIX
1 OTEYECTBEHHBIX ITyOJUKAIINI, 9aCTOTa KIMHUYECKOTO
YXYIIIEHNS MOXeET cocTaBisath 16—40 % [11, 12], uro npe-
BBIIIIAET TAKOBYIO IIPU ITOBEPXHOCTHBIX 00Pa30BaHUSIX —
3—10 % [22, 23]. B Hatuem ucciegoBaHUM 3Ta 0JI OKa-
3aJ1aCh COIOCTABMMOI C JaHHBIMM TUTEPATYphl — 26,2 %,
HO Mpu pasnesibHo olieHKe pe3yssratoB TX u 1A BugHO,
YTO KJIACCUIECKHE OIepalli ¢ UCITOJIb30BaHUEM MO3TO-
BBIX IIITaTeJIeH Yalle IPUBOIAT K HeTaTUBHBIM pe3yJIbTa-
taM — 37,1 % NauMEeHTOB C MOCTOSSHHBIM Ae(DULKUTOM
rpotuB 15,4 % ¢ npeuMyleCTBEHHO TPAH3UTOPHBIM YXY/I-
meHneM. TakuM 00pa3oM, MOKHO KOHCTAaTUPOBATh, YTO
OoJtee OepekHOe «OTHOLIEHNE» TYOYCOB K MO3TOBOM TKAaHU
CITOCOOHO CHU3WUTH YaCTOTY HEBPOJIOTUIECKOTO AeUIINTa
1 TIEPEBECTH €T0 B pa3psm BpeMeHHOro. [ocToBepHOro
BimsgsHusd MOHM Ha cHMXXeHHe 9acTOTBI HEBPOJOTH-
YeCKHUX OCJIOXHECHMI IpHM TIYOMHHBIX 00pa30BaHUIX
HE YCTaHOBJICHO, OYEBUIHO, OOJIBIIIYIO POJIb 31€Ch UTPAIOT
«aHATOMMWYECKNE» TTPUUMNHBDI.

Harre nccnemoBanme nMeso psim orpaHnaeHuiA. Pamau-
KaJbHOCTD YIaJICHUsI y OOJIBIIMHCTBA ITAIIeHTOB OLICHU-
BaJIM Ha OCHOBAaHWU JAaHHEIX IocieonepaunonHoi KT.
Takoit momxon IPUHST B PyTUHHON ITPaKTUKE U MCITOJIb-
3yeTCS B OOJBIIMHCTBE KIIMHUK IJISI OPUEHTHPOBOIHOM
OIICHKH TIOJTHOTHI yIaJIeHUs oryxoju. LlemeHanpapieHHOE
CpaBHEHME 30H UBMEHEHHOTO CUrHaia 1o fJaHHbiIM MPT
1o onepauuu u KT mociie onepanum [19], koTopoe MbI
B3SITM Ha BOOPYKEHIE, TTOBBIIIACT TOYHOCTD 3TOM OIICHKU.
«¥Y3710BBIe» 00pa3oBaHMsA, HECMOTPSI Ha TeTEPOHUMHYIO
MIpUPONY, ObUIN 00beIMHEHBI HAMU B 1 TPYITITY IO XUPYp-
TUIeCKOMY IIPUHIIUITY, TTOCKOJIBKY CTPYKTYPHBIE B3aUMO-
OTHOIIIEHUS TTO3BOJISIIN T GEepeHIIMPOBATh UX OT HOP-
MaJIbHO# TKaHU W IIPOBOIUTH OJIOK-pe3ekuio. He cToib
OOJIBIIION 0OBEM BBIOOPKM HE ITO3BOJIUJ CTATUCTUICCKU
JIOCTOBEPHO TTOKAa3aTh pa3jInius B paguKaJIbHOCTH BMeE-
IIATeIBCTB, XOTS HabIIogacMast TCHISHITASI MOXET UMETh
MTO3UTUBHBIA OTKIINK.
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SAK/TFOYEHHME

[IpoBeneHHBIN CpaBHUTEIBHBIN aHATIN3 PAHHUX UCXO0-
1oB ITA 1 TX rimyOouHHBIX 00bEeMHBIX 00pa30BaHUI IOJI0OB-
HOTO MO3Ta IIPOIEMOHCTPHPOBAI IIPEUMYIIICCTBA TyOYIIsIp-
HOW XMPYPIYH KaK B aCTIEKTe PaTNKaIbHOCTH IIPOBOIMBIX
BMEIIIATEIbCTB, TaK M B aceKTe (PYHKIIMOHAIBHBIX NCXO-
IoB. JI7151 cTpororo HayYHOro 0OOCHOBAHMST HOBOM METOIH-
KW HEOOXOAMMBI MPOCTEKTUBHbBIE PAHIOMU3UPOBAHHbBIE

WCCIIeIOBaHMS, OMHAKO CTOUT OTMETHTh, YTO IIPUMEHEHIE
TyOyCOB TOJTy4aeT BCe OOJIbIlee pacIIpoCTpaHeHUE B HEl-
poxupyprun. [1pu ryOMHHBIX OMYyXOJIsSIX TYOY/IsSIpHAsT XU-
PYpPTHsI TI03BOJIAET YIYIIINTD OJIMDKAUIIIIE MCXOIBI IIPOBO-
IVMBIX BMEIIATEIbCTB, OMHAKO TS OTHAJICHHBIX UCXOIOB
JIedeHUsI OOJTbIIIee 3HAYCHUE, BEPOSITHO, MMEET HEIIOCPEI-
CTBEHHasI IIPUPOJIA OITYXOJIM M €€ PACITOIOKCHIE OTHOCH -
TEJIbHO KPUTUIECKHX CTPYKTYP TOJIOBHOTO MO3Ta.
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BeepeHue. B pesynbrate coBepLieHCTBOBAHUSA TEXHUKM XUPYPTrUYECKOro BMELaTeNbCTBa, NOABNEHNA HOBbIX MaNOMHBa-
3MBHbIX METOJ0B 3BaKyaL WK BHYTPUMO3rOBbIX rEMaToM U HoJee TILATENbHOr0 0TOOpPA NalMeHToB (MOTEHLUANbHBIX KaH-
AVAATOB ANIA XUPYPTUM) XUPYPruyYecKoe NeYeHne runepTeH3nBHbIX BHYTPMMO3rOBbIX FEMaTOM 3aHAN0 CBOK HULLY B CO-
BPEMEHHOMN HeipoX1pypruu.

Llenb uccnepoBaHuA — U3yynTb pe3ynbTaTbl XMPYPruyecKoro NeyeHus naLuueHToB C rMnepTeH3MBHBIMU BHYTPUMO3rOBbI-
MW rematomMamu B Pecnybnuke TatapcTaH.

Matepunanbl u MeToAbl. B peTpocnekTMBHOE MHOTOLEHTPOBOE CCAeA0BaHME BKAIOYEHbI flaHHble 1127 naluneHTOB C ru-
nepTeH3UBHLIMW BHYTPUMO3TOBLIMU KDOBOU3NAUAHUAMM U3 4 PETMOHANBHBIX U 14 NEPBUYHbBIX COCYAMUCTBIX LEHTPOB Pecny6-
nuku Tatapcrtat 3a 2022 r.; 87 NaLMEHTOB ObiNM NPOONEPUPOBAHSI.

Pesynbtatbl. [lons BMeLWATENbCTB C NPUMEHEHUEM OTKPLITOTO METOAA XMPYPTrUYECKOrO IeYeHUa cocTaBuna 64,4 %, 3H-
JOCKOMMYeCcKoro — 32,2 %, yCTaHOBKA HAPYXHOr0 BEHTPUKYIAPHOTO ipeHaxa v BEHTPUKyNoNepuToHeanbHoe WyHTUpo-
BaHue 6blNN BbINONHEHbI B 3,4 % cnydaes. focnutanbHas netanbHocTb coctasuna 25,3 %. Hanbonblwune netanbHoOCTb
M 4acToTa NOBTOPHbIX KPOBOU3NUAHUIA HABNIOAANUCh Y NALMEHTOB, NPOONEPUPOBAHHbIX B NepBble 8 4 OT Havana nosse-
HUA cUuMNTOMOB. K CpaBHEHWUM CONOCTABUMBIX Fpynn NauueHToB (Mo 06beMY reMaToMbl U TAXECTU COCTOSIHUA) C BHY-
TPUMO3rOBbIM KPOBOW3NUAHMEM CYNpaTeHTOPUANbHOM N0KannU3aLnumu B rpynne XMpypruyeckoro neyeHns rocnutanbHas
neTanbHOCTb 6bina B 2,9 pasa Huxe (22,6 %), 4eM B rpynne KOHCEPBATUBHOTO NeveHus (65,6 %).

3aknoueHune. Xupypruyeckoe yaaneHue arpeCcCMBHbIX rMnepTeH3NBHbIX BHYTPUMO3rOBbIX F€MATOM MpM TAXKECTU COCTON-
HUA NaUWeHTOB, OLeHUBaeMoil B 8 6annos W Gonee No wWkane Kombl [Masro, cCNOCOGCTBYET YMEHbIIEHUIO NETANIbHOCTY.
Mpy1 BHYTPUMO3rOBLIX reMaToMax MyOUHHOM NOKaNN3aLuu cnefyeT afeKkBaTHO UCMOJb30BaTh IHAOCKONUYECKOE yaaneHue.
OnTUManbHbIM BpeMeHeM ANA yAaneHus GONbWMHCTBA TMNEPTEH3UBHbIX BHYTPUMO3TOBbIX rEMaToM ABAAETCA Nepuoj
0T 8 10 24 4 OT Hayana UHcynbTa.

KnioueBble ci0Ba: runepreH3nBHan BHYTPUMO3roBas reMatoMa, reMopparMyeckuil MHCYNbT, XMPYPruyeckoe neveHue
rUNEPTEH3UBHBIX BHYTPMMO3rOBbIX reMaTom

Ina uutupoBanua: AukypuHckux M. M., lanunos B.W. Xupypruyeckoe neyeHne naumeHToB C runepTeH3UBHbIMU BHYTPU-
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Surgical treatment of patients with hypertensive intracerebral hematomas in the Republic
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Background. Over time as a result of improved surgical techniques, the emergence of new minimally invasive methods
of intracerebral hematoma evacuation and more careful selection of patients potential for surgery, surgical treatment
of hypertensive intracerebral hematoma has taken its niche in modern neurosurgery.

Aim. To study the results of surgical treatment of patients with hypertensive intracerebral hematomas in the Republic
of Tatarstan.


https://creativecommons.org/licenses/by/4.0/

Russian Journal of Neurosurgery

HENPOXUPYPTUA
TOM 26 Volume 26

Materials and methods. The retrospective multi-center study included data from 1127 patients with hypertensive
intracerebral hemorrhages from 4 regional and 14 primary vascular centers in the Republic of Tatarstan for 2022,
87 patients were operated.

Results. Among surgical methods the share of the open method was 64,4 %, endoscopic 32,2 %, external ventricular
drainage/ventriculoperitoneal shunt implantation 3,4 %. Hospital mortality was 25,3 %. The highest mortality
and incidence of recurrent hemorrhages were in patients operated on within the first 8 hours from the onset of symptoms.
When comparing comparable groups (in terms of hematoma volume and severity of patients with intracerebral
hemorrhage), in the surgical group hospital mortality was 2,9 times lower (22,6 %) than in the conservative
group (65,6 %).

Conclusion. Surgical removal of aggressive hypertensive intracerebral hematoma, at a patient’s severity of 8 points
and above on the Glasgow coma helps reduce mortality. Endoscopic removal should be more widely used for deep
aggressive haematomas. The optimal time to remove aggressive hypertensive intracerebral hematoma is 8 to 24 hours
from the onset of a stroke.

Keywords: hypertensive intracerebral hematoma, hemorrhagic stroke, surgical treatment of hypertensive intracerebral

hematoma
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BBEJIEHUWE

B xupypruu runepTeH3MBHbBIX BHYyTPUMO3TOBBIX reMa-
ToM (BMI') ocraroTcst HepellleHHBIE BOIIPOCHL. Jlonroe
BpeMsI pe3yJIbTaThbl XUPYPTUUYECKOTO JIEUEHUST HE JEMOH-
CTPUPOBAJIU TIPEUMYILLIECTB 10 CPABHEHUIO C KOHCEpBa-
TUBHOW Teparnuei, U XMupyprusi He 3aHMMasia JA0JKHOTO
MECTa B JICUEHUU MALIMEHTOB C BHYTPUMO3TOBBIMU KPOBO-
m3mustHuAMu (BMK) [1—3]. B pe3yibsrate coBepIeHCTBO-
BaHUsI TEXHUKU XMPYyPruuyecKoro BMeIlaTeIbCTBa, MOsIB-
JIEHUSI HOBBIX MaJIOMHBAa3UBHBIX METOAOB 3BaKyauuu BMT
U 6oJsiee TIIATEIbHOrO OTOOpa MALMEeHTOB (MOTeHLIMAIb-
HBIX KaHIUAATOB ISl XUPYPTUN) XUPYPTUUECKOE JICICHUE
runepTeH3uBHbIX BMI 3aHs10 CBOIO HUIIY B COBpEMEH-
HOU HEUPOXUPYPTUHN.

Ilenb nccneaoBanus — U3yYUTh PE3YJIBTAThl XUPYPTU-
YeCKOTO JIeYEHUS MALMEHTOB C TUIIEpTeH3UBHbIMA BMTI
B Pecnnybnuke TatapcraH.

MATEPHAJIBI 1 METO/IbI

B perpocniekTBHOE MHOTOLIEHTPOBOE MCCICIOBAHIE
OBLTM BKJTIOYEHBI JaHHBIE 1127 MaumMeHTOB ¢ TUIIEPTeH-
3uBHBIMI BMK 13 4 pernoHaIbHBIX COCYIMCTHIX IIEHTPOB
1 14 mepBUYHBIX COCYAUCTHIX LIeHTpoB Pecrybnmnku Ta-
TapcTaH 3a 2022 1.

Kputepuu BKIIIOUEHMS B UCCIIEIOBAHUE: 3aPETUCTPU-
pOBaHHBIN ciy4yaili runepreH3uBHoit BMI' B mepuon
¢ 01.01.2022 mo 31.12.2022, Bo3pact >18 net. Kputepuu
WCKJIIOUEHUST U3 UCCIIEN0OBaHNUS: BbISIBJIEHME B KAYECTBE
MIPUYMHBI BOSHUKHOBEHUSI HeTpaBMaTudeckoir BMI co-
CYIMCTBIX aHOMaJIHi1 (pa3phIB aHEBPU3MEI, apTEPHOBEHO3-
HOI Manb(popMallii, KPOBOMIIMUSIHIE N3 KaBEPHOMBI
¥ T.]I.), KPOBOMBIMSHUS B OITyXOJIb, KOATyJIOIIATHH, Te-
MOpparn4eckKoit TpaHchOopMaInu.

JmarHocTKa, XMpyprudeckast TOMOIIb M MEPOIIPHSI-
THSI COTJIACHO MPOTOKOJIY BEIECHUSI MAlIMEHTOB C THUIIEp-
TeH3uBHEIMU BMI' OoCyIIecTBISIINCh B COOTBETCTBUU
C KJINHUYECKUMU PEKOMEHAALMAMA ACCOLMALINA HEUPO-

xupyproB Poccuu u ObUIM eIMHBIMA BO BCEX COCYIUCTBIX
ueHtpax Pecryonuku Tatapctan. BMI cyOkopTukanbHO
1 MO3XXEUKOBON JIOKAJIM3ALMKU ONEPUPOBAIN OTKPBITHIM
CIocoO0OM. DHAOCKONMUYECKUI METOJ yIaJleHUs BhIOW-
panm TIpW reMaToMaxX DIYOMHHOM JIOKaJW3allid O0b-
eMoM >30 MJI, C TUCIIOKALIEH CPeIMHHBIX CTPYKTYP =5 MM,
y TTaIIMEeHTOB C YPOBHEM CO3HAHUS 1O ITKaje KOMBI [i1a3-
ro (ILIKT) mepen oneparnneit >8 6amnos. [1pu orcyrcTBUN
SHIOCKOITMYIECKOTO 000pYI0BAHUS M OIThITA SHIOCKOITH-
YeCKOT0 YHaJICHWSI TUTICPTCH3UBHBIX TeMaTOM, a TaKXKe
TIpY OBICTPO MPOTPECCUPYIOIINX MTPU3HAKAX HapacCTaHWs
JMVCIOKALIMOHHOTO CHHAPOMA IIPUMEHSIIN OTKPHITHIN CIT0-
00 yIaJIeHNsI TeMaToMbL. BoTbIIIast 4acTh MaMeHToB GbLTH
IIPOOIIEPUPOBAHBI B PETMOHAIBLHBIX COCYIUCTHIX IIEHTPaX
(73 mauenTa), OCTaJIbHBIC — B TICPBUYHBIX COCYIMCTHIX
meHTpax (14 manmueHTOB).

IMox TepMUHOM «arpecCUBHBIC TUTIEPTEH3UBHEIC BHY-
TPUMO3TOBBIE TEMATOMBI» MBI IIOHIMAaeM F'eéMaTOMEBI OITpe-
IeJIeHHOTO o0beMa (> 10 M1 — TIpM MO3XXKEUKOBOM 1 Tajla-
MUWYECKOM JJoKaim3aunu, >30 M1 — IIpyu myTaMeHaIbHOM
1 CYOKOPTUKAIBLHOU JIOKAIM3AINN), C TIepru(pOKaTbHBIM
OTEKOM, CUMIITOMAaMH1 BHYTPUUCPEITHOW THIIEPTCH3UH,
IMpU3HAKaMM HapacTaHUS AMCIOKAIIMOHHOIO CMHIpPOMA
W BTOPMYHO Pa3BUBAIOIINMCS HEBPOJOTMIECKUM TIOJY-
IIapHBIM ACOUILITNTOM.

Cpenn 1127 BKTIIOYEHHBIX B MCCIIEAOBAHNE MMAIUEHTOB
¢ runepreH3uBHBIMU BMK perpocrniekTuBHO ObLIM chOp-
MMPOBAHBI 2 TPYIIILL: TPYIIIA MAMEHTOB C arpecCUBHOM
BMI cynpareHTOpHaTbHOM JIOKAIU3aUKU 00beMoM > 30 Mt
W CMEIICHUEM CPEIUHHBIX CTPYKTYP >5 MM, C YpOBHEM
cozHanug no KT >8 6amioB, KoTopbie ObLUIN ITPOOIIEpU-
POBaHBI, ¥ TPYIINA MAIIMEHTOB C TAKUMU Xe XapaKTepHC-
THKaM1, KOTOPBbIE He OBLIM MpooIlepupoBaHbl. YacThb
MMaeHTOB (TPYIITa KOHCEPBATUBHOTIO JICUCHHUS ) TIPY IME-
IOLIMXCS TToKa3aHusX K ynajieHuto BMIT xupypruyeckyio
ITIOMOIIb He MOJYYUIN M3-3a YeJIOBeYeCKOro akropa —
HealIeKBAaTHOM OIEHKU TSKECTU COCTOSTHUS IMAIlleHTOB
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1 MX HeHPOBU3YaIM3alMOHHbIX JAHHBIX. DTO IIO3BOJIIIIO HAM
IIPOBECTH PETPOCIICKTUBHOE CpaBHEHME MCXOMOB 3a00JIeBa-
HUSI B TPYIIIaX XUPYPTUUECKOTO M KOHCEPBATUBHOTO JICYCHUST
y MalIMEHTOB C OMHOTUITHBIMU XapaKTePUCTUKAMU.

CTaTuCTUYECKUII aHAJIN3 TIPOBOIMIIM C MCITOJIb30Ba-
HueM nporpamMmsl StatTech v.3.1.7 (pa3pa6otank OO0
«Crarrex», Poccus).

PE3VJIBI'ATHI

B name mccienoBane BKIIIOYEHB! 1127 manueHTOB
¢ runepreH3uBHbiMU BMK, 13 kotopeix 87 (7,7 %) nauu-
€HTOB OBLIM TIpooIieprpoBaHbl. CpeaHMit BO3pacT Hallk-
eHTOB cocTtaBmiI 59 * 10 jeT (MuHUMaNBHEBIN — 33 TOxa,
MakcuManibHblil — 80 sier). [TarmeHTOB MYXCKOTO T0OTa
66110 65,5 %, )eHckoro nojia — 34,5 %. Cpennuii 6ait
T10 IIKaJjie MHCYIbTa HarmmoHaIbHBIX MTHCTUTYTOB 3I0PO-
Bbst NIHSS (National Institutes of Health Stroke Scale)
Ha MOMEHT TTocTyIuieHus1 coctaBun 17 = 7. CpenHuii 00b-
eM reMaToMBbl coctaBui 54 + 30 mut. JIuciookaumst cpearuH-
HBIX CTPYKTYp socturaia 15 mm. ¥V 3,4 % naumenroB BMK
IIPOM30IILIO Ha (POHE ITpreMa aHTUKOATyJITHTOB. AHTUTH-
MEePTEH3UBHYIO TePAIUIO eXeaHeBHO noaydanu 23 % mna-
LKeHTOB, 18,4 % nalKreHTOB IPUHUMAIIN IIPenapaThl CU-
TyallMOHHO TOJIbKO TIPU TOBHIIICHUN apTePUATBLHOTO
napineHus, 39,1 % He mosydaiu aHTUTUIIEPTEH3UBHYIO
Tepanuio, y 19,5 % nekapcTBeHHbI aHAMHE3 OCTaJICs
HeusBeCcTHBIM. PYHKITMOHAIBHBIE UCXOIBI ITPOOTICPUPO-
BaHHBbIX MauueHToB ¢ BMK B 3aBHMcHMMOCTM OT npuema
AHTUTUTICPTEH3UBHBIX IIPETIapaToOB IO TOCITUTAIN3ALNN
B COCYIMCTHII IIEHTP IIPEACTaBICHBI B TA0I. 1.

MennaHa BpeMeHI OT MOMEHTa BOSHMKHOBEHUSI CUIMIT-
TOMOB 10 onepanuu cocrasuia 1378 [671; 2419] muH,
MeIraHa BpeMEeHU OT MOMEHTA TOCITUTAIN3AIIAN 0 OTIe-
pauun — 480 [221; 1680] MuH, MeauaHa apTepUaaIbHOIO
nmapiieHus niepen orepamueid — 150/90 MM pt. cT. (cucTO-
JIMYECKOTO apTepuaabHoro gasieHus — 150 [140; 180] mm

PT. CT., AMACTOJIMYECKOTO apTEPUANBHOIO AABIEHUS —
90 [82; 100] MM pT. CT.).

Iepen omnepanueit 12,6 % manmeHTOB HAXOIUJIVCh
B sicHoM co3HaHuu (15 6awtoB no LIKT), 28,7 % nauu-
€HTOB — B COCTOSTHUY YMEPEHHOTO ormyineHus (13—14 6an-
soB 110 11IKT), 26,4 % — B cocTOSIHMM IITyOOKOIO OLTYLLICHMSI
(11-12 6ammos o LIKT'), 29,9 % — B conope (9—10 6a-
qoB no IIKT), 2,3 % — B kome (<8 6amtos o HIKT)
(cymma ponei MmeHee 100 % u3-3a oKpyriaeHust).

HBa nauenra (2,3 %) ObUIM POOIIEPUPOBAHBI C YPOB-
HeM co3HaHwms 110 LIIKT <8 6au10B B CBSI3M C OKKITIO3UEH
JIMKBOPOIIPOBOISAIINX ITyTeH M HATMIMEM MO3KEUKOBOM
(B 1 ciryyae) u TaTaMuIeckoii (B 1 cirydae) reMaToM MaJTbIx
pa3MepoB, He TPeOOBABIINUX XUPYPTUUECKOTO YIAJICHUS;
TaIeHTaM BEITIOJIHEHA YCTAaHOBKA HAPY>KHOTO BEHTPHUKY-
JIIPHOTO IpeHaxa. JIeTaTbHOCTh Cpey MallieHTOB C YPOB-
HEM CO3HAHUS IIepea OIepaTUBHBIM BMEIIATEIbCTBOM
comnop cocraBuna 42,3 %, riy6okoe ornyienue — 17,4 %,
yMmepeHHoe oriayiieHue — 20 %, sicHOe CO3HaHME —
18,2 %. JleTaabHbIX NCXOIOB CPEAM MALIMEHTOB C YPOBHEM
cosHanwms 1o HIKIT <8 6au1oB (TMameHTHl, KOTOPBIM OBLIT
YCTaHOBJICH Hapy>KHBI BEHTPUKYJIIPHBIN IpeHaX) He 3a-
(pukcupoBaHo.

[eMaToMBI TTyTaMeHATbHOM JIOKATU3AIIMU COCTABUIIN
47,1 %, cyokopTUKalbHOU — 27,6 %, cMelIaHHONH —
9,2 %, Tanamuueckoir — 6,9 %, Mo3xeukoBoii — 6,9 %,
npyroii jokamuzauuu — 2,3 %. K remaromam apyroii jo-
KaJIM3alMK ObITN OTHECEHBI COUCTAHMS TeMaTOM, HaIIpuMeD,
yTaMeHaJIPHOM JIOKaJIU3alny ¢ 1 CTOPOHBI M TaJIaMIde-
CKOI — C OIpPYroi, MO3:Ke4KOBOM reMaTOMBI 1 ITyTaMEHaJIb-
HOI TeMaTOMBI, CyOKOPTHKAJIBLHOI 1 CTBOJIOBOM TeMaTOMBI
n T.11. CripaBa GbUIM pacItoioxXeHsl 48,3 % remarom, cie-
Ba — 50,6 %, ¢ 2 cropon — 1,1 %. Yacts rematom (43 %)
OCJIOKHIJTMCh TIPOPBIBOM KPOBH B XKEJIyIOUYKOBYIO CHCTE-
Mmy. Puck sretapHOTO Mcxoma B rpyIIIie IMaieHTOB ¢ TIPo-
PBIBOM KPOBHM B KEJIYIOYKOBYIO CHUCTEMY OBLT BBIIIIE
B 3,652 pa3a 10 CpaBHEHUIO C IPYIIIOi NMaLKeHTOB 0e3
TIPOpPBIBA KPOBM B XKEJTYIOUKOBYIO CHICTeMYy. Pazmmamst ObI-
U cTatucTrdecku 3HaunMbiMu (p <0,05; 95 % noBepu-
TeJbHbBIN nHTepBai 1,291—10,333).

Ta6mmua 1. (DyHKHHOHaﬂbele ucxo0bl npoonepupoeaHHblX NAUUEHMO6 C 6HYMPUMO3206bIM KPOBOU3NUAHUECM 8 3a6UCUMOCMU Om npuema aHmucunepmen-

3UBHBIX NPENapamos 00 20cnumanu3ayuu 6 cocyoucmotii yeump, n (%)

Table 1. Functional outcomes in operated patients with intracerebral hemorrhage depending on administration of antihypertension drugs prior

to hospitalization at the Vascular Center, n (%)

IIpuem aHTUTHTIEPTEH3UBHDIX MPENAPATOB 0 TOCHUTAIN3ANMHA B COCYAUCTDII HEHTP

Hcxon nmo mkane Pankuna
NPH BBINKCKE, 0AJLTBI

€2KE€IHEBHO 110) n0’rpe6ﬂ0c1‘n
2 1(5,0) 1(6,2)
3 2(10,0) 1(6,2)
4 4(20,0) 2(12,5)
5 10 (50,0) 7 (43,8)
6 3(15,0) 5(31,2)

HE NPUHUMAIA HEU3BECTHO ?
1(2,9) 0(0,0)
4(11,8) 1(5,9)
8 (23,5) 4(23,5) 0,890
14 (41,2) 5(29,4)
7(20,6) 7 (41,2)



Bosee monoBuHbl (54 %) nauueHTOB U3HAYAILHO I10-
CTYIIWJIN M OBUIM IIPOOIIEPUPOBAHBI B CTAlIMOHAPE, TIIe
€CTb HEMPOXUPYPTUIECKOE OTACICHUE (TOCTTUTAIbHAS JIe-
TaJIbHOCTh cocTaBuna 14,9 %), 37,9 % mauueHToB ObUIH
IepeBeIeHBI B CTAIIMOHAD C HEUPOXUPYPTAISCKIM OTHEC-
JIEHWEM M TTPOOTIepUPOBAHBI (TOCITATAIBHAS JICTAIbHOCTD —
30,3 %), 8 % maLKMeHTOB IPOOIEPUPOBAHBI B JIeUeOHBIX
VUPEKICHUSIX, TIe HET HEMPOXUPYPTUUECKOTO OTHCIICHMSI,
HO €CTb HEMpOXUPYPIH B COCTABE TPABMATOJIOTUIECKUX OT-
JIeJIeHMI1 (rocuTaIbHast ieTaabHOCTh — 71,4 %).

107151 BMeIIaTeIbCTB C IIPUMEHEHUEM OTKPBITOTO Me-
TOIA XUPYPrUUECKOro JeyeHus cocrabuia 64,4 % (56 ma-
LIMEHTOB), SHAOCKONMMUYeCKOro — 32,2 % (28 maiueHToB),
YCTaHOBKA HapY>KHOTO BEHTPHUKYJISIPHOTO ApeHaxa (2 1ma-
LIMEHTa) U BEHTPUKYJIOIIEPUTOHEATPHOE IIIYHTUPOBAHUE
(1 manueHT) ObUIM BHIIOJHEHDI B 3,4 % ciyuyaeB. KinnHu-
YeCcKHe MoKa3aTeIu IMPHU OTKPHITOM M SHIOCKOITMIESCKOM
MeTOoIaX XUPYPIUIECKOTO JICUCHNS TUTIepTeH3UBHBIX BMI
IIpeICTaBICHBI B TA0. 2.

B Hounoe Bpemst (¢ 22:00 1o 06:00) mpooriepupoBaHbI
20,7 % nauuenrtoB. Tpetb (33,3 %) nauueHTOB, MPOOIIE-
PUPOBAaHHEIX B TIEPBBIC 8 4 OT HaYaj1a MaHNU(DECTALINH CHMII-
TOMOB, yMepiik. [10BTOpHBIE KPOBOU3IUSHIS BOZHUKIIN
y 33,3 % nauuenToB. Cpeau IIpoOIepUPOBAHHBIX B IIPO-
MEXYTKEe BpeMeHHM OT 8 Mo 24 4 OT Hayajla CUMIITOMOB
JIETAJIbHOCTb cocTaBuiIa 4 %, MOBTOPHBIE KPOBOU3IUSIHUS
BO3HUKIN y 16 % nauueHTOB. JleTalbHOCTh Cpeau Mpo-
OIepMPOBAHHBIX TTO3Xe 24 9 OT Havaja MaHU(eCTaANN
CUMITOMOB cocTaBuia 24,1 %, HOBTOPHbIE KPOBOM3IIHSI -
Hust Bo3HUkIu y 10,3 % mauuenrtoB. ITocrnuranbHas Jie-
TaJIbHOCTD CPeIr BCEX IMPOOTICPUPOBAHHBIX ITAIIEHTOB
cocraBuna 25,3 %. MeanaHa KoJM4YecTBa KOMKO-IHEM
cocraBwiaa 19 [14; 27].

Cpenn 1127 mamneHTOB ¢ TUIIepTeH3MBHEIMI BMK
PETPOCTIEKTUBHO ObUTH C(DOPMUPOBAHBI 2 TPYIIIILL: TPYIIIIA
nanueHToB ¢ arpeccuBHoii BMI' cympaTeHTOpranbHOI
JIOKAJIM3aluK 00beMOoM >30 MJT U CMEeLLEHUEM CPEeIMHHbBIX
CTPYKTYp >5 MM, ¢ ypoBHeM co3HaHus 1o HIKT >8 6an-
JIOB, KOTOpPBIC OBLIN ITPOOTIEPUPOBAHBI, M TPYIIIIA TTaIl-
€HTOB C TAKMMM XK€ XapaKTePUCTHKAMU, KOTOPBIC He OBLIN
IIPOOIIepUPOBAHHI (TA0II. 3).

OO6e TpynITbl OUTH COITOCTaABUMEI 10 BO3PACTY U 00b-
eMy reMaToMbl. B rpymme XupypruaecKoro Je4eHUs Jie-
TaJbHOCTh ObLIa B 2,9 pa3a Hike (22,6 %), yeM B rpyIie
KOHCepBaTUBHOIO JiedyeHus (65,6 %). CmepTh B rpyIime
KOHCEPBAaTUBHOTO JICYCHUSI HACTyTIajIa B CPEIHEM Ha 7-¢ CyT-
KU, a B XUPYyPrUIeCKOi rpyIne — Ha 21-¢ CyTKH.

KmmHnaeckne mmokasaTtesy MalieHToB ¢ TeMaToMaMiy
Pa3IMIHON JIOKATM3alliH TIpeACTaBlIeHEI B Ta0. 4. [1pu aHa-
Jm3e QYHKIMOHATBHBIX MCXOI0B W TOCITUTAILHOM JIeTalb-
HoCTU MaiueHToB ¢ BMK B 3aBUCMMOCTM OT JIOKQJIU3aLIMU
TeMAaTOMBI CTATUCTUYECKY 3HAYMMBIX Pa3INIMii He 0OHApYy-
KeHo. OniepaTUBHBIC BMEIIATEIIHCTBA TIPU YIAJICHUN reMa-
TOM MyTaMEHAJIBHOU U CMEIIAHHOM JIOKAJTN3aLUIA JJIUJINCH
TTOJTBITIE, YeM TIPU YOAICHUH TeMaTOM JPYTYX JIOKATN3ALIiA
(pa3mr4amst ObUTA CTAaTUCTHYECKU 3HAYMMBEL, p <0,05).

Russian Journal of Neurosurgery

HENPOXUPYPTUA
TOM 26 Volume 26

OBCYXKIEHHUE

Ha npotsxenun nocnennux 10 aet B Pecryonmke Ta-
TapcTaH eXerofaHo onepupoBaiu oT 116 no 148 marreHTOB
¢ HeTpaBMatndeckumu BMI' co cpenHeit neTajJbHOCTBIO
22,6 % npu OTKPBLITBIX BMellaTeabcTBax u 14,1 % —
TIPH SHIOCKOITMYECKUX MTOCOOMSIX. JICTaTbHOCTD B pas3idd-
HbIX JIeUeOHBIX YUpeXAeHUIX BapbupyeT: oT 0 % B Helpo-
xupyprudeckom otaesenun MKJI (Ka3zanp) go 59 %
B JICYEOHBIX YUPEKICHUAX, IIe HEHPOXUPYPIrH padOTaIoT
B COCTaBe OTIEJICHUI TPaBMATOJIOTUN. TaKue pe3yIbTaThI
XUPYPTUUECKOTO JICUeHUS MOTUBMPOBAJIM HAC Ha IeTaJIb-
HOE M3y4YeHNEe STMACMUOIOTUN 1 JIOKATN3AIIUY TUTIEPTCH-
3uBHBIX BMI, a Tak:Ke COOTBETCTBUS peaIbHO OKa3aHHOM
XUPYPTUYECKOU MOMOILIM MOJTOXKEHUSIM KIMHUYECKUX
pEKOMEHIALIMI C 1LIEJbI0 ONTUMMU3ALMU OKa3aHUsl 3TOMU
TIOMOIIIH.

Borpoc o nenecoo6pa3HOCTH IIPOBEICHUS XUPYPIH-
YeCKOTO BMEIIATeNIbCTBA, 110 HAIlleMy MHEHMIO, JOJIKEH
paccMaTpuBaThCs y OOJTBHBIX C arPeCCUBHBIMU TATICPTEH-
3UBHBIMM BMI mpu TSKeCTH COCTOSIHUSI MAallMEHTOB
no IIKT >8 6amroB. Kak oTMeueHoO BhIIIIE, TTOA TEPMUHOM
«arpeCCUBHBIC THIIEPTECH3MBHBIC BHYTPUMO3TOBBIC TeMa-
TOMBI» MBI TIOHUMAaeM TeMaTOMbI 00beMoM >10 M TIpu
MO3XEUKOBOM 1 TaJJaMIYeCKOM JIOKamM3auu 1 >30 M1 —
TIpY ITyTaMeHAJIbHOM M CYOKOPTHUKAIBHON JIOKAIU3allNH,
¢ TrepruOKaIbHBIM OTEKOM, CUMIITTOMAMM BHYTpHYEpEII-
HOI1 TUTIepTeH3UHU, TIpPU3HAKAMH HapacTaHUsI JUCTOKAIIH -
OHHOTO CHHAPOMA M BTOPUYHO pa3BUBAIOIINMCS HEBPO-
JIOTMIECKUM ITOTYIIAaPHBIM Te(OUITATOM.

BonbIMHCTBO aBTOPOB MIPUXOIST K BEIBOAY, YTO XM-
pyprusi runiepTeH3nBHBIX BMI 9acTo He yinydimaeT aBura-
TeJbHBIC U peueBhle (DYHKIINK MALIMEHTOB, HO TIPU aIeK-
BaTHOM OTOOPE IMAIIMEHTOB MIJISI XUPYPTUIECKOTO JICUCHUS
C YIETOM TSLKECTH UX COCTOSIHUSI CITOCOOCTBYET CHIDKCHUIO
JIETAJIBHOCTH [4, 5]. DTO MOATBEepKIaeTCs ¥ TTOTyIeHHBIMK
HaMU JaHHBIMU (cM. Tab:1. 3). JleTaabHOCTH Y CpaBHE-
HUU COTTIOCTAaBUMBIX TPYTII CYIIECTBEHHO HIXe (B 2,9 pa-
3a) B TPYIIIIEe XUPYPTAYECKOTO JiedueHusI. [1pu 3ToM B rpyt-
TIe XMPYPrUIECKOTO JICYCHUS CMEPTh HACTYIIajIa B CpeaHEM
Ha 21-e CyTKM OT HavaJia 3a00JIeBaHMS M MOTJIa OBITH CBSI-
3aHa HE TOJIBKO C BHYTPMYCPEITHBIMU OCIOXHECHUSIMU
B BUJIE TTOBTOPHBIX KPOBOM3IUSIHUI, OTeKA 1 TUCIOKALINHI
TOJIOBHOTO MO3Ta, HO ¥ ¢ TPOMO03MOOIMIECKIMHU OCITOXK-
HEHUSIMU, KOTOPBIE OTMEUYAIOTCS Y KaXI0ro 2-TO IMarueH-
ta c BMK [6].

CdopmMupoBaHHEIE B HallleM MCCIIEIOBAHNM COITOCTA-
BUMBIE TPYIIITEI XUPYPTUISCKOTO M KOHCEPBATUBHOTO JIe-
YeHUs TAIIMEHTOB C arpeCCUBHBIMM THIIEPTCH3NBHBIMU
BMI' cBUAETENbCTBYIOT O TOM, YTO YacCTb MallMEHTOB
MpY UMEIOLIMXCS MoKa3aHUsIX K yaajieHuto BMI' xupyp-
TMIEeCKYIO TIOMOIIb He Toydmin. Mmerommuecs B KIIMHA-
YECKMX PEKOMEHIAIMSIX TTOKA3aHUSI ¥ IIPOTUBOITOKA3aHMS
K XUPYPTUIECKOMY JIeUeHUIO [7] B psiAe cIydaeB TPaKTy-
I0TCS CITeIIMATICTAMU HEBEPHO, B Pe3yJIbTaTe Yero 4acTh
MMaIlIEHTOB, MMes IIIaHCHl BBLKUTD, HO HE TIOJIyYUB XUPYP-
TUIECKOTO JICUCHUS, TIOTNOAIOT.
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Ta6auna 2. Kiunuueckue nokasamenu npu OMKpPsIMoM U 3IHOOCKONUHECKOM Memo0ax XUpPypeuuecKko2o Ne4eHus c2unepmeH3UBHvIX 6HYMPUMO3208blX ceMamom

Table 2. Clinical parameters in open and endoscopic methods of surgical treatment of hypertensive intracerebral hematomas

Oomas rpynna xupypru-  OTKpbITBIE ~ DHIOCKONMHYECKMIA

)
o
g
E IToka3arenn yeckoro Jedenusa (n = 87) merox (n =56) meron (n = 28)
o
o
— Bo3spacr, net:
g Age, years: 0,987
O M = SD 5910 59+9 59+ 10 >
3 95 % CI 57—61 57—62 55—-63
& JmuTenbHOCTD OTIepaIii, MUH:
= Operative time, min: <0.001
5 M £+ SD 111 £55 133+ 54 75 £ 27 2
z 95 % CI 99—122 118—147 64—85
'g O0BeM reMaTOMBI, MII:
Hematoma volume, mL:
©  MtsSD 54+ 30 61+ 32 43 £ 16 <t
95 % CI 47—60 52—-70 37—49

TToBTOpPHBIE KPOBOMBIMUSHUS:
Repeat hemorrhages:

n (%) 16 (18,4) 9.(16,1) 7.(25,0) 0,326
95 % CI 10,9-28,1

[ToBTOpHas onepanus:

Repeat surgery: 0.168
n (%) 11 (12,6) 5(8,9) 6 (21,4) 2
95 % CI 6,5-21,5

TocnuTanbHast IeTaJIbHOCTD:

Hospital mortality: 0.483
n (%) 22 (25,3) 16 (28,6) 6(21,4) >
95 % CI 16,6-35,7

OcTaTo4yHast 4aCcTh TeMaTOMbI, MII:
Residual hematoma part, mL:

Me 12 8 18 UGS
[Q;; Qi [3; 26] [2; 25] [8; 26]
DyHKIMOHATBHBIE UCXOIbI POOTIEPUPOBAHHBIX TAI[EH-
TOB 110 IKayie PaHkuHa (Gaib):
Functional outcomes in operated patients per the Rankin scale (points):
2
n (%) 33.,4) 1(3,6) 1(1,8)
95 % CI 0,7-9,7
3
n (%) 8(9,2) 1(3,6) 7 (12,5)
95 % CI 4,1-17,3
4 0,379
n (%) 18 (20,7) 5(17,9) 13 (23,2)
95 % CI 12,7-30,7
5
n (%) 36 (41,4) 15 (53,6) 19 (33,9)
95 % CI 30,9-52,4
6
n (%) 22 (25,3) 16 (28,6) 6 (21,4)
95 % CI 16,6—35,7
Ocnoxuenust, n (%):
Complications, n (%):
MHTPAOIIepallMOHHBIN OTEK TOJIOBHOTO MO3Ta 1(14,3) 1(33,3)
intraoperative cerebral edema
HIIeMUYeCKe U3MEHEHHsI TOJIOBHOTO MO3Ta 4(57,1) 0(0,0)
ischemic changes of the brain _ 0.107
abclecc ToOJIOBHOTO MO3Ta 0 (0,0) 1(33,3) >
brain abscess
MEHUHTO3HIIehaTUT/aMIIIeMa 2 (28,6) 0(0,0)
meningoencephalitis/empyema
WHTPAOIIepallMOHHOE KPOBOTEUEHME 0 (0,0) 1(33,3)

intraoperative bleeding

TIpumenanue. 30eco u 6 maba. 3: M — cpednee apugpmemuuecxoe; SD — cmandapmuoe omxaonenue; Me — meduana; Q ,; — HudICHUL
keapmuav, Q, — eepxnuil keapmunav, CI — dosepumenvhoiii unmepean (confidence interval).
Note. Here and in Table 3: M — arithmetic mean; SD — standard deviation; Me — median; Q,— lower quartile; Q,— upper quartile; CI — confidence interval.
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Mpbl pazaesnsieM MHEHKWE O HE0OXOIMMOCTH DoJiee -
POKOTO UCITOJIb30BaHUSI MAJIOMHBA3MBHBIX 3HIOCKOITIYE-
CKMX METOIOB IIPH YIaJICHUN TeMaTOM TJIyOMHHOM JI0OKa-
JIM3AIANA. DHIOCKOITMYECKasl aCITAPalIysl TUTIepTeH3MBHBIX
BMI non HelipoHaBUTalLIMOHHBIM KOHTPOJIEM B CpaBHE-
HHUU C OTKPHITEIM BMEIIATEIBCTBOM XapaKTePU3YeTCs JTyd-
MU pe3yIbTaTaMy 01aromapsi CHUKEHMIO JIETATbHOCTH
W YAYYIIEHNIO (PYHKLIIMOHAJIBHBIX ncxomoB [8]. [To Hammm
JMTAHHBIM, JIETAJIbHOCTh IMPU MCIIOJIb30BAaHNN SHIOCKOIIH -
YeCKOro MeToa ObUTa HIKE, a OCJIOKHEHUS BCTPEUYaIUCh
pexe Mo CpaBHEHUIO C OTKPBITHIM METOIOM (CM. TaoI. 3).
Kak mokasbIBaeT OImbIT Hallero permoHa 1 Mockssl [9, 10],
5TOT BapUaHT XUPYPTUUECKOI ITOMOIIM UCTIONb3YyeTCs He-
ameKkBaTHO, pexe, 9eM 3To merecoobpazHo. Heobxommma
nIanbHeHIass padora ¢ HeHpOXUpPypraMyu peruoHaJIbHBIX
COCYIMCTBIX LIEHTPOB, I€ JOJXKHO MPOBOIUTLCS XUPYP-
rUIecKoe JieUeHre TalleHTOB ¢ TUIIepTeH3UBHBIMI BMI,
110 O0JIee IIMPOKOMY, T. €. aleKBaTHOMY, ITIPUMEHEHUIO SH-
JTOCKOITMYECKMX OTIePaITIiA.
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Eme omHMM BOIpocoM, IO KOTOPOMY CYIIIECTBYIOT
MIPOTUBOPEYNBBIC MHEHMS, OCTAETCSI CPOK OIIEPATUBHOTO
BMemaTenbeTBa. ITo MHeHumio T. Nishihara u coaBt., BMTIT
CTaHOBUTCSI TUIOTHOM CITYCTSI 24 9 ¢ MOMEHTA KPOBOM3JIUSI-
HUsI, a CITycTs 48 4 ee SHIOCKOIMMYECKasl BaKyallnsl CTa-
HOBUTCS TpyAHOBBITTOJHUMOM [11]. Cuctematnyeckuit
0030p, BHITTOJTHEHHBIN S. Luzzi 1 coaBT. 1 TOCBSIIEHHBII
HM3yYEHUIO 3TOTO BOIIPOCA, TIOKA3aJI, YTO MPEATIOUTUTETb-
HBIM IJI1 XUPYPTUYECKOro jiedeHUs1 nmaunueHToB ¢ BMK
SIBJIICTCSI TIPOMEXYTOK BpeMeHHU OT 7 10 24 9 OT Havaia
cumnTomMoB [12]. [pyrue aBTOpHI YTBEPXKIAIOT, YTO TP
HCITOJTb30BaHUM 3HIOCKOIIMYECKOTO METOIA JYIIIle OTIe-
pUpOBaTh B MOMOCTPEIN mepuon (rmo3xe 48 1) [13, 14].
[To HammMM maHHBIM, HaMOOJIee ONTHMAIBLHBIM IJIST BBI-
TIOJTHEHUST OTICPATUBHOTO BMEIIATEILCTBA SIBIISICTCST TIPO-
MEXYTOK BpeMeHU OT 8 10 24 4 OT Havajia MHCYNbTa, 10~
CKOJIBKY K 3TOMY BpeMEHH 3aBepIraercs: (popMrupoBaHUE
TeMaTOMBI, a pe3YJIBTaThl XUPYPTUUECKOTO JICUCHHS TTOKa-
3bIBAIOT HAMMEHBILYIO JIETAIbHOCTD (4 %) B 3TOi rpyrie

Tadmuna 3. Kaunuueckue nokasamenu nayuenmos ¢ eunepmen3UsHol HympuUM032080il 2eMamoMoll NPU XUpypeu4eckom u KOHCep8amueHoM 1eveHuu
(cynpamenmopuanvhas A0KAAU3AYUs 6HYMPUMO320801i 2eMamombl, 006sem eemamomvl >30 ma, cmeujenue cpeOuHHbIX CMPYKmyp >5 MM, Ypo8eHs CO3HA-

Hus >8 6annoé no wikane komot Inazeo)

Table 3. Clinical parameters in patients with hypertensive intracerebral hematoma receiving surgical and conservative treatment (supratentorial localization
of intracerebral hematoma, hematoma volume >30 mL, midline shift >5 mm, consciousness level >8 per the Glasgow scale)

ITokazarenn

Bospact, M £ SD (95 % CI), net

Ipynna KoncepBaTus-
Horo Jevyenus (n = 36)

Ipynna xupypruyecko-
ro Jeyenus (n = 53)

Age. M + SD (95 % CI), years 61 =10 (58—63) 65 + 15 (60—70) 0,161
0O6beM remaTombl, Me [Q,; Q.], M . .

Hematoma volume, Me [Q ; (1)3|,3mL 60 [50; 86] 59 [48; 69] 0,353
CwmerteHre cpemHUX CTPYKTYp, Me [Q,; Q.], MM . .

Midline shift, Me [Q ; Q,], mm v 6,7515; 8,25] 816,25; 10] 0,005
CyTKH, Ha KOTOPBIE MPOM30IIIeN JeTalbHbIN ncxon, Me [Q ; Q.] . .

Day of death, Me [Q,; Q] v 205 S 7135 1) BLs
TocriuranbHast 1eTaIbHOCTD, 71 (%)

Hospital mortality, n (%) 12(22,6) 21 (65,6) <0,001
[IpopbIB KPOBM B XKeEIYIOYKOBYIO cUcTEMY, 1 (%)

Blood breakthrough into the ventricular system, »n (%) 22 (41,5) 20 (55,6) 0,193
Ta6.1mua 4. Kaunuueckue nokazamenu nayuenmoe ¢ cunepmeH3UEHbIMU 6HYMPUMO3208bIMU ceMamomami paS/lM’-tHOl; AoKaauzayuu

Table 4. Clinical characteristics of patients with hypertensive intracerebral hematomas of different locations

Jlokanm3anusi BHyTPMMO3roBOii reMaToOMbl IPH MOCTYIJIEHUH
IToka3zarenn P
NMyTaMeHaJbHAS TaJaMHYecKas CyOKOPTHKAIbHAS CMEIIAHHAS MO3XKEYKoBas Jpyras

Bo3spact, Me [Q,; Q.], et . ) . ) . 60

Age, Me [Q; Q.], lyear}S 58 [52; 64] 66 [56; 70] 62 [54; 65] 62 [60; 65] 59 [54; 63] [60: 61] 0,663
O0BeM BHYTPUMO3rOBOI reMaTo-

ML, Me [Q; Q,], Mt : : : : : 53
Intracranial hematoma volume, 50 [37; 68] 45 [30; 46] 58 [38; 69] 80[58;91] 18 10; 20] [52; 53] 0,004

Me [Q; Q,], mL
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JlokamM3anus BHyTPMMO3rOBOii FeMATOMBI IPH MOCTYILIEHAN

IToka3zarenn

OkoHuanue maba. 4
End of table 4

nyTaMeHaJIbHadA TaJJaMU4YeCKasAa cyﬁxoanKaanaﬂ CMEIIAHHAA MO32KEYKOoBas Japyras

JIMUTeIbHOCTD Onepaluu,
Me [Q;; Q,], mun 120 [80; 150]
Operative time, Me [Q,; Q,], min

O0BEM OCTATOYHOM YACTU

réMaToMbI I1OCJIC onlepanuu,

Me [Q;; Q,], mn 12 [4; 26]
Residual hematoma volume after

surgery, Me [Q,; Q,], mL

JUTEeIbHOCTD TOCTUTAIM3ALINY,

Me [Q,; Q,], Koiiko-1HU .
ln—hosplital time, Me [Q;; Q,], 16 [14; 26]
bed-days

Ioxn, n (%):

Sex, n (%):
KEHCKUI 17 (41,5)
female
MYKCKOM 24 (58.5)

male

IIpu3Haky MpopbiBa reMaTOMBbI

B X€JIyIOYKOBYIO cuctemy, # (%):
Signs of blood breakthrough into

the ventricular system, n (%):

HeT 23 (57,5)
absent

ecTh 17 (42,5)
presem

OueHka o mkaie Pankuna
TpH BBITIMCKE (O6atinl), 1 (%):
Rankin score at discharge (points), 7 (%):

2 0 (0,0)
3 1(2,4)
4 9 (22,0)
5 22 (53,7)
6 9 (22,0)

JleranbHbIii ucxon, n (%):

Death, n (%):
HeT 32 (78,0)
no
ecThb 9 (22,0)
yes

TToBTOpHBIE KPOBOMITUSAHUS, 1 (% ):

Repeat hemorrhages, 7 (%):
HeT 33 (80,5)
no
ecTh 8 (19,5)
yes

IloBropHas onepauus, # (%):

Repeat surgery, n (%):
HET 35 (85,4)
no
ecTh 6 (14,6)

yes

58 [46; 72]

14 [10; 40]

24 [16; 26]

2(33,3)
4 (66,7)

5(83,3)
1(16,7)

6 (100)
0 (0,0)

90 [56; 135]

14 [8; 25]

18 [14; 26]

6 (25,0)
18 (75,0)

16 (66,7)
8(33,3)

2(8,3)
5(20,8)
4(16,7)
7(29,2)
6 (25.0)

18 (75,0)
6 (25,0)

20 (83,3)
4(16,7)

21 (87,5)
3(12,5)

Hpumenanue. Me — meduana; Q, — nuxcruii keapmuas; Q, — 6epxHuil Keapmunb.

Note. Me — median; Q,— lower quartile; Q,— upper quartile.

148
[109; 172]

612; 34]
30 [21; 40]

3(37,5)
5(62,5)

2(25,0)
6 (75,0)

4 (50,0)
4 (50,0)

5(62,5)
3(37,5)

7 (87,5)
1(12,5)

100
[54; 131]

6[4;7]

16 [14; 20]

2(33,3)
4 (66,7)

2(33,3)
4 (66,7)

5(83,3 %)
1 (16,7 %)

6 (100)
0 (0,0)

6 (100,0)
0 (0,0)

108

[86; 129]

202:2]

[11; 19]

0(0,0)
2 (100)

2 (100)
0(0,0)

0 (0,0)
0(0.0)
1 (50,0)
0(0,0)
1 (50,0)

1 (50,0)
1 (50,0)

2 (100)
0 (0,0)

1 (50,0)
1 (50,0)

P

0,022

0,527

0,314

0,711

0,195

0,343

0,557

0,572

0,492



mareHToB. HanbombInas neTaabHOCTh 3apMKCHpoBaHa
B TPYIINE MMAIleHTOB, IIPOOIIEPHUPOBAHHBIX B TIEPBEIC 8 U
OT HayaJjia MOSIBJICHUSI CUMIITOMOB, B 3TOM Xe TPYIIIe ObI-
JIa HanOOJIbIIIAasl JaCTOTA IMMOBTOPHBIX KPOBOM3IMSHUMA
(33,3 %). Pexe Bcero (10,7 %) moBTOpHBIE KPOBOUBITHSI-
HUST IPOUCXOIIIN B TPYIIIIE ITAIIMEHTOB, IIPOOIIEPUPOBAH-
HBIX CITyCTS 24 9 11 6oJiee OT Hayaia BOSHUKHOBEHMST CHMII-
TOMOB, HO IIPU 3TOM JIETAJIbHOCTh cocTaBuia 24,1 %.

OrpannyeHreM HaIlero MCCISIOBAHNS B MHTEPIIPE-
TaIlM TTOJYYSCHHBIX JAaHHBIX SIBJISCTCS OTCYTCTBHE Y 21
n3 87 maneHToB MHGOPMALIMK O BpeMEeHU Hadajia CUMIT
TOMOB ¥ HEBO3MOXXHOCTb MX OIIEHKH 10 TaHHOMY ITOKa-
3aTeIo.

[ToBTOpHBIC KPOBOMBIMSHUS, 110 HAIIUM JaHHBIM,
npousouuin y 18,4 % nauueHToB, a IOBTOPHO ObLIX IIPO-
OMepUPOBaHbI JIUILD 12,6 %. DTO CBSI3aHO C TEM, YTO Y YACTU
MMAIIeHTOB IIOC]Ie BRITIOJIHEHHON OIepaliiid OTMEYaioCh
VIyJIIeHIEe YPOBHS CO3HAHMS, a TIPY BOSHNKHOBEHUM T10-
BTOPHOTO KPOBOMBIUSHUS NX KIMHUICCKOE COCTOSTHUE
HE YXYOIIaJIOCh, TIO3TOMY ITOBTOPHOE OIIEPaTUBHOE BME-
IIATEIFCTBO MM HE BBITIOJHSUIOCH. JIpyTas XKe 9acTh Mmalm-
€HTOB B CBSI3U C IMOBTOPHBEIM KPOBOU3IHUSIHHEM OBIIa
B KpaifHe TSKEJIOM COCTOSIHUM, YTO HE ITO3BOJIIIIO UM
IIPOBECTH MIOBTOPHOE OITepaTUBHOE BMEIIATEIbCTBO. MC-
XOII B 3TOI TpYIIIe MAIlMEHTOB OBLI BO BCEX CIIydasix He-
0J1aronpUSITHBIN.

Haumenpinas netanbHoctb (14,9 %) 3acbuxkcupoBaHa
Yy TAIlMEeHTOB, KOTOPHBIE Cpa3y MOCTYIIMINA B CTallIOHAP
C HEMPOXNPYPTUUECKUM OTACIICHUEM U OB IIPOOIIePH -
poBaHbI. botee yem B 2 pa3a yBeIMIMBajIach JIETATbHOCTD
(30,3 %) cpenu Tex, KTO ObL1 MepeBedeH B JiedeOHOE
yupexXneHue, TIe eCTh HelpoXUpypruaeckoe OTaeIeHue,
1 BITOCJICACTBUH IIPOOTICPUPOBAH. A Cpeay TeX, KTO OBbLI
IIPOOIIEPUPOBAH B JICICOHBIX YUPEKICHUSX, T HET HE-
POXMPYPTUYECKOTO OTHCICHMUS, JIETATbHOCTh COCTaBHIIA
71,4 %. [loaydyeHHBIX HAMU JAHHBIX, O€3YCIOBHO, HEMO-
CTaTOYHO, YTOOBI TOBOPUTH 00 YBEJIMUCHUHN JICTATBHOCTHI
WMEHHO BCJICICTBHE TPAHCIIOPTUPOBKM IMAllMeHTa, OMHA-
KO CTaHOBUTCS OYEBHUIHBIM, YTO HEHPOXUPYPTUUIECKOE
BMeEIIIATeIECTBO JODKHO ITPOBOAUTHCS B JICYCOHBIX YIPEK-
JIEHMSX, UMEIOIINX B CBOEM COCTaBe HEMPOXUPYPTrUIECKOE
OTHmeJIeHre, 9TOOBI OblJIa BO3MOXHOCTD MCIOJIb30BaHMS
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KaK OTKPBITOTO, TaK ¥ 3HIOCKOIMMYECKOTO METOIOB B XM-
PYPIUM TUTIEPTEH3UBHBIX TEMATOM.

Ilo Hawmum gaHHBIM, 57,5 % nauuentoB ¢ BMK, ko-
TOpPBIE OBLIN IIPOOIIEPUPOBAHEI, HE TIOJTyJaIl AaHTUTUIICP-
TEH3WBHOU Tepalny Ha IIOCTOSTHHOM OCHOBE, a y TTalleH-
TOB, NMIPUHUMABIIUX IIpeIapaThl, XexaeMoro 3¢ dexrra
110 HOPMaJIM3AIlUY apTepHabHOTO JaBICHMS HE TOCTUT-
HYTO. DTO TOBOPUT O HEOOXOAMMOCTH HOTIOJHUTETLHBIX
Mep, HaIlpaBJICHHBIX Ha TIEPBUYIHYIO MPOQPUIAKTHAKY TH-
MePTOHNIECKOI OOJIE3HM.

PesynbraThl HaIlleTO MCCIIETOBAaHUS MPEACTABISIOT
00JIbLION MPAKTUYECKUI MHTEPEC 151 COBEPILIEHCTBOBA-
HUSI XUPYPTUIECKOI ITOMOIIM MAIIeHTaM C arpecCUBHBI-
mu runepreH3uBHbiMu BMI' B Pecniybnuke TarapcraH,
¥ MBI HAIeeMCSI, 9TO OHM OYIYT ITOJIC3HBI IJIST IPYTUX aHAa-
JIOTUIHBIX peTnoHOB Poccnu. OHM TOTIOTHUTEIBPHO MO -
TBEPKIAIOT BaXXHOCTh BKJIIOUCHUSI B JICUCHHE TTAIIMEHTOB
C TeMOppParn4eCKNM MHCYJIBETOM XHPYPTUISCKIX METOIOB
CTPOTO 10 MTOKA3aHUSM.

SAK/TIOYEHHME

Xupypruaeckoe ymaJeHHE arpeCCUBHBIX TUIIEPTCH-
3uBHBIX BMT 1ipu TSKeCTH COCTOSTHUS MALIMEHTOB >8 Gai-
soB o LIIKT mpemoTBpaimaeT cTBOJIOBEIE (BUTAJIbHBIC)
HapYIICHMS 1 CITOCOOCTBYET YMEHBIIICHUTO JICTATbHOCTH.
YacTth OOTBHBIX C arpeCCUBHBIMM TUIEPTCH3UBHBIMU
BMI, He nojiyuuB XMpypruyeckoro jJe4eHusi, moruoaror,
nMes IIOTeHITNAJT COXpaHEeHMS KU3HMU.

ITpu arpeccuBHBIX TeMaTOMaX TIIyOMHHOI JIOKaI13a-
WU CJIEAYeT afeKBAaTHO NCIIOJIb30BaTh SHIOCKOITMICCKUIA
Meton. KoMIuiekcHOe JiedeHNe MallMeHTOB C TUIICPTEH-
3UBHBIMHM arpeccuBHBIME BMI ciremyet mpoBoauTh B pe-
TMOHAJIBbHBIX COCYIMCTHIX IIEHTPAaX, MMEIOIINX B CBOEM
COCTaBe HEeMNPOXMPYPIUIeCcKoe OTHCIICHUE, TIe eCTh BO3-
MOXHOCTh MCIOJIB30BaHMUSI KaK OTKPBITOTO, TaK U SHIO-
CKOITMYIECKOTo MeTomoB yaajaeHuss BMI™ 1 coBpeMeHHBIE
peaHMMAIIMOHHBIC OTIEICHNS.

OnTuMaIbHBIM BpeMEHEM yIaJIeHUST OOJBIIMHCTBA
arpecCHBHBIX TWIIepTeH3UBHBIX BMI siBiIsteTcs mepuon
oT 8 10 24 4 oT Havayia UHCYIbTa. Onepalny Kak B IIepBhIe
8 4, Tak 1 Mo3xe 24 4 OT Hayaja CUMIITOMOB TIPUBOISAT
K OOJIBIIIEH JIeTAIBHOCTH.
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KOMMEHTAPUI K CTATBE «XUPYPTUYECKOE JIEYEHUE ITALIMEHTOB
CTHUIIEPTEH3VBHBIMU BHYTPUMO3IOBbIMUY TEMATOMAMMU

B PECITYBJIMKE TATAPCTAH»

Comment on the article “Surgical treatment of patients with hypertensive intracerebral

hematomas in the Republic of Tatarstan”

Hecmotpst Ha pa3BUTHE COBPEMEHHBIX XUPYPTUIECKUX
TEXHOJIOTUM, DOCTUMKEHUE OJIarOMPUSITHOTO MCXOAa
IIPY XUPYPTUIECKOM JICUCHIUY TeMOPParndeCcKOro MHCYIb-
ta (') ocraercsa TpymHoii 3amadeii. U3BecTHO, 4TO 0OJIb-
Hble ¢ ['U aBasitoTcst ogHUMY U3 Hanbosiee TSKEIbIX B HEB-
POJIOTUYECKOM M COMAaTHMYECKOM IIJIaHe MAIUeHTOB,
C KOTOPBIMH CTAJIKUBAETCS HEHPOXUPYpr. JIormaHo, 9To
IIpY JICUCHUH TaKOM CJIOXKHOI MaTOJIOTHH POJIb KITMHIIE-
CKMX peKOMEHJALIMI 3aKJII0YAETCSI B TOM, UYTO OHU O3B0~
JISIIOT OTOMTHU OT pa3HOUYTCHMI B BHIOOPE XUPYPIUIECKOM
TaKTUKU ¥ TTOCICOIepallMOHHOTO BeIeHUS MallieHTOB.
OmHako cireayeT HallOMHHUTD, YTO TIPY pa3paboTKe KIIMHU-
YeCKMX PeKOMEHIAIINI X aBTOpaM MPEATTNCHIBAIIOCH OITH-
paTbcs Ha HamboJiee aBTOPUTETHERIC 3apyOeKHBIE MCCIIe-
IOBaHUS, a OTeUYeCTBEHHbIC MOHOTpaduu B pacdyeT He
MIPUHUMAINCh. [Ipr 3TOM M3BECTHO, YTO 3HAYUTEIHLHOE
KOJMYECTBO MEIMIIMHCKUX CPEeICTB ((PHMOPUHOINTUKH,
ceaTWBHBIC, TUTIOTEH3UBHEIC, aHTU(DUOPMHOINTUICCKIEC
IIperrapatsl U IIp.), pacIipOCTPaHEHHBIX 32 pyOeskoM, Y Hac
B CTpaHEe ceiuac HeMOCTYITHHRI IJIsT TpuMeHeHus. [Tomyam-
JIOCh TaK, YTO MTOKa3aHUS K OTIepalliy OIIpeIesisseM B CO-
OTBETCTBMU C MEXIYHApPOIHBIM OITBITOM, a OIEPUPYeM
W JICYUM TeM, UTO nMeeTcs B Hammunn. [1omoOHbIe peanuu
3aCTaBJISIIOT HAC OOpaTUTh BHUMAaHKWE Ha TO, YTO Hapa-
0oTaHO HamMMHu ucciaenosateaaMu: ot B.B JleGenesa
n D.W. Kangensa no .M. TogkoBa. U xaxmast HoBas pa-
0ota, mocssiieHHas xupypruu ', nieHHa npu yclioBUuU
BHECCHUS HOBOTO B Hallle peIIeHUE TTPOOIEMBI.

ABTOPHI CTaTbH IIPEICTABUIIN CBOI OIIBIT XUPyprude-
ckoro neueHust 'Y, momaepkuBasi, 4To B BBIOOPE TAKTUKU
OHM OIMPAJIMCH Ha OOIIETIPUHSATHIC Y HAC TTOAXOIBI, OCHO-
BaHHBIE Ha KIMHUYECKUX peKoMeHaaunsIx. MoXHO auc-
KyTHPOBATh O TOM, HY>KHO JIX OIIepHPOBATh ITapeHXMa-
TO3HYIO YaCTh TaJaMUYCCKUX TeMaTOM WJIM BEHITIOJTHSITh
BMEIIATEILCTBO B IIEPBBIC YaChl KPOBOM3NMUSIHUSA. MMeroT-
CsI MCCTIeIOBAHMS, OTpaXKalolIe aJIbTepHATUBHBIC TOYKHU
3peHus. ABTOPBI MBITAIMCH TOMOYb MallMeHTaM, U 3TO
HX IIpaBo. MOXHO CIIOPUTH O TIpeIiaracMbIX HOBBIX TEP-
MMHaX («arpecCMBHBIC TeMaTOMBI»), 0€3 KOTOPBIX paHee
00XOOMINCh, WIN HEOOXOTUMOCTH ITOMYCPKUBATH,
YTO B OTHECILHO B3STOM PETMOHE PE3YJIBTAThl Y BHIBOMIBI
110 TaHHOMY BOIIPOCY TPUBHUAJIBHBI M COOTBETCTBYIOT Ta-
KOBBIM 10 Bceil cTpaHe. BaxkHo To, 4TO aBTOpaMHu IOy~
YeHBl HAWJIy4YIINe Pe3yIbTaThl IIpM paHHEN XUPYpPTUU
(ot 8 mo 24 4 mocje KpOBOM3IUSIHUS), KOTOPHIX ITOKa

HUKOMY M3 HaC JOCTUYb HE yOaeTcsl, 8 OObSICHEHUS 3TOMY
ycriexy He mpuBOAUTCS. bbuiv 11 Kakue-To ocooblie ToA-
XOJIbl K TTIOATOTOBKE OOJIbHBIX K OTE€palliM, TEXHUKE BME-
1LIATEJILCTB, JOCTMXKEHUIO MHTPAOIIEPALIMOHHOIO FeMOCTa3a,
00eCMnevYeHUI0 aHECTE3UO0JIOTUYECKOTO MOCO0s UIn T10-
cJieonepalMOHHOMY BEIEHUIO MALIMEHTOB, — MOAPOOHO-
CTeil HeT. A 3TO, Ha Halll B3IJISiA, OOCYAUTh TOpa3ao UHTe-
pecHee 1 BaXKHee, YeM KOHCTaTUpOBaThb, YTO Y OOJbHBIX
¢ ', onepupoBaHHBIX B COCTOSIHUM KOMBbI, pe3yJbTaThl
IUTOXWE. YIIOMWHAeMBbIi aBTOpaMy (DakT pa3HOUTCHMI
B TPAKTOBKE TSIKECTU COCTOSIHUSI MALIMEHTOB, BCAEACTBUE
Yero 4acTu OOJIbHBIX XMPYPIrUUeCcKoe JeYeHre He ObLIO
MIPOBENCHO, TTO3BOJIMII TTOJIyYNUTh TPYIIIY CpaBHEHUS (KOH-
CcepBaTUBHOE JICUCHNE), HATMINE KOTOPOI, C OMHOI CTO-
POHBI, HATJSIAHO TMOKa3aao MPEeuMyLIecTBa XUPYPruu,
a c Ipyroil — CHoBa MOIYEPKHYJIO0 HEOOXOAUMOCTb O0yUe-
HUS CIIELMAJIMCTOB, KOHLIEHTPALIMKU OOJIBbHBIX JJ151 OTlepa-
LIMA B CHELMATU3UPOBAHHBIX OTACJCHUSIX U UHAUBUILY-
aJIbHOTO TOAX0Ja K IJIAHMPOBAHUIO JIEUEHUSI C OMOPOit
Ha peajuu KOHKPETHOU 0OCTaHOBKM, O YEM JIAaBHO TOBO-
PWJIM HAIlA YYUTENSI M YTO CEMYAC HA3bIBAIOT «IIE€PCOHU-
(pUIIMPOBAaHHBIM TTOAXOIOM».

Mo toro, kak nauueHT ¢ 'l cMoxxeT nepeiiT Ha 3Tar
MOJTHOLIEHHOM peabMINTaLMU, eMy HE00XOIMMO 0e3 OCJIOX-
HEHUI IIPOUTH paHHUI ITOCJIEONEPALMOHHBIA ITEPUOI, KO-
TOPbII HECET PUCKU MOBTOPHOTO KPOBOTEUEHMSI, JIETOUHBIX
OCJIOXHEHUM BCIEACTBHUE MPOAJIEHHOM UCKYCCTBEHHOI BEH-
TWISILMUA JIETKUX U Pa3BUTUSI MHOTMX APYTUX MaTojoruye-
CKMX COCTOSIHMI. Bo MHOTrMX McclienoBaHUsIX MOKa3aHo,
YTO HE CTOJIbKO OIepaTUBHAsI HEMPOXUPYpPrusl, CKOJbKO
aHECTE3MOIOTMUECKOe U PeaHUMALMIOHHOE COTTPOBOXKIEHUE
SIBJISIIOTCSI 32JI0OTOM YCHEIIHOTO XUPYPTUUECKOTO JIEUEHMUST
o6onbHbIX ¢ M. Hagetoch, aBTOpHI CMOTYT B OyayIleM Ioe-
JIUTHCS O0Jee MoApOoOHOM MH(MOPMALIMEl 0 HeXUpypriude-
CKOI CTOpPOHE JIEYEHMSI ITOM TPYIIbI MALKEHTOB.

B.I. lawmvan, 0.m.1.,

(D@I'BOY BO «Poccuiickuti ynusepcumem meduyutivl»
Munszdpasa Poccuu; I'BY3 e. Mockeéwvt «Hayuno-uccaedo-
eamenvcKuil uncmumym ckopoil nomouyu um. H.B. Cxau-
gocoéckoeo lenapmamenma 30pasooxpanenus e. Mockeoi»)
V.G. Dashyan, MD, DMSc

(Russian University of Medicine, Ministry of Health

of Russia; N.V. Sklifosovsky Research Institute for Emergency
Medicine, Moscow Healthcare Department)

42024

OpurvHanbHas paboTa | Original report

47


https://creativecommons.org/licenses/by/4.0/
https://www.therjn.com/jour/pages/view/dvg

4’2024

Hab6niopeHue u3 npaktukm | Case from practice

48

HENPOXUPYPTUA
TOM 26 Volume 26

Russian Journal of Neurosurgery

DOL: https://doi.org/10.17650/1683-3295-2024-26-4-48-53

[y 20|

HYPERTROPHIC OLIVARY DEGENERATION IN THE LATE
PERIOD AFTER RESECTION OF CAVERNOUS ANGIOMAS

OF THE BRAIN STEM
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Sochi City Hospital, Ministry of Health of the Krasnodar Territory; 1 Tuapsinskaya St., Sochi 354057, Russia;
2Federal Center of Neurosurgery, Ministry of Health of Russia (Novosibirsk); 132/ 1 Nemirovicha-Danchenko St.,
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Hypertrophic olivary degeneration is a rare form of transsynaptic neuronal degeneration caused by damage to the
dentato-rubro-olivary pathway also known as the Guillain-Mollaret triangle. In magnetic resonance diagnostics, this
is manifested by increasing the size and hyperintensity of the inferior olivary nucleus in T2-weighted images. The article
presents two clinical cases of hypertrophic olivary degeneration, which was caused by cavernous angiomas with
hemorrhage in the brainstem. Knowledge about this pathological change in the olivary nuclei of the medulla oblongata
and a correct diagnosis help to avoid wrong diagnostic and their consequences.
Keywords: hypertrophic olivary degeneration, cavernous angioma, stem hemorrhage, Guillain-Mollaret triangle
For citation: Gubareva L.V., DubovoyA.\V. Hypertrophic olivary degeneration in the late period after resection of cavernous
angiomas of the brain stem. Neyrokhirurgiya = Russian Journal of Neurosurgery 2024;26(4):48-53. (In Russ.).
DOI: https://doi.org/10.17650,/1683-3295-2024-26-4-48-53

BACKGROUND

Hypertrophic olivary degeneration (HOD) (synonym:s:
inferior olivary nucleus degeneration, hypertrophic degeneration
of the olives, inferior olivary nucleus pseudohypertrophy) is a
rare transsynaptic neuronal degeneration caused by injuries
of the dentato-rubro-olivary pathway (anatomical
Guillain—Mollaret triangle or myoclonic triangle (Fig. 1)).
In studies using magnetic resonance imaging (MRI), HOD
is identified through increased size and hyperintensity of
the inferior olivary nucleus on T2-weghted images.
Anatomical pathology is presented as increased volume of
the inferior olivary nuclei due to cytoplasmic vacuolar
dystrophy and increased number of astrocytes [1, 2].

HOD was first described in 1887 by a German
neurologist H. Oppenheim who observed pathological
enlargement of the inferior olivary nuclei in pathoanatomical
studies. In 1931, G. Guillain and P. Mollaret discovered the
dento-rubro-olivary pathway [3].

The causes of HOD include traumatic brain injury,
consequences of surgical intervention, cerebral infarction,
hemorrhage, cavernous malformations, space-occupying
cerebral lesions (astrocytoma, metastatic lesions,
lymphoma), demyelination of the brainstem, infectious and
inflammatory processes, genetic abnormalities of the
nervous system (Wilson’s disease).

Clinical manifestations include involuntary muscle
movements dependent on the cranial nerve (CN) nuclei in
the brainstem; palatal tremor/myoclonus (rhythmic
involuntary movements of the soft palate, uvula, pharynx
and larynx; in severe cases, myoclonus of the diaphragm
can develop); eye myoclonus; torsion nystagmus,
dysarthria, ataxia; Holmes tremor (dentatorubral tremor,
postural and dynamic tremor of the upper limbs) [4].

The pathological process is divided into 6 phases [2, 5]:

1) in the first 24 hours, olives do not change;

2) degeneration of the amiculum of olive 2—7 days later;
3) hypertrophy of the olives after 3 weeks;

4) maximal enlargement of the olives after 8.5 months;
5) pseudohypertrophy of the olives after 9.5 months;

6) atrophy of the olives after 3—4 years.

Macroscopically, HOD is characterized by local edema
of the inferior olivary nucleus; in unilateral HOD,
asymmetrical enlargement of the anterior medulla
oblongata, paleness in the contralateral dentate body,
atrophy of the contralateral cerebellar cortex are observed;
in bilateral HOD, left-right asymmetry is absent.

Microscopically, changes in the inferior olivary nucleus
affected by hypertrophic degeneration are observed
(hypertrophy and thickening of axons, vacuolization of
neurons, fibrillary gliosis, demyelination and astrocytic
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proliferation of the white matter); in the contralateral
cerebellar hemisphere, the number of Purkinje cells
decreases; contralateral dentate body shrinks.

The literature describes a number of clinical
observations with diagnosed HOD. HOD can develop 2 years
after severe traumatic brain injury [1], as well as in patients
with SANDO syndrome, Wilson’s disease [1, 5].

The best visualization technique for this pathology is
MRI (T2-weighted images in the coronal and sagittal
projections). In T1-weighted images (acute phase), the
inferior olivary nucleus is normal, primary injury of the
brainstem is visible. After HOD development, enlargement
of the inferior olivary nucleus is observed, the signal changes
from isointense to slightly hypointense relative to the grey
matter. The signal from the olives can slightly increase,
residual lesion of the primary injury is also visible.

In T2-weighted images, 3 HOD stages are identified: 1)
increased signal intensity without hypertrophy of the
inferior olivary nucleus (in the first 6 months since the start
of the disease); 2) increased signal intensity and hypertrophy
of the inferior olivary nucleus (between 6 months and 3—4
years); 3) increased signal intensity only in the inferior
olivary nucleus (is observed after resolution of hypertrophy
and can persist indefinitely).

Magnetic resonance tractography: German authors
propose diffuse-tensor imaging with tractography to identify
injuries of the functional pathway along the tracts
comprising the Guillain—Mollaret triangle [6].

Computed tomography allows to see the primary injury
(for example, hemorrhage) in the midbrain tegmentum,;
HOD usually is not visualized.

Differential diagnosis of HOD includes neoplasms
(astrocytoma, metastases, lymphoma), infections and
inflammatory processes (tuberculosis, human immunodeficiency
virus (HIV), sarcoidosis, rhombencephalitis), multiple sclerosis,
ischemia [7, 8].

If primary injury is limited by the central tegmental
tract, olivary degeneration is ipsilateral. If the brainstem
and cerebellum are injured, degeneration is bilateral [2, 5].

Fig. 1. Coronal (a) and sagittal (b) sections of the midbrain, pons, and
medulla oblongata. The triangle of Guillain—Mollaret is formed by the
ipsilateral inferior olivary nucleus (yellow), dentate body of the contralateral
cerebellar hemisphere (green), and ipsilateral red nucleus (red)
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Aim of this study is to investigate the current state of the
HOD problem (causes, diagnosis and treatment), as well as
presentation of 2 clinical observations from the practice of
the Federal Center of Neurosurgery (Novosibirsk).

CLINICAL CASE 1

Female patient K., born in 1990, was admitted to the
Neurosurgery Division in April of 2020 with diagnosis of
cavernous angioma of the pons with hemorrhages in January
of 2018 and December of 2019; supranuclear palsy of the
cranial nerve pair VI on the left. At the time of admittance,
clinical symptoms included diplopia, stocking-glove
neuropathy in both hands, instability in the Romberg’s pose
(Fig. 2).

MRI of the brain showed cavernous angioma of the pons
near the pontomedullary junction located centrally.

Surgery was performed consisting of midline suboccipital
craniotomy, resection of cavernous angioma of the pons using
bilateral telovelar approach through the floor of the rhomboid
fossa along the midline. In the postoperative period, symptoms
from the cranial nuclei increased in the form of development
of bilateral internuclear ophthalmoplegia manifesting through
horizontal gaze palsy. Additionally, sensory ataxia in the right
limbs, hemihypesthesia on the right developed.

The patient was discharged on day 13 after surgery with
partial regression of the symptoms which allowed her to live
independently (modified Rankin scale (mRS) score 1). MRI
performed in the early postoperative period showed total
resection of cavernous angioma, no hemorrhagic or ischemic
foci (Fig. 3).

Control MRI performed 1 year after surgery showed left-
sided hypertrophy of the olive of the medulla oblongata (Fig. 4).

At the control examination 1 year after surgery, the patient
was able to operate in everyday life, returned to her previous
Jjob, she underwent 2 surgeries to correct strabismus; persisting
neurological symptoms include moderate sensory ataxia in the
right upper limb, mRS score 1.

CLINICAL CASE 2
Female patient Ya., born in 1982, was admitted in
August of 2020 with a diagnosis of cavernous angiomas of the

Fig. 2. Brain magnetic resonance images of female patient K.: coronal (a) and
sagittal (b) projections. Cavernous angioma of the pons Varolii
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Fig. 3. Brain magnetic resonance images of female patient K. in the early
postoperative period: coronal (a) and sagittal (b) projections. Cavernous
angioma was resected totally, no hemorrhagic or ischemic lesions

Fig. 4. Brain magnetic resonance images of female patient K. one year after
surgery: coronal (a) and sagittal (b) projections. Left-sided hypertrophy of the
olivary body

pulvinaria and corpora quadrigemina on the left with
hemorrhages in May and June of 2020 (from cavernoma of the
corpora quadrigemina). At admittance, gross vestibular ataxia,
diplopia due to supranuclear palsy of the cranial nerve pair VI
on the left were observed (Fig. 5).

In the hospital at the place of living in July of 2020,
endoscopic perforation of the floor of the 3rd ventricle was
performed to treat worsening obstructive hydrocephalus.

supranuclear palsy of the facial nerve on the left (grade I per
the House — Brackmann scale), hypesthesia in the face on the
right and on the lateral surface of the tongue on the right,
instability in the Romberg’s pose were observed.

Surgical treatment was performed consisting of osteoplastic
left-sided parasagittal craniotomy in the occipital region,
resection of the cavernous malformations of the midbrain and
thalamus through transtentorial approach. In the early
postoperative period, symptoms worsened in the form of
development of supranuclear palsy of the facial nerve on the
right (grade V per the House — Brackmann scale), bilateral
upward gaze palsy, paresis of the oculomotor nerve on the left,
cranial nerve pairs VI and IV on the right, supranuclear palsy
of the hypoglossal nerve on the right, right-sided hemiplegia,
abnormalities in all types of sensitivity on the right. The patient
underwent tracheostomy, nutrition was given through
nasogastric tube, a week later gastrostomy was installed, mRS
score 5. Control MRI did not show olivary degeneration, and
no hemorrhage or ischemia (Fig. 6).

In the long-term postoperative period, partial regress of
the neurologic symptoms was observed. The patient
underwent decannulation; nutrition was taken independently
through the mouth; right-sided hemiplegia, abnormal
oculomotor function (cranial nerve pair I11 on the left, pairs
1V and VI on the right) persisted; right-sided prosoparesis
severity decreased to grade I1I per the House— Brackmann
scale. The patient required nursing care, mRS score 4.
Control MRI performed a year after surgery showed bilateral
HOD, primarily on the left (Fig. 7).

DISCUSSION

In 2016, A. Elnekiedy et al. described cases of 6 patients
(5 men and 1 woman aged between 39 and 69 years) with
recently developed neurologic symptoms which could not
be explained by primary stroke. In the 6 examined patients,
variable old strokes including hematomas (1 patient), old
infarctions (3 patients) and hemorrhagic vascular
malformation (2 patients) involving afferent components
of the Guillain—Mollaret triangle were observed [9].

Fig. 5. Brain magnetic resonance images of female patient Ya.: coronal (a, b) and sagittal (c) projections. Cavernous angiomas of the pulvinar nuclei and
corpora quadrigemina on the left



Fig. 6. Brain magnetic resonance images of female patient Ya. immediately
after surgery: coronal (a—c) and sagittal (d) projections. Degeneration of the
olivary bodies, no signs of hemorrhage and ischemia

In an article by E.Y. K. Tsui et al. from 1999, a clinical
case of HOD development in a 43-year-old woman due to
cavernous angioma with hemorrhage in the pons and
middle cerebellar peduncles, palsy of the cranial nerve pairs
VI and VII on the right, mild right-sided hemiparesis was
described. Seven months after surgery, MRI showed
bilateral HOD [10].
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Fig. 7. Brain magnetic resonance images of female patient Ya. in the long-term
postoperative period: coronal (a) and sagittal (b) projections. Hypertrophic
olivary degeneration on 2 sides, primarily on the left

In 2018, S. Sato et al. reported 2 HOD cases in patients
with diffuse large B cell lymphoma who underwent surgical
treatment, chemo- and radiotherapy due to this disease
without significant side effects. Both patients developed
HOD (on days 26 and 166) [11].

Literature also described 6 cases of HOD development
due to toxoplasmosis caused by HIV infection [12].

CONCLUSION

During literature review, we found descriptions of HOD
developing 2 years after traumatic brain injury, hemorrhagic
stroke, including hemorrhages from cavernous angiomas.
Our own observations presented here are interesting because
these changes (HOD) developed after surgical treatment
of vascular malformations located in the brainstem and
cerebellum including the Guillain—Mollaret triangle.
Presence of vascular malformations inside this triangle
allows to assume HOD development in the long-term
postoperative period. Knowing the locations of conduction
tracts comprising the Guillain—Mollaret triangle, a surgeon
can plan approach preserving all the structures of this
anatomical part to prevent HOD development.
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OITbIT ITPUMEHEHMA TEMO3OJIOMWIA B TEYEHNN
ATPECCHUBHDBIX AIEHOM I'MITO®U3A

I1.JI. Kamuunn, JI. . Acradbena, 1. B. Yepnos, I'.JI. Kooskos, /I.B. ®omuues, 10.10. Tpynun

DIAY «Hayuonanvhbiii meduyunckuil uccaedogamenvckui yenmp Heupoxupypeuu um. axad. H. H. Bypoenko» Mun3zdpasa Poccuu;
Poccus, 125047 Mockea, ya. 4-a Teepckas-Amckas, 16

KoHTaKThI:

Wnbs BanepbeBuy YepHos ichernov@nsi.ru

BBeaeHue. TepMUH «arpeccuBHas afeHoMa runodusa» BO3HUK B pe3ysbrate NpeoOpa3oBaHWUs TEPMUHA «aTUNUYHas
ajileHoma runodu3a, KOTOpbI UCNONb30BaNCA B Knaccudukaunmu BcemmpHoii opraHnsaumm 3apaBooxpaHeH s ans aje-
HOM runousa c Gonee BLICOKUM UHAEKCOM MeyeHus Ki-67 (23 %), yBeMYEHHBIM YUCIOM MUTO30B M 3KCMpeccueil
6enka p53. OAHAKO He BCe OMyXONW C TaKUMMU NMpU3HAKaMKU ABAANUCH arpecCUBHBIMU, U B HACTOALlEE BPEMS COMACHO
pykoBoacTBY EBponeiickoro o6wiecTBa 3HAOKPUHOJIOTOB MO JIEYEHUIO arPECCUBHBIX OMyXoneil runodusa u KapuuHoMm
2018 r. arpeccuBHble onyxonn runousa onpepensoT Kak Onyxonu, xapakTepusylWwmnecs UHBa3MBHbLIM U HEOBbIYHO
ObICTPLIM UAW KTUHUYECKM 3HAYUMBIM POCTOM, KOTOPbIA MPOUCXOAUT HECMOTPSA Ha UCMONb30BAHME CTaHAAPTHLIX MPOTO-
KOnoB neyeHus (thapMaKoNOr1yecKoro, XMpypruyeckoro u ny4esoro).

Ha ceropHsAWHNMit AeHb B UTEpaType UMEETCA MHOXKECTBO PaboT, ONUCHIBAIOWMX Pa3NINYHbIE CXEMbl MPUMEHEHNA TEMO-
30M10MMAA W NOKa3aHMsA K ero HasHaueHuto. IPHeKTUBHOCTL Tepanum, No AaHHLIM PasHbIX aBTOPOB, kKonebnerca oT 29
A0 81 %, npu 3TOM CcpefHAs 3P deKTUBHOCTb BapbupyeT B npefenax 40-45 %.

Llenb pa6oTbl — npefcTaBUTL COOCTBEHHBIM OMbIT MPUMEHEHUA TEMO30NOMUAA B JIeYEHUN NALNEHTOB C arpecCUBHLIMU
onyxonamu runogusa.

Marepuans! u MeToabl. B nccnepoBaHme ObInn BKAKOYEHBI 3 NaLueHTa: 1 MyxuuHa (45 neT) u 2 )eHwmHbl (61 1 29 net).
Bcem nauueHTam cHayana Gbina npoBefieHa XMpypruyeckas pesekLus onyxonu ¢ nocaepyiolueil nyyesoii Tepanueit. Pe-
LWeHWe 0 Hayane NeYeHns TEMO30NOMUAOM BbIIO MPUHATO COOTBETCTBYIOLLEH MEAULMHCKON KOMUCCHEl Nof HabNoAeHN-
€M MeCTHOro KOMUTETA M0 3TUKE.

Pesynbrarbl. Y Bcex NauMeHTOB JOCTUTHYT XOPOLMA OTBET HA TepPanuio TEMO30/0OMUAOM B BUAE YMEHbLIEHNA pa3mepa
ONYX0NIN U CHUKEHMNA YPOBHA NPONAKTUHA B C/Iy4asX NPONAKTUHOMbI.

3aknoueHnune. Hanbonee BaxHbIM B leYEHUN NALUEHTOB C arpecCUBHbLIMU af,eHOMAMU rUNodu3a ABNAETCA UX pPaHHAR
ANarHoCTHKa, BO3MOXHOCTb KOTOPOIi 3aBMCUT OT BbIABNEHUA CneLnduiecknx naeHTudULUpYoLIMX MapKkepoB arpeccus-
HOCTH, OAHAKO Ha [laHHbI/i MOMEHT TaKue MapKepsl, K COXaNneHuo, He 06HapyKeHbI.

KnioueBblie cnoBa: arpeccuMpHas afjeHoma FVII'IO(bVIBa, NPONaKTUHOMa, TEMO30/10MUA, PaHHAA ANArHOCTUKA

Ona uutupoBanua: Kanunun M.J1., Actadbesa J1.U., YepHos U.B. u gp. OnbIT npuMeHeHMs TeEMO30/10MUA B IEYEHUM
arpeccuBHbIx afeHoM runodusa. Helipoxupyprus 2024;26(4):54—64.
DOI: https://doi.org/10.17650/1683-3295-2024-26-4-54-64

Experience using temozolomide in the treatment of aggressive pituitary adenomas

P.L. Kalinin, L.1I. Astafyeva, 1.V. Chernov, G. L. Kobyakov, D.V. Fomichev, Yu. Yu. Trunin

N.N. Burdenko National Medical Research Center of Neurosurgery, Ministry of Health of Russia; 16 4" Tverskaya-Yamskaya St.,
Moscow 125047, Russia

Contacts:

Ilya Valeryevich Chernov ichernov@nsi.ru

Background. The term “aggressive pituitary adenoma” arose as a result of transforming the term “atypical pituitary
adenoma”, which was used in WHO classification for pituitary adenomas with specifications of higher labeling index
Ki-67 (>3 %) and increased number of mitoses with expression of the p53 proteins. However, not all tumors with these
features were aggressive, and currently, according to the European Society of Endocrinology Clinical Practice Guideline
for the management of aggressive pituitary tumors and carcinomas (2018), aggressive pituitary tumors are labeled as
tumors that have invasive and unusually rapid or clinically significant growth which occurs despite the use of standard
treatment protocols (pharmacological, surgical and radiation).


https://creativecommons.org/licenses/by/4.0/
mailto:ichernov@nsi.ru
mailto:ichernov@nsi.ru

Russian Journal of Neurosurgery

HENPOXUPYPTUA
TOM 26 Volume 26

Till date, there are numerous papers in literature describing various schemes and indications for the use of temozolomide.
The efficiency of ongoing therapy, according to different authors, varies from 29 to 81 %, with an average effectiveness
ranging between 40-45 %.

Aim. To present our own experience of using temozolomide in the treatment of patients with aggressive pituitary tumors.
Materials and methods. Three patients were included in the study, one male (45 years old) and 2 females (61 and
29 years old). All three patients included in the study first underwent surgical resection followed by radiation therapy
if no response/hormonal activity didn’t resume. The decision to start temozolomide protocol was held by concerned
medical commission under supervision of local ethical committee.

Results. All patients responded well to temozolomide therapy with decrease in the size of tumor and decrease in levels
of prolactin in cases of prolactinoma.

Conclusion. The most important step in treating patients with aggressive pituitary adenomas is their early diagnosis,
which could be possible only if the specific identifying markers of aggressiveness were found, which unfortunately are

not found yet.

Keywords: aggressive pituitary adenoma, prolactinoma, temozolomide, early diagnosis

For citation: Kalinin P.L., Astafyeva L.I., Chernov I.V. et al. Experience using temozolomide in the treatment of aggressive
pituitary adenomas. Neyrokhirurgiya = Russian Journal of Neurosurgery 2024;26(4):54—64. (In Russ.).
DOI: https://doi.org/10.17650/1683-3295-2024-26-4-54-64

BBEJIEHUWE

TepMuH «arpeccuBHasl ajgeHOMa TUITOGHU3a» BO3HUK
B pe3ysbrare TpaHchOpMallMd TePMUHA «aTUITMIeCKasT
ajieHoMa rurodu3a», KOTOPbLi paHee MPUMEHSLICS B KJlac-
cudukany BeceMupHOIt opraH3aIiny 3IpaBOOXPaHEHUS
2004 . (Tumours of Endocrine Organs) u mogpazymeBai
afeHoMbl runodusa ¢ ungekcom meuenuss (MM) Ki-67
>3 %, NOBBILIEHHBIM KOJIMYECTBOM MUTO30B U 9KCIIPEC-
cueit 6enka p53 [1]. OmHako He BCe OITyXOJIM, 00iama-
foIre YKa3aHHBIMU MPU3HAKAMMU, TIPOSIBIISIA arpecCrB-
HBII XapaKTep pOCTa, M B HACTOSIIEE BpeMs COIJIACHO
PYKOBOACTBY EBpoIeiicKoro o6I1ecTBa SHIOKPHUHOJIOTOB
I10 JICYCHHIO aIrPeCCUBHBIX OIMyXO0Jei U KapIIMHOM THUIIO-
¢uza 2018 1. arpeccBHBIMM OITyX0JIsIMH TrTTOoDu3a (AOIN)
CUHTAIOT 00pa30BaHMSI, XapaKTePUIYIONINECS MHBA3UB-
HBIM POCTOM U HEOOBIYHO OBICTPBIM WMJIM KIMHUYECKU
3HAYMMBIM TEMIIOM POCTa, KOTOPHII IIPOMCXOIUT HECMOTPST
Ha MpUMEHEHNE CTAaHIAPTHBIX METOIOB JICUeHUS (XUPYP-
[MYECKOTO, JIy4eBOro ¥ MeauKameHTo3Horo). UM Ki-67 >3 %,
MMOBBIIIIEHHOE KOJIMYIECTBO MUTO30B (>2/10 B mose 3pe-
HUST) ¥ 3KCIIpeccys 0eka pS3 SIBISIOTCS He O0IMTaTHBIMU
MMpU3HAKaMH, a MPEIUKTOPaMU arpeCCUBHOIO XapaKTepa
pocTta, 1 BcTtpedaroTcst B 81, 63 1 73 % ciay4aeB cOOTBET-
CTBeHHO [2, 3]. B oTimmune ot aneHoM runodusa, pacripo-
CTPaHEHHOCTb KOTOPBIX, TT0 COBPEMEHHBIM €BPOITEHCKIM
TIaHHBIM, cocTaBisgeT mpuMepHo 1:1000 B ob1Ieit morTyis -
uuu [4—6], pacnpoctpaHeHHOCTh AOI” 10CTOBEPHO HEM3-
BecTHA. B cBsI3M ¢ Hea(PEKTUBHOCTHIO TPATUIIMOHHBIX
METOIIOB JICYCHHUSI TOTO 3a00JIeBaHMS TIOCTOSTHHO BEIETCST
ITOMCK HOBBIX METOIIOB, OMHNM M3 KOTOPBIX CTaIa XUMHO-
tepanus. [IpenapaToM 1-i1 TMHUKM XUMUOTEPAITUN TIPU
AOQT B HacTosiee Bpemst siBrsieTcst reMozonomu (TM3) —
ATKWJIAPYIOIINI TIpeIapaTt U3 TPYIIIbEl UMUAIA30TeTpas3 -
HOB, paHee IPUMEHSIBIIIUICS TOJIBKO IS TePaITuK TJINO-
b671acToM, MeJIaHOM M HEHPOIHIOKPUHHBIX OITyXOJICH
KEJTyIOYHO-KUIIIEYHOTO TpaKTa.

DTOT IperapaT HavaI UCIIOIb30BaTh B ieueHn AOT
¢ 2006 . [7, 8]. IIpeanochIIKO K €ro MpUMEHEHUIO CTAIN

JIaHHBIC O ero 3(P(HEKTUBHOCTU B JICYCHUN MPOJIAKTHH-
CEKPETUPYIOLINX KapLUMHOM, MPU KOTOPBLIX OH BbI3bIBAJ
3HAYMMOE YMEHBIIICHNE OITYXOJIM M CHIDKCHUE CeKpPEeIi
nponaktuHa (ITPJT) [9—11]. B ucciaemoBannu K. Kovac
1 COaBT. OBLIIO TOKa3aHo, YT0 TM 3 BEI3BIBaCT MUKPOKPO-
BOMBJIUSIHUSI, HEKPO3 C TOCIEAYIOMUM (HOPO30M OITy-
XOJIV, a TaKKe 3HAUMMOE CHIDKCHUE MPOJIrdepaTUBHOM
AKTUBHOCTH OITyXOJEBBIX KJIETOK M, KaK CIICICTBHE,
yMeHbiieHne pa3mepoB AOT [7]. Knunndecku 3To mpo-
SIBJIIETCS] YMEHBIIICHNEM CMITTOMOB Macc-3¢¢eKTa oITy-
XOJI, BKJIIOYAsI perpecc 3pUTebHBIX HApYIIeHU. YKa-
3aHHBIA 3¢ (GEeKT BO3HUKACT B TEUCHHE IEPBBIX 2 MeC
XUMHOTEPAIIN, ¥ TIOMUMO U3MEHEHUS pa3MEpPOB OITyXO-
JIN TI0 TaHHBIM MarHUTHO-PEe30HAHCHOW TOMOTpaduu
(MPT) cHmXaeTrcsa omyxojieBas CeKpelusi TOPMOHOB
(ITPJI, aneHOKOPTHUKOTPOITHOTO TOPMOHA TIPU MX TUIIEeP-
npoaykuuu) [9].

B Hacrostiee BpeMs B IuTepaType IMpeacTaBIeHO MHO-
JKECTBO PadOT, ONMCHIBAIOIINX PA3TMIHBIC CXEMBI JICUCHUST
TM3 u moka3aHus K ero IpuMeHeHnI0. YacToTa moroxXm-
TEJBLHOTO OTBETAa HA IIPOBOIMMYIO TePaNuIo, IO JaHHBIM
pa3HbIX aBTOPOB, BapbupyeT oT 29 10 81 %, cpentsist a¢h-
(eKTUBHOCTB TakoW Teparu coctasisier 40—45 % [2, 3,
12—15]. B oTeyecTBEHHOI TUTEPATYpE TMTOAOOHBIX HCCIe-
IIOBaHWI MBI HE OOHAPYKWJIM, YTO ITOOYIMJIO HAC Moje-
JINTBCST OIBITOM MpuMeHeHnsT TM 3 B Haleit mpakTHKe.

IHeap paGoTbl — MPEACTABUTH COOCTBEHHBIM OIBIT
npuMeHeHust TM3 B neuennu mauneHToB ¢ AOT.

MATEPHAJIBI 1 METO/IbI

B nccnemoBanue ObUTH BKITIOYEHBI 3 maneHTa (1 Mysk-
yuHa 45 net u 2 xeHuwmHbl 61 u 29 ner) ¢ AOI, nony-
YUBIINE JICICHUE W HaXONAIIUecs oA HabIoaeHUeM
B HMMII nHetipoxupypruu uM. akaa. H.H. bypaeHko (na-
nee — HMMUII weitpoxupyprun). B 2 ciaydasx ormyxoim
OBIIV TOPMOHAJIFHO AKTUBHBIMH (TIPOJIAKTUHOMEI), B 1 CJTy-
yae — TOPMOHAJIbHO HeaKTUBHOI. COTJIaCHO PYKOBOICT-
By EBpomeiickoro obmectBa sHIoKpuHOJoroB 2018 T.
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Puc. 1. Maenummno-pezonancroie momoepammel navuernma C. do 2-ii onepayuu. Buzyasusupyemcs adeHoma eunoguza KpynHwix pasmepos ¢ KUCMO3HbIM

KOMNOHEHmMOoM, 8bl3bleaoujdsi OKKAIO3UOHHYIO 2u0poueq§a/1uio

Fig. 1. Magnetic resonance images of male patient S. before the 2 surgery. Large pituitary adenoma with a cystic component causing obstructive hydrocephalus

is visualized

K arpeCCUBHBIM OTHOCST OITYXOJIM C OBICTPBIM arpecCuB-
HBIM POCTOM, KOTOPBIN ITPOUCXOIUT HECMOTPSI Ha TIpUMeE-
HEHME CTAaHIAPTHBIX METOMIOB JICUCHUS.

Bcem manmeHTaM, BKIIOYSHHBIM B HaIlle MCCIIEAOBA-
HHUe, paHee OBLIM MPOBEACHBI XMPYPIUIECKOE, JTyIeBOE
neyeHue u B ciaydyae I1PJI-cekpeTupyolnux onyxoneu —
Tepamnusi KabeproaIMHOM B MaKCHMAJIbHO ITOIYCTHMBIX
nmo3ax (mo 9 TabJeToK B Hemenio). Y BcexX IMallieHTOB IO
naHHeIM MPT oTmeueH mpomgoKeHHBIM POCT OITyXOJIH.
Hammame momumopdusMa siaep, MOBBIIIIEHHOTO KOJIMYe-
crBa MuTO30B U UM Ki-67 >3 % cyXujo JOTOJHUTETb-
HBIM TTOATBEPXKICHNEM arpeCCUBHOCTH OITYXOJIM, OTHAKO
He SBJISITIOCH e KpUTepreM. B KaxmoM cirydae pelreHue
0 HazHaueHnU TM3 1 TIPOTOKOJIEe eT0 IPUMEHEHMST TIPH-
HUMAaJIOCh TTOCJIe OOCYKIeHUS Ha BpauyeOHON KOMUCCUU
1 C COTJIacHs IOKAJIbHOTO 3TUIECKOTO KOMUTETA.

PE3VJIBTATDBI

Knunuyeckoe Ha0Omonenue 1

Ilayuenm C., 45 nem, nocmynua ¢ HMHII neiipoxu-
pypeuu. B Kaunuveckoi Kapmune Umeau Mecmo 3pumenshole
Hapyuienusl, OUNAORUS, HAPYUleHUe NAMAMU, KOPCAKOBCKULL
CUHOpoMm, conausocme. M3 anammnesa uzgecmmo, umo 3a 4 2o-
da 0o Hacmosaweil cocnumanu3ayuy 6vi10 8biINOAHEHO SHO0-
CKOnU4ecKoe mpaHcHazanbHoe yodieHue a0eHoMbl cunogusa
6 dpyeoii kaunuke. Ilocae onepayuu ommeuanrocs Kpamgo-
8peMeHHoe YayHierue 3pUmensHblX QYHKYULL ¢ nOCAeOYIOuUM
ux yxyowenuem. Co c106 poOcmeeHHUK08 U38eCIHO, MO Na-
yuenm pavee noayuan kabepeoaut, o0Hako yposens [1PJ]
0o onepauuu u 6 dunamuke Heusgecmen. Ilpu nocmynienuu
6 HMUII netipoxupypeuu no dannoim MPT-uccaedosanus
8bls161eHbl KPYNHAs dHOOCYynparamepo(S)pempoceitspHas
onyxonb (NPoO0ANCEHHDBLI pOCM), OKKAIO3UOHHASA 2udpoyeqha-
aus (puc. 1). Yposens [1PJI cocmasun 87946 mEd/a (nopma
45—375mE0/1). B céa3u c gpapmakopezucmenmubimM Xapak -
mepom onyxoau npogedeHo ee MpaHCHA3AAbHOe yoareHue.

1lo dannvim KomnblomepHOU momoepaghuu, 8bINOAHEHHOU
nocae onepayuu, yodareHa dHOOCYNPACEANAPHAS HACHb

7

Puc. 2. Komnviomepnoie momoepammor nayuenma C. na 1-e cymxu nocae
onepayuu. Onpedensiemcst 0CMAmMoK ONYX0AU 6 1e60M KABEPHOZHOM CUHYCe
(cmpenka), 3HdocynpacestsipHbili KOMROHEHM ONYX0AU YOaaeH

Fig. 2. Computed tomography images of male patient S. on day 1 after surgery.
Residual tumor in the left cavernous sinus is visible (red arrow),
endosupracellar component of the tumor was resected

ONYX0AU, ONOPOICHEHA CYNPACeANAPHAS KUCA ONYX0AU, OM-
MeueHbl yMeHbUeHUe pasmepos Hceay0oHKo80l cucmembl,
omcymcmeue okkao3uu Ha yposte 111 sceaydouka (puc. 2).
Ilpu eucmonoeuueckom uccaedoganuu visgaeHsl NOAUMOP-
@uzm s0ep, noaodCUMenbHas IKCAPeccUss CUHanMopU3UHa
u nosviwerue UM Ki-67 do 10—15 %. B nesposocuueckom
cmamyce nocie onepayuu Haba0alocs HeKOMopoe yayHuieHue
CcoCmosiHUsA 6 8ude ymenvulerus crabocmu. Ypoeenus IIPI nocae
onepayuu cocmagun 91531 mEd/n (nopma 70—414 mEd/n).
Yepes 2 mec nocne onepayuu 68udy N0BMOPHOO PA36U-
mus OKKAW3UOHHOU eudpoueharuu (maxice ommeueHo



nosvtuierue ypoeus TP/ do 123 564 mEd/n) nayuenmy 6bi-
NOAHEHO 6eHMPUKYA0NEPUMOHeANbHOe WYHMUPOBAHUe, a Ye-
pe3 6 mec npogedeHa cmepeomaxcu1eckas ay1eeas mepanus
(CJIT) c cymmapnoti ouaeosoii do3oit (COZ) obayuenus 56 Ip
(CHUMKU He COXPAHUAUCY).

Yepes 200 nocae CJIT obrapyicerbt npodondiceHHblil pocm
onyxoau, pacuiuperue xiceayoouxoeoi cucmemsl (puc. 3),
nogviuwenue ypoers [1PJI do 469000 mEd/n (na ¢hone nocmo-
SAHHO20 npuema KabepeoauHa 6 dose 3,5 me/Hed), 66udy uezo
KOHCMamuposan azpeccugublil xapakmep a0eHoMbl 2Unogu-
3a (cnycms 6 aem nocae 1-ii onepayuu) u nayuenmy Hauama
mepanus TM3 (cxema 5/23), na ghore komopoii uepes 1 mec
ypoeenv IIPJI cuusunca do 298272 mEd/a (cm. puc. 3).
Ilpu MPT uepe3s 3 mec nocae nauara mepanuu TM3 omme-
YeHbl YMeHblUeHUe Pa3Mepos onyxoau, peepecc eudpoyegha-
AUU, MPAHCHOPMAalUsi HEKOMOPbIX COAUOHBIX Y3108 ONYXO0AU
8 KUCmo3Hble.
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Ha ¢hone npodonxcenus xumuomepanuu uepes 1,5 cooa
Y nayueHma ommeyeHa ompuyamenvras OUHAMUKa 6 guoe
NPO00ANCEHHO20 POCIA ONYX0AU U nogbluierus yposHs I1P/T
do 3nauenuii >400 moic. mEJ/a (puc. 4, 5).

Ilayuenm npodoaxcun npuem TM3 u do Hacmosuweeo
8peMeHU 8 KAUHUKY 60abule He 00pauancs.

Knunuyeckoe HaOmoaenune 2

Hayuenmxka b., 61 2o0a, nocmynura ¢ HMHI netipoxu-
pypeuu ¢ scanrobamu Ha 0goeHue 8 21a3ax, caabocmy, YMOMAs-
emocmy. M3 anamuesa uzsecmuo, umo 6 gozpacme 48 nem nayu-
EeHMKa ONepUpo8ana MPAaHCcHA3AAbHO NO NOBOOY IHOOCEANAPHOL
npoaakmutnomst (nokazamenu I1PJI neuszsecmuvt). Yepes
11 nem nocne onepayuu noseUALUCs H#canobbl Ha 20108Hble 00U,
npu 0b6caedosarnuu 8vi61eHo nogoluierue yposrs IR (uugpot
Heu3gecmmbl), 8 C6:3U C HeM NAyUeHmKa CamocmosimenbHo
npunumana Kabepeoaur 6 0oze om 1 0o 2 me 6 Hedenro.

Puc. 3. Maenumno-pesonancrsie momoepammol nayuenma C.: a — 00 HA4ara mepanuu memo3on0muoom; 6 — uepes 3 mec nocie Ha4aia mepanuu memo-

3010MUOOM

Fig. 3. Magnetic resonance images of male patient S.: a — prior to temozolomide therapy; 6 — 3 months after the start of temozolomide therapy

Puc. 4. Maenumno-pezonanchusie momoepammol nayuenma C. uepes 1,5 eooa nocae Hauanra mepanuu memosonomudom. Ommeuaemes pocm onyxonu

Fig. 4. Magnetic resonance images of male patient S. 1.5 years after the start of temozolomide therapy. Tumor growth is observed
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Puc. 5. Jlunamuia yposus nposaxmuna y nayuenma C. Ha gpone npogodumoeo aevenusi. 3deco u na puc. 9: JIT — ayuesas mepanus; TM3 — mepanus me-

M03010MUOOM

Fig. 5. Prolactin level dynamics in patient S. during treatment. Here and on Fig. 9: RT — radiation therapy; TZM — temozolomide therapy

Puc. 6. Macnumno-pe3onancuovie momoepammol nayuenmgu b. 0o ayueeoii mepanuu. Onyxons 6 obaacmu 1€6020 KAGePHO3HO20 CUHYCA (CMpeaKu)

Fig. 6. Magnetic resonance images of female patient B. prior to radiation therapy. Tumor in the left cavernous sinus (arrows)

Ilpu nocmynaenuu no dannvim MPT evisénena 3100~
cynpanramepo(S)ceansipnas onyxons eunogusa. Yposeno I1TPJ1
cocmaeun 36 676 mEd/n (nopma 40—530 mEd/n). C yuemom
gapmakopeszucmeHmHo20 XapaKmepa onyxoau npogeoeHo ee
cybmomanvHoe mpancHazanvroe yoanrerue. Ilpu eucmonoeu-
YecKOM UCCAed08aHUU 0OHAPYICeHbl eOUHUYHbIE MUMO3bL,
HUM Ki-67— 12— 14 %. [locae onepayuu yposens T1PJI chu-
3uacsi do 1172 mEd/x.

JlaumenvHoe apems nayuenmka noay4ania Aeyerue Ka-
bepeorurom (4 me/ned) ¢ nocaedyrouieii camocmosmenbHol
OMMeHOl mepanuu 6 césa3u c omcymemauem sgpgpexkma. Yepes
4 eoda nocae 2-ii onepayuu y nayueHmMKYU 6H08b NOSAGUALUCH
boau 6 enazax u eonogHsle 6oau. Yposeuo IIP/I cocmasun
23863 mEd/a. [layuenmka 60300H08uUAG npuem Kabepeonu-
Ha 6 doze 4 me/Hed, 00HaKo Ha oue npuema npenapama
ypogens TP/l ne chuzuacs (29405 mEd/n). [Ipu MPT bisi6-
AeH NPOOOANCEHHDLI POCM ONYX0AU 8 N1e60M KABEPHO3HOM
cunyce (puc. 6). Yepes 5 nem nocae 2-ii onepayuu Ha AuHeli-
Hom yckopumene Cyberknife nposeden kypc CJT 6 pexucume
eunogpakyuonuposarus ¢ COH 30 Ip.

Yepes 2 eoda nocne ayuesoii mepanuu no oarnuoim MPT
pocma onyxoau He 00HapPYICEHO, NPU SMOM CIMPYKIYpPa ony-
xoau cmana kucmosHoil (puc. 7). Taxxce ommeueno cHuice-
nue yposus [IPJI do 2428 mEd/n (nopma 102—496 mEd/n)
Ha one npuema Kabepeoruna.

Puc. 7. Maenumno-pesonancnoie momoepammol nayuenmiu b. uepes 2 eoda
nocae ayuesoii mepanuu. Yacmuunas KUCmo3nas mpanc@opmayus onyxonu
(cmpenku)

Fig. 7. Magnetic resonance images of female patient B. 2 years after radiation
therapy. Partial cystic transformation of the tumor



Yepes 5 aem nocae CJIT y nauyuenmku 6H06b NOAGUAOCH
deoenue 6 enazax. Ilpu MPT evisieaen npodoaicenHblli pocm
onyxoau (puc. §), yposens ITPJI nogvicuacs do 50679 mEd/a.
Koncmamupoesan azpeccugnbiii xapakmep pocma onyxoau.

Hayama mepanus TM3 200 me/m*—390 me no cxeme
5/23, Ha gpone komopoii nocae 3 Kypcoe ypogenv IIPJI cuu-
3uncs 00 15044 mEd/a. Ilocae ommenvt TM3 uepe3 6 mec
ommeuersi yseauuenue yposus [I1PJI 0o 14970 mEd/a, yxyo-
weHue cOCMosAHUS 8 8Ude HapACMAHUsL 2AA3008U2AMENbHbIX
HapyuwieHuil, 8 cesa3u ¢ 4emM 8HO8b Hayama mepanus TMS3,
Ha gone Komopoii yposensv IIP/I nocmenenno chusuacs 0o
550 mED/n (puc. 9). Cmoum ommemumes, 4mo @ Ha4ane Kaic-
doeo kypca aevenus TM3 y nayuenmru Habaro0asuce evipa-
JICeHHble MOWHOMA U peoma.

IIpu MPT nocae 6 kypcoe TM3 ommeuero ymenvuieHue
pazmepos onyxoau (puc. 10). Inazodeueamenvuvie pyHKUuU
ocmasanucs cmabuAbHbIMU.

Russian Journal of Neurosurgery
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Knunuyeckoe Ha0moaenue 3

Iauuenm K., 29 nem, nocmynus ¢ HMHI] netipoxu-
pypeuu ¢ Jcarobamu Ha 20108Hble 004U, CHUMNCEHUe AUOUOO
u homeHyuu, cHuxcerue 3penus. Ipu obcredosanuu o6Hapy-
JCEHA 20PMOHANBHO HeAKMUBHASL IHOOCYNPACENNAPHASL ONY -
Xonb eunoghuza. Bvinoaneno mpancrasanvHoe yoanenue ony-
xoau. Ilpu eucmonocuueckom uccaedo8anuu @ulagaena
adeHoma 2unousa ¢ Mumosamu u nOAUMopuIMom so0ep,
HM Ki-67 — 5—6 %. Ilpu konmpoavroii MPT uepes 2 mec
nocae onepayuu 8 000UX KABEPHO3HBIX CUHYCAX ONpedensinace
0CMAMOYHAsI MKAHb ONYXO0AU, HAKANAUBAIOWAs KOHMPACH -
HOe gelecmeo, 6 cesa3u ¢ uem uepe3 5 mec nocie onepayuu
nposedena CJIT ¢ COH 54 Ip (puc. 11).

B meuenue neckonvkux nem nayuenm Huede He Hao0-
daacsa. Yepesz 6 nem npu nocmynaenuu 6 HMHUII neiipoxu-
PYypeul ommeyeHbl HapyuieHue namsamu, COHAUGOCMb, de-
meumot desopuenmavuu. Ipu MPT evisenrena eueanmcekas

Puc. 8. Maenumno-pesonancnvie momozpammu nayuenmxu b. uepes 5 anem nocae ayuegoii mepanuu. Busyaiusupyemcss npoooadcenHblii pocm onyxoau

(cmpenku)

Fig. 8. Magnetic resonance images of female patient B. 5 years after radiation therapy. Continued tumor growth (arrows) is visualized
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Puc. 9. Jlunamuka yposns nposakmuna y nayuenmxu b. na ghone nevenus

Fig. 9. Prolactin level dynamics in female patient B. during treatment
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Puc. 10. Maenummo-pesonancHole momoepammol nayuenmxu b. yepes 1,5 2oda nocae Hauanra xumuomepanuu. YmeHvuieHue pazmepos onyxoau (cmpexu)

Fig. 10. Magnetic resonance images of female patient B. 1.5 years after the start of chemotherapy. Decreased tumor size (arrows)
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Puc. 11. Maenumno-pesonanchvie momoepammor nayuenma K. uepes 5 mec nocae onepayuu, nepeo ayvegoi mepanueil. Cmpeakamu yKazanvl OCHamKu Onyxonu

Fig. 11. Magnetic resonance images of male patient K. 5 months after surgery, prior to radiation therapy. Residual tumor is indicated by arrows

Puc. 12. Maenumno-pesonancnvie momoepammor nauuenma K. uepes 1 mec nocae noesmopmoii onepayuu. 4acmuunoe yoasenue onyxoau, peepecc OKKA0-
3UoHHOU eudpoyegaruu. Cmpeakamu yYKa3anvl OCMAMKU ONYXonu

Fig. 12. Magnetic resonance images of male patient K. 1 month after repeat surgery. Partial resection of the tumor, regression of obstructive hydrocephalus.
Residual tumor is indicated by arrows

aHdocynpacensapHas onyxoab ¢ pazeumuem OKKA3UOHHOU — ocmamku onyxoau cynparamepo( D-S)cennsaproii nokanuzayuu,
eudpouyeganuu (cHumku HedocmynHst). Boinoaneno vacmuu-  eudpoueanus (puc. 12). Iposedena CJIT c COA 57 Ip.
Hoe ydaneHue onyxoau mpaHcKkpanuatsHolm docmynom. Ilo IIpu koumponvnoit MPT uepes 6 mec 3nauumoii dunamu-
danuvim MPT uepe3 1 mec nocae onepauuu obOHapydceHbl KU 8 pazmepax onyxoau He 3agurxcuposaro (puc. 13).
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Puc. 13. Maenumno-pe3zonancruvie momoepammor nauyuenma K. uepes 6 mec nocae 2-eo kypca ayueeoii. Cmpeaxamu yKa3anvl 0CMamiu Onyxoiu

Fig. 13. Magnetic resonance images of male patient K. 6 months after the 2 chemotherapy course. Residual tumor is indicated by arrows

Puc. 14. Maenummo-pesonancrole momoepammol nayuenma K. nocae 3 kypcoe mepanuu memosonomudom. Ommeuaemcs yMeHbuieHue onyxonu (cmpexu)

Fig. 14. Magnetic resonance images of male patient K. after 3 courses of temozolomide therapy. Tumor shrinkage (arrows) is observed

C yuemom anamuesa, gvicoKoeo nokasamens Ki-67, pe-
yudsupyrouieeo xapakmepa 3a001e6aHUs U OMCYMCMBUS
N0A0JNCUMENbHOU OUHAMUKU 8 PAZMEPAX ONYXOAU NOCAE AYHEe60-
20 AeUeHUsl KOHCIMAMUPOBAH A2PeCCUBHbIIL XAPAKMEDP ONYXOAU.
Hasnaven TM3 200 me/m?—360 me no cxeme 5/23, na ¢hone
Yyeeo nocae 3 Kypcos ommeueHo yMeHbUeHUe Pazmepos onyxoau
(puc. 14). Ilayuenm npodoaxcaem mepanuro TM3.

OBCYXIEHHUE

Temo3zom0oMuUn TIpeACTaBISIET COOON ATKUIUPYIOIICe
IIUTOCTATHYECKOE XMMHUOTEPAIIEBTUIECKOE CPEICTBO 2-TO
ITOKOJICHNS, OTHOCSIIIEECS K TPYIIIe UMUIa30TeTPa3HOB,
KOTOpBIE OBbIIA BIEPBble CUHTE3UPOBaHbI B 1987 1. [16].
TM3 wmetunupyer O°-mosunuio ryaHunHa B JHK,
4YTO B UTOTe MIPUBOAUT K anonTo3y KiaeTku [17]. K HacTo-
SIIeMy BpeMEeHHM B MHPOBOM JIMTepaType HAKOILICHO
HE TaK MHOTO padoT, MOCBAIICHHBIX JICYUCHUIO arpecCrB-
HBIX ageHoM Turnodusa TM3. HayuHoe coo0OI1ecTBO Ha-
XOIWTCS B HAYAJIbHOM cTaany N3ydeHUs 3 (HEeKTUBHOCTH
1 1IeJIECOO0PA3HOCTH 3TOH Teparuu, TOCKOJIBKY BO MHO-
rux cirydasgx apdekt TM3 HOCUT BpeMeHHBIN XapaKTep
IPY BBICOKOM YaCTOTE PELIUANBOB U MPOLOKEHHOTO PO-
crta omyxoneii [3, 15].

B nepBBIX OIMyOJIMKOBaHHBIX OTUeTaX 00 3 PEeKTUB-
HocT TM3 B JledeHNM arpecCUBHBIX aleHOM TUITO(hH3a
COOOIIAIOCh O TTOJIOXKHUTEIBHOM 3(pdexre y 75 % manmeH-
TOB, HO OoJjiee TTO3MHUI (3a mocienHue 14 jeT) aHanmm3
KaK OOJIBIINX, TaK U MaJIBIX CepUil HAOTIOACHMI TTOKa3all
cpenHow 3¢GdeKTUBHOCTD Tepanuu 45 %, 4To SIBIsSETCS
bosiee 0OBEKTUBHOM olleHKoM [12—14]. Camas Gobiast
cepys HaOIIOACHMI TTAIIMEHTOB C arPeCCUBHBIMM aleHO-
MaMmu Turiodusa BkimodaeT 125 gyenosek [3]. OqHO KITMHU-
YecKoe UCITbITaHre MOHOTepanuy TM 3 3aBepIlieHO B HIOJIe
2020 1., omHAKO pe3yJBTaTHI ellle He OB OITyOJIMKOBAaHBI
(https://clinicaltrials. gov/ct?/show/NCT00601289), tak-
K€ €CTh 2 KIMHUYECKNX MCITBITAHUS 110 OlleHKe 3 dheK-
TUBHOCTH JIy4eBOI TEPAM OTAETHLHO WIX B KOMOWHAIIUY
¢ TM3 (https://clinicaltrials. gov/ct?/show/NCT04244708)
1 3¢ GEeKTUBHOCTY KOMOMHAIIMY KanenutabuHa ¢ TM3
(https://clinicaltrials. gov/ct?/show/NCT03930771).

Xumuotepanuio TM3 nmaneHTam ¢ aieHOMaMU TUITO-
(bm3a Ha3HAYAIOT TOJIBKO IIOCJIE TOTO, KAaK OITyXOJb OymeT
TpU3HAHA arPECCUBHOM, YTO CTAJI0 BO3MOXKHBIM OJ1aromapsi
BBEICHUIO KPUTEPUEB arpeCCUBHOCTH B pyKoBomcTBe EBpo-
neiickoro obmiectsa sHIoKprHOomoros 2018 1. Tak, arpeccuB-
Hasl afeHoMa TUIIo(r3a He MOXeT ObITh TMarHOCTUPOBaHA
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HETIOCPENCTBEHHO Moce 1-if onepani B CUITy OTCYTCTBUST
crien(MIeCKNX TeHETUYECKIX MM IMMYHOTHCTOXUMM-
YeCKMX MapKepOB arpeCCUBHOCTH. JIarHo3 ycTaHaBIMBa-
0T TI0 CKOPOCTHU PEHUANBHPOBAHMS /TIPOIOIKEHHOTO
POCTa OIYXOJIM 1 XapaKTepy OTBeTa Ha CTAHIApTHBIC Me-
TOABI JIeueHUd [2], 9To oTHansgeT Ha3HayeHue TM3 1, Bo3-
MOKHO, CHIKAeT BEPOSITHOCTh OJIATOIIPUSITHOTO MCXOMa
3ab0ojyieBaHus. B Hameit cepun HaGIOOEHU ¢ MOMEHTA
HavaJyia 3a00JIeBaHUS 10 ITOATBEPXKICHUSI arpeCCUBHOTO
XapakKTepa pocTa OIyXOJIH (3TOT BPEMEHHOM TIEPHOJ COB-
MmagaeT ¢ Ha3zHaueHneM TM3) mpolnio B cpemHeM 8 JIeT.
[Ipu 5TOM OIIyXO0JIM CTaIM arpeCCUBHBIMI, HECMOTPS Ha U3-
HavyaJIbHO paanKajJbHOE YIAJIeHUE, 9YTO TaKKe OBLIO ITOKa-
3aHo G. Raverot 1 c0OaBT., KOTOpHIC OTMETIIIN HEe3aBHUCH-
MOCTb arpecCHMBHOCTH OT pe3yibTaTa 1-ii omepanuu
o ypajeHuto onyxonu [18]. Bo3pacT mamyeHToB, mpea-
CTaBJIEHHBIX B Halleil pabdore, coctasuia 29, 45 n 61 rox,
YTO HECKOJIBKO HE COOTBETCTBYET HJaHHBIM JIMTEPATYPHI,
COIVIACHO KOTOPBIM arpeCCUBHBIC acHOMBI THTIO(13a Jarie
BCTpEYaIOTCd Y MOJIOIBIX ITalmeHToB [19, 20].

ITo mannbeM J.S. Kim u coaBT., 4alie peuuInBUPYIOT
M, COOTBETCTBEHHO, IIPHOOPETAIOT CTATYC arpeCCUBHBIX
afmeHOMBI TUIIO(MM3a KPYITHBIX pa3MepoB [20], 9To oT™e-
YeHO U B Halllel cepuy HaOmoneHUi (y 2 13 3 allMeHTOB
IMepBOHAYAIIBLHO OITYXOJM OBUIM KPYITHBIX pa3MepoB).
B nameii cepun y 2 3 3 nmaumeHToB orryxoub obia [TPJI-
CEKPETUPYIOIIEH, YTO COOTBETCTBYET JaHHBIM JIUTEPATY-
PBI, COTJIACHO KOTOPBIM arpeCcCUBHBIMU YaIlle CTAHOBSITCS
TOPMOHAJILHO aKTUBHEIE omyxoJ [3, 21].

BesycioBubiMM penMmyiecTBaMu TM3 niepen npyru-
MU XMMHOTEPAIeBTUISCKUMHU TIpeIrapaTaMy SIBIISIIOTCS
BO3MOKHOCTb OPaJIbHOTO TIPHEMA B €T0 CITOCOOHOCTB ITPO-
HUKaTh Yepe3 remMarosHuedanndeckuii 6apwep [13], mpu
5TOM abcopOILMs Mmperapara U3 XeJIyIoIHO-KUIIIETHOTO
TpaKTa MPaKTUIEeCKHN HEe 3aBUCUT OT IIpreMa IUIIn [9].

CxeMmpl ipuMeHeHuss TM3, mpencraBieHHBIE B pa3-
HBIX NMyOJMKanusx, oTirMuaroTcsi. B Hameit pabote Mbl
HCIIOIH30BAJIA OOIIETIPUHATYIO TEPANleBTUUECKYIO JO3H-
poBKy: 150—200 mr/m? B cyTku 1o cxeme 5/28 [9]. Cyiue-
CTBYIOT Takxke cxeMbl 7/14 (150 mr/m?), 21/28 (85—
100 mr/m?) [22] u 28/28 (50 mr/m?) [23]. Cxembl 7/14
u 21/28 ocHOBaHBI Ha MOEIN KJICTOYHOM Ipordepann
Hoprona—CaiiMoHa, corjIacHO KOTOPOI 1032 XUMHUOTEpa-
Y OyIeT UMeTh (PUKCUPOBAHHYIO CKOPOCTh YHUUTOXKE-
HUS KJIETOK, HE3aBHCHMO OT pa3Mmepa omyxonu [24].
VYMeHbIIIeHe BPeMEHHOTO MHTepBaIa MEXIIY IpreMaMu
Ipernapara MmoBbIIaeT 3 GEeKTUBHOCTb Tepalliy 3a CUET
CHIDKEHUS BO3MOKHOCTH KJIIETOYHOM pereHepaIiii MEXITY
mukimamu [25]. Takke npuMensiercss Stupp model (TM3
75 Mr/m? B IeHb B TeU€HME MeCSLIa MapajlieIbHO C JIyde-
BOIl Tepamueil C MOCHCOYIOIIMM IIEPEXOIOM Ha Kypce
5/28 — cymmapHo g0 6 mec), 3(h(eKTUBHOCTh KOTOPOM
cocTaBisieT 0KoJ10 76 % [14, 26, 27], 4TO HOATBEPXKIAETCS
JMAHHBIMU U JPYTUX aBTOPOB, OTMEUATIOIINX OTarONPUSTHBIN
s¢pdext komOouHaumu TM3 u nydeBoit Tepanuu [3, 13].
OmHaKO ¢ Yy9eTOM B II€JIOM HEOOJBIIOTO KOJMYECTBA

HaOJIIOIEHUI TOBOPUTH O IIPENMYIIECTBAaX TOM WJIM MHOU
CXEMBI IIPEKACBPEMEHHO.

Jl71s TIpOrHO3UPOBAHMST OTBETA OITYXOJIM Ha JICUCHUE
TM3 BemeTcsa MOMCK TeHETUYECKUX MapKepoB. OmHUM
3 (haKTOPOB, OIPEACIISIONINX ITOJIOXUTEIBHBIN 3DdeKT
teparmmu TM3, sBisgeTcsT HU3Kask SKCIIPECCUsI B OITyXOJIH
metmiryannH-JIHK-metunrpanacdepassr (MGMT). Tak,
TIOJTHBIN OTBET MOXKHO OXHMIATh TOJIBKO B CIyJae CIadoi
akcrpeccun MGMT, B To BpeMsI KakK NP BBIpakeHHOM
akcnpeccnt MGMT maxe 4acTUYHBIN OTBET BCTPEUASTCS
JINIIb B YeTBepTHU ciaydaes [3, 12, 28], 9yTo cxoxke ¢ pe3yib-
TaTaMM IIpU JICICHNUM 3]I0Ka4eCTBEHHBIX IJIHOM [29]. DTO
CBSI3aHO ¢ TeM, 4yTo 6e1oKk MGMT ynanseT aTKMJIMpoBaH-
aeie yaactku JIHK 1 mpotruBoneiicTByeT mpoanonToTuye-
ckomy adpdexry TM3 [30].

B HekoTOpBIX paboTax MOKa3aHO, YTO MIPEANKTOPOM
OTBETa OIYXOJI1 Ha Teparmio TM3 SBIsIeTCsI UMMYHOIIO-
3UTUBHOCTH K O€JIKY, perapupyoIieMy OIIMO0IHO CIia-
pernsle HykIeotuasl (DNA mismatch repair protein,
MSH6) [15, 31], ogHako B apyrux paboTax 3TU JaHHbIE
onposepratorcsa [12, 28]. B nameit pabore UM Ki-67
>3 % ¥ NOBBILIEHHOE KOJUYECTBO MUTO30B BbISIBJICHBI
y Bcex mauueHToB. TM3 okasaincd a3p@eKTUBeH BO BCex
3 HAOMIOACHNSIX, TOTIA KaK B JIUTEPaType OTMEUCHO OTCYT-
CTBHE KOPPEISIIINYA MEXIY HATMINEM 3TUX (DaKTOPOB 1 OT-
BeTOM Ha JjedeHue [2, 12, 13, 15]. UHTEpEecHO, UTO, TTO
MAHHBIM psia aBTOPOB, TOPMOHAIBPHO aKTUBHEIC aJICHOMBI
runodusa Jydile oTBevyaloT Ha Tepanuio TM3 [3, 32],
B Halllel cepny HAOIIOACHNWI Y 000UX MAIlEHTOB C TIPO-
JIAKTHHOMAaMU JOCTUTHYT OTBET Ha Tepanuio TM3 (kKak
YMEHBILIEHWE OMYXOJIU, TaK U CHIKeHue ypoBHs [TPJT) yxxe
nocire 1 Kypca XMMHOTEpaIIiu.

Teparnmuss TM3 TpeOyeT TIIATEIBHOTO HAOIIONECHUS
3a COCTOSTHMEM ITallieHTa ¢ aKIIEHTOM Ha TeMaTOJIOTHIE-
cKMe TmapaMeTpsl 1 pyHKumio neyeHu [2]. Hanbomee ya-
CTBIMH OCJIOXXHEHUSIMU XUMHUoTepanuu TM3 sBistorcs
LIUTOTIEHUS, CJ1a00CTh, TOITHOTA U pBOTAa [3]. B HeKOTOpHIX
CITydasix IIMTOTICHUS TTpoOpeTaeT BEIPasKeHHBIN XapaKTep,
BBHUOY Yero IPUXOMUTCS MpeKpamiate Tepanuio TM3
[13, 14, 33]. B namreit cepum HaOIIOOEHUI HU Y OJHOTO
W3 MAllMEHTOB HE Pa3BWIMCh OCIIOXKHEHMSI CO CTOPOHBI
KPOBETBOPHOM CHCTEMBI, paBHO KaK HM Y OMHOTO M3 Ta-
OMEHTOB Ha (poHe xuMuoTepanuu TM3 He BO3HHMKIIO TOpP-
MOHAJIPHOM HEIOCTATOYHOCTH, YTO TaKxKe OBLIIO TTOKa3aHO
B pabote M. Sherlock 1 coaBT., KOTOpEIE OTMETUJIH, UTO
MPUINHOM ITOCIIEAHEH, BEPOSITHO, SIBJISIETCS, JTydeBast Te-
panus WJIn XUpyprudeckoe BMemaTeabeTBo [34]. V 1 ma-
nreHTa (KIMHUIeCKOoe HabmoaeHne 2) OTMEYINCh TOIII -
HOTa W pPBOTa Ha (hoHE MpHeMa IipelapaTa B Hayale
KaXXJIoro Kypca.

CBeneHMIT 0 TPOIOJDKATETBHOCTH XKMU3HU TTAIIUEHTOB
C arpecCUBHBIMM afcHOMaMM TUnodus3a HeMHOro. Taxk,
no maHHbIM D. Bengtsson u coaBT., 6e3peuuauBHasT BbI-
KMBAEMOCTb BBIIIIC Y TAIIMEHTOB, Y KOTOPHIX HAOIIOMAJICS
oTBeT Ha JiedeHne TM 3, — 44 mec 110 cpaBHeHMIO ¢ 16 Mec
y MallMeHTOB ¢ OTCYTCTBHEM OTBeTa Ha JiedeHme [12].


https://pubmed.ncbi.nlm.nih.gov/?term=Raverot+G&cauthor_id=28651368
https://pubmed.ncbi.nlm.nih.gov/?term=Kim+JS&cauthor_id=27713217
https://erc.bioscientifica.com/view/journals/erc/26/9/ERC-19-0083.xml#bib3

CpemHsisa IpOIOJDKUTEIbHAS XKU3HA NanueHToB ¢ AOT
C MOMEHTa ITOCTAHOBKM IHAarHo3a ageHOMBI rumodusa
cocTaBJisieT 0KoJio 11 et — ¢ Hanbosiee BEICOKUMU TTOKa-
3aTeJISIMHA CPEIU TeX, Y KOTO OTMEJaJICS MPOIOJIKEHHBIN
poct Ha (poHe Tepanun TM3 [3]. [TaTuneTHsIS BEIKUBA-
emocTth mauneHToB ¢ AOI' Ha pone nmpumeHenuss TM3,
10 TaHHBIM JIUTEPATYPHI, cocTasiseT 57,4 % [35].
Jleuenne mauneHToB ¢ AOI' — KpaiiHe cIoXKHas 3a1a-
ya, TpeOyIolas MyJIbTUANCHUITTIMHAPHOTO Moaxona. TM3
BCEJIWJI OMPEAECTICHHYI0 HaleXOy Ha OJaronpusTHBIN

HENPOXUPYPTUA
TOM 26 Volume 26

Russian Journal of Neurosurgery

nexon 'y 3TOU KaTeropmm mnmaiueHTOB, OAHAKO ITPOTOKOJI
JICUECHMA, CPOKM Havdajia TCpalnm 1 €€ IJIMTCJIbHOCTD OCTa-
IOTCA HEM3YUYCHHBIMU.

3AKJIFOYEHUE

Haunbonee BaxXHBIM 3TanoM pelieHus ITpo0JIeMEbl Jeue-
HUSI arpeCCUBHBIX alcHOM TUITodu3a SIBISeTCd MX paHHee
pacrio3HaBaHKe, YTO CTAHET BO3MOXKHBIM JIMIITh B CTy4ae BbI-
SIBJIEHUS CIIe(pUIECKX MapKepOB arpeCCMBHOCTU, KOTO-
pbIe, K COXKaJICHUIO, B HACTOSIIIEE BpeMs ellle He OOHAPY:KEHBDI.
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0[HO 13 OCNOKHEHNIT CKPBITOW BHYTPUYEPENHOW TMNOTEH3UN — AUCTONUA MUHAANMH MO3XEUKA, KOTOPas MOXET NpPUBECTH
K NOCTaHOBKe OWKOOYHOro auarHosa «Manbdopmauus Knapu 1-ro tunax.

Llenb paboTbl — 06paTUTb BHUMaHWe Bpayell Ha CUMNTOMBI, TEYEHUE WU AUATHOCTUKY NPUOGPETEHHON ManbdhopmaLum
(ncespomanbtopmauuun) Knapu npu cuHipome BHYTPUYEPENHO rUNOTEH3MUN.

Pa6oTa ocHOBaHa Ha aHanu3e KNMHUKO-HEBPOJIOTUYECKUX AAHHBIX U JAHHbIX MAarHUTHO-pe30HAHCHOW ToMorpadum ro-
JIOBHOTO U CMIMHHOTO MO3ra XeHIUHbI 28 NET, NONYYEHHbIX NPU AUHAMUYECKOM HabNOAEHUN Ha NPOTAKEHUN psAfa NeT.
Mpu ocTpom Hauyane 3aboneBaHUs C CUNbHOM NOCTYpPanbHO roNOBHON 60AW, MUHUMANbHBIX HEBPOJIOrMYECKUX CUMNTOMAX
Mo AaHHLIM MarHUTHO-PE30HAHCHOW TOMOrpathum BbiABNEHbI HAPACTAKOWAs B fJUHAMUKE AUCTONUA MUHAANMH MO3XEUKa
C YPOBHSA NNOCKOCTY GONBLIOTO 3aTbIIOYHOTO OTBEPCTUS L0 YPOBHSA Ha 15 MM HIKe ee U CTabubHas TMAPOMUENus B rpya-
HOM OTfeNe, YTO CKNOHANO K MOCTaHOBKe fuarHo3a manbdopmauun Knapu 1-ro tuna. OgHako ynnouieHue mocTa, yton-
LieHWe TBEPAON MO3TOBOK 060N0YKM, TEHAEHLMUA K OKPYIIEHUIO CaruTTaNbHOTO CUHYCA, CyKeHUe cybapaxHOUAabHbIX
NpPOCTPaHCTB, 6a3anbHbX LUCTEPH, NponabuposaHue aHa III xenynouka B NpefMOCTOBYIO LLUCTEPHY CBUAETENbCTBOBAM
0 BO3MOXXHOCTM BHYTPUYEPENHOMN rMNOTEH3UU, 0OYCNOBNEHHOM CKPBITOI NIMKBOPEEA, YTO HALWIO NOATBEPKAEHWE NPY Mar-
HUTHO-Pe30HaHCHOW ToMOrpatum ¢ BHYTPUBEHHbLIM BBEAEHUEM Fafl0NIMHNIACOAEPIKALLErO KOHTPACTHOIO BELECTBA B pe-
XXMMe CUNIbHO B3BeLWeHHOro T2-TpexMepHOro n306paxeHus ¢ UHBEPCUEN U 0CNaBNEHUEM KULKOCTU — BbISBJIEHA CKPbITAs
JIMKBOPEs Ha WeiHOM YpoBHe. YCTaHOB/IEH AnarHo3 ncesgomansdopmauum Kuapu, KOTopblit UCKNIOYAET XMPYypruyeckoe
BMeLaTeNbCTBO — LEKOMNPECCUIO 3aHEN YepenHOi AMKMU.

Mpu gnarHoctuke mansopmauuun Knapu 1-ro Tuna v BbISBAEHUM AUCTONUN MUHAANMH MO3XKEYKa BCErAa CNeAyeT UCKII0-
yatb ncesgomanbdopmanuio Kuapm, cBA3aHHYIO C MHOI NePBUYHOI NATONOrMeN, B YaCTHOCTM CO CKPLITOI Liepebpocnu-
HanbHOW NUKBOpeel, CNeACcTBUEM KOTOPOW ABNAETCA BHyTpUYepenHas rMnoTeH3us, KoTopasa uMeeT cneunduyeckue
MarHUTHO-pe30HaHCHbIE MPU3HAKU U TPEOYET MHOM NevebHO TaKTUKU.

KnioueBble cnoBa: manbdhopmauus Kuapu 1-ro tuna, ncespomanshopmauuns Kuapu, BHyTpudepenHas runoTeH3uns, juc-
TONWA MUHAANMH, CKPbITas CMOHTaHHAA IMKBOPES, MarHUTHO-Pe30HaHCHas ToMorpacus

Ansa uutupoBaHusa: foseHsko ®.C., MapTeiHoB b.B., lpuwerkos A.C. MpuobpeteHHas manbdopmauus Kuapu 1-ro Tuna
(nceBpomanbopmauus Knapu) u CMHAPOM BHYTPUYEPENHOI TUNOTEH3UU: KNMHUYECKOe HablofeHne 1 0630p nuTepa-
Typbl. Helipoxupyprus 2024;26(4):65-74.
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One of the complications of latent intracranial hypotension is a dystopia of the tonsils of the cerebellum, which can
lead to an erroneous diagnosis of “Chiari malformation type 1”.

The aim of the work is to pay attention to the symptoms, course and diagnosis of acquired (pseudomalformation) Chiari
in intracranial hypotension syndrome.

The work is based on clinical and neurological data and magnetic resonance imaging of the brain and spinal cord
of a woman aged 28 years, obtained during dynamic observation over a number of years. At the acute onset of the disease
with severe postural headache, minimal neurological symptoms, magnetic resonance imaging revealed a dynamic dystopia
of the cerebellar tonsils from the plane of the large occipital foramen 15 mm below it and stable hydromyelia in the
thoracic region, which inclined to the diagnosis of Chiari malformation type 1. However, flattening of the bridge,
thickening of the dura mater, the tendency to rounding of the sagittal sinus, narrowing of subarachnoid spaces, basal
cisterns, prolapse of the bottom of the 3"ventricle into the prebridge cistern indicated the possibility of intracranial
hypotension caused by latent liquorrhea, which was confirmed by magnetic resonance imaging with intravenous administration
of gadolinium containing contrast agent in the mode of a strongly weighted T2-three-dimensional image with inversion and
weakening of fluid — revealed hidden liquorrhea at the cervical level. A diagnosis of Chiari pseudomalformation has been
established, which excludes surgical intervention — decompression of the posterior cranial pit.

When diagnosing Chiari malformation type 1 and detecting cerebellar tonsillar dystopia, it is always necessary to exclude
Chiari pseudomalformation associated with other primary pathology, in particular, with latent cerebrospinal liquor, the
consequence of which is intracranial hypotension, which has specific signs in magnetic resonance imaging, and requires
a different therapeutic tactic.

Keywords: Chiari malformation type 1, pseudo-Chiari, intracranial hypotension, tonsillar dystopia, latent spontaneous
cerebrospinal fluid, magnetic resonance tomography
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BBEJIEHUWE

C BHeIpeHNEM B KITMHUYECKYIO IMTPAKTUKY MaTrHUTHO-
pe3oHaHcHo#t Tomorpadpum (MPT) xommuectBo pador
o manbpopmanu Kuapu 1-ro Tumna pe3ko BO3pocyio 1 Ha-
CUMTHIBAeT OoJiee ThICSYM myoamnKanuii. Cpenn HUX eCTh
M COOOIIMEHUS O CIIydasiX, KOTOPBIE OTHOCST K IIpHIoope-
TeHHOU Majb(opMaini, 0003HaYaeMOM PSIOM aBTOPOB
Kak TiceBnoManbhopMans Kuapu, nwim ncesno-Kuapu
[1-5]. TocnegHss He gBIsIeTCS UCTUHHONW ManbdopMa-
uueit Kuapu 1-ro tumna, Tak Kak oOyc/JIOBJIeHA MPUXKU3-
HEHHO TIPUOOPETeHHBIMU (paKTOpaMM, TAKMMHU KaK BEHT-
PUKYJIO- [6] 1 TIOMOOIIEpUTOHEATBHOE IITYHTHpOBaHue [7],
snunypanbHbIe |8, 9] u moMbaasHbIe TyHKINM [10], cyo-
IypaibHbIe TeMaToMBI [11], apTeproBeHO3HBIE MaTbdop-
Maumu [12], omyxomnu rojioBHoro mo3ra [13, 14], aneHoma
runodwu3za [15].

B 3apybexxHOi1 TMTepartype MpeacTaBiIeHBl HaOoIe -
Hus TiceBaoManbgopmariiy Kuapu 1-ro Tuira, cBsi3aHHOM
CO CIIOHTAaHHOM (HeTpaBMaTHUIECKOI) CKPHITOM 1epedpo-
CIIMHAJILHOW JINKBOPEEW — CUHIPOMOM BHYTPHAYEPEIMTHON
rurtoreH3nu [16—20], a B oTeyecTBEHHON JUTEPATypeE —
JIMIIb €AMHUYHbIE HAOIIOAEHUS C ONTMCAHUEM MarHUTHO-
pe3oHaHCHBIX (MP) mpu3HakoB 1mceBIoManrb@opMalu
Kunapu mpm cuHIOpoMe BHYTpUYEPEITHON TUIIOTCH3UH
SITPOTEHHOTO XapakTepa [8, 9], clToHTaHHO# TUKBOPHOI
TUTIOTEeH3UU [21] ¥ CIMHAIBHOM JIMKBOPO-BEHO3HOM (pric-
Tyie [22]. PeakocTh onyOJIMKOBAHHBIX B OT€YECTBEHHOM
JIMTepaType HAOMIOACHUI 1 BBICTYIIAIOIINE Ha TIePeTHUIA
IJIaH oT9eT/IMBEIe M P-TIpr3Haky, xapakTepHbIe 1T MaJIb-
¢dopmauuu Kuapu 1-ro Tmma, MoryT 3aTpyaAHUTb IMAarHOC-
TUKY U JiedeHue Tpu 3Toi matonornu [21, 23, 24]. Tak,

B psilie cilydyaeB Mpu cUHApoMe nceno-Kuapu 6buta omm-
004YHO auarHoctupoBaHa ManbdopMmauusg Kuapu 1-ro
THTIA U, COOTBETCTBEHHO, OITMOOYHO U OE3YCITCITHO BhI-
TOJTHeHA AEKOMITPECCHS 3aIHE YeperTHO IMKH, YTO T10-
TpeOOBaAJIO YTOUYHEHUS TMArHO3a W KOPPEKIINH JICUCHUS
[4, 24].

Llenp Haiei paboThl — 0OpaTUTh BHUMAaHUE criela-
JINCTOB HAa CUMIITOMBI, TeUCHNE M TUATHOCTUKY IIpHoOpe-
TeHHOI MabdopMarnu (TiceBnoMaibpopmalni) Kuapu
MIpY CUHIPOME BHYTPUUYEPEITHON TUIIOTCH3UH, TIpeacTa-
BUTb COOCTBEHHOE KIIMHUYECKOE HAOIMIONEHUE C OIHCa-
HUEM eT0 0COOCHHOCTEH [UIST IPEaYIIPEKICHUST BO3MOXK-
HbIX OLIMOOK MpU AUArHOCTUKe Majbdopmauuu Kuapu
1-ro tumna.

KIMHUYECKOE HABJIFO/IEHWE

Hayuenmka K., 30 1em, obpamunace K Heiipoxupypey
aemom 2022 e. ¢ acarobamu Ha 604U 8 1€80l 3aMblLAOYHOLL
obaacmu, komopule becnokounu ee ¢ urons 2020 e.

H3 anamuesa: 6 ceszu ¢ obueii crabocmuio u 201080Kpy-
JceHuem no pekomenoauuu mepaneema 6 urone 2020 2. KoH-
cyavmupogana Heeposozom. Ilocae nposedenus npoowr Aux-
ca—Xoaanaiika y nayuenmxu 6He3anHo0 603HUKAU CUNbHAS
20108Has 6016 U MOWHOMA, OHA He MO2Ad X00UMb, MAK KaK
npu 6CMABAHUU 20106HAS O0Ab Pe3K0 HaApacmana, pa3eusa-
A0Cb «<OOMOPOUHOE COCMOAHUEY, 8 NONOICEHUU NeHCA UYEC -
sosana cebs ayuue, 20408Has 6046 ymenvuanracs. Ilayu-
EeHmMKa makjice OMMemuid, 4mo noA6UAUCH 3aMPYOHEHUS]
08UNCEHUTI — OUYUIEHUE <HANPSANCEHHOCIU, HANPYHCUHEHHO-
cmu» 6 wleliHo-epyoHom omaene NO36OHOUHUKA, 601b 8 Medic-
aonamouroii ooaacmu. Tlocmenenno, no npoutecmeuu MHoOUX



Mecsyes COCMOsIHUe YAYHUUAOCD, 20108HAS O0Nb COXPAHANACDH
MOABKO 8 3aMbLAIOHHOLU 004ACMU CAe8a U NPEKPamuUach cny-
cms 2 eooa.

U3 dpyeux ncanob nayuenmra cooouguna 06 umesuiuxcs
6 2011 2. u peepeccuposasuiux becnpuyuHHbIX 6049X 8 1€60M
nodpebepve, no noody Komopwvlx HeoOHoKpamHo (5 pas)
8 pasHble NPOMeNCymKU epemeru Ha npomscenuu 10 nem
oviau svinonnenvt MPT epyonoeo omdena no3eoHoHHUKA
U CHUHHO20 M032a, N0 OAHHBIM KOMOPbIX BbIS6AEHO YMEPEHHOe
paciuupenue YeHmpaibHo20 KaHaAa CRUHHO20 Mo3ed. Pe3ynb-
mam nepeoiit MPT (annapam c undyKuyueii MaeHUMHO20 NOAs
0,2 Ta) om 01.11.2012: unmpamedyanapras Kucma om Kpa-
Huanvroll naacmunku meaa Th 00 kpanuanvHoll naacmunku
Th,, pasmepamu 88,5 % 3,5 x 2,5 mm, 6nympennue cmenxu
ee Ha 6ceM NPOMANCEHUU POGHble, Oe3 NPUHAKOB NOBbIULEHUS
Oaenenus (kpas Kucmol 3aocmpenvt); 6 meaeTh, — eemanau-
oma pazmepamu 14 x 12 x 8,3 mm. Pezyasmam nocaedueii
MPT (annapam c unoykyueii maeHumrnoeo moas 3 Th) om
11.11.2022: svis61eH0 pacuiuperue yeHmpaibHo2o KaHaia
cnunHo20 mosea Ha ypoere ceemenmaTh —~Th, — do 3 mm
8 aKCUanbHoll naockocmu U Ha npomsidycenuu ~92 um 6 ca-
eummanvrol naockocmu, eemareuoma ¢ meae Th, pasmepa-
mul§ x 19 mm (puc. 1).

[Ipu kaunuko-Hesposoeuueckom 06caedo8anuU cyuecm-
BEHHbIX OMKAOHEHUI 8 COMAMUYECKOM U HeBpON02UHeCKOM
cmamyce He ommeveHo, 00pamuay Ha cebsi BHUMAHUe AUULb
Mmacca mena nayuenmku — 47 ke npu pocme 170 cm, a 6 nes-
POA0UHECKOM CIamyce — e2koe HapyueHue NaabyeHoCco8ol
U KOAeHONAMO4HOU npob creea, HeycmouvueoCcmy Npu cmo-
SHUU HA Ae60ll Hoze.

Maenumno-pe3onancHas momoepagus 201061020 M032a
om 04.08.2020 (annapam c unOyKuyuei MaeHUMHO20 NOAS
1,5 Ta) nokazana pacnonodicerue MUHOAAUH MO3MHCEUKA
Ha ypogHe NAOCKOCMU 00AbULO20 3aMbLAOYHO20 OMEepCMus
(puc. 2, a), umo HeKomopbie A8MOPbL PACUEHUBAIOM KAK
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manvpopmayuro Kuapu 0, ocobenro ecau npu smom obnapy-
Jcusarom opyaue KOCGeHHble NPUHAKU: Maable pazmepbl 3a0-
Hell yepenHou AMKU U O0AbUOL 3aMbLAOMHOU YUCMEPHDbL, 2U-
dpo-, cupuneomuenuro [25]. Takoe sce noroxcenue MuHOANUH
MO3%ceuKa U eudpomuenus Obiau ommeueHsvl U panee —
npu MPT om 30.09.2019 (puc. 2, 6).

IIpu ouepednom MPT-uccaedosanuu 31.10.2020, cnycms
4 mec nocae Hauana 3nuU300a 20108HOU 004U, OOHAPYIHCEHO
KaydanbHoe cMmeujeHue MUHOAAUH MO3XCeUKa HUdICe NAOCKO-
cmu 601bUL020 3AMbLIOYHO20 OMEEPCMUsL HA 4 MM U ynaoue-
Hue mocma, 6e3 KomMupeccuu AUKBOPHbIX NPOCMPAHCME
Ha ypoeHe KparuosepmedpaibHoeo nepexooa (puc. 3).

Puc. 1. Macnumno-pe3onanchvie momoepammot 2pyoHo20 0maoena n0360HOH~
Huka om 11.11.2022: T2-636euiennbie u300pasxcenus 6 cazummanbHoli (a)
u axkcuanwvhol (6) naockocmsx. Cm. NOACHeHUs 6 meKcme

Fig. 1. Magnetic resonance images of the thoracic spine from 11.11.2022:
T2-weighted images in the sagittal (a) and axial (6) planes. See explanation
in the text

Puc. 2. Maenumno-pe3onancHvie momoepammyl 204061020 mo3sea (T2-836euenHble u300paicenus 6 cacummansHoll naockocmu): a — om 04.08.2020 (npu-
cymemeyrom apmeghakmut om 6pekem-cucmemot); 6 — om 30.09.2019. Cm. noscHenus 6 mexcme

Fig. 2. Magnetic resonance images of the brain (T2-weighted images in the sagittal plane): a — from 04.08.2020 (artefacts of from the braces are present);

0 — from 30.09.2019. See explanation in the text
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IIpu caedyrowem MPT-uccaedosanuu, 26.03.2021, 6vi-
ABACHO, UMO MUHOAAUHBL MO3ICEUKA PACNOAAAIOMCS eUle Hil-
Jce — eeautuHa ux npoaaduposanus cocmasnsem yice 10 mm,
noatoc (Kak u pauee) 3aKpyener, nossuaacs degopmauyus
AUKBOPHBIX NPOCMPAHCIME HA YPOBHE KPAHUOBEPMEOPANbHO-
20 nepexooa (puc. 4, a). Kpome moeo, obHapys’ceHbl KOCEEH-
Hole M P-npusnaku eénympuuepentoi cunomeH3ul: CyjceHue
cy0apaxHoudaIbHbiX AUKBOPHBIX NPOCMPAHCING, OA3AAbHBIX
YucmepH, YnaoujeHue Mocma, HegvipadceHHoe dugghystoe
ymoaueHue meepooil Mo32060t 06os0uku (TMO) do 1,5 mm,
npoaabuposanue ona I11 xcenydouka e npedmocmosyro yuc-
mepHy ¢ meHOeHyuell K OKPYeAeHUr 8epXHe20 caeummanbro-
20 cuHyca 8 akcuanvHoli naockocmu (puc. 4, 6, 8). lllupuna
111 sicenydouka cocmasuna 7 mm (pauee 4 mm), umo yKasoi-
eaem Ha 3ampyoHeHUe OMMOKA AUKBOPA U3 JCeAYO00UKO080l
cucmembl. Tlpu oyenke AUKEOPOOUHAMUKU BbIAGAEHO HADY-

Puc. 3. Macnumno-pesonancrhas momoepamma ueiiHo2o omoena no360Ho4-
Huka om 30.10.2020: T2-e36ewenHoe uzodpaicenue 6 casummanbHol naoc-
kocmu. CM. nosicCHeHus 6 mekcme

Fig. 3. Magnetic resonance image of the cervical spine from 30.10.2020:
T2-weighted image in the sagittal plane. See explanation in the text

uleHUe MoKa AUK8opa no cuaveuesy 6000nposody, 1V aceny-
douky, 6azanvHbim yucmepram (puc. 4, 2).

Kaunuueckue npusnaxu npu ounamuueckom Habaodenuu
(6edywuil cumnmom — 20408HaAs1 60Ab) K IMOMY 8peMeHU
cywecmeenno ymenvuiuaucs. Oonaxo npu MPT-uccaedosa-
Huu 07.05.2022 visieneno danvHeliulee yeeauuerue OUCmMonuu
MUHOAAUH MO3dceuKa 00 15 mm yice ¢ 3aocmpeHuem ux no-
A10CA, ¢ COXPAHEHUEM KOMIPECCUU AUKBOPHBIX RPOCIPAHCE
Ha yposHe KpaHuosepmedpaibHoeo nepexooa (puc. 5).

Ouepednvie MPT-uccaedosanus 201061020 Mo32a, NPO-
gedennvie 08.07.2022 (va annapame c uHoyKyueii MazHum-
Hoeo noas 1,5 Th) u 11.11.2022 (ha annapame c unoykyuet
maenumuoeo noas 3,0 Tn), npu peepecce 20106H0IL 601U Gbl-
a6uAu Jucmonuo Munoarun mozxceuxa 13 u 15 mm coom-
6emcmeeHHo (puc. 6) npu COXPAHAIOUWUXCS UX 3A0CMPEHUU,

Puc. 5. Maenummno-pe3onancHas momoepamma weiinoeo omaoena no360Ho4-
Huka om 07.05.2022: T2-e36euiernoe uzobpasicenue 6 cazummanbHoil nAoc-
Kocmu. CM. nosicheHus @ mekcme

Fig. 5. Magnetic resonance image of the cervical spine from 07.05.2022:
T2-weighted image in the sagittal plane. See explanation in the text

Puc. 4. Jlannvie maenummno-pesonatncuoii momoepaguu (MPT) eonoenoeo mozea nayuenmiu om 26.03.2021: a—e — T2-636euennbie u300paxcenus 6 ca-
2ummanvoll (a), akcuanvHoll (6) u KOPOHAALHOUL (8) NAOCKOCMSAX, & — uccaedosaHue aukgopoournamuiu: MPT, cunxponusuposannas ¢ 31eKmpoxKapouo-
epaghueti

Fig. 4. Data from magnetic resonance imaging (MRI) of the brain from 26.03.2021: a—e — T2-weighted images in the sagittal (a), axial (6), and coronal (8)
planes; e — cerebrospinal fluid dynamics study: electrocardiography-synchronized MRI
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Puc. 6. Maenumno-pesonancrvie momoepammol 2010681020 mozea om 07.07.2022 (a) u 11.11.2022 (6): T1-636ewmennoe (a) u T2-83eurenroe (6) uzobpa-
JHceHus 6 caeummanvoii naockocmu. CM. nosicCHeHUs.  mexcme

Fig. 6. Magnetic resonance images of the brain in the sagittal plane: a — from 07.07.2022. T I-weighted image; 6 — from 11.11.2022. T2-weighted image. See
explanation in the text

OBCY>KIEHUE

Ecmu CYMMMPOBAThb IPUBCACHHBIC JAHHBIC, TO MOXKHO
3aMCTUTD, YTO 3a BpEMS HaOI0aeHUS y Halle MauueHTKU
BbBIABJICH psAd KIMHUYCCKHUX N MP-HDI/I3HaKOB, KOTOPbIC
Tpe6OBaJ'[I/I aHaJIn3a:

Puc. 7. Maenumno-pe3oHancHble momoepammbl wielino2o omaoena no360HOH-
Huka: T2-e36ewennoe (a) u T2-FLAIR-636ewentoe (6) uzobpaxcenus 6 ca-
2ummanvroil naockocmu. Cmpeakamu yKazanvl yposHu aukeopeu. Cm. no-
ACHeHUs 6 meKcme

Fig. 7. Magnetic resonance images of the cervical spine in the sagittal plane:
a — T2-weighted image; 6 — T2- FLAIR-weighted image. Arrows point at the
levels of cerebrospinal fluid leak. See explanation in the text

Komnpeccuu AUKBOpHbIX npocmpancmé u MP-npuznakax
BHYMPUUEPENHOIU 2UNOMEH3UL, OMMEUEHHbIX 8blule.

B cea3u c evisiaenuem M P-npusnaxoe énympuuepenHoi
2unomeH3uu npunamo pewenue o evtnoanenuu MPT c eny-
MPUBEHHBIM 86e0eHlUeM 2a00AUHUIICO0ePICae20 KOHMPAacm -
HO20 6eujecmea 6 pescume CUabHo g3eulenHo2o T2-mpexmep-
HO020 U300paiceHus ¢ uHeepcueil u 0caabaeHuem HcUuoKocmu
(T2-FLAIR) 025 onpedenenuss UCmMo4HUKO8 AUKBOpeU 8 no-
360H04HOM Kanane [26]. IIpuznaxu aukeopeu 6viau obHapy-
JCeHbl HA YpoBHe uleiiHoeo omdena N0360HOYHUKA (puc. 7),
npU 3MOM OMMeUeH YACMUYHbLIL peepecc OUCMONUU MUHOAAUH
mo3xuceuxa — ¢ 15 0o 10 mm.

1) akiieHTHpOBaBIasi Ha cebe BHUMAaHUE CYIIIECTBEHHO
HapacTamplass INCTONUS MUHIAINH MO3XedKa —
OT PACIIOJIOXEHUS Ha YPOBHE IUIOCKOCTH OOJIBIIIOTO
3aTBUTOYHOTO oTBepcThs B 2019 . 10 pacIiooxXeHrs
Ha 15 MM Hke B 2022 T. ¢ 3a0CTpeHUEM HX TTOJTIOCOB
¥ HapylIeHWeM TOKa JIMKBOpa Ha YPOBHE CHJIbBHEBA
BOIOITPOBO/A, 3adHEH YePEITHOM SIMKH,

2) TUAPOMMEINHSI, COXPAHSIONIASACS 0e3 3HAYMMOM TIHA-
MuKku Bee 10 JteT;

3) BHE3amHO HayaBllasicsl JUIMTeNIbHAsl TOJ0BHAs 0OJIb,
JIETKME MO3KE€YKOBBIC CMITTOMEI;

4) MP-nipu3Haku (IIOMUMO IMCTOIINH) B BUIIE CYKCHMS
cybapaxHOMIOAIbHBIX JIMKBOPHBIX IIPOCTPAHCTB, Oa-
3aJIbHBIX LIMCTEPH, YILIOIICHUS MOCTa, HEBBIpaXKeH-
Horo muddy3Horo yrommenust TMO no 1,5 MM, ipo-
nabupoBanus gHa I1I xxenymouka B mpeaMOCTOBYIO
LUCTEPHY, OKpyIIIeHNsT cuHycoB TMO;

5) MP-nipu3Hakul CIIOHTAHHOM JIMKBOPEH B IICITHOM OT-
JieJie TI03BOHOYHMKA ITPY KITMHUIECKOI KOMITEHC AT
COCTOSTHUSI ITAITUeHTKMH.

Hucronyss MUHIAIMH MO3XeuKa — OIH 13 OCHOBHBIX
MP-npusHakoB Manbdopmaiu Kuapy 1-1o THIa u iceBao-
Kwnapu [27]. Ee 3HaunuTenpbHOE HapacTaHue B AUHAMUKE,
3a0CTPEHHOCTH MOJIFOCOB MUHIAJIMH TIPY HAJTMINHU THAPO-
MueInn (He XapaKTepHbIe 0COOCHHOCTH TS iceBI0- K-
apu [23], HO TUIIMYHBIE I UICTUHHON MabopMauun
Kwuapu 1-ro Tuta), mpy coxpaHsIIOIIEecs 3aTbIJIOYHOM TO-
JIOBHOM 0OJTI, MO33KEIKOBBIX, XOTS 1 JIETKO BBIPAXKCHHBIX,
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CHMIITOMAX, HapYIIICHNX TOKA JIMKBOpa JaBajd OCHOBA-
HUS IJI TIOCTAaHOBKM AWarHo3a Maiabdopmanmu Kuapu
1-To THITa (TIpHMMAsi BO BHIMaHHUE 1 BO3MOXHOCTB OCTPO-
TO Havajia IpY 3TOM ImaTojioruu [28], M pa3HBIA XapaKTep
TOJIOBHOM 00JTM, M pa3IMyHyIo ee JIoKanu3anuio [14], Tem
oosee uTo 1 npu ManbpopMauu Kuapu 1-ro tuma roios-
HBIE OOJI MOTYT 3aBHCETh OT ITOJIOXKEHMS Telia [29]).
OmHaKo COBOKYITHOCTH Ipyrux MP-npusHakoB (110-
MHMMO TUCTOITMY MUHIAIMH MO3XeuKa), a UMEHHO YILI0-
meHune Mocta, tuddysHoe yrommenrne TMO, ponabu-
poBanme gHa III kexymodyka B IMpeaAMOCTOBYIO LIMCTEPHY
U TEHIECHIUS K OKPYIJICHHIO BEpXHETO CarMTTaJIbHOTO
cHHYyca, Ipeobamanre MOCTYpaIbHOM TOJIOBHOM 00N,
ITO3BOJIMJIN 3aII0A03PUTh Y TAIIMEHTKH TICeBIOMAaTbdop-
Manuo Kuapu, o0ycIoBIeHHYI0O CHUHIPOMOM BHYTpHYE-
PEMHOM TMIOTeH3UN, BEI3BAHHOM, B CBOIO OuYepenb, CIIOH-
TaHHOM LIepeOPOCIMHAIBHOM JIMKBOpEe, 1 00YyCIOBWIN
HeoO0XoAUMOCTD BbINoIHEHUSI MPT Mo3BOHOYHMKA U CITMH-
Horo Mo3ra B pexxuMe T2-FLAIR mig yrouHeHUs ToKaIm-
3alMU JINKBOPEW M OKOHYATEILHOTO JMArHo3a.
Bce Boinenepeuncinennble MP-nipu3Haku xapakrep-
HBI [UTSI CHHAPOMA BHYTPUUICPEITHON TUTIOTCH3UH, CIEACT-
BHEM KOTOPOTO U SIBJISIETCS CUHAPOM riceBno-Kuapu [1-5,
20, 30]. IepBoiit n3 HUX B BuAe yroiameHus TMO Obin
omcad ee B 1991 . [30], B mocmeayroIiie Toabl OIryoIm-
KOBaHBI JaHHEIE 1 0 Ipyrux M P-mpr3Hakax (IMpuBeIeHHBIX
BBIIIIE), B TOM YMCJIC BBISIBJISIEMBIX IIPM BBEIACHUM TallOJIH-
HUSI, THTEHCMBHO HakarumBamwouerocs B TMO [16, 31].
A.H. ®enoToB 1 COaBT. CO CCHUIKOM HAa MCTOYHUKU
JINTEepaTyphl TOMUMO KauyeCTBEHHBIX IIPUBOIAT 1 KOJIMYIC-
cTBeHHBIe M P-TIpri3Haky BHYTPUUYEPEITHOM TUIIOTCH3NH:
MaMUJUIOTIOHTUITHOE pacCTOSTHHUE <5,5 MM, TIOHTOME3¢H-
nedanbHbIN yroa <50°, yMeHbIIIeHUE YTi1a, 00pa30BaHHO-
ro BeHo [aseHa v mpssMbIM CHHYCOM, 10 mrana3oHa 40,7 +
12,8°, MmexxHOXKOBBIH yron <40,5° [32]. KonnyecTBeHHBIE
ITOKa3aTeJIM MOTYT ITOMOYb nr(dhepeHIIMpPoBaTh MaTbdop-
mauuio Kuapu 1-ro tTuna u niceBno-Kuapu ripu BHyTpuue-
PEITHOI TUTTOTEH3UH U U30eKaTh OIIMOOK B JieueHnu [33].
Henw3st He otMeTuTh, uTo Bce MP-nipu3Haky B COBOKYITHO-
cTH BCTpevaroTcs He co 100-mpolleHTHOM BepOSITHOCTBIO,
HO BCeTJa BBISIBILIIOT HECKOJIBbKO M3 HuX [32, 34, 35],
KaK 5TO MMEJIO MECTO M B HallleM HaOJTIOICHNM.
[mnpoMuennst B cCOUeTaHUU C TUCTOIMMEN MUHIAIMH
MO3XeUKa TaKKe OTIACTH 3aTPYIHUIIA TTOCTAHOBKY AMar-
HO3a, 3aCTaBMB BHAYaJle OIIMOOYHO 3aI0I03PUTh Malb-
dopmanuio Kuapu 1-ro Tumna, Tak Kak CMUpUHIO-, TUIPO-
MUEINs HeXapaKTepHBI IS TICeBIoMalb(popMamuu
Kwuapu, 06ycioBiIeHHOI BHYTpUUYEPEITHOM TUTIOTEH3HeEN [ 3],
B TO BpeMs KaK IIpM UCTUHHON Maiabdopmanmnu Kuapu
1-TO THUIIA CUPUHTO-, TUIPOMUEIINS BCTPEUAIOTCS C YaCTO-
Toit 65—80 % [14]. KpoMe Toro, Takue MUHUMAaIbHbIE
KoJIeOaHUsI ee pa3MepoB 3a CTOJb JUINTEIbHBII CPOK Ha-
OJIFOIEHNST MOXKHO TIPU3HATH HECYIIICCTBEHHBIMU, TIPUHM-
Masi BO BHMMaHMe To, YTo MPT-uccienoBaHms BBITIOIHE -
HBbl Ha pa3IMYHBIX aIlllapaTtax C pa3HOW BEJIMUYMHOM
WHAYKIIMA MarHUTHOTO 110J1s1. COOTBETCTBEHHO, TUIPO-

MM B JaHHOM HaOJIIOIEHNHN — CKOpee BCEro, CaMOCTO-
sTeJIbHAs] aHOMaJIMs, KaK M BBISIBJICHHAsI TeMaHTHOMa,
HE MMEIOIas KIIMHUIECKNX MTPOSIBJICHUIA.

CiemyeT OTMETHTB, YTO B IIPEeICTaBJICHHOM HaOJTI0Ie-
HUW 3HAYUTEILHO HAPOCIIasT TUCTONMS MUHIAIUH MO3-
JKeUKa co3Jajia B UTOTe MPEISITCTBUE OTTOKY JIMKBOpA
W3 KeJTYTOYKOBOM CHCTEMBI M IIpUBEIa K pacIIMPEeHHUIO
11 xxemymouka (c 4 10 7 MM), 9TO TaKKe HE SIBIISICTCST TH-
MUYHBIM UIST MajibhopMalnu rceBno-Kuapum, o6ycios-
JIEHHOI BHYTpUYEpPENHOM TUMIOTEH3Mel, — OOBIYHO AUC-
TONUS MUHIAJIWH TIpU Heil HeBeauKa (HE IpeBHIIIAeT
5 MM) ¥ TIOJTIOC HE 3a0CTpeH [27], a Ipy BHYTpHYEPEITHOMN
TUTIOTEH3UH U TIceBIo- Kmapm, Kak CIeACTBUSIX CITOHTaH-
HOM JINKBOPEU W UCTEICHUST INKBOPA U3 KEJTyIOIKOB, OHU
«CHafaloTCcsI», CTAHOBATCH y3KUMHU [21, 34], yero He ObI-
BaeT npu Manbdopmarmu Kuapu 1-ro Turra, mpu KOTOpOi
JKeJTyIOYKHM Yallle HopMaibHbIe WY pacInpeHsl [ 14, 23].

CuHIpOM BHYTpHUYEPEITHOM TUTIOTEH3UH, CIICICTBUEM
KOTOPOTO SIBJIsieTCsl MabthopmMaiiust icesno- Kuapu, k-
HUYECKU TIPOSIBIISICTCS TIPEKIE BCETO MOCTYPaJIbHOM TO-
JIOBHOI 0OJTBIO, pPa3BUBAIOIICHCS OCTPO, XOTS BCTPEIAIOTCS
BapMaHThBI C OTCYTCTBMEM rojioBHOI 60y [20]. XapakTep-
HO HU3KOE JIMKBOpPHOE AaBieHue — <60 MM BoI. CT.,
HO He MCKJTIOYEHO 1 HOpMaJjbHOe JaBiieHue [35], Habmo-
JAIOTCS TOJIOBOKPYXXEHUE, TOITHOTA, SIT30IMYecKast pBO-
Ta, 00JIb B IlIe€ M MEXKJIOTIATOYHOI 00JIaCTH, KOXJICOBECTH -
OyJIsIpHBIC TIPOSIBIICHMSI, HapyIIeHWE CIIyXa, ITape3bl CO
CTOPOHBI YepeITHbIX HepBOB [20, 34]. CuHAPOM MTOATBEPXK-
naetcs npu MPT-uccrnenoBanuu [34—36].

B ciiyyae Halei malMeHTKA Hayaao U KJIMHUYECKOe
TeUCHNE CUHIPOMA BHYTPUUIECPEITHOM (JITKBOPHOI ) THIIO-
TEH3UM XapaKTePHO IJISI OMHOTO M3 BapUaHTOB, IIPH KOTO-
POM MMEIOT MECTO OPTOCTATUIECKIE TOJIOBHBIE OOJIH, a TIPH
MPT — muddysnoe yrommenne TMO [16—20]. OnucaHbl
BapuaHThI C OTCYTCTBHEM TOJIOBHOM OOJIM TIPU HU3KOM
JINKBOPHOM JaBieHnu — Hrxke 60 MM Box. cT. [20], ¢ yro-
meHreM TMO u HaKoOIUIeHMEM B Heil KOHTPaCTHOTO Be-
IIeCTBa, a Y HEKOTOPHIX MAIlMEHTOB OPTOCTaTUUECKIUE
TOJIOBHBIE OOJI MOTYT IIepepacTy B 3aTSKHBIC XPOHUYE-
CKHMe eXeTHEBHBIC, JIUIIb 00Jiee 3aMETHBIC B BEPTUKAb-
HOM To10XXeHuu [33], 60711 MOTYT HOCUTh OJTHOCTOPOH-
Huit xapakTtep [20] miau mpeKpaTuThbCs BOBCE, KaK 3TO
HMIMEJIO MECTO B HallleM HaOIoaeHUM. 3a00J1eBaHe MOXET
IUTATHCS Ha TIPOTSDKEHNH MECSITICB 1 JIET — M3BECTCH CITyJaid,
B KOTOPOM CHMITOMBI COXPaHSTUCH B TeueHue 17 et [24].
B Hamem HaOomeHNHA TTaIlMEHTKA TIpOIUIa IMIyTh OT TH-
MTUIHOTO MPOSIBJICHNUSI CHHIPOMAa BHYTPUUICPEITHOM THIIO-
TEH3WUM 10 KIIMHNIECKOM KOMITEHCAIIH C ITpeKparieHueM
TOJIOBHOI 00JIM, HO C coxpaHeHueM M P-Tipr3HaKOB 1ceB-
nmomanbdopMarmu Krapn, KoTopble, KaK OTMEUaloT B JIM-
TepaType, 3aTpyIHSIIOT TMAaTrHOCTUKY CHMHIPOMAa BHYTPH-
YyepermHoi TUIoTeH3uu [1, 4].

IMaTorenes ncepmomanbdopmannu Kuapu (mceBmo-
Kwuapu) npu cuHapoMe BHYTpUYEPENTHOM TUITOTEH3U M, 00-
YCJIOBJICHHOM CITOHTaHHOM IIepeOpPOCIMHAIBHOM JTUKBO-
peeil, Kak 1 KIIMHUYeCKasi KApTUHA, CBSI3aH C MCTCUCHUEM



JIMKBOpA yepe3 nedekT B obonoukax [20, 36], oKpyKarommx
B HOpMe€ CITMHHOM Y TOJIOBHOM MO3T, KOTOPBIE KaK ObI «IlJ1a-
BalOT» B JINKBOPE, HO M3-3a MCTCUCHUS TIOCIICAHETO Yepes
CITOHTAaHHO 00PAa30BaBIINIACS B 00010YKaX Oe(HEeKT 1 CHU-
>KEHMST JTMKBOPHOTO HaBJICHUs M 00beMa JIMKBOpa B CyO-
apaxXHOMIAIBFHOM ITPOCTPAHCTBE TOJIOBHOM MO3T «ITpocena-
€T» KHU3Y 1 MUHIAJIMHBI MO3KeUKa CMEIIAIOTCS B OOJIBIIIOe
3aTblIOYHOE OTBepCcTHe [27, 36], a M3MEHEHUE CHUXKEHHOTO
BHYTPUUEPEITHOTO JABJICHUS, BEIMIMHA KOTOPOTO 3aBUCUT
OT TIOJIOXKEHMSI TeJia (Jiexka, CUAS, CTOsI), IIPUBOIMT K CMe-
IIEHIIO TOJIOBHOTO MO3Ta, Tpakuy ydactkoB TMO u, kak
CJIeACTBHE, K IIOCTYPAIGHOM TOJIOBHOI 0OJIN 1 APYTHM CHIM-
IITOMaM — TOJIOBOKPY>KEHHIO, TOIITHOTE, PBOTE, N3MEHEHUIO
cyxa, Tlape3aM CO CTOPOHBI YepEITHBIX HEPBOB B CBSI3U
¢ Tpakumei mocnegHux [16—20, 34].

Mo3:ke4KOBBIE CUMIITOMBI (B HAIlleM HaOJIIOACHUN
Cc1aboBBIpaXXeHHBIC), CKOpee BCETO, CBI3aHBI CO 3HAUM-
TEJIbHOM ANCIOKAIMe MIHIAIMH MO3KeIKa I KOMITPEC-
cHeit CTBOJIOBBIX CTPYKTYp, a Takne MP-mpu3Haku, Kak
CyXXeHHe CybapaxHOUIATIbHBIX IPOCTPAHCTB, 0a3aIbHBIX
LUCTEePH, CMEIIIEHNE MAMIUIISIPHBIX TEJI, XMa3MBI, CMEIIe-
HUE W VIUIOIICHNE MOCTa, — OTPaXXeHHE «IIPOCETAHMS»
ronoBHoro Mosra [23]. HakoruieHue e KOHTPacTHOTO
BelllecTBa B 000J0YKAxX MO3ra, OKpYIJIEHHE CHUHYCOB,
BKJTIOUAsT TAKKME HEOOJBIINE, KAK KABEpHO3HBIM, YBETUC-
HHE B pa3Mepe TUodu3a, BEIOyXaHWe ero BEpXHETO KOH-
Typa M eT0 KOHTPacTUPOBaHWE OOYCIOBJICHB BEHO3HOM
TUTIEpEeMMEl, pa3BUBAIOIIEIICS B CBSI3U CO CHIDKCHHEM
BHyTpuuepenHoro naBieHus [20]. OcTpoe HaYaro rooB-
HOI 00JIM, e MHTCHCUBHOCTD 3aBUCST, IIO-BUINMOMY,
OT TeMIla CHMXXCHUSI JTMKBOPHOTO HABJICHUS, IMOTEPU
1 00beMa COXPaHUBIIIETOCS JTUKBOPA.

B xauecTBe mpuunHb! geekta TMO Ha3bIBaIOT reHe-
TUYECKYIO CJIa0OCTh COeNMHUTENBHOM TKanu [13, 16, 20, 23],
KOTOpast HabJTIoaaeTCs TIPU pa3HBIX ee 3a00IeBaHMSIX, Ha-
IIpUMep pu cuHapoMe MapdaHa, IIpy KOTOPOM OITCAHBI
BHYTpHUYEpEITHAsI TUTIOTEH3US ¢ TIpU3HaKaMu TiceBno-Ku-
apu, BKio4das cupuHromuenuio [4, 37]. Uctounukamu
IMOTepH JIMKBOPA ABJISIOTCS pa3psiBbl TMO Ha nmepenHeii,
OOKOBOI MOBEPXHOCTIX, B 30He AUBepTUKYJI0oB TMO
¥ TIpY 00pa30BaHUM JIMKBOPHO-BEHO3HOTO IIyHTa [36, 38].
OmHako BeICKa3aHa TUIIOTE3a, YTO AeeKTa KaK TAKOBOTO
MOXXET M He OBITh, a IIpOCaYrBaHNE JIMKBOPA ITIPOUCXOINUT
W3-3a Pa3HMUIIBI JABIICHUS MEXIY CyOapaxHOWIAIbHBIM
U 3IUAYPATBHBIM IIPOCTPAHCTBAMM ITO3BOHOYHOTO KaHa-
JIa: M3-3a OTPUILIATEIbHOTO HABJICHUS B SIUIYPATHLHOM
IIPOCTPAHCTBE 00JIee BEICOKOTO — B Cy0apaxHOMIATbHOM
JIMKBOP TIPOCAYMBAETCSI SIMUAYPATBHO U TIPEXIE BCETO
B 30HE KOPEIIKOBBIX KapMaHOB, Tae TMO mcToHYaeTCs
[39]. McTedyeHne TMKBOPaA MOXKET IIPOMCXOINTH Ha JIIOOOM
YpOBHE ITO3BOHOYHOTO KaHaja, HO Yallle MPOMCXOIUT
Ha 1eiftHOM 1 rpynHoM [39, 40], BcTpedaloTcss 1 MHOXKe-
cTBeHHBIe UCTOUHMKY [20]. OmHAKO 10 KOHIIA MEXaHU3M
CIIOHTAaHHOM JINKBOPEU HesiceH [26].

B ormimmume ot riceBno-Kuapu, atromnaroreHe3 MCTUH-
Hoit Manbdopmariny Kuapu 1-ro Tura, 1o CoBpeMeHHBIM
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TIpeACTAaBICHUSM OOJIBPIIMHCTBA aBTOPOB, HE CBA3aH C I0-
Tepeii TMKBopa, a 00YCIOBIICH MaJIBIMA pa3MepaMy 3aTHE
YepemHOM SIMKM, IEepeIOJHEHHOCThIO €€ MO3TOBBIMU
CTPYKTypaMHu M, KaK pe3yJbTaT, pa3BUTHEM OUCTOIINU
MUHOANUH [41, 42], XOTs paccCMaTpUBAarOTCS M IpYyTHe TIpU-
YUHBI U MeXaHU3MHI [43, 44]. U ecin il TedyeHUST UICTUH-
Holt Manbdopmaumu Kuapu 1-ro Trma MoxXeT noTpedo-
BaThCS XUPYPrudecKoe BMEIIATEIbCTBO, HAIIPaBJICHHOE
Ha JeKOMITpeccuio 00pa3oBaHUil 3aIHEN YEPETTHOM IMKU
[14, 44], To mpuobpeTeHHast ManbdopMmanust Kuapu 1-ro
THUIIA, WX TICEBIOMaTb(hOopMaIIs, TpeOyeT, B IIEPBYIO OUe-
penb, Je4eHusI OCHOBHOTO 3aboneBanus [1, 14, 24].

IIpu nceBpomanbpopmaumu Kuapu, o0ycioBiIeHHO
CKPBITOM IepeOpOCITMHABHOM IMKBOPEeii C CHHIPOMOM
BHYTPUUEPEITHON TUITOTCH3WHU, JICUCHUE HAIIPaBIICHO
Ha BOCCTaHOBJICHHME 00beMa JIMKBOPA, IIPEIOTBpaIIeHIE
ero rnoTepu uepe3 AeeKThl B MO3TOBBIX 000J10uKax [45—47].
C 9Toli LIeTbI0 PEKOMEHIYIOT ITOCTEIBHBIN peXkuM, MHDY-
3MOHHYIO TEePaITNio, CUMITOMATUICCKN — aHAJbIeTHKH,
KoderH (0OBIYHO Ha ITPOTSDKEHNM HECKOIBKIX THEH 1 He-
nensn) [8, 20, 21, 32, 48]. B HEKOTOPBIX cyJasix CIIOHTaH-
Ho [8] wiau Ha (poHe JIeueHUSI HACTYITaeT KIMHNIECKOe
yaydmenue [21]. B ciaydae Hameil maifueHTKA MOXXHO
TOBOPHTH O CYIIECTBEHHOI KIIMHUYECKOI KOMITEHCAIIUH,
TIPOSIBUBIIICHCS TTOJTHBIM PETPECCOM TOJIOBHOM OOJIH, C 9a-
CTUYHBIM PErpecCOM AMCTOITMN MUHIAIWH.

Ecnu yny4dmreHyst He IPOMCXOINT, IIPUOETAIOT K JITH -
IypaJbHOMY BBEICHHUIO ayTOJIOTOYHON KPOBU, (DMOpPHH-
TpoMOMHOBOTO KJted [1, 6, 13, 34, 45—48]. O6bem BBeEe-
nus coctapister 20—100 ma [46, 47], MOXHO BBOIUTH
npooHo mo 10 M Ha pa3HBIX ypoBHAX [48]. JIukBopes
TIpeKpanaeTcs B OIpKaiIme ¢ MOMEHTA ITPOIIeIyphI THU.
IIpu HeadpeKTUBHOCTU MpolLieaypa MOXKET ObITh ITOBTO-
peHa, 4To MOBHIIIAeT ee 3 HeKTUBHOCTH [48—50].

CumTaeTcs, 9TO ClieAyeT YTOYHUTh MECTO UCTCUCHUS
JIMKBOPA € TIOMOIIBI0 KOMIThIOTepHOM i MP-muesnorpa-
dum [1, 16, 24, 40], 4TOOBI IIOMOMPYIOLIEE BEILIECTBO
noaBect! K aedekrty TMO [48], XoTS MOXHO HauMHATH
¢ BBenmeHusT 30 MII TIperniapaTa SIuaypaibHO B ITOSCHUIHOMN
00J1acTH, ¥ TOJIBKO ecli 3(p(peKTa HeT, BEITIOTHSIOT PEHT-
TeHOBCKYIO MHUeJIOrpadrIo 1 3aTeM IIPUIICIIbHOE BBEACHUE
ayTokpoBu [45, 50]. Psm aBTOpOB IMpOJeMOHCTPUPOBAIIHA,
yto MPT ¢ ragonvHueM B crieMaIbHOM pexume 0oJsiee
TOYHO BBISIBJISACT JIOKATHN3ALMUIO 1e(EKTOB C UCTCUCHU -
€M JIMKBOpa, YeM KoMmbloTepHas win MP-mmuenorpa-
dus [26].

TeM He MeHee paHHHIE W OTCPOUYCHHBIC PEIIUIUBEI HEe-
penku [34, 13] u mponcxonar B 15—33 % cayyaes [45, 50].
[Mpu Hea(pheKTUBHOCTH ITOBTOPHOM SIUIYPaTBHOM TIIIOM-
OMPOBKM, YTOYHUB JIOKAIN3ALNIO (DUCTYIIBI, TIPOBOMISIT
XUPYprudecKoe JiedeHne — repMmeru3anmio nedpekra TMO
[45, 51], ipu 3TOM BapMaHTHI AOCTYIAa W TepMETU3aLNN
3aBUCAT OT JoKanu3auuu pucrtynsl [51], a B cnyvasx mne-
penHeit nokanmsanuu pa3pbiBoB TMO Bo m3bexaHue
TpaBMBI CIIMHHOTO MO3Ta 00si3aTelIeH 3JIeKTPOGhU3NOIIO-
rMYecKuii KOHTpoJib [51]. B Hamem HaOMOAeHUM B CBSI3U
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C KIIMHUYECKOW KOMITIEHCALUEN Y YACTUIHBIM perpeccom
JUCTOIIMMN MMHIAJIMH MO32KE4YKa, a TaAKXKE C Y4ETOM MHEC-
HHUA TAaOUECHTKHM OT S AYPAJIbHOTO BBCACHUA ayTOKPOBU
OBLITO PEIICHO BO3ACP2KATbCA.

SAK/TFOYEHHME

IIpu puarnoctuke manbpopmanuu Kuapu 1-ro tumna
U BbISIBJIEHUM JVMCTONMY MUHAAJIMH MO3XeuKa Bcera cie-
IIyeT MCKITFOYATh TceBnoManbdopmanmio Kuapu, cBsa3aH-
HYIO C UHOM ITIEpBUYHOM MATOJIOTHUEN, B YACTHOCTH CO CKPBI-

TOM LIepeOpOCHMHANIBHOM JIMKBOPEE, CJIeACTBUEM KOTOPOI
SIBJISIETCS BHYTpUUEpenHasl TunoteH3us. s nocnenHemn
XapaKTEpPHO OCTPOE HayasIo TOJIOBHOM 00JIM, KOTOpasi 4acTo
HOCUT OPTOCTaTUYECKUiA XapakTep, a mipu MPT BBISIBIISIIOT
COBOKYITHOCTb XapaKTEPHBIX KaUeCTBEHHBIX U KOJIMYECT-
BEHHbIX ITOKa3aTeseit, U IMCTONMKS MUHIAIMH MO3XeuKa —
JIMIIb OAVH U3 HUX, BBICTYIAIOIIMNA HAa TEpEeaHUIA TUIaH.
MPT no3BoHouyHOTO KaHaina B pexxuMe T2-FLAIR meHee
WHBa3MBHA, YeM Muerorpadus, Ipy 3TOM, KaK 1 TTOCIeI-
HS$IS1, TIO3BOJISIET YTOUHUTD JIOKAIU3ALUIO JIMKBOPEMU.
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CoueTtaHue afieHOM ruNoGu3a no OTAENLHOCTU C MEHUHTMOMAMM MW BECTUOYNAPHBIMU LWIBAHHOMAMM — AOCTATOYHO Pej-
Koe cobbiTHe: B IMTEPAType ONUCaHbl JINLb €fMHUYHbIE Clly4au UNU HEBOMbILME CepUM HABNIOAEHNI.

B cTaTbe npeAcTaBneHo pefKoe KNMHUYECKoe HabNIOAEHWE NALMEHTKM, ONEePUPOBAHHOI U NOJYYUBLLEN Jly4eBYIO Tepanuio
Mo NoBOAY rOPMOHAbHO HEAKTUBHOWM afieHOMbI TUNOMU3a, Y KOTOPOIl NpW KaTaMHECTUYECKOM 06CNef0BaHUM BbIABIEH
Helipotnbpomaro3 2-ro TUna (MHTpaKpaHuasbHble MEHUHIMOMA U HEBPUHOMA (LIBAHHOMA)).

CoueTaHue rUCTONOrMYECKM PA3NIUYHBIX UHTPAKpaHUaNbHbIX onyxoneii (afeHoMbl runodu3a, MEHUHTMOMbI U HEBPUHOMbI)
ABNAETCA KpaliHe pefikUM U TpeOyeT COOTBETCTBYIOLNX NOAXOA0B K IEYEHUIO.

KnioueBbie cnoBa: ageHoma runodu3a, HEBpPUHOMA, LIBAHHOMA, HEiPOdhMOPOMATO3 2-ro TUNA, MyTaLus, MHOXKECTBEHHbIE
NepBUYHbIE MHTPAKPAHUANbHbIE ONYXONH
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Putiatary adenoma in a patient with neurofibromatosis type 2 (clinical observation
and literature review)
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Combination of pituitary adenomas with meningiomas or vestibular schwannomas is a rare occurrence: in scientific
literature, only individual cases or small case series are described.

The article presents a rare clinical observation of a female patient who underwent surgery and radiotherapy due to
hormonally inactive pituitary adenoma and neurofibromatosis type 2 (intracranial meningioma and neurinoma
(schwannoma)) found during a follow-up exam.

A combination of histologically different intracranial tumors (pituitary adenoma, meningioma, and neurinoma) is
extremely rare and requires corresponding approaches to treatment.
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BBEJIEHUWE

HeiipoprbpomaTos 2-1o THMa — ayTOCOMHO-TOMM-
HaAHTHOE HACJICACTBEHHOE 3a00JIcBaHNE, BEI3BAHHOE MY-
tauneir B reHe NF2 [1]. 3aboneBaHUe XapaKTepu3yeTcs
HAJIMYUEM MHOXECTBEHHBIX JOOPOKAYECTBEHHBIX OITyX0-
JIEW LICHTPAJIbHOW HEPBHOW CUCTEMBI, BKJIIOYAsI ITBAHHOMBI
(B TOM 9mCIIe IBYyCTOPOHHME BECTUOY/ISIPHBIC ITIBAHHOMBI ),
MEHWHTHUOMBI, STIEHAUMOMEI U TJIMOMHI [2]. 3aboeBa-
€MOCTh HEpo(HOPOMATO30M 2-TO THIIA COCTABIISIET 1 Ciy-
yait Ha 33—40 TBIC. YeIOBEK, a PacIIpOCTPaHEHHOCTh —
2 ciryuas Ha 100 ToIC. [3, 4].

AneHoMbl Todusa cocraBisor 15 % Bcex MHTpa-
KpaHHMAJIbHBIX OIyXOJIeil, 3aHNMasI 3-¢ MEeCTO ITOCTIe Me-
HUHTUOM U TJIMoM [5]. PacripocTpaHeHHOCTh aIeHOM T'M-
nodusa Bapeupyer ot 1:1064 no 1:1470 [6, 7]. ITpu sTOM
IIpY ayTOIICUY WA B Ka4ECTBE CIyJaHBIX HAXOHOK OITy-
X0JIb OOHapyXxuBawT y 14,4—22.5 % 4enosex [8, 9].

CoueraHue areHOM TUMO(MH3a IO OTASITLHOCTH C Me-
HUHTYOMAaMU WIN BECTUOYJISIPHBIMU IITBAHHOMAMMU SIBJISI-
€TCS JOCTATOYHO PEIKNM COOBITUEM M TIPEICTABICHO B JIM-
TepaType ONMMCAHNSIMI eIMHIIHBIX CTy9aeB WM HEOOJTBIIIIX
cepwuii HaOmogeHmii [ 10—14]. Kpome Toro, ecTth coob1ie-
HUS 0 clTyJasx codeTaHus HelipodubpomaTosa 1-ro Tuma
¢ ageHomaMu rurnodwusa [15, 16]. OnucaHHBIX CiIydaes
COYeTaHUS aIeHOMBI THUITOpHU3a M HelipodndpomMarTosa
2-ro tTuma — MeHee 5 [17].

MBI IIpecTaBiIsieM pelKoe KIIMHNIeCKOe HAOMIOICHIE
MMAlMEeHTKN, OIEPUPOBAHHON M MOJIYYUBIICH JTyIeBYIO
TepaITiio 1O ITOBOAY TOPMOHAJIEHO HEAKTUBHOM aIcHOMBI
rurtodrsa, y KOTOpPOoil IIpr KaTaMHECTUISCKOM 00CIIeno-
BaHWM BBISIBJICH HelipomnObpomaro3 2-ro Tuma.

KIIMHUYECKOE HABJIFO/JEHWE

Hauyuenmra C. ¢ 2004 2. 6 6o3pacme 38 aem onepupo-
8AHA MPAHCHA3ANbHBIM 00CMYNOM (MO0 MUKPOCKONOM C 9H-
dockonuueckoil accucmenyueil) 6 HMHUII neiipoxupypeuu
um. akad. H. H. Bypdenio no noeody b6oasuioii (31 x 17 mm)
20PMOHANBHO HeAKMUBHOI IHOOCYNPACENNSIPHOU ONYXOAU 2U-
nogusa (puc. 1), nposeassueilcs Ha4aAbHbIM XUA3MANbHBIM
CUHOPOMOM (2UNONCUSL 8 BUCOYHBIX NONOBUHAX NOAELL 3DEHUs.,
ocmpoma 3penust OU = 1,0) u 3HOOKPUHHbIMU HAPYUEHUAMU
8 gUde 8MOPUUHORO 2UNO2OHAOU3MA, YMEPEHHOIl 2Unepnpo-
AGKMUHEMUU.

Ilocae onepayuu ommeuanoces Hekomopoe ycyeyonenue
oumemnopanbrbix deghekmoes noseli 3penus. Pesyromam eu-
CMOA0_UUECK020 UCCAe008aHUSI — A0eHOMA 2unogu3sa ¢ 601b-
WUM KOAUHeCmBOM cocy008 U eOUHUUHbIMU MUMO3aMU.
Ilpu KonmpoasvHOll MacHUMHO-PE30HAHCHOU momozpaguu
(MPT) uepes 1200 nocae onepavuu (puc. 2) npusHaxos opyaux
UHMPAKPAHUANbHBIX HOB00OPA308AHULL He OOHAPYICEHO, BblsA6-
AeHbl NPUBHAKU «8MOPUYHO NYCIO20» MYPeyK0e0 cedid.

B 2014 2. ommeueno cHuxcenue 3penus Ha oba enaza (VIS
0S = 0,03, VISOD = 0,9) u ycyeyoaenue umesuiuxcs 0o 1-ii
onepauuy (U COXPAHUBUIUXCS NOCAE Hee) 2O0PMOHANbHBIX HA-
pyutenuil (eunoxopmuyusm, eunomupeo3s). Illpu MPT oona-
DPYJCEH peyuous Onyxoau, a maKice ACUMnNMOMHAsS 8eCMU-
oyasapHas weanHoma Heboavwiux pasmepos. Yacmuunoe
yoanenue onyxoau eunogusa (66udy pyouoevix usmMeHeHuil)
0bL10 8bINOAHEHO SHOOCKONUMECKUM MPAHCHA3AAbHBIM MPAHC-
cpeHoudanvHbiM 0OCMYNOM, 8eCMubyAApHA WEAHHOMA
U3-3a MANbIX pamepos ocmasnena noo Habadenuem.

Ilocreonepavyuonnsiit nepuod npomexan 6e3 0cr0xcHe-
HUil, 3pumenvHble QYHKYUU OCMABAAUCH 0e3 OUHAMUKU.

Puc. 1. Maenumno-pesonancroie momoepammor nayuenmru C. 6 T1-pexcume 0o onepayuu: cazummanvhblii (a) u KoponapHwlii (6) cpesvl. Busyaauzupyem-
51 SHOOCYNpaceaIspHas adeHoma sunogusa

Fig. 1. T1-weighted magnetic resonance images of female patient S. prior to surgery: sagittal (a) and coronal (6) sections. Endo-suprasellar pituitary adenoma

is visualized



Pezyasmam eucmonoeuneckoeo uccae0o08anus: adeHoma 2u-
noghuza c noaumoppusmom sdep. Yepes noseoda nocae one-
payuyu ommeueHbl 60CCIMAHOBACHUE 3DUMENbHbIX (DYHKYUIL
npasoeo enaza 00 HOpMbl, HEKOMOPAs NOAOHCUMENbHAS OU-
HaMUuKa 0CMpombl 3peHus 16020 21a3dA.

C yuemom eucmonoeuuecKoeo xapaKmepa aoeHoMbl 2u-
nogpuza (Haruuue nosumopgusma s0ep) NPUHAMO peuleHue
0 NPogedeHUl NY1eB0l Mepanuiu.

IIpu nodeomoske k ay4esoii mepanuu no 0aHHbIM MONO-
mempuyeckoi MPT om 25.01.2016 (uepes 1,5 2o0a nocae 2-ii
onepayuu) 8visi8AeHbl 3 ONYX0AU: OCIAMKU A0CHOMbL SUNO-
Quza, eecmubyrsipnas weanHoma (5 x 4 mm) caeéa u MeHuH-
euoma (11 x 5 mm) 3adneii uepennoil AmMKU (acumMnmomHobie).
Takum ob6pazom, y nayueHmKu UMen0 Mecmo CoYemaHue
Helpoghubpomamo3sa 2-20 muna u a0eHoMbl eunogusa.
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Ha ocHosaruu 0anHbix MONOMempu1ecKux uccae008anuil
(MPT u komnsromepHoil momoepaguu) ocyuecmeneHo 00s-
eMHOe NAAHUPO8AHUe paduomepanesmuuecKo2o AeHeHus
6 cucmeme Multiplan (puc. 3). Ha auneiinom yckopumene
Cyberknife nposeden Kypc cmepeomakcu4eckoti paduomepa-
nuu 8 pedcume UNOPPAKUUOHUPOBAHU: HA 00aaCMb A0eHO-
Mot eunogpuza — 5 ghpaxuuii no 5,5 Ip, Ha obaacme eecmuby-
AApHOU weanHombl creéa — 3 gpakuuu no 6 Ip, na obaacms
MEHUH2UOMbL — PAdUOXUPYPUSL C CYMMAPHOI 04a20801l 0030
16 Ip. llayuenmka nepenecna aeuerue y0o8i1emeopumensHo.
B kaunuueckoii kapmune 3a601e6aHUS HAPACMAHUSL CUMA-
MOMaAmMuKu He OMMe4eHo.

Ilpu koumpoavrom obcaedosanuu no dawHvim MPT
om 08.09.2018 (puc. 4) ommeuero ymenvuienue obsema me-
HUHeUOMDBI 3A0Hell 4YepenHol AMKU U 8eCMmUOYAsIPHOLL

Puc. 2. Maenumno-pesonancuote momoepammot nayuenmru C. ¢ T1-pexcume uepes 1 200 nocae onepayuu: cazummansrulii (a) u KopoHapHlii (6) cpesol.
Tpusnaku «<emopuuno nycmozo» mypeuyxoeo cedra. Ipuznakoeé npodoaiceHHo2o0 pocma onyxonu Hem

Fig. 2. TI-weighted magnetic resonance images of female patient S. 1 year after surgery: sagittal (a) and coronal (6) sections. Signs of “secondarily empty”

sella turcica. No signs of continued tumor growth

Puc. 3. Maenumno-pezonarnchoie momoepammol nayuenmru C. npu nodeomoske K ay4eoi mepanuu. Busyaiuzupyromes 3 onyxoau: HeepuHoma (U6aHHO-
M@) 186020 MOCIOMO3IHCEUK08020 yena (a), MeHuHauoma 3aonei yepenHoii amku (6), adeHoma eunogusa (8)

Fig. 3. Magnetic resonance images of female patient S. during preparation for radiotherapy. Three tumors are visualized: neurinoma (schwannoma) of the left
cerebellopontine angle (a), meningioma of the posterior cranial fossa (6), pituitary adenoma (8)
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Puc. 4. Maenumno-pesonancrvie momoepammor nayuenmiu C. yepe3 1,5 eoda nocae obayuenus: axcuarvhvlii (a) u caczummanvhwiii (6) cpeswl. Ilpuznaxos

yeeauuenus onyxoneil Hem

Fig. 4. Magnetic resonance images of female patient S. 1.5 years after radiotherapy: axial (a) and sagittal (6) sections. No signs of tumor growth

UWBAHHOMDBI CAe8A, 0OHAPYICEHO NOSIBACHUE KUCbL 8 A0eHOMe
eunogusza. Kiunuvecku — 6e3 yxyouienus, 3pumenvHbie
@pyukuyuu — 6e3 dunamuku. B daavueilwem nayuenmka
Ha KOHCYAbMAYUU He A8A31ACh.

OBCYXIEHUE

Hamu mipencTaBieH KIMHUYECKHUI CIIydail OMHOBpPE-
MEHHOTO HaJIMYMS Yy MallMEHTKA aIleHOMBI THITo(pu3a
U Helipodubpomarosa 2-ro THTIA.

CoueraHre MHOXECTBEHHBIX TTEpBUYHBIX OITyXOJIeH
TOJIOBHOTO MO3Ta C Pa3IMIHBIMU THCTOJIOTMIECKIUMHU Xa-
paKTepUCTUKAMM BCTpeYaeTCs TOCTaTOUYHO pemko [18].
B onmmcanHOM citydae, BEpOSITHO, IMEIOT MECTO OTHOBpE-
MCHHBIE MYyTallUM B pPa3JIUIHBIX XpoMocoMmax. Tak,
IIpH HeipopuOpoMaTo3e 2-ro TUIIA ITPOUCXOANT MYTaLIHS
B reHe NF2, KOTOpBII JIOKATN3yeTCs] B JUIMHHOM ILIeYe
XpoMocoMBI 22 (22q12) u KomupyeT CUHTe3 Oe/IKa MepiiiHa,
SIBJISTIOLLIETOCST CYITPECCOPOM OITyxojieBoro pocra [19, 20].
B ommmame ot Helipodubpomarosa 2-1o TUIIA, IS ATeHOM
rurtodr3a HexapaKTepHO HAIMIME KaKOW-I100 oIpene-
ne”Hoi mytauun (s 100 % nauuenrtos). [IpumepHo
B 60 % ciy4yaeB aneHOM runodu3a He BBISBISIOT HUKAKUX
TeHETUYECKHUX ITOJIOMOK. MyTallny 3apOIbIeBOM TMHUN
BCTpeyaloTcss MpUMepHO B 5 % ciydaeB, a coMaThdec-
kue — npumepHo B 40 %. Menee uem B 1 % ciiyuaeB
BCTpedYaloTcsd Mo3andHble MyTaumu [21, 22].

Haubonee pacrpocTpaHeHHBIMU B CJIydae MyTallWid
3aPOIBIIICBOM JIMHUM SIBJISTFOTCSI CEMEHBIC M30IMPOBaH-
HBIE aIeHOMBI TUITo(13a (TP KOTOPHIX APYTUe OPTaHbI
HE BOBJIEKAIOTCS B MPOIIECC), 3aTEM CIICOYIOT aleHOMBI

rurmodu3a B COCTaBe CUHAPOMAa MHOXECTBEHHBIX SHIO-
kpuHHBIX Heorutasuii (MEN1, MEN4) [4].

IIpu ceMeiiHOIT M30IMPOBAHHOI aeHOMe TUITohu3a
BCTPEUYAIOTCS TAKHME TeHETUIECKIE TIOJIOMKH, KaK MyTaIluy
BreHe AIP (aryl hydrocarbon receptor-interacting protein)
(JToxanm3yeTcs B IIMHHOM Iijiede XpoMOCOMEI 11) [23]
¥ nyrukanms reHa GPR 101 (HaxoguTcst B X-XpOMOCOME),
KOTOpas MPUBOIUT K X-CIEIUIEHHOIM akpoMmeraauu [24].
Ele onHOI yacToil TeHeTUYeCKO TTOJIOMKON SBJISIETCS
MyTalus B reHe GNAS, KOTOPBIi KOTUPYET 0.-CYObeTMHUILY
G-06enka (MyTamyst XxapakTepHa IS COMaTOTPOITMHOM )
[25, 26].

CoueTtanue Helipodudbpomarosa 2-TO TUMA C afeHO-
Mol Tunour3a BcTpevaeTcs KpaiiHe peako [17], uTo, Bo3-
MOXHO, O0YCJIOBJICHO HMU3KOI BEPOSTHOCTHIO OMHOBPEMEH-
HOTO CYIIECTBOBAHMSI MyTAIIMi1 B pa3HBIX XpOMOCOMaX. Tak,
eCJIM pacIpoCTpaHEHHOCTh Heliponbpomarosa 2-To THIIA
cocrtapysteT 2 ciydas Ha 100 ThIC. 4eIoBeK, a aleHOMBI THTIO-
¢uza — mpumepHo 90 cygaes Ha 100 ThIC. [3, 4], TO pacmpo-
CTPaHEHHOCTb OMHOBPEMEHHO 2 3TUX 3a00JIcBaHUIA COCTAB-
nger He 6osee 0,00018 cimyuas Ha 100 ThIC. YeIOBEK.

SAK/IFOYEHHWE

HDI/I HaJIM4YUM 3 TUCTOJIOTMYECKN Pa3/IMYHBIX OITYyXO-
Jei y 1 mauueHTa CTAaHOBUTCS AKTyaJIbHBIM BOITIPOC O ITPO-
BCACHUUN nyquoﬁ Tepalnuu C ICJbl0 OJHOBPEMEHHOIO
06J'[y‘{eHI/I${ BCEX MAaTOJIOTMYECKUX OHaroB. Bnaronapﬂ CO-
BPEMCHHbBIM OOCTM2KCHUSAM B obactu queBoﬁ TEpalmu
TaKO€ JICUECHUE CTAaJIO BO3BMOXKHbBIM, YTO IIPOACMOHCTPHU -
pOBaHO B HAILIEM KIIMHHNYECKOM HaOJIIOACHUMN.
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KITMHUYIECKUN CITYYAN METAXPOHHBIX
MHOKECTBEHHBIX UHTPAOPBUTAIBHbBIX
APTEPMOBEHO3HbBIX ®UCTYJT Y ITAIIMEHTA
C BPOYKIEHHBIM TTOPOKOM CEPIILIA

A.A. I'nymaesa, /I.C. Kucimuun, T.C. Illasxmeros, M.T. Kuibuykos, P.C. Kuceaes, A.B. TopoaTbix

DI'BY «Hayuonanvhwiii Meduyunckuli uccaedosamenvckuil yenmp um. akao. E. H. Mewanxuna» Munzdpasa Poccuu;
Poccus, 630055 Hosocubupck, ya. Peuxynosckas, 15

KoOHTaKTHhI:

AnekcaHppa AHppeesHa [nywaesa alexandra-glushaeva@mail. ru

NHTpaopbuTanbHble apTepuoBeHo3Hble GUCTYNbI — pefikKue apTepPUOBEHO3HbIE WYHTbI BHYTPU OPOUTHI, KOTOpPbIE He CO-
eMHAITCA C KaBEPHO3HbLIM CUHYCOM.

B cTatbe onucaH KAMHUYECKUIA Clyyail OPMUPOBAHUS MHOXECTBEHHBIX METaXPOHHBIX MHTPAOPOUTANbHLIX apTepuoBe-
HO3HbIX WYHTOB Y NALMEHTA C YHUBEHTPUKYNAPHBIM MOPOKOM CEpALA M BTOPUYHBIM 3PUTPOLIMTO30M. JledeHue nepeoro
WYHTA BbINOJHANIOCH TPAHCAPTEPUANIbHLIM MYTEM U UMENO NONOXMUTENbHBIA KNUHUYecKuid 3 dekT B TeueHue 2 mec. Pe-
UMAMB CUMNTOMOB Bbl 06ycnoBaeH GOPMUPOBAHMUEM HOBOIO LWYHTA HA TOM e APEHUpYIOLLeil BEHE, 0|HAKO B YAANEHHOM
OT NpeXHero nokyca mecte. NoBTOpHas 3M6oNN3aLMa Aana NONOXUTENbHbINA 3 bEKT Ha aHanorMyHbin cpok. Cneayiowuit
peuuaus uMen Gonee 3N10KaYECTBEHHOE TEYEHME — BMIOTb A0 BbIBMXA MMa3HOro Abnoka. BeinonHeHHas gekomnpeccus
MeAnanbHOM CTEHKW NPaBoi OpOUTLI 1ana CTabMbHbINA NOOKUTENbHbIA KNMHUYECKMIA 3D deKT, KOTopbI HabnaaeTcs
A0 HaCTOALEro MOMEHTa.

Ha 0cHOBaHMM KpaitHe OrpaHNUYeHHbIX AaHHbIX TMTEPATYpPbl O NOJOGHBIX CAYYAsX U NOYYEHHOTO COBCTBEHHOMO OMbITA Mbl
cAenanu BblBoJ 0 HEOBXOAUMOCTU UHAUBUAYANBHOTO U MYNBTUAMCLMNINHAPHOTO NOAXOAA K TIEYEHUIO TAKUX NALMEHTOB
C TWATENbHbIM NOC/E0NepPaUMOHHbIM HaboAeHNEM.

KnioueBble cnoBa: 3M60113aLms, Ma3HUYHAS BeHa, UHTPAaopOUTaNbHbIN, TPaHCapTepUabHbIN, LeKOMNpeccus opouTsl,
MHOXXECTBEHHbIE apTEPUOBEHO3HbIE UCTYbI

IOnsa yutuposanua: Mmywaesa A.A., Kucamumn [.C., Wasxmetos T.C. n gp. KnnHnyeckuit cnyyain METaXPOHHbIX MHOXE-
CTBEHHbIX MHTPAOPOUTANBHBIX apPTEPMOBEHO3HbIX PUCTYN Y NALMEHTA C BPOXKAEHHbIM MOPOKOM cepaua. Heitpoxupyprus
2024;26(4):81-7.
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Clinical case of multiple metachronous intraorbital arteriovenous fistulas in a patient
with congenital heart disease

A.A. Glushaeva, D.S. Kislitsin, T.S. Shayakhmetov, M.G. Kilchukov, R.S. Kiselyov, A.V. Gorbatykh
E.N. Meshalkin National Medical Research Center, Ministry of Health of Russia; 15 Rechkunovskaya St., Novosibirsk 630055, Russia

Contacts:

Alexandra Andreevna Glushaeva alexandra-glushaeva@mail.ru

Intraorbital arteriovenous fistulas are rare arteriovenous shunts inside the orbit without connection with the cavernous
sinus. This article describes a clinical case of multiple metachronous intraorbital arteriovenous shunts in a patient with
univentricular heart disease and secondary erythrocytosis. Transarterial embolization of the first shunt had a positive
clinical effect for 2 months. The recurrence of symptoms was caused by the formation of a new shunt on the same
draining vein, but in a place remote from the previous locus. Repeated embolization gave a positive effect for the same
period. The next relapse had a more malignant course, up to dislocation of the eyeball. The right orbit decompression
has given a stable positive clinical effect up to the present moment.

Based on extremely limited literature data of such cases and our own experience, we concluded that an individual and
multidisciplinary approach to such patients with careful postoperative follow-up is necessary.

Keywords: embolization, ophthalmic vein, intraorbital, transarterial, orbit decompression, multiple arteriovenous fistulas

42024

Hab6niopeHue u3 npaktukm | Case from practice

81


https://creativecommons.org/licenses/by/4.0/
mailto:alexandra-glushaeva@mail.ru
mailto:alexandra-glushaeva@mail.ru

4’2024

Hab6niopeHue u3 npaktukm | Case from practice

82

HENPOXUPYPTUA
TOM 26 Volume 26

Russian Journal of Neurosurgery

For citation: Glushaeva A.A., Kislitsin D.S., Shayakhmetov T.S. et al. Clinical case of multiple metachronous intraorbital
arteriovenous fistulas in a patient with congenital heart disease. Neyrokhirurgiya = Russian Journal of Neurosurgery

2024;26(4):81-7. (In Russ.).

DOI: https://doi.org/10.17650,/1683-3295-2024-26-4-81-87

BBEJIEHUWE

HMHTpaopOuTaibHble apTepUOBEHO3HBIE (DUCTYIIBI
(MOAB®) — oueHb peakue apTepUOBEHO3HBIC IITYHTHI
HUCKITIOUNTESIEHO BHYTPH OPOMTHI, KOTOPHIC HE COCIUHS-
IOTCSI ¢ KABEpHO3HBIM CHHYCOM M OOBITHO CHAOXKAaIOTCS
BETBSIMM IJIa3HOM apTePUH, TUCTATLHBIMUA BETBSIMU BHYT-
peHHe BepXHEUeTIOCTHOI apTepun WX CpeaHeit 000I10-
YeYHOW apTepyM M BIIANAIOT B PACIIMPEHHBIC BEPXHIOIO
WA HIDKHIOO TVIa3HbIE BEHBI JIMOO UX IIPUTOKHU. DTHUOJIO0-
rudeckoii ocHoBoii MOAB® MoxkeT ObITh TpaBMaTHYECKOE
MMOBPEXICHNE, OMHAKO OOJBIIMHCTBO M3 HUX SBJISIOTCS
CIIOHTAaHHBIMU. TaKWe MIYHTH MOBHIIIAIOT BHYTPHUOPOM-
TaJlbHOE OaBJICHWE B BeHaX, IMMPUBOIAT K 00pa30BaHMIO
BapMKO3HOTO PacIIMPeHNs BEH 1 BEI3BIBAIOT IIOKPACHEHIIE
IJ1a3, 3K30(DTaJbM, CHIDKEHUE OCTPOTHI 3pEHUS M KPOBO-
n3ausaHUS B 11a3. C TOYKM 3peHUs JIeYCHUST HAaOOIBIITIIA
WHTEPEC B MOCICIHEE BpEeMSI IIPEICTABIISICT TPAHCBEHO3-
Hast amOonau3auus [1-7].

B craThe onrcaH KIMHUYECKMI cydait hopMupoBa-
HUST MHOXXECTBEHHBIX MeTaxpoHHBIX MTOAB®, octoxXHUB-
IIUXCsI BEIBUXOM HUIICHJIATePaIbHOTO IJIA3HOTO SI0JI0Ka,
JIeYeHNEe KOTOPBIX OCYIIECTBIISITIOCH C MCITOIb30BaHUEM
KOMOMHWPOBAHHOTO XUPYPIrUIECKOTO MOIXO0aA.

KJIIMHUYECKWU CITYYAU

Ilayuenm, 40 sem, nocmynus ¢ HMHI] um. axad.
E.H. Mewankuna c scarobamu Ha 8bicmosiHue npagoeo 21as-
HO020 20/10Ka, 4Y8CMB0 0asAeHUs 8 NPABOLL 2AA3HUYE, CHUNICE-
HUe ocmpombl 3peHUsi Ha Npaswblil ena3, 06oeHue 8 21a3ax
npu g3ensnde enpaso (puc. 1). M3 anammuesa: c demcmea na-
yuenm Habawdaemcs y Kapouonoea no no8o0y 8poNCOeHHO20
nopoxa cepoua (eduncmeeHHblil 08YNPUMOHUHbLIL 1e6blil Jice-
Ayoouex cepoya, Koppueupo8anuas mpaHcno3uyls Mazucm-
PanvHblX apmepuil, 6y16008eHMPUKYASPHOE OmeEepcmue,
BbICOKAs 1€204HAs1 2UNEePMEH3Usl, XPOHUYECKAs cepOeyHas
Hedocmamournocmo 111 cmaduu, 6mopuuHbLil 3pUmMpoyumo3s).
C 2016 e. nayuenm cman omme4ams 8bICIMYyNaHue nPasoo

il

Puc. 1. Brewruii 6uo enaza nauuenma Ha momenm eocnumanuzauuu (mait 2021 2.)

Fig. 1. Patient’s appearance at the time of admission (May 2021)

Puc. 2. Myasmucnupanvnas KoMnslomepHo-momoepaguuecKas aHeuoepa-
Qus: chpasa npusHaKu apmepuoseHo3HOl MarbOOPMAyUU KpblioHeOHOU
AMKU U HUXCcHell enasnuvroil wieau. Tpagocmoporruil sx30pmansm u deghop-
Mauus eepxreeo exa

Fig. 2. Computed tomography angiograpy: on the right there are signs
of arteriovenous malformation of the pterygoid fossa and the lower orbital
fissure. Right-sided exophthalmos and upper eyelid deformity

enasnoeo sbaoka. B 2018 e. enepevie duaznocmuposana ap-
mepuoeenosuas gucmynra (ABD) npasoii opoumesi (puc. 2).
Koncunuymom epaueii 06axcob: npuHamo peuierue o KoHcep-
B8AMUBHOI MAKMUKe AeUeHUs 86U0Y MANCEN020 CONYMCMEY -
Houjeco nopoKa pazeumusi, a makKice KpaiHe 8bicOK020 pucka
nomepu 3peHus Ha NPAGblil 21a3.

B anpene 2021 e. cocmosnue nayuenma yxyouunocs,
NOSIBUAUCH N0KANbHASL 001€3HEHHOCIb NPU 08UICEHUL NPABO-
20 21a3H020 A010Ka, 080€eHUe 6 21A3aX, CHUJICEHIUE 0CIPOMbl
3peHus Ha npasolii e1as 0o 0,6, no noeody ueeo oH Obla 20CHU-
maausupoéan 6 HMHUI] um. axao. E.H. Mewankuna.
Ilo dannbim cenekmusnoil aneuoepaguu 6u3yaru3uposaH
apmepuogeHO3HbLIL UWYHM 8 NPoeKyuU 6epulutsl (apex) npa-
8ol opbumoi ¢ appghepenmamu u3 uUH@GpPaopPoOUMabHOI emeu
BepXHeUeNOCMHOl apmepuul, KAUHOBUOHOI 6emau cpedHell
000404e4HOU apmepuu, 8038pAMHOI 000404e4HOl 6emaeu
21a3HOll apmepuu cnpasa u opeHasicem uepe3 U3eUmyio U eu-
nepmpo@upoBanHy0 npagyr0 GePXHION 2AA3HUYHYI0 GeHY
pempoepadro 6 auuesyio éerny (puc. 3). C yuemom npoepeccu-
pytoueeo deuyuma co crmopoHbl 3peHusi NPUHAMO pelleHue
00 onepamugHoM AeHeHulU.

29.04.2021 svinonnena amoboruzayuss ABD gepuiunol
npaeoil opoumsl ¢ UCHOAB308AHUEM OANNOH-ACCUCMEHUUL.
Jocmyn ocywecmenen uepes npagyto 6edpeHnyto apmepuio
npu nomowu eaid-kamemepa Envoy, cesexmuensiii do-
cmyn — npu nomouwyu bannoHHo2o0 kamemepa Scepter é ag-
hepernmol u3 eepxneuenroCMHOU U cpednell 060104e4HOU ap-
mepuil NO3MANHO, CYMMAPHO 86e0eH0 2 MA Head2e3u8HOll
komnosuyuu PHIL 25 % (puc. 4). Qucmyna smbosusuposana
cybmomanbHo, 0CMAACs He3HAYUMENbHBLI APMEPUOBEHO3HbLL
cOpoc U3 2na3Hoil apmepuu co CMazHayueil KOHMpacmHozo
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Puc. 3. Ilepebparvuasn aneuoepaus: a — b6acceiin npasoii 6nympeHHell COHHOU apmepuu (60K08as npoekyus); 6 — 6accelin nPagoii HApYyICHOU COHHOU
apmepuu (6okoseas npoexkyus). 1 — agppepenm u3 enasmoii apmepuu; 2 — agpgpepernm u3 cpedueli oboaoueyroil apmepuu,; 3 — agpghepenm u3 enympeHHei
6epXHeueAtOCMHOU apmepuu,; 4 — 3¢ppepenmunas cynpaopoumanvHas 6eHa

Fig. 3. Digital subtraction angiography: a — the right internal carotid artery circulation (lateral view); 6 — the right external carotid artery circulation (lateral
view). 1 — the ophthalmic artery feeder; 2 — the middle meningeal artery feeder; 3 — the internal maxillary artery feeder; 4 — drain supraorbital vein

U 08UICEHUSL NPABO20 2A1A3HO20 S010KA, YACMUUHO20 pezpec-
ca sk3opmanvma (puc. 5). Oonako yepe3 2 mec nayuenm
cman ommeuams NOKPACHeHUe U OMe14HOCHb KOHBIOHKIMUBHL
npagoeo eaaza. Ilo dannvim KormMpoabHOU aneuoepaguu
6 cenmsbpe 2021 e. svisiaen peyuoue ABD na npexcueii ope-
HUpyrouweil 6ene, HO coycmoe cqhoOpMUpo8anocy 8 dpyeoii ee
uacmu (6 npoeKyuu nepeoHesepxHUx omoenos mMedualbHoll
CmeHKU opoumbL), NPUMOK — U3 KAUHOBUOHOU 8em8l Npagoii
cpedHeli 06on0ueuroll apmepuu (puc. 6), apmepuUoOB8eHO3HO20
cOpoca u3 2na3Holl apmepuu He 8bls8AEHO.

01.10.2021 8binonnena mpancapmepuanibHas IM00aU3a-
yusi AB® meduanvroil cmenku opbumol cnpaga adee3usHoll
komnosuyuei Glubran. Buympucocyoucmoiii docmyn ocy-
wecmeneHn ananroeuyno I1-my smany. Ilocaeonepayuonnotii
nepuod npomekan ¢ YACMUYHbIM 80CCIMAHOBACHUEM 8 GUde
pezpecca ome4HOCmU U eunepemuu.

Puc. 4. Konmpoavras unmpaonepayuorHas aHeuocpamma nocae sImooausa-
yuu. Bacceiin HapyycHoil conHoll apmepuu cnpaea, 60K08as NPOEKUUs

Fig. 4. Intraoperative digital subtraction angiography after embolization. The
right external carotid artery circulation, lateral view

Puc. 5. Brewnuii 6uo enasza nayuenma uepes 2 mec nocie onepamueHo20
AeyeHus

Fig. 5. Patient’s appearance 2 months after surgical treatment
Puc. 6. Konmpoavhas uyepebpanvhas aneuoepagpus. bacceiin npasoii napync-
HOIl COHHOU apmepuu, 60K08as NPOEKUUs: apMepUoBeHo3Has pucmyra me-
JuanvHoi cmenKu npagoti opoumol. 1 — mecmo mexyujeeo coycmosi; 2 — 10-
KYC 9MO0AU3UPOBAHHO20 COYCMbS

eeulecmea, om eco CenNeKmuBHoll 3M60ﬂu3auuu Obi10 peuieHo
omKaszamuscs 3814()}/' BbICOK020 pUcKa paseumus npasocmo-

ponneeo amasposa. Fig. 6. Follow-up digital subtraction angiography. The right external carotid

HOCﬂeOﬂepaL{LlOHHblﬁ nepuod npomexai ¢ noaoxcumenb-
HOU OUHAMUKOIL 8 8Ude YacmMUUHO20 80CCMAHOBACHUSA 3peHUsA

artery circulation, lateral view: intraorbital arteriovenous fistula of the medial
wall. 1— the location of the current shunt; 2 — the locus of the embolized shunt
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Puc. 7. Brewnuii 6uo eraza nayueHma Ha MOMeHmM NOBMOPHOL 20CHUMAAU-
3ayuu (sHeaps 2022 e.)

Fig. 7. Patient’s appearance at the time of re-admission (January 2022)

Puc. 8. Maenumno-pe3onancuas momoepamma: Ha oHe 3K30¢pmanvma
cnpaga onpedensiemcs OCMAmMoO4YHbIE KPOBOMOK 8 APMepU08eHO3HOU MAAb-
hopmayuu yepes 6emeb NPagoil cpedreil 000104eUHOl apmepuu

Fig. 8. Magnetic resonance imaging: exophthalmos on the right, residual
arteriovenous malformation’s blood flow through the branches of the right
middle meningeal artery

B dexabpe 2021 2. npousouen ouepedHoli peyuoue omeu-
HO-60CHANUMENBHBIX CUMNINOMOB 8 00AACMU NPABOT OpOUMbL.
1lo mecmy ncumenvcmea nayueHmy Hanoxcenvl Gaegapopa-
Quueckue webl, darbHeluee npoepeccuposanue npoyecca
npueeno K ux HecocmosmenvHocmu (puc. 7).

Ilpu noemopnoii eocnumaauszayuu 6 sueape 2022 e.
10 OGHHBIM KOHMPOABHOU UepeOpanbHoll aHeU0epaguu 6bis16-
AeHa HesHauumenvHas pexanaiusayus ABD ¢ gopmuposa-
HUeM MeAK020 ceuua 8 001acmu MeoudatbHoU CIMeHKU npaeoi
opoumol, N0 OaAHHLIM MACHUMHO-PE30HAHCHOU MOMOeDa-
@uu — NPUBHAKU OMeKa 2AA3HbIX MblUllY U KOHBIOHKMUGDL,
KAem4amKu eepxne2o u HuicHe2o éexa (puc. §).

[layuenm npokoncyasmuposar ogpmansmonozom. Yema-
HO8AeH OUACHO3:! 8bIGUX 2AA3H020 AOA0KA CNPABA, CHUMNCEHUE
ocmpomul 3perus 0o 0,2. Pexomendosaro nposederue dexom-
npeccuu npagoii opoumbL.

Puc. 9. Humpaonepayuonnbiii s9H0oCKonu4eckuii CHUMOK 6 KOHUe Onepayuu.
Cmpenkoil ykasan gpaemenm pempoOyas0apHoli kaemuamgu, npoaabupy-
rowuil 8 cghopmuposanHslii KOCMHbLI deghekm

Fig. 9. Final intraoperative endoscopic image. Fragment of retrobulbar fiber
prolapsing into the bone defect (arrow)

Puc. 10. Konmpoavras aneuoepamma om 29.07.2022. bacceiin npagoii Ha-
DPYJUCHOIL COHHOL apmepuu, 60K08as NPOeK YU

Fig. 10. Follow up digital subtraction angiography from April 29, 2022.
The right external carotid artery circulation, lateral view

07.02.2022 6 ycaosusx HMUI] um. akao. E. H. Mewan-
KUHQ 8bINOAHEHbl MPAHCHA3AAbHAS SHOOCKONUYECKas 0eKoM-
npeccus npasoil OpoUmMbL, YaCMU4HAs Pe3eKyus SMO0AUUPO-
sannoli ABD. B xode onepayuu yoanenvt yuacmo 6yManCHOIl
NAACMUHKU PeUem4amoi Kocmu u )pazmenm KoHeromepa-
ma HOAB®D 0o cmabunvhoeo npoaabuposaius pempooyib-
OapHoll Ka1emyamku 8 npoceéem 0CHO8HOU nazyxu (puc. 9).

Tlocaeonepayuonmbiii nepuood npomexan ¢ NHOAOICUMENb-
HOU QUHAMUKOU 6 8Ude YaCMU1H020 pecpecca IK30(hmaroma
u xemosa. 28.02.2022 no mecmy icumenbcmea nayueHmy
Hanodxcenvl Oaegpapopapuueckue wievl. Ilo danHvim KoHm-
DOABHBIX OCMOMPOE 0MANBMOA0LA: HUBCAUDOBAHUE S6ACHULL



Puc. 11. Buewnuii 6ud enasa nayuenma uepe3s 9 mec nociae onepayuu (Hos0po
2022¢.)

Fig. 11. Patient’s appearance 9 months after surgery (November 2022)

MeCMH020 80CNAAEHUs, 8 MOM YUCAe XeM03d, YaCMU4HAs
PeoyKuyUs IK30pmansma, 60CCMAaH08AeHUe OCPONbl 3PeHUs
do 0,6.

[lo dannvim KonmponsHoil aneuoepaguu om 29.07.2022
NPU3HAKOB8 PAHHe20 apmepuo8eH03H020 copoca, 3aN0AHeHUs
namono2u4eckoli cocyoucmoii cemu 8 obaacmu npagoil opou-
mol He gvlseneno (puc. 10). Bepupuuyuposana noaunas o6au-
mepauyus coycmos nocae onepamugHoeo aevenus. llayuenm
npodoaxcaem ambysamopHoe Habarwdenue ¢ HMHUI]
um. akad. E. H. Mewanxuna. Ha oannom smane moi He om-
MeuaeM y NAyUeHmMa KAUHUYECKUX NPU3HAKO8 peyudusd
Ha npomsxcenuu 15 mec (puc. 11).

OBCYXIEHUE

Cnygaun popmupoBanust MOAB® moctatoyHoO peaku,
TEeM He MeHee, COTVIACHO M3YYeHHBIM HaMM TaHHBIM JINTE-
paTyphl, CTpaTerusl JedeHMsI IPH TAaHHOM ITaTOJOTHU
olpezesieHa, 1 UMeIOTCS paboTHI, ITOATBEpXKIaoIIne 3(-
(PEeKTUBHOCTb MPUMEHEHUS IHAOBACKYJISIPHBIX METOAOB,
B YaCTHOCTH TPAHCBEHO3HOM 3MOOIM3aIINHN.

B Haubonee no3mHelr 0030pHOI CTaThe, OMyOJIMKO-
BaHHOI B 2017 1., cmeumanuctel [leknHCcKOro Heilpo-
XUpyprudeckoro meHTpa X. Lv 1 coaBT. cOOOIIAOT BCETO
0 26 HaWIeHHBIX CiIy4asXx MOJOOHOro 3aboJieBaHMS.
Y 4 (15,4 %) naumentoB MOAB® BO3HUKIIM BCIISACTBUE
MOBpeXAeHUS OpOUThI U Y 22 (84,6 %) maLueHTOB ObUIU
CIIOHTAHHBIMU, ¥ 2 (9,1 %) U3 HUX IPOU3OIIIE] Pa3PhIB
aHeBPU3MEI ITa3HO# apTrepun. [1o uTroram mpoBeneHHOTO
aHaMM3a 00HAPYKEHO, YTO Y 13 IMareHToB, IIePEeHECIIINX
TpaHCBEHO3HYI0 aMbom3anuio B iepuoxn ¢ 2000 mo 2013 1,
BKJTIOUAsI MOCTYII K OCAPEHHOM BeHEe, XMPYPTAISCKUM 10~
CTYII K BepXHEW MIa3HUIHOU BEHE W MPSIMYIO ITyHKIIUIO
BepXHEU MJIY HIDKHEH INTA3HUIHBIX BEH, YaCTOTa M3JIede-
Hust coctaBuiia 70 % 6e3 Kakux-11u00 mo0ouHbIX a3 dex-
ToB. HampoTuB, B rpymnmax paHHEro KOHCEPBaTUBHOTO,
XUPYPIrUIECKOTO JICUSHHS M TPaHCAPTEePHUATbHO SMOOII -
3l YacToTa usjiedeHust cocrasmia 35 % npu 30-mipo-
LIECHTHOM YXYIIIeHUU 3peHus [8].

B ciryyae Hamero mammeHTa TpaHCBEHO3HAsT SMOOJIH -
3alMs MIPEICTABIISIIACh MAJOIOCTYITHOM B CBSI3U C SIPKO
BBIPAXXKCHHOUW M3BUTOCTBIO W TUNEpTpodueit npeHUpy-
oIIeit BeHBI, UTO KpaliHe 3aTPYIHSIET BHYTPHUCOCYIUCTHIN
IIOCTYIT K CAMOMY COYCTBIO. DMOOIM3aIINS JTUIIh IpEeHU -
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pyIoIeil BeHbI BBUIY TAKOTO OOWMIIMSI IIPUTOKOB 1 BhIpa-
JKEHHOTO apTepHMOBEHO3HOTO cOpoca, o HAIllMM coo0pa-
JKEHUSIM, MOTJIAa TIPUBECTU K HEpaINuKaIbHOMY JICUCHUIO
W3-3a HaJIN4IWs aJIsTepHATUBHBIX ITyTeii BEHO3HOTO IpeHaXKa.
Kpome Toro, ¢ yaeToM IipearoiaraeMoro 60IbIIoro oobeMa
3SMOOIM3UPYIOIIETO areHTa B CTyJae TPAaHCBEHO3HOTO Jicue-
HUST COXPAHSUICS BBICOKMI PUCK TATBHEHIIIETO TIPOTPecCcu-
POBAHUS 3pUTEIBHBIX W INIA30IBUTATCIBHBIX HapyIICHUI
Ha (poHe HapacTaHus Macc-3¢ddeKkTa. B cBI3M ¢ HaTmunem
OTHOCHUTEJIEHO 6e30I1acCHOTO [Tl 3pUTEIIBHBIX ITyTel TpaHC-
apTepUaIBHOTO JOCTYTIA ObLIa OIIpeesicHa CTPATETHS C TIPH-
OPUTETHBIM MCITOJIb30BAHUEM JTaHHOW TeXHUKU.

IlepBEIit 3TAIT 3HIOBACKYJISIPHOTO JICUSHUS MBI CUM-
TaJI YCIIEITHBIM, TaK KaK MHTpaoIepallmOHHO Ha0II01a-
JIN pacIpocTpaHeHNEe SMOOIM3NPYIOLIETO areHTa II10 IIy-
TSIM IIPUTOKA, B MPOEKIIMIO CAMOTO COYCThSI, a TaKXKe
IpeHUpYIolIei BeHbl. HecMOTpSI Ha OCTaTOYHEII apTepHO-
BEHO3HBIN COPOC M3 TJIa3HOU apTepuu, IUTNTEIbHASI CTar-
HaIIVsl KOHTPACTHOTO BEIIeCTBA IIPY KOHTPOJIBHOIT aHTHO-
rpacdu CBUACTEICTBOBAIA O 3HAUMTEIIPHOM CHIKCHUH
apTepruoBeHO3HOTO cOpoca. Kpome Toro, B TMHAMUKE MBI
OTMETWJIN Y TAIleHTA TTOJOXUTEIbHBINA KIMHNYCCKUIA
addexr.

Korma y mamueHTa BIiepBbie BO3HMK KIMHUYECKUIA
PELMINB U TI0 Pe3yJIbTaTaM CeJICKTUBHOI aHTHOTpadun
OBUIO BBISIBJICHO HOBOE COYCTHbE Ha IIPEXHEH IpeHUpy-
[oleii BeHe, padboueit Bepcueit ObLJIO 00pa3oBaHME TATO-
JIOTMYIECKOTO IIIYHTA 110 MeXaHU3My (pOpMUPOBAHUS Iy-
panpHOI apTepuoBeHO3HON ductynsl (JABP) mim
MHOXeCTBEHHBIX MeTaXxpoHHBIX JJAB®. XoTg maroreHes
WX JOCTOBEPHO HEM3BECTEH, CUMTAIOT, UYTO TTOCIIC TOTO KaK
BO3HHUKJIM BEHO3HAsI TUIIEPTEH3MsI M BEHO3HBIN TPOMOO3,
MOXET HayaThCsI MEPECTPOiiKa apTepruaJbHBIX KaHAJIOB
u pasputue JJAB® nocpencTBoM HeoaHTHOTEHE3a. DTOT
TIPOLIECC CBSA3aH C YCUJICHUEM PETYIISILINT WHIYIIUPYeMOTO
TUTIOKCcHei hakTopa lo; hakTopa pocTa SHIOTEIHS COCY-
IoB; (akTopa o, MPOUCXOMAIIETO U3 KIECTOK CTPOMEI,
Y MaTPUKCHOI MeTayutorpoTenHasbl 9 [9—11]. Bo3amoxHo,
TOCJIeONepalliOHHAS aHTUKOATYJISTHTHASI TepaITisI CIT0Cco0-
cTBOBaJIa npoduiakTuke peuunvsa guctynbsl. CoriacHo
IPYTOil TeOpHH BO3MOXKHO HapyIIeHHE TeMOTUMHAMUKU,
B YaCTHOCTH T10 2 CJICAYIOIINM MeXaHu3MaM: 1) BEeHO3HBIN
IpeHaX, BO3HMKAIOIINKA BCIEICTBUE CYIIECCTBYIOIICH
JJAB®, MOXeT BbI3BaTh TYPOYJIEHTHBIN MOTOK MW 3aCTOM
B OTIAJICHHOM BEHO3HOM pPYCJIe, 9TO IIPUBOINUT K TPOMOO-
3y CHHYyCa W pa3BUTHIO IOMOTHUTENbHBIX [JAB®; 2) Be-
HO3Hasl TUTIEPTEH3MSI MOKET UMETh CIICICTBHEM Pa3BUTHE
JAB®, a moBbIllIEeHNE CUHYCOBOTO OaBJIEHUSI, OOYCIIOB-
JIeHHOe HadayibHOI JIAB®, MoxxeT mpuBeCcTH K 00pa3oBa-
HUIO MHOXecTBa HOBBIX JIAB® B apyrux mecrax [12—14].
OnHO3HAYHO 3KCTPAIlOJUPOBATh 3TH MaHHBIC Ha HAaII
KIMHAYECKUI CITyJdail HeJTb3sl N3-3a Pa3IMIHOTO CTPOCHMS
CTEHKM IypaJIbHOTO CUHYCa Y MHTPAOPOUTAIBHOI BEHBI,
HO, BO3MOXHO, HEKOTOPHIC aCTIIEKThI JaHHBIX TCOPUIT IMe-
10T MECTO M B CJTydae ¢ MHOXECTBEHHBIMUA METaXpOHHBIMU
NOABO.

42024

Hab6niopeHue u3 npaktukm | Case from practice

85



4’2024

Hab6niopeHue u3 npaktukm | Case from practice

86

HENPOXUPYPTUA
TOM 26 Volume 26

Russian Journal of Neurosurgery

OTcpodYeHHOE YXYIIIeHWE, HACTYIIMBIIECE Y HAIIIETO
MMaIeHTa mocie 2-i 3MO0IM3alIM1, MBI CBSI3BIBAJIM C BE-
HO3HBIM TPOMOO30M BCEW IPEHUPYIOLLEN CUCTEMbI PABOM
opbutsl. Bo3amMoxHO, Ha (OHE IIUTEIbHONM BEHO3HOMU
TUTIEPTEH3UN TPUCOEAUHUIICS CENTUUECKUM Mpoliecc
U 3TO TIPUBEJIO K MPOrpecCUpOBaHUIO 3a001€BAHUS U Bbl-
BUXY TJIa3HOTO $s10J10Ka BCIAEACTBUE PETPOOYIHLOAPHOTO
oteka. OOHapyXeHHas TIpX CEJICKTUBHOI aHTHOTrpadun
Menkococyaunctas AB®, mo HalleMy MHEHUIO, HE MOTJIa
ObITh MPUUMHOM TaKOW KIIMHUYECKOW KapTUHBI. [Tpu aTOM
CJIOXKHO BBISIBUTh NIPUYMHHO-CJIEACTBEHHYIO CBSI3b IO~
BTOPHOTO (hOpMUPOBaHUS (DUCTYIIBI U BBIBMXA TJIA3HOTO
si0;10ka. Bo Bpemsi npoBeneHus TpaHCHA3abHOM 1EKOM-
mpeccny QYHKIMOHMPYIOMAsT (bHCTyJIa He OblIa 3aTPOHYTA.
Ilocne nmpoBeaeHus AeKoMIpeccuun (pUcTyia CIOHTAaHHO
TpoMOuMpoBajach. C ydeToM CTaOMIBHOTO KIIMHIYECKOTO
a¢deKTa mocse BEITOMHEHYSI IeKOMIIPECCUI OPOUTHI TaK-
K€ MOXKHO MPEATOI0XUTh, YUTO BBIPAXKEHHOCTh Mpolecca
Ha MOMEHT 1-T0 3Tara jedeHusT (MHOTOUKCIICHHBIC TUTIeP-
TpodrpoBaHHBIC N3BUTHIE adGEePEHTH M BAPUKO3HO pac-
IIVPEHHBIN U3BUTON 3 depeHT, 3aHNMAIOIINI OIpee-
JICHHBIN 00BbeM INIA3HUIIBI) TpeOOBaja OMHOMOMEHTHOM
JIEKOMITPECCHUU OPOUTHI Cpasy MOcC/e BbIMOJTHEHUST 9MO0-
Jym3anun. OgHAaKO Ha TaHHBIM MOMEHT 3Ta TCOpHS He Ha-
XOJIUT MOATBEPXKIEHMUS B OIyOJIMKOBAaHHBIX paboTax.

Ilpu aHanM3e JaHHBIX JUTEPATYPhl HA TIPEIMET BO3-
MOXKHOTO HAJIM4MS 3a001€BaHUSI COETMHUTEIbHOM TKAaHU
B ucciaegoBanuu M. Pepin u coaBT. HaliieHbl CBEICHUS
0 TMauMeHTax ¢ cuHapoMamu Diepca—/dannoca IV tuna
1 MapdaHa, y KOTOPbIX UMEJIMCh UHTpaKpaHUaJIbHbIE

cocyaucTeie mopaxenus [15, 16]. O6a 3t cuHApOMa
He YKJIaIbIBAINCh B KIIMHIYECKII MOP(MOTHUIT HAIIIETO TIa-
nueHTa. OmHAKO HEIb3sI UCKITIOUNTh, YTO Y HETO MMeeT
MECTO BapHaHT HemnddepeHIIMPOBaHHON (DOPMBI ITHC-
TUTa3UM COCTWHUTEILHOM TKaHU, KOTOPBIM MOT OBI Jac-
THUYIHO OOYCIIOBUTH TAKOE TEUCHME 3200 ICBaHMS.

Hcxonst 3 mojydeHHOTO HaMHM OITBITa, MBI pEKOMEH-
JIyeM OCYLIECTBJISTh O0JIee TIATEBHOE TTOCIIEOTIEPALIMOH-
HOe HaOJIIoIeHNE 3a TAKMMM ITAIlMeHTaMU C TIPOBEICHNUEM
KOHTPOJIBHEIX OCMOTPOB Y 0bTaIbMOJI0Ta He pexe 1 pa3a
B MeCSI, BBIIIOJTHECHUEM KOHTPOJBHOU CEJIEKTUBHOM
aHTrorpaduu He To3aHee 2 MeC TTOCIIe JICYCHUS U pAaCCMO-
TpeHHEM BOIIPOCOB O MPOQPIIAKTUYESCKON aHTHKOAry-
JISHTHOM W TIPOTMBOBOCITAJIMTENIBHON Teparuu B ITOCTIe-
olepalilnoHHOM Tteproae. OaHaKO HAI peKOMEHIAITNN
MMEIOT JINIIh SMITMPUIECKYIO OCHOBY M HE MMEIOT JOKa-
3aTeIbHOM 0a3bI, COOTBETCTBEHHO, ITPU JICUCHUM TaKUX
MallMEHTOB TpeOyeTcs] MHANBUAYATbHBIA M MYJIBTUINC-
OUTTMHAPHBIN TTOIXO]I.

SAK/TIOYEHHME

Hamu nipencTasieH KITMHWTYECKUNA c1ydait hopMUpo-
BaHMS HEe OMMMCAHHOTO paHee BaprMaHTa MHOXKECTBEHHBIX
MeTaxpoHHBIX MOAB® ¢ murpamnmeii coycTbs 1Mo XOay
IpEeHUPYIONIeH BeHBl Y MallMeHTa C TSKEJIOW YHUBEH-
TPUKYJSIpPHOU martojorueit cepaua. Tonapbko Oymarogaps
MHOTOATAITHOM KOMOWMHMPOBAHHON SHIOBACKYJISIPHOMU
¥ TPaHCHA3aJIbHOM HIOCKOITITIECKOM XMPYPIMH MbI CMOTJIN
MOOUTHCS TTOJTHOM OKKITIO3UU COYCThSI O¢3 TTOTepH TTaIu-
€HTOM 3PEeHHUS 1 C XOPOIITNM KIMHUIeCKUM 3P PEeKTOM.
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Llens paboTsl — onucaHue ciyyas pafguaLnoHHOMHAYLMPOBAHHOMO OCTOXHEHUSA, pa3BMBLIErocs Nocie NPoBeAeHUs pa-
AMOXUPYPruYECKOro CTepeoTaKCUYECKOro JIeYeHNs KaBepHO3HOI Mab(opmMaLMu roNoBHOMO MO3ra.

MauneHTka 34 net obpatunack B LleHTp pagnoxupyprum HUW ckopoii nomowm um. H.B. Cknudocosckoro ¢ xanobamu
Ha YacTble rofoBHbIe 60K 1 06yt cnabocTb. Mpu BLINONHEHUU MATHUTHO-PE30HAHCHOW TOMOrpadMu roNoBHOMO MoO3ra
BbIfiB/IEHA My6UHHAA KaBepHO3Has ManbhopmaLus nesoro nonywapus. C Lenbio CHUXKEHUA PUCKA NOBTOPHOTO pa3pbiBa
KaBepHO3HOIt Manb(popMaLMmu NaLMeHTKe peKOMEHA0BAHO BbINONIHEHNE CTepe0TaKCUYeCKO PaMoXupypruyeckoii one-
pauuu Ha annaparte Elekta Leksell Gamma Knife Perfexion.

BO3MOXHOCTU NeveHUs LepebpanbHbIX KaBEPHO3HbIX MaNbhOPMaLIMIA 3HAYUTENBHO PACIIMPUANCH C NPUMEHEHUEM CTe-
peoTaKCMuecKoi paanoXUpypruy, KOTopas ABNAETCA afbTEPHATUBHLIM METOAOM B CJy4asx MyOUHHOrO pacnonoxeHus
NaToNorMyecknx 04aros B YHKLMOHANBHO 3HAYUMbIX 30HaX FOJIOBHOTO MO3ra, KOTfa XUpPYpruyeckoe yaaneHue conps-
)KEHO C BbICOKUM PUCKOM YCYryGneHus HeBponoruyeckoi cumntomatku. OfHaKO OCNIOXHEHUA MOCne NPOBEJEHHOro
PaAMOXMPYPruYECKOro CTEPEOTaKCMYECKOTO TeYeHNs ABASIOTCA aKTyabHOW Npo6aemMoii U nocnefytoLee fUHAMUYeCKoe
HaboeHne C KNMHUYECKOI OLEHKO COCTOSHUA NaLMeHTa U HelipoBU3yanu3aumei TpebyIoT BHUMaHWS U MynbTUAUCLMUN-
NIMHApHOTo NoaxoAa.
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A patient, 34-year-old, applied to the Radiosurgery Center of the N.V. Sklifosovsky Research Institute for Emergency
Medicine with complaints of frequent headaches, general weakness. The magnetic resonance imaging of the brain
revealed a deep cavernous malformation in the left hemisphere of the brain. In order to reduce the risk of re-rupture
of the cavernous malformation, it is recommended to perform a stereotaxic radiosurgical operation using the Elekta
Leksell Gamma Knife Perfexion apparatus.

The possibilities of treating cerebral cavernous malformations have significantly expanded with the use of stereotaxic
radiosurgery. Radiosurgery is an alternative treatment for symptomatic cavernous malformations in cases of deep-seated
lesions in functionally significant areas of the brain, the surgical removal of which is associated with a high risk of worsening
neurological symptoms. However, complications after radiosurgical stereotaxic treatment are an urgent problem,
and subsequent follow-up with a clinical assessment of the patient s condition and neuroimaging requires attention
and a multidisciplinary approach.
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BBEJIEHUWE

LlepeodpanbHbBIe KaBepHO3HBIE Mambhopmarui (KM) —
peaKo BCTpevawouasicsl naTojaorus ¢ paclpoCcTpaHEHHO-
cTbio B monyssiuuu 10 0,5 %. 3ayactyio KM GeccumnToM-
HBI ¥ CTAHOBSTCS CITyYaiHOW IMAarHOCTUYECKON HAXOIKOM.
VYBenunueHue BoisiBasieMocTd KM CBSI3aHO € IIMPOKKUM
HCIIOJIb30BaHUEM B KIIMHUYECKOM MpaKTUKe MAarHUTHO-
pe3oHaHcHO# Tomorpacduu (MPT), aro mpuBeso K n3me-
HEHUIO B TAKTUKE BEACHMS MALIMEHTOB C JAHHOM MaTOJIO-
ruei [1]. Knuauuyeckue nposinenuss KM mipexnae Bcero
CBSI3aHBI C KPOBOMBIIUSIHUSIMU B CTPYKTYPY 00pa30BaHMS
W/ WA IIPWIEKAIIYIO TTApEHXUMY TOJIOBHOTO MO3Ta, 0CO-
OCHHO TIPU PACTIONIOKEHNH B PYHKIIMOHAJIBEHO 3HAYMMBIX
30Hax Mo3ra. [1o JaHHBIM pa3HBIX UCTOYHUKOB JIUTEpa-
TypBI, BEPOSITHOCTb KPOBOM3MUSIHUS cocTaBiseT 0,25—
16,5 % B ron. I[1pu 3TOM PUCK IOBTOPHOI'O KPOBOM3IUSIHUS
mpu KM cyrpareHTOpHabHOM JTOKAIM3aIUN B CPeIHEM
Bo3pacraeT 10 55—88 % B roa, npu KM cTB0J10BOI1 J10Ka-
Jm3auuu — 1o 33,9 % [2].

Br160p MeTona JeyeHrs1 TAaUEHTOB € LEPEOPATbHBI-
My KM 3aBHCHT B IIepBYIO O4Yepeab OT JOKaIM3aINU
1 KJIMHUYECKUX MPOSBICHUN maToioTnu. BaxkHoe 3Ha-
YyeHHe UMEIOT Takke pasMep KM, Bo3pact u comatuyie-
CKMI CTaTyc MaleHTa, HaJM4re COMYTCTBYIONIIMX 3200~
neBanuii [3]. CorracHO AEHCTBYIOIINM KIMHUISCKUM
pexomeHaanusaM KM, xapakrepusyiomuecss 0ecCUMII-
TOMHBIM TeUCHHEM WJIM TIPOSBUBINNECS OTHOKPATHBIM
KPOBOM3IUSHUEM C IIOJHBIM PErpecCcoM HEBPOJIOTHYE-
cKoro aeduliuTa, 1axe npy JoKaJIu3aluy B rIyOMHHBIX
oTaenax win GyHKIIMOHAIBHO 3HAYMMBIX 30HAX TOJIOB-
HOTO MO3Ta He SBJISTIOTCS a0COMIOTHBIMU MTOKA3aHUSIMU
K OTKpBITOI omepanuu [3]. [TokazaHus K Xupyprude-
ckoii pesekuun KM — peunauBupytoiie KpoBOU3IUsI-
HUS U CBSI3aHHBIE C HUMU OCJIOXHEHHUS, IIPOTPECCUPY-
folee yXyalIeHne HeBpOJIOTUYECKOTO CTaTyca U HaJTn4Ire
smMcuHApoMa [3—5].

Y nmaumeHTOB ¢ KIIMHWYeCKU 3HaYuMoit KM oTKpbI-
Tasl omnepauus SIBIASIETCS METOAOM BbIOOpa, OCOOEHHO
C YYETOM TOCJICTHNX JOCTUKEHUN B 00JIaCTH MUKPOXH-

PYPITUYECKUX METOIOB M IOIXOI0B C MCIIOIb30BaHUEM
HelipoHaBUTaLMK [6].

3a mocriegHIe TOABI POJIb CTEPEOTAKCHUECKOM pagno-
XUPYPrUU B JIedeHNH IarueHToB ¢ KM Bo3pocia, JaHHBI
METO TIPEICTABIISICTCS aJIETePHATUBHBIM BapHMaHTOM JIe-
YeHUS TP OTCYTCTBUU IPOTPECCUPYIONIETO HEBPOJIOTH -
YeCKOTO0 Ie(pUInTa M HAIMINY BEICOKOTO XUPYPTUIECKO-
ro pucka [7]. OmHaKO M 3TOT METOA MOXET OBITh CBSI3aH
C OCJIOXXHEHUSIMU, KOTOPBIE MOTYT Pa3BUThCS KaK B paH-
HEM, TaK M B OTCPOYEHHOM Tieproze. B mepByio odepenb
cJemyeT OTMETUTh OITACHOCTh Pa3BUTHS PaglalliOHHOTO
TIOPaKeHMS TIPMIIEKAIINX OTAEIOB TOJIOBHOTO Mo3ra [7—9].
He3zaBucnmo ot cpoka (popMupoBaHMS IydeBhIe TTOBPEXK-
IEHWST MOTYT IPOTeKaTh OECCUMIITOMHO WX C Pa3BUTHEM
KIIMHUYIECKOM CMMITTOMATHKM, BKJTFOUAasl TOJIOBHYIO O0JIb,
TOJIOBOKPYKEHHE, MMapecTe3nio, TUILIONHIO, TU3aPTPHUIO
M ¢cJ1ab0CTh B KOHEYHOCTSX [10].

ITockosbKy pamOHEKPO3 SIBISIETCS CJIOXKHBIM COCTO-
STHUEM [IJTsl TTallieHTa, CHIKeHNEe (PaKTOPOB PHUCKa €ro
pPa3BUTHS CTAHOBUTCS aKTyaJIbHOI 3amadeil TIpu BEIOOpE
KIIMHUYICCKON TaKTHKMA.

Iexp HacTOsIIEH pAGOTBHI — OIIMCAHNE CITydasl paaua-
MOHHOWHIYLIMPOBAHHOTO OCIIOXKHEHHUS (pamrOHEKpOo3a),
pa3BUBIIETOCS MOCJIE IPOBEICHMS PATUOXUPYPTHIESCKOTO
CTePEeOTaKCUICCKOTO JICUCHHST KaBepHO3HOM MaTbdopMa-
MY TOJIOBHOTO MO3Ta.

KIMHUYECKOE HABJIFO/JEHWE

Hauyuenmra C., 34 aem, obpamunacey 6 Llenmp paduo-
xupypeuu HHUHU ckopoit nomowu um. H. B. Ckaugocoeckoeo
3a Koucyavmayuet Heiipoxupypea ¢ KM aesoeo noaywapus
201061020 mo3ea. [losodom k évinoanenuro MPT nocayscuno
B03HUKHOBEHUE HOBOL UHMEHCUBHOLL 20106HOI 601U, KOMOpas
coxpansnace 8 meuenue 7— 10 dueii. Ha momenm obpaujenus
nayuenmka xcanob He npedessasina. Ha npedocmaenennoii
MacHUMHO-Pe30HAHCHOL momozpamme onpedenera KM 6 06-
aacmu 6a3anbHbiX s10ep 1e6020 NOAYUIAPUS C NPUSHAKAMU
KpPOBOUBNUAHUIL 6 CPYKMYPY 00pA308aHUS PA3NUMHOU Cme-
nenu dasnocmu (mun Il no kaaccugpuxayuu Zabramski).
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1lo pe3ynbmamam KoHCYAbMAYULU € YEAbIO CHUICEHUS PUCKA
nosmopHoeo paspviea KM 6bi10 npunsamo peuwerue o npose-
OeHuu paduoxupypeuueckoli onepayuy.

B denb nposedenus paduoxupypeuueckoeo aeeHus nocie
npeosapumenbHoil yCMaHo8KU Cmepeomakcu4eckoll pamol
evinonnena MPT 201061020 MO32a 015 cmepeomakcu4eckKozo
Hasedenus Ha annapame GE Medical Systems 3T. [Ipomokon
MPT exarouan T1-636euiennvle uzobpaicerus ¢ Myabmunia-
Haproil pexoncmpykuyueil u T2-636ewennble u300payceHus
6 30He unmepeca c moaujuroi cpeza 1,2 mm (puc. 1).

Puc. 1. Maenumno-pe3onancHbie momoepammol 20108H020 M032a 0451 cme-
peomakcuueckoeo Hasedenus: T2-e3sewennoe (a) u T1-636ewentnoe (6)
usobpaxcenus 6 axcuanrvhHoil npoekyuu. Kagsepnosnas manvgopmayus
6 cmpykmype 6a3anbHbIX S0ep 18020 NOAYUWAPUS 20108HO20 MO32

Fig. 1. Magnetic resonance images of the brain for stereotactic guidance:
T2-weighted (a) and TI1-weighted (6) images in the axial projection.
Cavernous malformation in the basal ganglia structures of the left cerebral
hemisphere

Ha noayuennvix ckanoepammax 6 cmpykmype 6a3a1bHbix
s10ep 1e6020 NOAYULAPUSL BU3YANU3UPOBANOCH 00BeMHOe 00pa-
308aHUe ¢ XapaKmepHoul SUeucmol CmpyKmypoil, pazmepamu
19,0(R—L) x 14,0 (S—1) x 14,5 (A—P) mm, c npusnakamu
KpOoBOUBAUAHUL pa3auyHoi cmenenu dagnocmu (mun 11
no kaaccugpukayuu Zabramski). Ha T2-636euiennbix uzobpa-
JCEHUSIX OMHUemAUBO ONPedensics 2UNOUHMEHCUBHDbLIL 00000k,
Xapakmepu3youwuii 0ma0dCceHUs eemocudepuna no nepughe-
puu KM. Ilepugpoxanvras mxans 20108H020 Mo32a — 0e3 56-
AeHull omeka.

Boinoaneno ducmanyuonHoe cmepeomaxkcu4eck opueH-
mupogarHoe obay4erue eviaénennoll KM na annapame Elekta
Leksell Gamma Knife Perfexion c¢ kpaesoii npednucauHoi
dozoii 18 Ip (puc. 2), npednucannoii uzo0o3noii aunueii 50 %.
B kauecmee yenesoeco kpas KM onpedeaunu obnacms, xapak-
MepU3YIWYIOCs CHUMCEHHbIM cueHarom Ha T2-e36euientbix
U300padscenusx 6 ude eeMocudepuHo8020 0600Ka.

Tlayuenmka nepenecna neuenue y0081emeopumensHo,
0e3 U3MeHeHULl 6 COMamu4eckoM U He8POA02UMECKOM CIamy-
cax. Yepes 6 mec nocae npogedeHH020 paduoxupypeuseckozo
JAeHeHUsl Ha npueme y 8paid-Heipoxupypea omme1eHa ompu-
yamenvHass OUHAMUKA 8 HEBPOA0UYECKOM cmamyce 6 gude
21eMeHmMOo8 MOMOPHOU apasuul.

Ilpu MPT 201081020 MO32a ¢ 6HYMPUBCHHbIM KOHMPA-
cmuposanuem 0OHapysiceHsl yeeauteHue AUHelHbIX pa3mepos
KM 3a cuem Ho8bIX yuacmko8 KpogoOU3NUAHUSL 8 CMPYKMYPY
00paz0sanus, HaKoONAeHue KOHMPACMHO20 npenapama no ne-
pugepuu, nosigeHue gbipaliceHH020 nepugoKalbHO20 omeKa
¢ ducaokayueil cpedunHoix cmpykmyp enpaeo (puc. 3). C yue-
MOM KAUHUYECKOU U paduono2uveckoi KapmuH OaHHble U3-
MeHeHUsl OblAU PacCyeHeHbl KaK NPU3HAKU paouoHeKpo3d.

Puc. 2. MaZHumHO-p€30HaHCHbI€ u305pa9l€€Hllﬂ HA CMAaHyuu nA1aHupoeanus cmepeomdaxcu4ecKkozo paauoxupypeuueacoeo JNe4eHus

Fig. 2. Magnetic resonance images in the stereotactic radiosurgical treatment planning station



Bsudy caaboswipasicenHoll KAUHUMECKOU CUMIIMOMAMUKU
nayueHmge peKomeH008aHbl KOHCEpBAMUGHoe AeveHue (npu-
MeHeHUue npomueoome*HbIX NPenapamos: 0eKkcamemasoH
6 doze 20 me/cym — 2 Hed, 3amem 12 me/cym — 2 ned; Kypc
eunepbapuyeckoil okcueeHayuu — He menee 10 ceancog)
u MPT 20106H020 Mo32a uepe3 1 mec.

Ilpu xoumpoavroti MPT 2on06n020 Mmo3ea uepes I mec
OmMeueHbl yMeHbleHUe nepugQoKalbHoco omeka, caabogsl-
pasiceHHoe yMeHblueHUe pasmepos obpazogarus. Heeponoeu-
yeckuil cmamyc — 6e3 ompuyamenvroi ounamuxu. OOHaKo
yepe3 2 Hed y NAYUeHMKU 803HUK dNU300 NOMePU CO3HAHUSL.
[Ipu komnvromeproil momozepaguu 201061020 M032a HA PoHe
obayuennoii KM evisieaen yuacmok 8olpaxcenHo2o nepugho-
KanvHO20 omeka.

Puc. 3. Mazrnummo-pe3onarncHble momoepammol 20108H020 MO32a NAYUEHMKU
yepes 6 mec nocae npogedeHHo20 paouoxupypeuteckozo sevenus: T1-636e-
UieHHble U300PadCeHUs 8 aKcuanbHoil npoeKyuu 00 66edeHUs KOHMPACHHO-
20 npenapama (a) u nocae 6gedenus (6). Kasepnosnas marvgopmayus resoii
Nno0JKOpPKOBOI obaacmu ¢ NPUHaAKamu pacuoHexpo3a

Fig. 3. Magnetic resonance images of the brain 6 months after radiosurgical
treatment: T1-weighted images in the axial projection prior to contrast agent
injection (a) and after contrast agent injection (6). Cavernous malformation
of the left subcortical area with signs of radiation necrosis

Puc. 4. Konmponvhvie MacHumHo-pe30HAHCHble MOMOSPAMMbL 20108HO20
MO32a NAUUEHMKU Uepe3 5 Mec nocie noseAeHUs NPUHAK08 PAOUOHEKPO3a:
peacum T2-FLAIR 6e3 xonmpacmuoeo ycunenus (a) u T1 ¢ konmpacmubim
yeunenuem (6). Ilonoxcumenvhas dunamura nPU3HAK08 1y4eoi MOKCUMHOCHU

Fig. 4. Control magnetic resonance images of the brain in the axial projection
5 months after appearance of the signs of radiation necrosis: T2-FLAIR
without contrast enhancement (a) and contrast-enhanced T1-weighted (6)
images. Positive dynamics in the signs of radiation toxicity
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Ha koucyrsmayuu epaua-nesponoea llenmpa paduoxu-
PYypeulU 8 He8POA02UMECKOM CIamyce onpedeneHsl Namonoeu-
ueckue Kucmegble pegnexcet cnpasa. KoopounamopHsie npoost
nayueHmMKa 8blNOAHANA C amakcueil cnpasa, Obiaa CHUNCeHA
memMnepamypHas 4y8cmeumenbHOCmMs 8 OUCMANbHbIX OM-
deaax npaegwvix KoHeuHocmel. Ilayuenmke pekomendo8ano
npo00AdNCUMb KOHCEPBAMUBHYIO mepanuio (OeKxcamemason
12 me/cym ¢ nocmenenHbiM yMmeHbULeHUEM 003UPOBKU 00 NOA-
Holl omMmeHbl 8 meyeHue 4 Hed).

IIpu konmpoavuoix MPT-uccaedosanusx, npogederHbix
uepes 2 u 4 mec, ommeueHa noaoICUMenbHAas OUHAMUKA 8 8U-
de ymeHbuleHUsl NepuoOKaIbHo20 omeKa, ciabdo8bIpaICeHHO20
YMeHbuleHUs auneiinblx pazmepos KM, nocmayyeswix uzmene-
HUll 8 NepuhOKANbHOM Beljecmeae 20106H020 Mo3ea (puc. 4).
B Hegponoeuueckom cmamyce: namono2uveckue Kucmegoie
peghnexcel noroxcumensvhsl ¢ 2 cmopoH. Koopdunamophuie
npobbL nayueHmKa 8bINOAHAAA C Ae2KOoll amakcuell ¢ 2 cmo-
PpoH. Habarodanacs eunecmesus Kojcu CRUHbL ¢ HUdICHe2PYO-
HO020 YyposHs cnpasa, npagoil 1200u4HOl obaacmu, no neped-
Hell nogepxHocmu npaeozo bedpa, nepeoHesamepanbHoll
noéepxHocmu Npagoli 20AeHuU, 3a0HeGHYMPeHHell N0GePXHO-
cmu npagoeo npeonaexss U nieud.

ITlayuenmke pexomendosanvl HabarOeHUe Y 8pava-Hes-
P0A02A NO MECMY JCUMENbCMBA, NPOOOANCEHUE CUMIMO-
Mamuyeckoil mepanuu (eumamutsl epynnel B, aneuonpo-
meKmopbl, HOOMPONHblE NPenapamsl), CMUMYAAYUOHHAS
2NEKMPOHEUPOMUOPAGDUS 8EPXHUX U HUICHUX KOHEUHOCMell,
xoumpoavras MPT eonoenoeo mo3ea uepes 6 mec.

Tloanwiii peepecc nepughokanbrHoeo omexka u nOCMAY4e8biX
usmerenuii no dannvim MPT 3aghuxcuposan uepes 10 mec
nocne ouazHOCMUKY paduosocutecKux npu3HaKos ay4esoll
moKcu¥HOCmU.

Tlayuenmka ocmasanace nod Habato0eHuem Heéponoea
3,5 eoda c excecoonvim MPT-monumopuneom. 3a smo epems
HabA0anCcs NOCMenenHblll peepecc Heapoao2U4ecKo2o oegi-
Yuma c OCmamoyHbvIMU S18AeHUAMU 8 8Ude CMOIIK020 OHeMe-
HUSL KOJICU NPABOLL CIONbL.

IIpu konmpoavusix MPT 20061020 Mo32a 6 nepuod Ha-
Ont00eHuss maKce oOMmmeueHa NoA0ICUMeNbHAs OUHAMUKA
6 8ude ymeHbuleHUs AuHelHbIX pazmepos KM, pazmepos u ko-
AUMECMBA «KABEPH» C 2UNEPUHMEHCUBHBIM COOEPICUMbIM,
umo ykasvieaem na nepexod KM é mun I1I no kaaccugpuxa-
yuu Zabramski (puc. 5).

OBCYXKIEHUE

C y4eTOM TOTO, YTO B ITOCJICIHUE TOIBI TOSIBIISICTCS
BCE OOJIBIIE COOOIIEHMIT O IMMPOKOM ITPUMEHEHUM JTyde-
BBIX MeTOomoB JieueHuss KM, MOXHO NIpPEeaIToJIOXHUTh,
YTO Yallle OYIyT BCTpEUYaThCA M OCJIOXKHEHUSI, CBSI3aHHBIC
C TaHHBIM METOIOM JICUCHUSI.

B ocHoBe maTodn3noa0rUM pagMoHeKpo3a jiexkaT 13-
MEHEHHsI COCYIVCTBIX CTEHOK KaBePHO3HOM IOJIOCTH, a TaK-
K€ TIOBPEXICHNE KJIIETOK ININK B OOJTYIeHHBIX 00JIACTSIX TO-
JIOBHOTO MO3Ta, OMHAKO MCTUHHAS IPWYMHA Pa3BUTHUSI
JTAHHOTO OCJIOXKHEHMUS SIBJIIeTCSI MyJIBTH(DaKTOpHOIM [11].
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Puc. 5. KonmpoavHoie macHumno-pe3oHaHCHble MoMOSPAMMbL 20108H020 M032a yepe3 24 (a), 32 (6) u 42 (8) mec nocae nposedeHH020 paduoxXupypeu1ecko-
20 AeeHusl KagepHO3HOU Manbgopmayuu 6a3anbhbix s0ep 18020 NOAYUIAPUS 20108HO20 MO32A

Fig. 5. Control magnetic resonance images of the brain 24 (a), 32 (6) and 42 (8) months after radiosurgical treatment of cavernous malformation of the basal

ganglia of the left cerebral hemisphere

[MpsiMy10 MPUYMHHO-CIEICTBEHHYIO CBSI3b (hOPMUPO-
BaHUS paavallIOHHOTO HEKPO3a C paguoOXUPypPruIecKuM
BO3IEMCTBHUEM YCTAHOBUTH TPYOHO, OAHAKO BBISIBJICHO
MHOXeCTBO (paKTOpOB pHcKa ero pa3Butus. K HUM otHO-
CIT 00BeM 00JTy4aeMOro 00pa3oBaHusl, HA3HAYEHHYIO 103Y,
pa3mep ppakun, 00beM MHTAKTHOM TKaHW 00JTyIeHHOTO
mosra [12, 13]. KpoMe Toro, HaJlm4ne COMYTCTBYIOLINX
3a00IeBaHNI (aTEPOCKIIEPO3, CaXxapHBI A1a0eT) yBEeINIH-
BaeT PUCK Pa3BUTUS MOCTIYYEBBIX OCTOKHEHMIA [14].

B Hacrosiee Bpems o0IIeIpu3HaHHON B TUAaTHOCTH -
ke Tnna KM 1mo MarHuTHO-pe30HAHCHBIM XapaKTepUCTH -
KaM sBisieTcd Kiaccuduxkanus J.M. Zabramski, corjlacHO
kotopoit K I Tumy otHOCcsAT KM ¢ OCTpBIM/IIOIOCTPHIM
KpoBouznusinueM, ko 11 tuny — KM ¢ KpoBou3IusiHUSIMU
pasznuyHoii creneHu gaBHocTH, K 111 u IV Tunam — ¢ xpo-
BOMBJIMSIHUSAMM B cTanuu perpecca. KiiIMHU4YeCcKM 3HaYn-
MbiMu cuuTtaior KM I m II tunos. CrnegyeT OTMETUTD,
yto T KM mMeeT BaxkHOe 3HAUCHME Ha MOMEHT ITPOBE-
IEeHUSI pamoXUPYypPrUIecKoro jedeHus. [1pu Hammaum
OCTPOTO WJIX TTOIOCTPOro KpoBoM3usTHYS (THiI I 1o Ki1ac-
cudukanuu Zabramski) B ctpykTypy KM 1 okpyXarorryio
IMapeHXUMY T'OJIOBHOTO MO3Ta IIPOBOIUTH PAIOXUPYPIH-
YecKoe JISUCHHE HelleJIeCo00pa3HO, TTOCKOJIBKY COOCTBEH-
HbIe TpaHULIBI KM MOTYT OTYeTIIMBO HE ONpPEHEIISITHCS,
COOTBETCTBEHHO, PUCK MOSIBIICHUS TTOCTIYUYEBBIX OCITOXK-
HEHUI1 MIOBBIIIACTCS 33 CUET BO3MOKHOTO OOJTyISHMST MH-
TaKTHOI TKaHM MO3Ta. B CBsI3M ¢ 3TUM ompemelsioniee
3HayeHue mpu MPT ronoBHoro mosra nmeet T2-B3BellleH-
Hasl TI0CJICAOBATEIBHOCTD, C TTIOMOIIBI0O KOTOPOM MOXKHO
JIOCTOBEPHO BU3YaJIM3MPOBATh TUIIOMHTEHCUBHBIN 000-
JIOK, COOTBETCTBYIOIINU OTJIOXEHUSIM TeMOCHACpPHHA
(TIpomykTa pacmnama reMorioonHa). [1o maHHBIM JUTepa-
TYpHI, IPY PATMOXUPYPTUUECKOM JIeYCHNHM KpaifHe Mu-
IIECHBIO IS OO0IYJIeHUS JOJDKEH OBITh BHYTPEHHMI Kpaid
TeMOCHUIECPUHOBOTO 000IKa, 9YTO MOXET CYIIECTBEHHO

CHU3UTb PUCK MOCTIYYEBbIX OCIOXXKHEHUI U MUHUMU3UPO-
BaTh BO3IEHCTBME Ha OKpYXKalollue TKaHU mo3ra [15].

OCHOBHBIE OCJIOXXHEHHUS CTEPEOTAKCHMIECKOM paano-
XUPYPruu — pa3BUTHUE OTe€KAa U PaIUOHEKPO3a, KOTOpbIE
MOTYT MPOTEKATh KaK OECCUMMNTOMHO, TaK 1 C KIMHUAYE-
CKUMM MPOSIBJICHUSIMU, TIPU 3TOM PUCK PA3BUTUSI KJIMHU-
YECKUX MOCTIYYEBBIX OCJOXHEHMIA, MO JaHHBIM Pa3HbIX
aBTOPOB, cocTasiseT 2,5—16 % [2].

Kak ormeyanoch paHee, cTepeoTakcuyeckas paaio-
XUPYprusl — ajibTepHAaTUBHbBINA MeToa JedeHuss KM y na-
LIMEHTOB C BICOKUM XUPYPTMYECKUM PUCKOM, HO O€3 Ipo-
TPECCUPYIOIIET0 MJIMW CTOMKOrO HEBPOJOTMYECKOTO
nedummTa, IMO3TOMY KpaifHe BaXKHO COXPaHUTh CTAOMIIb-
HbIA COMaTUYECKUI CTaTyC MalUMEHTa U MOCJE JICUCHUSI.
CBoeBpeMEeHHOE BBISIBIICHUE JTYIeBbIX OCIIOKHEHUIM 1103~
BOJIUT MAaKCUMAaJIbHO CHU3UTh PUCK Pa3BUTHS KIIMHUYECKU
MPOSIBIISTIOLIMXCS JTyYEBbIX HEKPO30B. B CBSI3M ¢ 9TUM KITH-
HU4YecKoe HabmoneHe 1 tuHamMmnyeckuii M PT-monuTo-
PUHT TI0CJIE CTEPEOTAKCUUECKON paIuOXUPYPruu Tpe -
CTaBJISIIOTCS aKTyaJlbHOI pEKOMEHJalIMe.

ITpu cBoeBpeMEeHHOI AUArHOCTUKE paiMOHEKpPO3a
Ha3zHauyeHue KOMIJIEKCHOW KOHCEpBAaTUBHON Tepamuu
MO3BOJISIET CYILLIECTBEHHO CHU3UTh PUCK BO3HUKHOBEHUS
KJIMHUYECKUX MTPOSIBJICHUA.

CTOHNT OTMETHUTbH, UYTO, HECMOTPsI Ha BO3HUKIIINE
OCJIOXKHEHUS B MOCJIEONEepallMOHHOM MepUoie, MpeacTaB-
JICHHBIIT HAMU KIIMHWYECKUI CIydail JeMOHCTPUPYET 3~
(EeKTUBHOCTD CTEPEOTAKCUIECKOTO PAIHOXUPYPTUUECKO-
ro JIYEHHUS B BUAE YMEHBILIEHUS] pa3MEPOB KABEPHO3HOM
MasibpopMalu, U3MEHEHUSI CUTHAJIBHBIX XapaKTePUCTUK
U OTCYTCTBHUSI MOBTOPHBIX KPOBOUBIUSIHUM B CTPYKTYPY
o0pa3oBaHus B T€YEHME IJIUTEJIBHOTO Ieproaa Habone-
HUSI, YTO MO3BOJISIET paCLUEHUBAThb JaHHbIE U3MEHEHUS
KakK pe3yJibTaT 00auTepalii NaToJOrMYeCcKUX COCyI0B
B cTpyKType KM.



SAKJIFOYEHHME

B cinyuae obHapyxeHust KM BBIOOp MeTona Jae4eHUs
TpeOyeT MyTBTUINCHUILIIMHAPHOTO TTOIX0a M OCYIIECTBIISI-
€TCSl MTHIMBUAYAJIBHO C YIETOM KIMHUYECKIX TIPOSIBIICHUI
1 JIOKaJTM3ALMH TTAaTOJIOTMYECKOTO 00pa30BaHUsI.

00s13aTeIbHBIMA YCIOBUSIMHA TTPOPUIAKTUKI OCIIOXK-
HEHUI, CBSI3aHHBIX C TPUMEHEHNEM PaTOXNPYPTrUIeCKO-
T0 JICYCHHUS, SIBJITIOTCS BBIOOP HE TOJBKO ONTHUMATbHOMU
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pPamMOXUPYPruYecKoil TEXHUKU, HO U CPOKOB JIy4eBOTO
JIeYeHusI, a TAKXKe MPaBUIbHOE OIpeaeeHue J03bl U Ipa-
HUL 00pa30BaHMSL.

J1j1s1 CBOEBPEMEHHOM IMarHOCTUKM OCIOXHEHUI He-
00X0AMMO pEryasspHOe OIMHAMUYECKOe HaOIIoAeHue
B 00beMe HEBPOJOTMYECKOIO OCMOTPA U HEMPOBU3YaJIU-
3alMU C PEKOMEHIYEMBIM MHTEpBaaMu 3, 6, 12, 24 mec
MOCJIe JIeYEHMSL.
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MHTPAOIIEPALIMOHHDBIN
HEVPO®U3NOJTOT'MYECKUN MOHUTOPUHT
JIMLUEBOTO HEPBA B XUUPYPTUU BECTUBYJIAPHBIX
IIBAHHOM: OIIBIT ®TBY 'HIl ®MBII

M. A.VI. BYPHA3IHA ®MEA POCCUU

B.B. Kosanes, M.C. Cemenos, 1.B. IIpiMoai, E.B. Bpuas, JI.T. Jlenceepunze, K.O. Wcaes

DI'BY «locydapcmeennbiii hayunbii yenmp Poccutickoii Pedepayuu — Pedepanvrotii MeOuyuHCKUuil 6uopusutecKui yenmp
um. A. Y. Byprnazana» Pedepanvroeo meduxo-ouonoeuueckoeo acenmemea; Poccus, 123098 Mockea, ya. Mapwana Hosukosa, 23

KoHTaKThI:

Bnapucnas Buktoposuy Kosanes sh4792@mail.ru

BBepeHue. bonbluine BecTOyNApHble WBAHHOMbI B NPOLLECCE POCTA CNOCOBHbI He TObKO U3MEHATb aHAaTOMUIO U CTPYK-
TYpy NIMLEBOTO HEPBA, HO W BOB/IEKATb €r0 B COCTaB COOCTBEHHOM Kancy/nbl Ha 3HAYUTENbHOM NPOTAXeHUU. HecmoTps
Ha pa3BUTUe COBPEMEHHbIX HEHPOXMPYPTUYECKUX METOAMK U [OCTIKEHUSA B 061aCTU MUKPOCKOMNM, 4aCTO B X04€ Bblae-
NIEHWs NNLEBOro HepBa He yaaeTcs U3bexarb HapyleHUs ero LeNoCTHOCTM, YTO COMPSHKEHO C pa3BUTUEM nape3a nLeBoi
MYCKYNaTypbl B NOC/NE0NepaLMoHHOM nepuoge. NpumeHeHne MHTPAaONepaLMoHHOro Helpor3n0NOrMYecKoro MOHUTOPHHra
B XMPYPruu BECTUOYNSAPHBIX WBAHHOM NPU3BAHO PELIMTL CllefyiolmMe 3a4a4m: MAEHTUDUKALMA HEBPAIbHBIX CTPYKTYP, CBOE-
BpeMeHHoe 0GHapyXKeHWe NPU3HAKOB UX NOPAXKEHUSA W NPesoTBpaLLEHUE ATPOreHHOTO HEBPONOrMYECKOro deduuuTa.

Llenb pa6oTbl — npoaHann3upoBaTh pe3yabTaTbl MUKPOXUPYPrMYecKoro yaaneHus BeCTUOYNAPHBIX WBAHHOM C NpUMeHe-
HUEM MHTPAONEPaLUOHHOTO HeHPOdU3UONOTUYECKOTO MOHUTOPUHTA.

Martepuanbl u meTopbl. [poaHanu3npoBaHa cepus KIMHUYECKUX HABNIOLEHNI NALUEHTOB, NePEHeCIINX MUKPOXUPYPru-
YecKoe yhaneHue Cnopagnyeckux BeCTMOYNAPHLIX WBAHHOM C UCMO/Ib30BAHUEM CYBOKLUNUTANLHOMO PETPOCUTMOBULHO-
ro TpaHCMearaNbHOro fLOCTYNa Nog KOHTPOAeM MyNbTUMOLANLHOMO MHTPAONEPaLUOHHOTO HellpothKU3N0N0r1YecKoro Mo-
HUTOpPUHra. HeBpoNOrnyeckyio oLeHKy hyHKLMM NLEBOrO HepBa NPOBOAUNM B PAHHEM NOCNEONEPALMOHHOM nepuoge
U yepes 3 Mec Noce XMpYpPruyeckoro JeyeHus ¢ NpuMeHeHneM Wkansl Xayca—bpakmarHa.

Pe3ynbrarbl. CobpaHbl NocieonepalMoOHHbIE pe3ynbTarbl XMpypruyeckoro nevenus 11 nauuentos. CornacHo HeBponoru-
YecKol oLeHKe B paHHeM NOC/eonepaLuoHHOM Nepuoge, B 5 cyyanx pe3ynsTaT paclieHeH Kak ycnelwHsli, B 3 cayyasx —
KaK YLOBNETBOPUTENbHBIN, B 3 Clyyasx — Kak naoxoii (crenexsb V no wkane Xayca—bpakmaHHa). Y Bcex nayueHTos npu-
MeHeHUe METOAWKW NPSAMOI MOHOMONAPHOW CTUMYAALUM NO3BONMAO C BbICOKOM TOYHOCTBIO MAEHTUGMLMUPOBATH
pacnonoxeHue U TPAeKTOpUIO NULLEBOrO HepBa. B 2 cnyyasx onyxonb 6Gbina yganeHa cy6TOTanbHO BBUAY NOSBAEHUSA
HelpodU3N0NOrNYECKUX NPEAUKTOPOB AMCHYHKLMUM TULEBOTO HepBa.

3aknioyeHue. MNpuMeHeHne MyNbTUMOAANLHOTO HEHPODU3NONOTUYECKOTO MOHUTOPUHTA NPY YAANEHUN BONbLINX BECTU-
OyNAPHBIX LWBAHHOM CMNOCOBHO CAeNaTh OnepaTUBHOE fiedeHne 6onee KOHTPOUPYEMbIM U TEM CaMbiM KOCBEHHO NOBAUSATH
Ha QYHKLUMOHANBHbBIE UCXOAbI.

KnioueBble cnoBa: BecTuGynApHas WBaHHOMA, IMLEBOI HEPB, UHTPAONEPALMOHHbII HEPOU3UONOTUYECKUI A MOHUTOPHUHT,
NpAMas 3NeKTPOCTUMYNALMNA, CNOHTAHHAA INEKTPOMUOrpadua NOKOA, MOTOPHbIE Bbi3BaHHbIE MOTEHLMaNbI

IOns uutupoBanus: Kosanes B.B., CemeHos M.C., LUpimban W.B. n gp. MHTpaonepaunoHHbiii Heilpothu3nonoruyeckuit
MOHUTOPMHT NIULEBOrO HEPBA B XUPYPruu BecTUOYNApHbIX WweaHHoM: onbiT PIBY MHL ®MBL, um. A.W. bypHaszsHa ®MBA
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Background. Large vestibular schwannomas can not only change the anatomy and structure of the facial nerve in the
process of growth, but also encapsulate it over a considerable length. Despite the development of modern neurosurgical
techniques and achievements in the field of microscopy, it is often impossible to avoid damage to its integrity during
the separation of the facial nerve, which is associated with the development of paresis of the facial muscles in the
postoperative period. The use of intraoperative neurophysiological monitoring in surgery for vestibular schwannomas
pursues the following tasks: identification of neural structures, timely detection of signs of their damage, and prevention
of iatrogenic neurological deficit.

Aim. To analyze the results of microsurgical removal of vestibular schwannomas using intraoperative neurophysiological
monitoring.

Materials and methods. A series of clinical cases of patients who underwent microsurgical removal of sporadic vestibular
schwannomas using suboccipital retrosigmoid transmeatal access under the control of multimodal intraoperative
neurophysiological monitoring is presented. Neurological assessment of the facial nerve function was carried out in the
early postoperative period and 3 months after surgical treatment using the House—Brackmann scale.

Results. Postoperative results of surgical treatment were collected in 11 patients. According to the results of the
neurological assessment in the early postoperative period, the result was regarded as successfulin 5 cases, satisfactory
in 3 cases, and poor in 3 cases (grade V on the House-Brackmann scale). The use of direct monopolar stimulation
technique made it possible to identify the location and course of the facial nerve with high accuracy in all patients.
In 2 cases, the tumor was resected subtotally due to the appearance of neurophysiological predictors of facial nerve
dysfunction.

Conclusion. The use of multimodal neurophysiological monitoring when removing large vestibular schwannomas can
make surgical treatment more controllable and thus indirectly affect functional outcomes.

Keywords: vestibular schwannoma, facial nerve, intraoperative neurophysiological monitoring, direct electrical stimu-
lation, free-run electromyography, motor evoked potentials

For citation: Kovalev V.V., Semenov M.S., Tsymbal I.V. et al. Intraoperative neurophysiological monitoring of facial nerve
in vestibular schwannoma surgery: experience of the Burnasian Federal Medical Biophysical Center. Neyrokhirurgiya =
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BBEJIEHUWE

Bospime BecTHOYISIpHBIE IIBAHHOMEI B ITPOIIECCE PO-
CTa CIIOCOOHBI HE TOJIBKO MU3MEHSITh aHATOMMIO M CTPYK-
Typy JUIIEBOTO HepBa, HO M BOBJIEKATh €TI0 B COCTaB CO0-
CTBEHHOM KaIICyJBl Ha 3HAYUTEIHLHOM IIPOTSKCHUM.
HecMoTtpst Ha pa3BuUTHE COBpEeMEHHBIX HEHPOXUPYpPIrude-
CKMX METOAMK Y TOCTUXEHUS B 00J1aCTU MUKPOCKOIUH,
YacTo B XOJI¢ BBIIEJICHUS JIUIIEBOTO HEpBa HE yIASTCS U3-
O6exkaTh HApYIIICHUS €T0 IIEJTOCTHOCTH.

OmHMM 13 pacIIpOCTPaHEHHBIX OCIOKHEHWIT MUKPO-
XUPYPTUIECKOTO YIAJICHHUsI BECTUOYISIPHBIX ITBAHHOM
SIBJISIETCSI TIape3 MUMMWYECKON MYCKYJIaTyphl. bobiue
no pa3Mepy onyxonu (IV cragust mo ximaccudukamum
Koos) accommmpoBaHbI ¢ 60JIee BEICOKMM PUCKOM TOCITe-
OIepallnOHHOM TUCHYHKIINH JINIIEBOTO HEPBa, a 110 TaH-
HeiM R.J. Wiet u coaBT. 3TOT prck Boilie B 6 pa3 [1, 2].
Ocob60¢e KIMHNYEeCKOe 3HAYCHNE NMEET YCYTyOJIeHHE T1a-
pe3a 1o IV crenenu o knaccudpukaunm Xayca—bpakmaH-
Ha, XapaKTepHU3YIOIIeecs HEBO3MOXHOCTHIO TIOJTHOTO CMBI-
KaHMS BeKa [3], 9TO B COBOKYIHOCTH C HapylIeHHEM
BEreTaTMBHOW MHHEPBALIMU CJIE3HOM Xesae3bl CIIOCOOHO
MIPUBECTHU K U3bSI3BIICHUIO POTOBUIIBI U ciiertoTe [4]. B pa-
60Te M. Samii ¥ cOaBT. MOKa3aHO, YTO MOBPEXIEHNE CTBO-
JIa INIICBOTO HEPBA B XOJI¢ OIIepalli BCTpedyaeTCs KpaiftHe
penKo, OMHAKO eTO BUAMMAas aHaTOMIIeCKasl IIeJIOCTHOCTD
He BCeraa rapaHTUpyeT OTCYTCTBUE (YHKIIMOHAIBHBIX Ha-
pylIeHUI B IocjeornepaloHHOM nepuone [5]. JaHHoe

SIBJIEHHE, BEPOSITHEE BCETO, CBSI3aHO C KyMYJISITUBHBIM MU~
KPOCTPYKTYPHBIM TIOBPEXIEHUEM 3a CUET JUIMTEIBHOTO
(busnueckoro Bo3neicTBYsI B X0O/I€ OIepaTUBHOIO BMEIlIa-
TeJbCTBA (MeXaHMYeCKash TPaKLIUsl, BUOpaLusl, TEIUIOBOE
Y HaIlpaBJIeHHOE YJIBTPa3BYKOBOE BO3IEICTBHE).

OCHOBHBIE 3aJa4i MHTPaAOIEepallMOHHOTO HEHpo-
dusmonornueckoro Mmonuropuara (MOHM) B xupypruu
BECTUOYJISIPHBIX LIIBAHHOM — JIOLIMPOBAaHKE OCHOBHOTO
CTBOJIA JIMLIEBOTO HEPBa MJIM €ro 4acTeil, KOHTPOJb UX
(byHKLIMM B XO[I€e OoIepaluu, CBOEBPEMEHHOE OOHApYKe-
HM€e IIPU3HAKOB UX IMOPaXXEeHMS U IIPeIOTBPALLEHUE SITPO-
FeHHOI'0 HEBPOJIOTMYECKOro AebUIuTa.

Ieab padoTbl — MPOAHATM3UPOBATH PE3YIBTATH MU-
KPOXMPYPTUIECKOTO YIAJICHHS BECTUOYIISIPHBIX IITBAHHOM
¢ npuMeHeHneM MOHM.

MATEPHAJIBI 1 METO/IbI

B paGoty ObU1M BKJIIOUYEHBI TTALIMEHTHI, TIEPEHECIIE
MHUKPOXMPYPTUYECKOE YIaJieHNe CITOPaINIecKNX BECTH-
OYJISIPHBIX IIBAHHOM C MICITOJIb30BaHMEM CYOOKIIMITATATb-
HOTO PEeTPOCUTMOBHIHOTO TpaHCMeaTaJIbHOTO JOCTyIIa
nion koHTposieM MOHM B nieprion ¢ 2021 mo 2022 1. 8 THI,
DOMBII um. A.U. bypHa3zsgHa.

Onenka (yHKIIMOHAJIBHOTO cTaTyca. OIeHKY HEBPOJIO-
TMYECKOTO CTaTyca IMPOBOIMIIN MPU IOCTYIUICHUN B CTAIIAO-
Hap, B paHHEM IIOCJICOTTEPAITMOHHOM TTepHOIE, a TAKXKE CITyC-
TS 3 Mec Tocyie JiedeHus. JJ1sg olleHKM (DYHKITNH JIMIIEBOTO

42024

Hab6niopeHue u3 npaktukm | Case from practice

95



4’2024

Hab6niopeHue u3 npaktukm | Case from practice

96

HENPOXUPYPTUA
TOM 26 Volume 26

Russian Journal of Neurosurgery

HepBa UCIOJIb30Balu Kaity Xayca—bpakmanHa (House—
Brackmann Scale). YcnenrHpiM cantanm pe3yisTar 1—2 6ai-
J1a, YIOBJIETBOPUTEILHBIM — 3 Oaiyia, K IJIOXUM MCXOIaM
OTHOCWIM OLIEHKY 4—6 6ajutoB. Cpa3sy mociie 9KCTyoauuu
BCEM IAaIlMEHTaM IPOBOAMIN CKPMHUHTOBOE TECTHPO-
BaHWe (PYHKLUMU IJIOTAHUS C «TPEXTIOTKOBOI MPO0Oi»
B Ka4eCcTBe MapKepa OUCGHYHKIIUM HEPBOB KaydaJbHOMU
TPYIIIIEL.

Heiipouzyaymzanus. /{7151 OIIeHKH pa3MepOB OIYXOJIN
HCITOJIb30BaJIM MaTrHUTHO-PE30HAHCHYIO TOMOTpaduIio
B pexkxuMax T1- u T2-B3BelIeHHBIX M300pakeHNiA, a TaKKe
B pexxume T1 mocite BBegeHNSI BHYTPUBEHHOTO KOHTPACT-
HOTO IpenapaTta. MaKCUMaJbHbI AUAMETP U3MEPSLIA
Ha aKCHAaJbHBIX Cpe3axX Ha YPOBHE MOCTOMO3XKEUKOBOTO
yria. Takke BBITIOJHSIIA MYJIBTHCITMPATHHYIO KOMITBIO-
TEePHYIO TOMOTpahHIO IS TOJTyIeHUS MH(GOPMAITIHT O B3a-
WMOOTHOIIIEHNN HEBPAJbHBIX CTPYKTYP W BHYTPEHHETO
CJIyXOBOTO TIPOXO/a, PACIIOJIOKEHUHN €T0 3aaHeil CTeHKU
0 OTHOIIICHUIO K JJAOMPUHTY, a TaKKe TSI OLICHKU pac-
TTOJIOXKEHUSI JIYKOBHIIBI SIPEMHOI BEHBI 110 BEICOTE.

Heiipoduzuomnorus. 1ns nposenenuss MOHM ucrnonsb-
3oBa MoaybHYyI0 cuctemy NIM-Eclipse NS (Medtronic,
Hpmangus). 3ammuch MOTOPHBIX OTBETOB OCYIIECTBIISIIN
C MBIIIIII JINIIA ¥ TYJIOBHIIA HAa CTOPOHE 00pa30BaHMS IIPU
TTOMOIIX TTAPHBIX UTOJIBYATHIX JIEKTPOIOB. Perncrparmio
snekTpomuorpacduu (OMI') Benun co CIenyoImx TPyl
MBIIIII; KPYyroBasi MBIIIA Tas3a (m. orbicularis oculi —
VII n. facialis), xpyroBast mbimna pra (m. orbicularis

Puc. 1. Pacnonoorcerue anexmpo0os 0as pecucmpauyiiy CROHMAHHOU U CUMYAS-
yuonHoil anekmpomuoepaguu (IMI): 1 — kpyeosas mouuua 2naza (VII n. facialis);
2 — kpyeosas mvtwya pma (VII n. facialis); 3 — scesamenvnas mviuya
V n. trigeminis); 4 — mpaneyueguonas moiwuya (XI n. accessories); 5 — nebno-
sazviunas moiuya (IX n. glossopharingeus); 6 — pegepenmmubiii 3neKkmpoo 04
cmumyasuuonHoit IMT

Fig. 1. Location of electrodes for recording free-running and triggered
electromyography (EMG): 1 — m. orbicularis oculi (VII n. facialis); 2 —
m. orbicularis oris (VII n. facialis); m. masseter (V n. trigeminis); 4 —
m. trapezius (XI n. accessories); 5 — m. palatoglossus (IX n. glossopharingeus);
6 — reference electrode for triggered EMG

oris — VII n. facialis), XeBaTebHasI MbIIIIIA (m. masseter —
V n. trigeminis), BepXHUI ITyIOK TparielINeBUIHON MBITITIIBI
(m. trapezius — XI n. accessorius), HeOHO-SI3bIYHAST MBIIIIIIA
(m. palatoglossus — IX n. glossopharingeus) (puc. 1). Diek-
TPOIBI IJISI CTUMYJISILIMA MOTOPHOM KOPHI YCTaHABIIMBA-
JINCH B MIPOSKINU IPEIICHTPATbHON M3BMUIMHBI B TOUKaX
C3, C4/Cz (B COOTBETCTBUU C MEKIYHAPOIHOM CUCTEMOI
pa3MeleHus 351eKTpoaoB «10—20 %»). C Lebio nepBuY-
HO1 JIOKaIM3alliy JTUIIEBOTO HepBa IMPUMEHSIIN TIPEUMY-
IIECTBEHHO MOHOTMOJIIPHYIO CTUMYJISIIIUIO C 9acTOTOM 3 i1
W IIVAPUHON mpsIMoyroiabHoro mmiyiabca 50—100 Mxc.
Jnsa yBemn4eHWsT 9YyBCTBUTEIBHOCT METOIa OOHapyxKe-
HUSI Ha HaYaJIPHBIX 3TAITaX YCTaHABIMBAJIN 00Jice BEICOKYIO
cmry Toka (0,5—0,7 MA), KOTOPYIO B TIOCIIEIYIOIIEM T10-
creneHHO ymeHbmanu 1o 0,1 MA. B Tex ciydasix, xorga
PEeTUCTPUPOBAIUCH OTBETHI C MBI, MHHEPBUPYEMBIX
Pa3HBIMHU TPYIIIAMU HEPBOB (HAIIpMMeEp, XKeBaTeJIbHOU
¥ MUMHWYECKOU MYCKYJIaTyPHI), TAKKE UCIIOJIb30BaIN OM-
MMOJISIPHYIO CTUMYJISIIIMIO CO CXOMHBIMU ITapaMeTpaMH,
YTOOBI YBEJIMUNTH CIICHIM(DUIHOCTD TTOTyIaeMbIX OTBETOB
(puc. 2). Bech xom omepaliiii COIPOBOXKIAIICS OIEHKOMN
CTIIOHTAaHHOI aKTMBHOCTH. B ciIydae perrcrpalmu moBTO-
PSIOIINXCS HEHPOTOHMIECKUX Pa3pSIOB JTIO0bIC MAHUITY -
JISILTAM TIPEKPAIIajIv, ITOCIe YeTO XUPYPTUISCKYIO TAKTUKY
KOPPEKTUPOBAJIH.

Muxkpoxupyprus. [lameHT pacrmonarajicst Ha orepa-
LIMOHHOM CTOJIe B TTojioxkeHun “park bench”. JInHeitHbIi
KOXHBIN pa3pe3 MPOBOAWIN Ha 2,5 CM MeauaIbHee COC-
LIEBUTHOTO OTPOCTKA. TpedhrMHAIIMOHHOE OTBEPCTHE Ha-
KJIaIbIBaJIM B 00JIACTH IIepexona IOIepPeYHOTO CHHYCa
B CUTMOBHIHBIN. CpemHUIA pa3Mep KOCTHOTO JIOCKYTa CO-
ctaBist 2,5 x 3,5 cM. TBepayio MO3roByio 00OJIOUKY
BCKPBIBAJIM TyTO000pa3HO, OCHOBAHUEM K COCIIEBUITHOMY
oTpocTKy. Kpass 060109k TTOAIIMBAIN K OKPY>KAIOIITUM
TKaHsIM. MICTob3ysl peTpakimio MO3XeuKa, TTPOBOIIIIN
BCKPBITHE MOCTOMO3XXEUKOBOI IIMCTEPHEI, OJ1aromgapsi ue-
MY ITOCTHUTAJINCh MOCTAaTOYHAS peaKcallrsi MO3XKedKa
1 0030p CTPYKTYP MOCTOMO3KEUKOBOTO yIJIa. [TocTossHHYI0
peTpaKIIuIO IIITaTeJIeM He MCITOJIb30BaIi. Busyanm3npoBas
TKaHb OMYXOJIM, OCYIICCTBIISIIIA PETUCTPAIINIO «0a30BOM
JIMHUAW» 1T KOPTUKOOYIHOAPHBIX MOTOPHBIX BHI3BAHHBIX
noreHanoB (Kb-MBII), amrintyaa KOTopoii B IToce-
IYIOIEM BBICTYITaJIa B Ka4ecTBe KOHTPOJIA (puc. 3). 3aTem
MIPOBOAMIN TIEPBUYHOE JIOIIMPOBAHME JUIICBOTO HEepBa
METOIOM TIPSIMO¥ CTUMYJISIIIUM, TIpeaIiojaras, 94To ero
MPOEKIINY COOTBETCTBYET 00J1aCTh MAKCHUMAJIbHOTO OTBE-
Ta C MUHUMAJIbHOW CUJIOM TOKA.

HMHnmmanmio yoaneHus OCYIIEeCTBIIUIA ITyTeM MUKPO-
ACCEKIINY TKaHN 00pa30BaHMS OT KayJaIbHOM TPYITITH Ye-
PEITHO-MO3TOBBIX HEepBOB. [Ipy MakcMMaIbHOM pa3Mepe
OITYXOJIX >3 CM Ha CJICAYIOIIEM 3Tarle IepBIYHO MPOBOIVIIN
ee «IeOAIKIHT», U TIOCJIE 3TOTO OCYIIECTBIISUIA JOCTYII K MH-
TpaMeaTaaIbHOI YaCTH OITyXOJIM ITyTeM CBEpJICHUS 3aTHei
CTEHKM BHYTPEHHETO CITyXOBOT'O IPOXO0/Ia BEICOKOYACTOTHBIM
0OpOM C aJIMa3HBIM HAaKOHEYHUKOM (00BeM TpeIaHaInuy
PaCCYMTHIBAJIM 110 pa3Mepy MHTPaKaHAJTUKYJISIPHOM YaCcTH
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Puc. 2. Pecucmpayus momopHbix omeemos na ocyusioepage: a — kpyeosas moiwya pma u enasa (VII n. facialis); 6 — ncesamenvhas moiwya (V n. trigeminis);
6 — mpaneyuesudnas moimya (XI n. accessories); e — HebHo-a3biunasn moiuya (I1X n. glossopharingeus)

Fig. 2. Registration of compound muscle action potentials on an oscilloscope: a — m. orbicularis oris et oculi (VII n. facialis); 6 — m. masseter (V n. trigeminis);
6 — m. trapezius (XI n. accessories); e — m. palatoglossus (IX n. glossopharingeus)

Puc. 3. Peeucmpayus momopruix evi36annvix nomenyuanos (MBII): a —
kopmukobyavbaprsiit MBIT; a — kopmuxocnunanvruiii MBIT

Fig. 3. Registration of motor evoked potentials (MEP): a — corticobulbar; 6 —
corticospinal

omryxonn). OTpenensiiii MecTo Hadajla pocTta oopa3oBa-
HUSI, TIOCJIE YeTO IIPOBOAIIIN €T0 OTHCIICHIE OT JTUIIEBOTO
1 KOXJIEApHOTO HEPBOB 1 MTO3TAITHOE YIAJICHUE B CTOPOHY
CTBOJIa TOJIOBHOTO MO3Ta. YIaJleHUe OCYLIECTBIISUIA C UC-
MOJIb30BAaHNEM MUKPOMHCTPYMEHTOB M YJIBTPa3BYKOBOTO
IECTPYKTOpa-acruparopa. JMCCeKInio OIyXou B HEIO-
CPEICTBEHHOM OJIM30CTH OT JIMIIEBOTO HepBa BHITIOTHSIIN
C HCTIOJIb30BAaHMEM ITyTOBYATOTO MOHOIIOJISIPHOTO 30HIA
IUTSI BOSMOXKHOCTH HETIPEPHIBHOTO HEMPO(DU3NOIOTHIECKO-
ro MoHUTOpHHTA. [1pH oImyxomm pazMepoM <3 cM yIaJeHHe
HauMHAJIM cpa3y C MHTpaMeaTaJIbHOM 9aCTH, B TEX CIIyJasix,
KOTJIa 3TO OBUIO TEXHUIECKI BO3MOXKHO.

Ha 3axmounTeTbHOM 3Tare, KOTma OIyXOJb ObLla
yIajeHa M HepB IMOJTHOCTHIO BU3YaIM3UPOBAH B ITOJIE OITe-
PaIOHHOTO IOCTYIIA, 71T IPOTHO3UPOBAHMST HEBPOJIOTH-
YeCKOro ne(pUImnTa IMPOBOIIIA CTUMYJISIIIAIO €TO TIPOKCH -
MAaJIBHOM TTOPIINY B 00JIACTH BBIXO/IA M3 CTBOJIA TOJIOBHOTO
MO3Ta M OVCTAJTBHON MOPIIUM — B TIPOCKIIMN OTBEPCTHS
BHYTPEHHETO CJIyXOBOTO ITPOXOIa.

PE3VJIBI'ATHBI

3a mepuon ¢ 2021 mmo 2022 1. B oTAEICHUM HeHpo-
xupyprun THI ®MBII um. A. . bypHa3sgHa nmpoormepu-
poBaHbl 11 MaMEHTOB C AMAarHO30M BeCTUOYJISIPHOMI
IIBAaHHOMEI: 4 My>X9rH 1 7 XeHIInH. CpemHWA BO3pacT
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MMAIlMeHTOB cocTaBMI 58 yeT (MUHUMAaNbHBIM — 31 Tof,
MaKCHUMaJIbHbII — 65 JIeT).

B 73 % cny4aeB omyxoJib ObLIa pacIioloXeHa CIIpaBa.
Cpenumii nuamMeTp o6pa3oBaHUSI — 32 MM, CpeaHSs TIpO-
TSDKEHHOCTb MHTpaKaHaIUKYJIsIpHOM yacT — 11 mMm. [IBa
MMaIeHTa paHee MepeHecI MUKPOXUPYPTUIECKOE Jiede-
HHE ¥ 00paTUJINCh 10 OBOMY pelmanBa (cmycTs 3 u 9 et
COOTBETCTBEHHO), MpUIeM | M3 HUX TaKKe TIPOIIEN Kype
IUCTAaHLIMOHHO JIy4eBoli Tepanuu Ha arnnapate «Kubdep-
HOX» TTOCJIe CYyOTOTAIFHOTO yIajieHIsT 00pa30BaHUsI.

Bce manmeHTHI OBUTH ITPOOIIEPHUPOBAHEI Yepe3 CYyOOK-
UITUTAIBHBIN PEeTPOCUTMOBUIHBINA TpaHCMeaTaJIbHBIN
nmoctyt. B 2 ciygasix ormyxosnb Obljia ynajeHa cyoTOTaaIbHO
BBUIY TEXHUYECKOM HEBO3MOXHOCTH 0€30IIaCHOTO OTIE-
JICHUsI KaTICYJIbI OITyXOJIY OT JIMLIEBOTO HEPBa.

ITo pe3ynsraTaM HEBPOJOTHMUYECKOI OLIEHKN K MOMEH-
Ty BBIIIMCKHU M3 CTallMOHapa y 5 MallMeHTOB pe3yJIbTaT
cuntanu ycnemHbeiM (I—II cremens mo mkane Xayca—
BpakmanHa), ogHako y 1 13 HUX CITyCTs 2 Hel TIOCJIe BbI-
IMICKX OTMEYEHO HapacTaHue TIpo3orape3a o 111 crenenn,
KOTOPBIN COXpaHSUICS K 3-My MECSITy TOC/Ie XUPyprude-
CKOTO JIedeHHsA. Y 3 MallMeHTOB K MOMEHTY BBIITUCKU Ha-
omonancs mpo3sorapes3 IV cTereHn, ogHako y 2 U3 HHUX,
HAIIpOTHUB, OTMEUYAJIOCh MOCTCIIEHHOE BOCCTAHOBJICHUE
GyHKIIUM MUMUYECKOU Myckyinatypsl po III cremenm.
VY ocTaBmmxcs 3 MaMEeHTOB pe3yJIbTaT ObUT paciicHEeH KakK
HEYIOBJIETBOPUTEIBHBIN 110 IPUIMHE BEIPAXXKEHHOTO Ha-
pymeHnss GYHKINU JIUIEBOM MYCKYJIaTyphl, YTO OBLIO
WHTEPIPETUPOBAHO KaK CTeMeHb V II0 IIKaje Xayca—
bpakmanHa.

ITo pesymbraTaM CKpMHHUHTOBOI OLICHKYW (DYHKIIMU
[JIOTAHMS C «TPEXTIIOTKOBOM ITPO00Ii» HM y OMHOTO U3 TTa-
LIMEHTOB He OBLII0 OOHAPYKEHO YOSIUTEILHBIX IIPU3HAKOB
nucdarny, TeM He MeHee y 2 TalleHTOB HaOromaiach
JIeTKasT IU3apTPUsI, PeTPECCUPOBABIIIAs B IIEPHO TOCTIN-
TaJU3alNu.

VY Bcex ManueHTOB MPUMEHEHNE METOIUKHU TIPSIMO
MOHOTIOJISIPHOM CTUMYJISIIIAN TTO3BOJIMIIO C BBICOKOI TOU-
HOCTBIO MICHTU(MULINPOBATH PACIIOIOXEHUE JTUIIEBOTO
HepBa Jaxe B TeX CIIydasiX, KOTJa ero CTpyKTypa M aHaTO-
MM OBLTA 3HAYNUTEILHO U3MEHECHEL.

ITo naraeiM MOHM y 6 maumeHTOoB B X0OZ1€ OnepaTnB-
HOTO BMeEIIIaTeIbCTBA OTMEYAIOCh YBEIWUECHHE ITOpOTa
crumyssiuu (ot 0,1 go 0,5 MA), TIprdeM B 2 clTydasx 3TO
ITOCITY>KIJIO TIOBOJOM K OTPaHMYCHHIO 00beMa Pe3eKIINU
(ocTaBieHa KaricyJsia OIyXoJn).

OBCYXIEHME

MNOHM. IlepBoe ymoMMHaHWE O NPHUMCHECHUH
MOHM B xupypruu BeCTUOYIIPHBIX IIBAHHOM OTHOCUT-
csa K 1979 . [6]. HauGouee ctapoit METOAMKOI SIBJISIETCS
crioHTaHHasI OMI TOKOSI ¢ OLIEHKOM ITPSIMOI IIEKTPOCTH -
Myssunu [6, 7]. B redenne mociennnx 15 get oHa Oblia
JlornoiHeHa TexHuKoi otleHkn Kb-MBIT [8].

ITposenenne MOHM B mo60M 00beMe TpeOyeT COOT-
BETCTBYIOIIEM TpenonepauMoOHHONW MNOATOTOBKH,

CBSI3aHHOM C TUTAHWPOBAHUEM aHECTE3MOJIOTMICCKOTO T10-
cooms. Tak, HarpuMep, MCIOIb30BaHNEe MUOPEIaKCAaHTOB
IUTTEIFHOTO IEWCTBUS BBUIY UX €CTECTBEHHBIX (DapMaKo-
Jormyecknx a(pdekToB HexenaTesbHO [7]. [MpeanoutuTesns-
HO TIPIMEHEHNE MUOPETAKCAHTOB C YIIBTPAKOPOTKIM JICICT-
BreM. Kpome Toro, IpearronaraeTcsl, YT0 MHTaIIINOHHBIC
aHECTETUKHM OKA3bIBAIOT J0303aBUCUMBII HETaTUBHEIN (-
dext Ha KB-MBIT. ITpr HeBO3MOXHOCTH OTKA3aThCSI OT 10~
CJIeTHUX MX 103a He TOoJKHa TpeBbimaTh 0,4 Mac [9].

B nneanbHoil cutyauun MOHM mo3BossieT pelnTh
3 OCHOBHBIC 3aIa4YM:

1) nneaTNUKAINS JTULIEBOTO HEPBA U TPACKTOPUH €TO
MIPOXOKICHUS B IMOJIC OTIEPAIIMOHHOTO JIOCTYTIA;

2) MHTpaoIllepallnOHHAsI OIlcHKA (PYHKIIMK JIMIIEBOTO
HepBa;

3) BBISIBJICHUE TTIOTCHIIMAIBHO OITACHBIX XUPYPIUIECKIX
MaHEBPOB, CIIOCOOHBIX IIPUBECTU K TUCHYHKITAN JT -
LIeBOTO HEPBa.

IIpsmas saekTpocTumyasnusa. [1poToKobl IpoBeae-
HUS WHTpaonepaumnoHHoit DMI kpaiitHe BapraOeTbHBI
BBUIY OTCYTCTBUS Y€TKOI CTAaHIAPTU3ALIMU JaHHOTO M-
Toma. B ymTeparype npencraBieHO MHOXECTBO MOAN(DU-
Kaluii METOOUKHU TIPSIMOM SJIEKTPOCTUMYJISIIIAY (TIpsSIMasT
MOHO- 1 OUIIOJISIpHAST CTUMYJISILIVSI, C TIOCTOSTHHOM BEJIM-
YMHOW HATPSKEHUS WY MTOCTOSTHHOW CWJION TOKa, C 4a-
crotoit 1—30 [i1, WIMTETBPHOCTHIO IIPSIMOYTOJIBHOTO MM-
mynbea 50—200 MKc), OMHAKO HeT JaHHBIX O 3HAYUTEIIBHOM
MIPEBOCXOMICTBE KaKOl-11M00 OTHOI M3 HUX Hal BCEMU
apyrumu [6, 7, 10].

OmHUM 13 BaXKHBIX ITapaMeTPOB, KOTOPBIM YacTo TIpe-
HeOperaioT Ipu ONMUCAHUK METOAWKU B JINTEpAType, SIB-
JIIeTCs JUINTEILHOCTD cTMyJ1a. OHa crIocoOHA OKa3bIBaTh
3HAYNTEIPHOE BIIUSHUE Ha TIOPOT BO30OYIMMOCTH 1 MOXET
BapbupoBaTh oT 25 mo 1000 Mxc. YacTo Ha HavaabHBIX
aTanax IUCCEKIINH OITyXOJIU He YIaeTCs IOJYyIUTh OTBET
Ha cTUMYyJ BenmamHou 0,1 MA, omHAKO B psiIe ClaydacB
yBeJIMYeHNE MINTSIHHOCTH IIPSIMOYTOJBHOTO MMITYJIbCca
yxe 10 100 MKc TTO3BOJISIET TTOJYIUTh OTBET HA CTUMYJISI-
L1IO JaXXe ¢ MUHUMaJIbHOM cujioii Toka [11].

st olileHKM (DYHKLIMU JIMLEBOr0 HepBa HauOOIbllIee
3HAaYCHNE UMeeT TMHAMKWKA aMIUTATYIbl MOTOPHOTO OTBE-
Ta 1 MUHUMAJIBHOTO TIOPOTa CTUMYJISIIUH. YXyIIICHUE
aAMIUTMTYIHBIX XapaKTePUCTUK W YBEJTMYEHME ITOPOTa CTH-
MYJISIIIAM CJICIyeT PacCMaTPUBATh B KAYECTBE IMIPEIUKTOPA
HETaTUBHOTO Mcxona. Ipyroii BasKHBIM ITapaMeTp — OTHO-
IIeHWEe aMIUIUTYH OTBETa, ITOJIYICHHOTO Ha CTUMYJISIITUIO
IHACTAJIBHOM 1 TPOKCUMAJTBHOM TTOPIINIA TUIIEBOTO HepBa
(TIpOILICHT «BBIMAACHMI» = MUCTAIBHBIN OTBET/TIPOKCH-
ManbHBIN oTBeT X 100). B padore W.R. Schmitt u coaBr.
Ha OCHOBaHMM HaOJoAeHUs 3a 267 MalMeHTaMu, Iepe-
HECIINMHI MUKPOXUPYPTUIECKOE JICUCHIE BECTHOYISIPHBIX
IIBaHHOM, TTOKa3aHO, YTO MUHMMAJIbHBIN ITOPOT CTUMY-
JISIIIUY SIBJISUICS] MEHEe YYBCTBUTEILHBIM ITPEINKTOPOM IT0-
cJIeoIepalliOHHOM TNCHYHKIINNA B CPABHEHUHN C OILICHKOM
MpoLieHTa «BbinageHui» [11]. HecMoTpst Ha mpenmyiiecTBa
OIICHKHM YKa3aHHOTO BBIIIE TTapaMeTpa, ero IMPUKIaTHOe



3HaYCHME BCE XK€ HE TaK BEJINKO, IIOCKOJIBKY B OOJIBIITNH-
CTBE CJIyJaeB JOCTYH OMHOBPEMEHHO KaK K IUCTAJbHOIA,
TaK 1 K MMPOKCUMAJIbLHOM MOPIIUN JINIIEBOTO HEPBA ITOSIB-
JISIETCSI JINIID Ha 3aKJTIOUNTENIBHBIX 3TarlaxX OIepaTUBHOTO
JIEYeHMsI, KOTJIa OCHOBHAS YaCThb OITyXOJIH YK€ yaajieHa.

Crnionrannas DMI nokos. B 1986 1. R.L. Prassu H. Luders
OITyOJIMKOBAJIM TIEPBOE OIMMCAHNE TIPUMEHEHMS CIIOHTaH-
Hoit OMI mokost [u1st KOHTPOIIS (PYHKIIMY JIUIIEBOTO HEPBA
B XUPYPTMU BECTUOYIISIPHBIX IIBAHHOM [12]. OHM ormcanmu
¥ KJIacCCU(PULIMPOBAIN HEMPOTOHNMIECKHE Pa3PsIIbI, 3ape-
TUCTPUPOBAHHEBIC BO BpeMsI OIIepallii, BBIICINB HEIIOB-
Topsttotuecs (burst) v moBTOpsTIOIIMEC (train) MaTTePHBI.
[NosiBEeHME TTOCTIETHNX, TI0 X MHEHMIO, HAOII0IaI0Ch
B MOMEHT JIaTepaJIbHO-MEANATbHOM TPaKIINN 1 aCCOLIMIPO-
BaJIOCh C TOBPEXIEHEM HeBPaIbHBIX CTPYKTYp [13].

Hcmonp3oBanne ocumuiorpadoB MO3BOIMIO Ooliee
JIeTaTbHO U3YINTh XapaKTePUCTUKI CIIOHTAHHBIX HEWPO-
TOHMYECKUX pa3psiaoB. Tak, ObLI BeIneeH A-train-naTTepH,
SIBJISTIOIIIMICST Han0oJjIee TaTOTHOMOHWYHBIM JIJIST HEBPaJTb-
Horo roBpexaeHns. OH IIpencTaBiIsIeT CO00I CepUIO OIM-
HaKOBBIX TI0 TEOMETPUM MOHO(DAa3HBIX (>4) M Tpexdas-
HBIX pa3psimoB HU3KOM aMrumatyasl (ot 100 mo 200 MxB)
C BBICOKOM MEXITMKOBO 9acTOTOM. [1pomoisKuTeIbBHOCTD
cepum OOBIYHO CPAaBHUTEIBHO KOPOTKAS M1 MOXKET BaPbUPO-
BaTh OT MIJUTMCEKYH]I 10 HECKOJIBKUX CeKyHII. JlOToTHM-
TEJIBHOM XapaKTepUCTUKOM JAHHOTO ITaTTePHA SIBJISIETCSI €TO
BHE3aITHOE HavaJlo U npekpaiieHue [14].

Pernctpanusa Kb-MBII. Kb-MBII peructpupytorcs
B OTBET Ha BJICKTPUUYCCKYIO CTUMYJISIIIAIO TIEPBUYHOMN TBH-
raTeJIbHON KOPBI M OTPAXKAIOT COCTOSTHUE MHUPaMUITHOMN
cuctembl. [IpenMyIiecTBOM TaHHOW METOIUKH SIBIISICTCST
ee CITOCOOHOCTH OIIEHMBATh (PYHKIIUIO JINIIEBOTO HEpBa,
MpexXae YeM OH OyIeT BU3YaIM3UPOBaH B IOJIC OIlepaliy-
OHHOTO gocTyIa. [To IpuInHe MOIMCUHAITUIHOCTH KOP-
TUKOHYKJIEAPHOTO TpaKTa M CTUMYJIALUU MOTOPHOMU
KOpPBI MCIIOJB3YIOT He OOWHOYHBIC CTUMYJBI, a Cepuu
13 HECKOJIbKMX UMITYJIBCOB JUTUTETbHOCTHIO 200—500 MKC
(0OBIYHO cepys U3 5 UMITYIIbCOB (train of five)) BhICOKOI
yacTotsl (333, 500, 1000 Iix) [8, 15, 16].

Hecmotpst Ha mmpokoe TpuMeHeHNe, METOIMKA PEeT -
crpauun Kb-MBII Takke He sIBisIeTCSI YeTKO CTaHOAPTU-
3UPOBAHHON 1 He JTUIIIeHa HemocTaTKOB. C OMHOM CTOPOHEL,
CHIDKCHHME aMIUIATYABI OTBETOB B XOJE OIEPATHUBHOIO
BMEIIIATEJIbCTBA YKA3BIBaeT HA YXYAIIICHUE ITPOBEICHMUS
BIIOJTb KOPTUKOHYKJIEAPHOTO TPaKTa, C APYTOil CTOPOHEI,
9TO HE MOXET OBITh OCHOBAaHHWEM IUISI OMHO3HAYHBIX BbI-
BOIOB 00 MHTPAOIICPAlIMOHHOM TTOBPEXICHUN JINIIEBOTO
HepBa, MMOCKOJIbKY Ha aMITIUTYLy OTBETa CITOCOOHBI OKa-
3BIBATh BIIMSTHUE Pa3INIHBIC (DAKTOPHI, TAKME KaK CTETICHb
peTaKcaliy nalieHTa, a pa3BUTHEe MHEeBMOIe(aIun CIT0-
COOHO M BOBCE M30JIMPOBATh KOPY MJIST CTUMYJISILIVH, CIC-
naB peructpaunio Kb-MBII HeBO3MOXHOIA.

Psn aBTOpOB Takke yKa3bIBaIOT Ha €Ille OIMH MEHee
OYECBUIHBIM HEAOCTATOK METOIWKHM, CBSI3aHHBIN C M-
TEJIBHOCTRIO apTedakTa ctumyina. [IpmHIMas Bo BHMMA-
HHE CPAaBHUTEIHLHO KOPOTKYIO JIATCHTHOCTD TIPU PETUCTPa-
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LMY TTIOTEHIINAJIOB ¢ MUMUYECKON MYCKYJIaTyphI (OKOJIO
12 Mc), gacTo HaOJIIOmaeTCsT HAJOXEHHE TIePBOTO ITHKa
PETHCTPUPYEMOTO OTBETA 1 ITOCIICTHETO UMITYJIbCa CEPUU
u3 5 ctumynoB yacroToit 333 Iix (1000/333 = 3,003 mc;
3 Mc x 4 (ummyibca) + 0,5 Mc = 12,5 MC — IUTMTEIBHOCTD
apredakra ctumyna) [17]. Kpome Toro, 6im3koe pacmo-
JIOXKEHHUE CTUMYJTAPYIOIMINX U PETUCTPUPYIOIINX SJIEKTPO-
JIOB TaKXKe CO3IaeT P TEXHUISCKUX TPYAHOCTEH 3a CUEeT
«IIYHTHUPOBAHMS» DIIEKTPUISCKOTO TOKA W aKTWBAIIMU
rmeprepnIecKOi YacTH JUIIEBOTO HepBa. B HacTosee
BpeMst Wit auddepeHInalny IEHTPaTbHOTIO 1 ITepude-
pPHUUYECKOT0 OTBETOB BCE Yallle UCITOJb3YIOT METOIMKY, KOT-
Jla TIocJIe cepuy U3 5 umiynbcoB yepes 40—90 Mc momaer-
CsI JOTOJTHUTEIbHBIN OTMHOYHBIA UMITYJIBC [16].

CoocTBennbrii onbIT. OTHemeHne Heipoxupypruu [THIL
DOMBII um. A.W. bypHa3gHa B ero HacTOSIIIIEM COCTaBe
66110 chopMUPOBAHO TOJBEKO B 2018 I, B vty 4ero Ha MO-
MEHT TIepBBIX TTONBITOK BHeApeHUs B nmpakTuky MOHM
OTCYTCTBOBAJI KaK JOCTATOYHBIN OITBIT, TAK M YETKOE IO~
HUMaHWe CHJIBHBIX M CJIA0BIX CTOPOH Pa3INIHBIX HEHPO-
dusnoornyecknx MomanmbHOCTeil. Ha mepBBIX 3Tamax
ocBoeHUsT MmeToguku npoeaenne MOHM B ocHOBHOM
CBOIMJIOCH K MIPSIMOM CTUMYJISILIUU C 1IEIbIO TIEPBUIHOM
UIeHTU(UKALTNY JINIICBOTO HEpBa U TPACKTOPHH €T0 TIPOo-
xoxnmeHns1. HecMoTpst Ha pacrmipocTpaHeHHOe MHEHUE
0 TIPeMMYIIECTBAX OUITOISIPHBIX 30HAOB ¢ Oosee (poKycu-
POBAaHHBIM 2JICKTPUYECKUM II0JIEM, B CBOE#l paboTe MBI
qaIre oTIaBaJIM IIPEAIIOYTeHNE MOHOIIOISIPHOI METOIMKE,
TaK KaK OOBIYHO He HAOIIOmaJIM SIBHOTO ITPEBOCXOICTBA
TepBoil Hax mociuenHeit. Kpome Toro, cTpykrypa MOHO-
TIOJIIPHOTO ITyTOBYATOTO 30HAA OTIMYHO ITOAXOMMIIA IS
NIETVKATHON TMCCEKIIUK OIYXOJIU, TAKMM 00pa3oM, IT0-
TTOJTHUTEJTBHO TTO3BOJISISI ITPOBOIUTH HETIPEPHIBHOE MOHM -
TOPUPOBAHNE B XOAE OTICICHMS OITYXOJIM OT HEBPAJTbHBIX
cTpykTyp. 1o Mepe HaKOIUIEHUS OIBbITA M 3HAKOMCTBA
C JIUTEpaTypoil MBI CTaJI OOJIbIIe OOpaIIaTh BHUMAaHUE
Ha CITOHTaHHYI0 DMI moKosi, TOCKOJIIBKY OTHO M3 TJIaB-
HBIX CBOVCTB IPSIMOM CTUMYJISILIMY, @ UMEHHO €€ IUCKPET-
HOCTB BO BpeMEHH, OOBITHO He TTO3BOJISIIO CBOEBPEMEHHO
WH(OPMUPOBATh XUPYypra O TPAKIMU, a CIeIOBATCIIBHO,
MIpeayIPEXIaTh N30BITOUHYIO XUPYPTUUECKYIO arpeCCHIO.
Ha ceromusmmaMiA 7eHb MBI TaKKe aKTUBHO UCIIOJb3yeM
metoguky Kb-MBII. B psine cinyuaeB peructpanust Kb-
MBIIT MoxeT nmomMoub U30eKaTh JOXHOIOJOXKUTEILHOTO
mporHoctTndeckoro 3HaueHus (false positive predictive
value), omHako vaire peructpamuss Kb-MBII conpstkena
C TEXHUYCCKUMU TPYITHOCTSIMH.

SAK/ITFOYEHME

Ha ocHOBaHWUM HAKOIUIEHHOTO OIThITA MBI TIOJIaracM,
YTO MpUMeHeHne MyasTuMonanbHoro MOHM mipu ynane-
HUU OOJIBIINX BeCTUOYIISIpHBIX IBaHHOM (=30 MM, T3a
o KJraccudukamuu Samii, grade 4 1o xiraccudpukauu
Koo0s) mo3Bomiio cuenath onepaTUBHOE JICUeHHUE OoJiee
KOHTPOJIMPYEMBIM U T€M CaMBIM KOCBEHHO IOBJIMSLIO
Ha (QYHKIIMOHAITbHBIE MCXOBI.
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[TPU KAPOTUJTHOU DHIAPTEPSPKTOMUU
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KoHTaKThI:

Cepreit Muxaitnosuy Yynanenkos Chupalenkovsm@gmail.com

MauueHTbl CO CTEHO30M COHHbIX apTEPUIN BXOAAT B TPYNNy BbICOKOTO pUCKa pa3BUTUA ULWIEMUYECKOro MHCynbTa. Kapotua-
Has 3HAAPTEPIKTOMUSA — MeTOS, BbIGOPA XUPYPrUUYECKOI NPODUNAKTUKM ULIEMUYECKOTO MHCYNLTA Y NALMEHTOB C CUMMTOM-
HbIM W 6ECCUMNTOMHBIM CTEHO30M KapOTUAHbIX apTepuii. Takue 3Tanbl KAPOTUARHOI SHAAPTEPIKTOMUM, KaK BbiAENEHHE,
nepexarue apTepuii U ycTaHOBKa BPEMEHHOrO BHYTPUMPOCBETHOTO LWYHTA, MOTYT COMPOBOXAATHCA WUIIEMUYECKUMHU
OC/NOXHEHUAMU BCNeACTBUE 3MOOUN U HELOCTATOYHOTO KOANATEPaibHOTO KpoBoo6palyeH!s. MynbTUMOAaNbHbINA UHTpa-
OnepaLMoHHbIi HePOhU3MONOTUYECKUIA MOHUTOPUHT, BKNIOYAIOWMIA LepebpanbHYI0 OKCUMETPUIO, PerucTpaLmio coma-
TOCEHCOPHBIX N MOTOPHbIX BbI3BAHHbIX MOTEHLMANO0B, 3NEKTPO3HLEedanorpaduio 1 TpaHCKpaHHUanbHyto gonnneporpaduio,
No3BONAET NPOBOAUTL MPAMON U KOCBEHHbI MOHUTOPUHT LiepebpanbHoi nepdysun Ha NpOTAXKEHUM BCell onepaluu
1 MOXET GbITb UCMONb30BaH A1 NPOTrHO3UPOBAHUSA UCXOL0B XUPYPruveckoro neyeHus. MynsTumoaanbHbi NOAXos K npo-
BEIeHUIO MHTPAoNepaLMOHHOrO HellpotKU3NMoN0rM4ecKoro MOHUTOPUHIA ABNAETCA Hanbonee YyBCTBUTENbHBIM U CNeLu-
(UYHBIM 18 NPOTHO3MPOBAHUA M MUHUMU3ALMKM NOCNEONEPALMOHHOTO HEBPOJIOrMYecKoro aeduuunTa.

KnioueBble cnoBa: KapoTUAHAA IHAAPTEPIKTOMUSA, LiepebpanbHas OKCUMeTpUs, IneKTposHuedanorpadus, comaToceH-
COpHble BbI3BaHHbIE NOTEHLWANbI, MOTOPHbIE Bbi3BaHHbIE MOTEHLMaNbI, TPAHCKpPaHUanbHas gonnaeporpadus, Miuemudeckuin
WHCYNbT, Heitpodn3nonornsa, HEMPOMOHUTOPUHT
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Multimodal monitoring in carotid endarterectomy
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2N.V. Sklifosovsky Research Institute for Emergency Medicine, Moscow Healthcare Department; 3 Bolshaya Sukharevskaya Sq., Moscow
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Patients with carotid artery stenosis have high risk of ischemic stroke. Carotid endarterectomy is the method of choice
for ischemic stroke prevention in patients with symptomatic and asymptomatic carotid artery stenosis. Such stages
of carotid endarterectomy as selection, artery clamping, and placement of a temporary intraluminal shunt can be
accompanied by ischemic complications due to embolism and insufficient collateral blood flow. Multimodal intraoperative
neurophysiological monitoring consisting of cerebral oximetry, somatosensory and motor evoked potentials monitoring,
electroencephalography, and transcranial Doppler ultrasound allows to perform direct and indirect monitoring of cerebral
perfusion during the whole surgery and can be used for prediction of surgical outcomes. Multimodal approach
to intraoperative neurophysiological monitoring is the most sensitive and specific approach for predicting and minimizing
postoperative neurologic deficit.

Keywords: carotid endarterectomy, cerebral oximetry, electroencephalography, somatosensory evoked potentials, motor
evoked potentials, transcranial Doppler ultrasound, ischemic stroke, neurophysiology, neuromonitoring
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BBEJIEHUWE

MHCynBT ocTaeTcs OmHOM U3 BEAYIIUX IIPUYMH MHBA-
JIMITHOCTU M CMEPTHOCTH BO BceM Mupe. B Poccum exxe-
rogHo GukcupyroT okoso 500 TeIC. MHCYIBTOB, 6osee 80 %
13 KOTOPBIX 00YCIOBIICHBI HAPYIIIEHUSIMIA MO3TOBOTO KPO-
BOOOpaIeHus 1o niemMuueckomy Tumy [1, 2]. IToka3are-
JI1 3200J1€Ba€MOCTH B HACTOSIIIEE BpeMS IEMOHCTPUPYIOT
TeHIACHIINIO K POCTY, IIOCKOJIBKY PacIIpOCTPaHEHHOCTh
WHCYJIBTa M1 CMEPTHOCTh OT HETO YBEJIWYIIIMCh Ha 19,3
u 5,3 % coorBeTcTBeHHO [3]. COBpeMEHHBIE CTATUCTUYE-
CKHE MCCJICIOBaHUS TTOKA3BIBAIOT POCT 3a00JIEBAaEMOCTHU
B BO3PACTHBIX Ipyrax crapiie 50 JieT, 0COOeHHO Y TTOXM-
JIBIX XEHIMUH cTapire 75 JIeT, y KOTOPBIX BEPOSITHOCTD
MHCyJIbTa 60stee yeM Ha 50 % Bblllie, YeM y MY>KYKMH TOM 3Ke
BO3pacTHOU TpyImbl. OQHAKO MHCYJIET MOXET MOPaKaTh
u moaeit moyogoro Bo3pacTa [3]. KaporunHas sHIapTep-
skroMms (KBD), mpemmoxernHast B 50-X rogax ImpoIILIOro
CTOJICTHSI, SIBJISICTCST OTIepaIlieil BEIOOpa ISl XUpyprude-
CKOM MTPO(PMIaKTUKNA UIIEeMUYISCKOTO MHCYIBTA Y Tallk-
€HTOB C CUMITTOMHBIM 1 0€CCHUMITTOMHBIM CTEHO30M BHY-
TpeHHUX coHHBIX aprepuii (BCA). Tem He MeHee 3Ta
oIepalus TaKxkKe MMeeT OIlpele/IecHHbIC PUCKU MHTpPaA-
OIePAlIMOHHBIX U ITOCICOIIePAIIMOHHBIX OCIOXHECHUM.
ITo maHHBEIM HEKOTOPHIX UCCIICAOBAHM, TTOCICOTICpaI-
OHHBII MHCYIIBT, TH(PAPKT MUOKAapAa WX JICTATbHBIN UC-
xoJ B 30-mHeBHBIM niepro rocie KOO MoryT BO3HUKHYTh
y 3,0-3,4 % nauuentoB [4—6]. [locneonepalMOHHbII
WIIeMUYECKHAI MHCYIIBT MOXKET OBITh CBSI3aH C SMOOIMEH
W3 aTePOCKIICPOTHIECKOM OJISIIKKA Ha 3Tare BBIICICHMUS
apTepuii, CHSTHS 3aKMMOB U ITyCKa KPOBOTOKA, a TaKXKe
¢ IuTebHBIM nepexatueM BCA [6].

WMHTtpaonepalilioOHHBIN HEWMPOPU3MOIOrMYeCKUii MOHM-
topuHT (MOHM) BKITIO9aeT perncTpaimio coMaTOCEHCOP-
HBIX BbI3BaHHBIX IToTeHIMAaI0B (CCBIT), MOTOpHBIX BEI3BaH-
HbIX TToTeHIanoB (MBII), 1iepedpaibHyI0 OKCUMETPHIO,
ayiekTposHIIedamorpaduio (B3I), TpaHCKpaHMATBHYIO
nmonruieporpadmio (TK/IT), KoTopble MOTYT MCIIOIB30BAThCS
KaK He3aBUCHMO, TaK ¥ B COYETaHWUHU APYT C IPYTOM UIS Hall-
JIeXKAIero MOHUTOPHHTA LiepeOpaTbHOM repdy3un 1 HEBPO-
JIoTUYecKoi ¢yHKIMU Ha Bcex aTamax KOO [7]. Takxke
MOHM none3eH mig onpeneneHss HeOOXOIMMOCTH Bpe-
MEHHOTO CEJIEKTUBHOTO LIIYHTUPOBaHUS [7].

OTBOP ITALIMEHTOB

CorylacHO COBpeMEHHBIM PEKOMEHIALIMIM T10 Jieue-
HUIO manueHToB co cteHo30M BCA BeimosHeHue KOO
HEOoOXOIMMO MallMEHTaM ¢ CUMIITOMHBIM Te4eHUEM 3200~
JIEBaHUS, TIEPEHECITUM OJHY WM HECKOJILKO TPAH3UTOP-
HBIX MIIEeMWYECKNX aTaK MW UIIEeMUYECKUI WHCYIBT
M MMEIOLIMM BBIPaKeHHYIO cTerneHb creHo3a BCA (>70 %
MPY METOJIe U3MEPEHMS, UCTIOIHb30BAHHOM B MCCIIEA0BA~

Huu ECST (European Carotid Surgery Trial), >50 % npu
MeTO/e U3MEPEHUsI, UCITOIb30BAHHOM B MCCIIEAOBAaHUM
NASCET (Noth American Symptomatic Carotid Endar-
terectomy Trial)) [1, 8]. OmHaKo y 9acTH IMaIrimeHTOB 3200-
JIeBaHUE MPOTEKAeT OECCUMIITOMHO U YacTO BBISIBIISIETCS
B XOJI¢ AMArHOCTUYECKOTO ITOMCKA: IJISI TAKUX MALIMEHTOB
KD pekomeHaoBaHa TOJBKO B TOM Cllydyae, €Ciu y HUX
oOHapyxeH cTeHO3 Bbicokoi cteneHu (>80 % — ECST,
>60 % — NASCET; npeuMyilecTBEHHO MYXYMHBI He
cTapiie 75 JieT, oxKuaaeMast IpOIOJKUTEIbHOCTD KU3HU —
He MeHee S neT) [1, 8].

BPEMEHHOE ITEPEXKATUE COHHOI

APTEPMN

BpeMmeHHble 3a’KMMbl HaKJIaAbIBAlOT MO MOPSAKY
Ha BHYTPEHHIOIO, OOIIYIO 1 HAPYKHYIO COHHBIE apTCPHU.
B cnyyae BuisiBneHust niemun o sfaHHeM MOHM nocne
HAJIOXEHUS 3aXXKMMa BO3MOXHA YCTAHOBKA BPEMEHHOTO
BHYTPHUIIPOCBETHOTO IIyHTa. KprTepnsiMu HajtosKeHYS Bpe-
MEHHOTO IITyHTa B HACTOSIIINIA MOMEHT SIBJISTIOTCS] CHIKCHIE
JIOKQJIBHOM CKOPOCTH KPOBOTOKA B CPEIHEI MO3TOBOM apTe-
puu Gosee yem Ha 60 % ot ucxomHoi no gaHHbiM TKIIT,
camkenne CCBII 6omee 50 % or MCXOmHBIX ITOKa3aresei
o maHHBIM D3I, cHIDKeHMe TToKa3aTesieil 1iepedpaTbHOM
okcureHaumu (saturation of cerebral tissue with O,, SctO,)
Ha 55 % u Gosee MO JaHHBIM LIEPeOPAIIbLHOI OKCUMETPUI
¥ BO3HMKHOBEHHE HEBPOJOTUIECKOTO AehUIINTA TIPU HC-
TIOIB30BaHUY pernoHapHoii aHecte3nn (PA) [8].

Xupypra yBeZOMJISIIOT O 3HAYMMBIX M3MEHEHUSX T10-
KazaTeJieil BO BpeMsl HeIIpephIBHOTO MOHUTOPUHTA, a TaK-
K€ O JTIOOBIX M3MEHEHUSIX MOCNIe YCTAHOBKM BPEMEHHBIX
3aXUMOB. M3MeHeHuUs cienyeT CpaBHUTb C UCXOIHBIM
YPOBHEM, 3aperUCTPUPOBAHHBIM 0 TePeKaTHSI, YTOOBI
OIIPEICINTh HEOOXOOMMOCTh BHYTPUIIPOCBETHOTO IITYHTH-
poBanus. [lepexaTue apTepuit BBI3BIBACT M3MEHCHUS
B curHayax CCBIT, MBIT u B3I [9]. CortacHO JaHHBIM,
TIpeACTaBICHHBIM B PEKOMEHIAIMSIX AMEPUKAHCKOTO 00-
mecTBa HEWPOPHU3MOTOTUIECKOTO MOHHUTOPUHTA
(ASNM), npumepHo 69 % uU3MeHEHMIl CUTHaJa MOcje
nepexatust mpoucxondar B TeaeHue 20 c. ITocae Hamoxe-
Hus 3axuma 80 % M3MEHEHUM MPOUCXOIAT MEeHee YeM
3a 1 MuH, a 99 % 1100bIX BO3MOXKHBIX M3MEHEHUIA IIPOUC-
XomAT B TeueHue 2 MuH [10].

METO/ AHECTE3NU

Hawnbonee HageXXHbIM MOHUTOPMHIOM LiepeOpaibHOMI
WIIEMUU SIBJISIETCS] MIpsIMasi U HETIpepbIBHASI OLIEHKA KOT-
HUTHUBHOI M MOTOPHO (PYHKIIMIA y 6OIPCTBYIOIIETO Malld-
€HTa, KOrJa BO3MOXXHO OMNpene/ieHe YyBCTBUTEIbHOCTU
Mo3ra gaxe K 04eHb KOPOTKOMY MEPUOY LiepedpaaibHOR
nieMun v runokenu [11, 12]. biokama moBepXHOCTHOTO
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LIEMHOro CIUIeTEHUsI ¢ 0J0Kamoil TIy0oKOro 1ieifHOTo
CIUTETCHUS M 0e3 Hee SIBISIETCS pacpoCTpaHEeHHBIM
MetonoM PA Bo Bpemst KDD. OnieHKa HepOKOrHUTUBHOMN
GyHKIIMM BO BpeMsI OoIlepaliiy BKJIIOYAET OIpenciceHIe
HEHPOIICMXOJIOTUYECKOIO CTaTyca, OIEHKY OpPHEHTAIINU
B MECTE U BpeMEHHU, pedeBOil (PYHKITNH, MBIIIEYHOM CHITBI
1 9yBCTBUTEIBHOCTH. [IpenMytmectBoM PA siBiisieTcst Bo3-
MOXHOCTH OIICHKH ABUTATEIHbHOM (DYHKIIMI METOIOM «HT-
PYIIKK-TTUIIAJIKA», KOTAAa B KOHTpajJaTepalIbHYI0 KUCTh
MMaIeHTa ITOMEIaoT Pe3NHOBYIO UTPYIIKY. B xome ome-
paluy MalMeHT CKUMAaeT UTPYIIKY B PYKe, TeM CaMbIM
BBI3BIBasI 3BYKOBOM curHai. Mcue3HOoBeHUE 3BYKOBOTO
CHTHAJIa MOXET CBUICTEIbCTBOBATH O BOSHUKHOBEHUU
WIIIEMUH KOPBI TOJIOBHOTO MO3Ta Ha CTOPOHE OTIepalllM,
YTO MOXKET ITOTPeOOBaTh YCTAHOBKY BPEMEHHOTO BHYTPH -
npocBeTHOTo 1yHTa [13, 14]. JJaHHBIA METOM, TaKKe MC-
MOJIB3YIOT JIJIsI HeBepOaILHOM CBI3M ¢ TTareHToM [13].

IMorenuansHbIe HemocTaTKU PA BKII04al0T BO30YX-
JIeHNE WU CTPECC Y TTAIIMEHTOB, OOCTPYKIINIO AbIXaTeIb-
HBIX ITyTe W MOBPEXACHME OJTM3JICKAIINX CTPYKTYP BO
BpeMsI OJI0KaIbI ICHTHOTO CIUICTEHMSI, a TAKXKE OCTIOXKHEHMS,
CBSI3aHHBIC C OJIOKAIOM OJTM3IeKAIINX KPYITHBIX HEPBHBIX
CTBOJIOB Ha CTOPOHE aHECTE3NU — OJIyKaaromero, nruad-
parMajJibHOTO, CMMIIaTH4YecKoro. HampumMep, mo maHHBIM
MEXIYHapOIHOTro MHOTOLIEHTPOBOTO PAaHAOMU3UPOBAHHO-
ro ucciegoBanusa GALA, cpaBHMBAIOIIETO OOIIYIO aHECTe-
3o (OA) ¢ MECTHOM TIPH OTiepallisIX Ha COHHBIX apTePHsIX,
y 4,4 % nalueHTOB, OIEPUPOBAHHBIX C UCIOIb30BaHuEM PA,
IIPOM30IIIIa TPABMATH3AIIS IIIEHHOTO CIUICTCHUS TIPU MHB-
eKIIMM aHecTeTrKa [12]. BaxkHO OTMETHTB, YTO B 3TOM HC-
CJIeMOBAaHNM HE YIAJIOCH BBISIBUTD Pa3IMIUiA B pe3yJIbTaTax
(BKITFOYAsI KA4eCTBO XXKU3HU, TIPOIOJIKUTEIIFHOCTD ITPEOBI-
BaHMS B CTAIlMOHAPEe, BO3HUKHOBEHNE MHCYIIBTa, MH(papKTa
MMOKapaa ¥ CMEPTh) MEXKIY TPYIITIaMU TAIIEHTOB, OITEPH-
POBaHHBIX C Hcronb3oBaHneM PA (4,5 %) u OA (4,8 %) [12].
OmHako mccaemoBaHKe IToKa3aio, 9To B rpyrire PA yacto-
Ta MCIOJb30BaHMS BHYTPHUIIPOCBETHOTO IIIYHTA MEHBIIIE,
yem B rpynmne OA (14 % nipotus 43 %) [12].

B 11e10M OCHOBHBIMM TIPEMMYIIECTBAMU IIPSIMOTO
HEHPOKOTHUTUBHOTO MOHUTOPHWHTA Y OOIPCTBYIOIINX Ia-
LIMEHTOB SIBJISTIOTCS €TO CIIeI(UIHOCTh M YYBCTBUTEIIb-
HOCTh. TeM He MeHee MMeloIIrecs JaHHbIC, KacaloIIHeCsT
PEe3yIbTATOB JICYCHHUsS MAIIMEHTOB, HE CBUIETEIbCTBYIOT
o nipeBocxoacTBe PA Ham OA.

st obecriedyeHUST ONMTUMAJBHON aHECTE3WU IIPU
mynsTuMonanbHoM MOHM pekoMmeHayeTcst UCTIONb30BaTh
OA 110 TPOTOKOJTY TOTAJIbHOM BHYTPUBEHHOW aHECTE3HM.
D10 obecreuynBaeT CHIKCHNE KOJIMIECTBAa apTeakToB
¥ BIUSTHUS aHecTe3u Ha KopkoBbeie CCBIT, MBIT u 83T,
YTO ITO3BOJISIET TIPOBECTH 00Jice KaUeCTBEHHBIIT MOHUTO-
puHT [9].

COMATOCEHCOPHBIE BBI3BBAHHBIE

ITOTEHLIMAJIbBI

ComaToCeHCOPHBIN BRI3BAHHBIN ITOTCHITNAT U3MePsI-
€T KOPKOBBIII OTBET Ha MepUPEePUICCKYI0 CTUMYIISIINIO

Yepe3 COMaTOCEHCOPHBIE ITYTH, YTO ITO3BOJISIET, B OTIIMYME
ot D8I, oTCIeXKNBaTh HEBPOJIOTMUECKYIO (DYHKIIUIO O0Jiee
IIIyOOKUX CTPYKTYP MO3Ta.

IIpu peructpaumn CCBII ¢ BepxHUX KOHEUHOCTE
TIOBEPXHOCTHBIE 3JIEKTPOIBI Pa3MEIIAlOT Ha 3aIISICThE C 1Ie-
JIBIO CTUMYJISIIIAY CPEIMHHOTO HEPBa, a TIPU PeTUCTPAIIN
CCBII ¢ HIXHIX KOHEYHOCTE ! — Ha MeIUAIBHOM JIOMBIK-
K€ C LIEJbI0 CTUMYJISILIMU OoJiblieOepLioBoro Hepsa. [lu-
pUHA UMITYJIbCA CTUMYJISLIMK JokHa ObITh 0,2—0,3 Mc,
yacToTa rmoBropenust — 2,79—4,79 Ti, cuna — 25—30 MA
IUIST cpequHHOTO HepBa 1 45—100 MA — 11t 6GosbIedep-
1HoBoro Hepna [15].

Ilepen xupyprudecKuM pa3pe3oM ClieayeT caeiaTh 0a-
30BYIO 3aITHCh C 1IEJIBI0 CPAaBHEHMS M 00ECTICUCHUSI OTITH -
MaJbHON MHTEHCUBHOCTH CTUMYJISLIUKA. MOHUTOPUHT
CCBII cnemyet BHIIIOIHSATD HEIIPEPHIBHO HA IIPOTSLKEHUT
Bceit oneparnun. Kputmdeckue neproas! Ij1sI MOHUTOPHUH-
ra CCBII BxIToUaroT IMepuo Iepe pa3pe3oM, Ieper me-
pexatueM BCA, mocie ycTaHOBKM BPEMEHHOTO IITyHTa
(ecau IIyHTHpPOBaHWE HEOOXOMWMO) M CHSTHS 3axKuUMa
¢ BCA [16]. O0mMy KpUTEPUSMU JUTSI CUTHAJIOB TPEBOTH
npu uctonb3oBanur CCBIT (N20/P30) siBistroTest CHIDKe -
HMe aMIuIUTyabl Ha 50 % 1 Gosee Wi Bo3pacTaHue JaTeHT-
Hoct Ha 10 % u GoJjiee OT UCXOMHBIX 3HAYEHMIA [6, 9].

ITo ganHBIM MeTaaHamM3a, mposeaeHHoro E.L. Nwachuku
¥ COABT., BKJIIOYMBIIIETO PETPOCIICKTUBHEIC Y IIPOCIICKTUB-
HBbIE KOTOPTHBIE MCCIICOBAaHNS, YYBCTBUTEILHOCTD U CIIC-
nudmanoctb CCBIT nmpu KOO cocraBmwm 58 u 91 % co-
OTBETCTBeHHO [17].

Perucrpanns CCBIT oxBaTbIBaeT TOJHKO CEHCOPHEBIE
MYTH, a OCTaJbHAsI YaCTh HEPBHOM CUCTEMBI HE MOHHU-
topupyetcsi. B uccnegosanuu P.D. Thirumala u coaBr.
MaKCUMaJibHasg YyBCTBUTEIBHOCTD M CIEIM(PUIHOCTD
HEHPOMOHHUTOPUHTA OB ITOJYICHBI TIPU MYJIBTUMO-
IaIbHOM MOHUTOPHWHTE C OMHOBPEMEHHBIM MCIIOIb30-
Banuem DI u CCBII u coctaBuau 50 1 93,95 % coor-
BeTCTBEHHO [18].

TPAHCKPAHHAJIbHBIE MOTOPHBIE

BBISBAHHBIE ITOTEHLIMAJIBI

TpaHckpaHUaTbHAS SIIEKTPOCTUMYJISILIMS — METO[I, T10-
syyenuss MBII npu cTUMyNSIIMKM MOTOPHOM 30HBI KOPBI
TOJIOBHOTO MO3Ta M IBUTATEIbHBIX IIPOBOTHUKOB, BKITIO-
YaIOINX MMPaMUIHBIN TPAKT B IIEJIOM, 00JIaCTh BHYTPEH-
HEW KaICyJIbl.

B xone onepanum perucrpaunio MBII nmpoBoasrt ¢ 1e-
JIBIO OIIEHKU COCTOSIHUSI KOPTUKOCITMHAIBHOTO TPaKTa,
YTO HEOOXOIMMO TSI IIPOrHO3MPOBAHMUS BO3MOXHOTO IT0-
SIBJICHUST HEBPOJIOTUYECKOTO AeDUIINTA B TTOCICOTIePALI-
oHHOM nepuone [19]. I1pu HapymeHUN PYHKIIUK TTHpa-
MUIHOTO TPaKTa WJIM MOTOPHOM KOPBI TOJIOBHOTO MO3Ta
BCJIEACTBHE MIIEMUU CHUXaeTcsd amrmutyna MBII,
YTO SABJISIETCS NPEAYITPEXKAAIOLIMM CUTHAJIOM JUJIS1 XMpypra.
B HacTos11Iee BpeMsi KpUTEpHEM OITACHOCTH ITIPU MOHHTO-
punre MBI siBisiercs mageHne aMruintyasl Ha 50 % u 60-
Jiee ot 6a3oBoii muHuUM [20].



IMockonpKy maHHASI METOAMKA OCHOBAaHA Ha PETUCTPa-
I CYMMapHOTO MOTeHIINaIa AeHCTBHUST MBI, WHTPa-
OIlepalliOHHOE BBEACHNE MUOPEIAKCAHTOB MOXKET MCKa-
3uTh unu 6aokupoBath MBII. Kpome Toro, cymMmmapHbii
IMOTEHITUAJT IS CTBHUS MBI 3aBUCHUT 1 OT BO30OYINMOCTHU
a-MOTOHEPOHA, KOTOpasi MOXEeT YMEHBIIIAThCS MO BO3-
IECTBMEM aHECTETUKOB, YTO TAKKE BIMSICT HA KAYECTBO
ITOJTyICHMST OTBETA.

HenmocraTtkoM MeToma TaksKe SABIISICTCSI TO, 9YTO CTUMY-
JISIIASE TITyOWMHHBIX CTPYKTYP HE TTO3BOJISIET BBISIBUTH UIIIE-
MHUYeCKIe N3MEHEHMS KOPBI TOJIOBHOTO Mo3ra. [1pu mpo-
BEICHUN TPAaHCKPAaHUAIBHON 3JIEKTPOCTUMYJISIINA HE
PETUCTPUPYIOTCS TPAH3UTOPHBIC UIIEMIIECKIE N3MEHE-
HUSI, KOTOPBIE MOTYT IIPUBECTH K PA3BUTHIO MIIIEMUIECKO-
0 MHCYJBTAa U TPyOOMY HEBPOJIOTHMICCKOMY IEeDUIIUTY
B ITOCJICOIIEPALIMIOHHOM TIEPHOIIE.

HexkoTtopsie aBTOPHI peKOMEHIYIOT MCIOIb30BaTh
MeToJ TpaHcKpaHuanbHbIX MBI B nononmnenue k CCBIT
C IIEJIBIO TTOBHITIIEHNS YyBCTBUTEILHOCTH HEMPOMOHUTO-
punra [21]. B MHOTOLIEHTPOBOM PETPOCIIEKTUBHOM 00Cep-
BalMoHHOM uccienoBanmu M.J. Malcharek u coaBsr.
oreHUBaIN 3(P(PEKTUBHOCTD TPUMEHEHMST METOIA TPAHC-
kpannanbHbIX MBIT B nononHenne k perucrpauynu CCBIT
Bo BpeMs KDD. CornacHo mojaydeHHBIM pe3yabTaTaM
vy 9 (1,5 %) nalmeHTOB BbIsIB/IcHA LiepeOpaibHasi TUIIOep-
¢y3musa 1Mo JaHHBIM TPaHCKPAaHUAIBLHON CTUMYJISIINHA,
B TO BpeMsI Kak 1o gaHHeIM CCBII n3aMeHeHMsT CUTHAJIOB
He ObLJIO. ABTOPHI MPUIILIA K BBIBOAY, YTO KOMOMHALIMS
METOIOB MOHUTOPUHTA ITO3BOJISIET CHU3UTH BEPOSITHOCTD
BO3HMKHOBEHMS JIOXKHOOTPUIIATEIBHBIX PE3YJIBTaTOB, TEM
CcaMBIM YITy4Ilias IOCJIeoepallnOHHbIN ncxon [22].

I1o nanubsiM uccnenoBanus Y.U. Bin 1 coaBT., 4yBCT-
BUTENBbHOCTD U crienndmaHocTs Mmetona CCBII B BBISIB-
JICHWW BO3HWKHOBEHUSI MHTPAOIICPALIMOHHON HIIIEMUU
rOJIOBHOI0 Mo3ra coctaBuin 79 u 92 % COOTBETCTBEHHO,
npyA McIoJib3oBaHUM TOJIbKO MBIT — 86 u 89 %,
a TIpY COBMECTHOM HCITOJIb30BaHUM 2 METOIOB HEHPOMO-
HuTopuHra — 79 u 99 %. ABTOpPHI IPUILLIM K BHIBOLY,
yto Metoa CCBII ¢ BeICOKOI crTieInPUIHOCTHIO IIPOTHO-
3UpyeT BO3HUKHOBEHME 1IepeOpaIbHOM UIIIEMUN, B TO Bpe-
Ms Kak meton MBI o6iagaeT BbICOKOI 4UyBCTBUTEIbHO-
crri0. KoMOMHMpPOBAaHHBINE MOHUTOPUHT ITO3BOJISIET
MMOBBICUTh 3((HEKTUBHOCTD, BOCIOJHUTH HEOOCTATKU
M30JIMPOBAHHOTO MOHUTOpUHTA [23].

DJIEKTPOOHLIEDPAJIOT'PADHISA

BnexrposHuedanorpadus onpemenasieT CyMMapHYIO
BJIEKTPUYECKYIO aKTUBHOCTh HEAPOHOB KOPbI FOJIOBHOTO
Mo3ra u yxe 6oiiee 50 JieT MCIOJIb3YeTCsI [JIsl BbISIBJICHUS
LiepeOpaibHOM UILIEMUM IIPU OIEPALIUSIX Ha COHHbBIX apTe-
pusix [24]. B ciydae BOBHUKHOBEHMS UllleMU (hopMa BOJI-
Hbl DDI U3MeHSsIETCs B BUE UITCUIATEPAILHOIO 3aMelIe-
HUsl, 3aTyXaHUsl U Jaxe ImoTepu curHaiaa. I1o maHHBIM
HEKOTOPBIX UCCIeIOBAHUI, YyBCTBUTEIbHOCTh 3TOTO Me-
Tona cocrasisieT 46—70 %, a cnenmduaHoCcTh — 84—96 %
[25-27].
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Peructpupytomme 371eKTpoabl pa3MelaloT Ha KOXe
TOJIOBEI B COOTBETCTBUM C MEXKIYHAPOTHOMW CHCTEMOM
«10—20», Ipy MyJIBTUMOIAILHOM ITOIXO/E C PErUCTpali-
et CCBII ucmonb3yioT MUHUMYM 8 KaHAJIOB 3alliCcH,
a TIpY M30JIMPOBAaHHOM ITpuMeHeHNU DD TpedyeTcsa Mu-
HuMmyM 16 kananoB [10]. TTapamerpsl 3amucu: GUILTP
Hu3knx 9actoT — 0,3—1,0 Ii1, puiasTp BEICOKUX YaCTOT —
70 Iix, HO He HIKe 35 Ii1 0e3 MCTIOIB30BaHUS PEXEKTOP-
Horo ¢umneTpa [10].

3amch ncxogHoi DI momkHa OBITH cliejlaHa A0 pa3-
pe3a B 00J1aCTH XUPYPTUUECKOTO BMEIIAaTeIbCTBa 1 TIPO-
JOJDKeHA Ha TIPOTSDKEHWH BCeit OTIepalliy TSI BEISTBIICHUS
W3MEHEHUI B IiepeOpanbHOl mepdy3un. KommaecTBeH-
HBII aHaMM3 pe3yiabrata DI, momydaeMelil ¢ UCIIOIb30-
BaHMEM CXXaTOTO MacCHBa CIIEKTpa W IIBETHOTO MacCHBa
CIIEKTPaIbHOM MOIITHOCTH, MOXKET 00CCITEUUTD JOITOTHU-
TeJIbHBIC MTPENMYIIECTBa TSI MOHUTOPHMHTA C TIPUMEHE-
HueM DT, BU3yanu3aluy JTaHHBIX U o0ecriedeHNs X 60-
Jiee KaueCcTBeHHOI mHTeprnpeTanun. OOImue KpUTepun
TPEBOTH — CHIUKEHME aMILTUTYIbI OBICTPHIX (a1b(ha) BOJTH
D3I Ha 50 % wnu BeIpakeHHOE UIICUIaTepaIbHOE JTMOO0
IIBYCTOPOHHEE M3MeHeHNEe (DOHOBOI YaCTOTHI (IeJIbTa) —
MOT'YT YKa3bIBaTh Ha LiepeOpaibHyto umemuio [9, 29]. Tak-
K€ Ha UIIEeMHUIO MOTYT YKa3bIBaTh TaKNe M3MEHEHUS TIPHU
B3I, kaK yBeIWUeHNWE YACTOTHI MEUICHHBIX BOJTH (TeTa
uu aensra) 6ojee yem Ha 50 % [6].

MoHUTOpHHT ¢ UcToiab3oBaHueM DDI mMmeer mpe-
HAMYIIECTBA IIPSIMOM OIIEHKH 3JICKTPUUECKOM aKTMBHOCTH
TOJIOBHOTO MO3Ta 1 JIOJIKEH OCYIIECTBISITHCS HETTPEPHIBHO
B xoze onepaunu. OmHako DI oTpaxkaeT MpoIIeCChl TOIb-
KO B KOPE TOJIOBHOTO MO3Ta, HE BBISIBJISIET DJICKTPUUIECKYIO
aKTUBHOCTB B 00Jiee TIIYOOKUX €r0 CTPYKTYpax M MOXKET
3aBUCETH OT MPEAIICCTBYIOIINX UIIIEMIYECKIX N3MEHEHU A
TOJIOBHOTO MO3Ta, YTO SIBJISIETCS HEOOCTATKOM JTAaHHOTO
Metona. Kpome Toro, 60JbIne 103MPOBKI aHECTETUKOB
TTOOABJISTIOT SJIEKTPUIECKYIO AKTUBHOCTH KOPHI TOJIOBHOTO
MO3Ta, YTO CHIKAET AMAaTHOCTUIECKYIO 3HAYMMOCTh DT,
MO3TOMY CJIeyeT OCOOEHHO TINATEJbHO PeTyJINpOBaATh
nx no3upoBKy. [lomaep:xkanre cTabMIBPHON EHTPATBHOM
TeMIIepaTypsl Tejla U TIIyOMHBI aHECTE3NH SIBJISIETCS 00sI-
3aTeJIbHBIM YCJIOBHEM MCITOIb30BaHUS DT 11 MOHUTO-
pPUHTA IIepeOpaIbHOM NIIEMUH BO N30eKaHe BO3HUKHO-
BeHUSI apTe(aKToB B X0ae MOHUTOpHHTA [28]. CIOXHOCTD
M 3a4YaTyI0 CYOBEKTUBHOCTh MHTEPIPETALIMU MCXOMTHBIX
JMAHHBIX TaKXKe OrPaHUMYMBAIOT IITMPOKOE MCITOIb30BaHME
DOl B KITMHUUECKOH TTpaKTUKE.

TPAHCKPAHMAJIBHAS JOITTTJIEPOT'PADIA

TpanckpanunanbHas gonruieporpadust IMo3BOJISET U3-
MEPUTHh CKOPOCTh KPOBOTOKA B KPYITHBIX IiepeOpaIbHBIX
apTepusIX, TAKMX KaK CPeIHsIST MO3TroBasl apTepus, ITyTeM
YCTaHOBKM JaT4yMKa ¢ yacToToii 2 MIi1 B 061acTh aKyCcTH-
YeCKOTO TeMITOpajbHOTO OKHa. CHMXeHWe JTMHEWHOM
CKOPOCTH KPOBOTOKA B CPeIHEI MO3TOBOI apTepUH TIpei-
MoJjiaraeT YMeHbIIIEHEe MO3TOBOr0 KpPOBOTOKA M ILiepe-
opanpHOM mepdy3uu. Tem He MeHee B pa3IMUHBIX
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HCCIIeTOBAHUSX OBUIM IIPEIIOKEHBI Pa3HBIEC TIOPOTOBBIC
3HayeHus (0T 50 1o 90 % OT UCXOMHOrO) KaK MPU3HAK
3HauYuMoOi1 1epedpanbHoit nmemuu [30]. J. Guay u coaBT.
CO00LIAIOT O YyBCTBUTEIbHOCTU 81 % U cienupuyHOCTH
92 % npu ucnosab3oBanun TKT st BeISIBIEHUS Liepe-
opanbHOI nmemuu pu KOO [25]. OngHako Mo JaHHBIM
metaaHaim3a R. Udesh 1 coaBT., BKiTounBIiero 25 mcciie-
JIOBaHMIA ¢ 001Ielt BbIOOpKoit 4705 manneHTOB, YyBCTBU -
TeJIbHOCTh 3TOTO METOIa WCCICOOBAaHMUS COCTaBHUJIA
56,1 %, a cneuncduyHocts — 72,7 % [31].

Ha nosto amGonuu npuxoautcs 80 % uHTpaorepanm-
OHHBIX UIIIEMIYECKIX N3MEHEHUI, KOTOPBIC BCTPEIAOTCS
B 4 pasa valle y MalMeHTOB, MEePEeHECIINX WHCYIBT,
II0 CpaBHEHUIO C TEMH, Y KOTO MHCYJIbTa B aHaMHe3e
He 6bu10. B uccnmengoBannu M. Skjelland m coaBT. mpoje-
MOHcTpupoBaHa ciocooHocTb TK/ITT o6Hapyk1BaTh CUTHAIT
OT MUKpPO3MOOJIOB y TTaiiieHToB Ipu KD, 4T0 0c06eHHO
BaXXHO, TTOCKOJIbKY OOJIBIIMHCTBO ITePUOIIePallmOHHBIX
WHCYJIETOB BbI3BaHBI TBEPIBIMU 1 Ta3000pa3HBIMU MUKPO-
sMmbosamu [32]. B Hacrostiiee Bpemst TKT aBnsieTcs
€OUHCTBEHHBIM METOIOM HEHPOMOHUTOPWHTA, CIIOCO0-
HBIM HETIPEPBIBHO KOHTPOJIMNPOBATh MO3TOBOI KPOBOTOK
1 BBISIBJISITH MUKPO3MOOITHI [33].

TparcKkpaHUATBHYIO TONIIIEPOrpaduio TaKKe MOXK-
HO MCITOJIb30BaTh IJisl OIIeHKHN (PM3UOJIOTUIECKOTO CO-
CTOSTHHSI COCYIMICTOM CHCTEMBI ITyTeM M3MEPEHMS peaKIIun
KpOBOTOKA Ha M3MEHEHMsS apTepUaIbHOTO IaBJICHUS
(mepedpabHasT ayTOPETYIISIIS ), I3MEHEHUST KOHIICHT-
pauuu CO, B KOHILIE BbII0Xa (LlepeOpaibHas Ba3opeak-
TUBHOCTH) WJIA MBIIIEYHONW aKTUBALIMU COCYIMCTOU
CTeHKM (HeHpoBacKyJsIpHas CBSI3b WJIN QYHKIIMOHAJb-
Has turiepemus) [34, 35].

[NosiBIIeHME TIEPEXOMHBIX CUTHAJIOB BHICOKOM MHTEH-
cuBHoctH (high-intensity transient signal, HITS) cBume-
TEJIbCTBYET O MOSBICHNU MHUKPOOMOOJIOB B OacceiiHe
cpenHeit Mmo3roBoii aprepun. Hannuue 6osee 1 nmepexon-
HOTO CUTHAJIa BEICOKOW MHTEHCUBHOCTH B MUHYTY MOXET
OBITH ITPEANKTOPOM HAIBUTAIOIIETOCS MHCYIIETA, O UeM XH-
PYpPT IOJKEH OBITh OMOBEIIEeH He3aMemIuTeabHOo [35].
[IpoBeneHHBIC paHEee MCCIEIOBAHUS CBUICTEIBCTBYIOT
0 TOM, 4TO BEIsIBIIeHUE 10 1 6ojiee SMOOJIOB TT0 JaHHBIM
TKAI noBeIlIaeT pyUCK BO3BHUKHOBEHMUSI TIEPU- U TTOCIIE-
OIlepallMOHHBIX 1IepeOPaATBHBIX OCIIOKHEHUM, TT03TOMY
cJIemyeT YBEIOMUTD XMPYpra 0 JaHHOM COOBITHY B CITydae
ero Bo3HUKHOBeHU [35]. OrpaHUYeHUSIMU JAHHOTO Me-
TOIA SIBJSIOTCS CIIOKHOCTh €TI0 MCITOJb30BaHMS Y TAIlM-
€HTOB C aHATOMMYECKH Y3KUM aKyCTUIECKM OKHOM 1 He-
00XOIMMOCTD HAJIMIUST OITBITHOTO CITeIIMAJINCTA.

LIEPEBPAJIbHASI OKCHMETPHA

Meron nepedpaaIbHOI OKCUMETPUY OCHOBAH Ha CITeK-
TPOCKOITMHU B OJI>KHEH MH(ppaKpacHOM 00J1aCTU 1 TTI03BO-
JISIeT U3MEPSTh HACHIIIEHNE TeMOTI00MHA KUCIOPOIOM
B apTepyabHOM, KalMJUISIPHOM ¥ BEHO3HOM KpoBH (SctO,).
SctO,, uccaenyeMoe Ha UICUIATEPATBLHOM MOBEPXHOCTH
J16a, CHIDKAETCs, €CIIM TlepeXkaTrue COHHOM apTepuu IIpH-

BOIWT K CHUXKECHUIO MIICUJIATepaIbHON IepeOpaabHOM
nepdysuu [36]. B MHOTOUYMCIEHHBIX UCCIIEAOBAHUSX ObI-
JIO TIOKa3aHO, YTO CHUXKeHHE SctO, KOPPeIUpyeT ¢ u3Me-
HeHugMu nokaszarenieit DOT, TKAT, MBIT, CCBII u mo-
CJIeOIepallMOHHBIM HEBPOJIOTUYSCKUM neuiiuToM [37,
38]. B HEKOTOPHIX HCCIIEAOBAHUSIX IIPOIEMOHCTPHUPOBAHBI
pasiandHbie 4yBCTBUTEIbHOCTL (30—80 %) u cneunduy-
HocTb (77—98 %) ucrnonb3oBaHKS LiepeOpasbHOM OKCU-
METPHH IIJIST BBISIBJICHUST UIIIEMUH TOJIOBHOTO MO3Ta Y Ta-
LMEHTOB, ONIEpPUPOBAHHBIX C UCITOJb30oBaHueM PA n OA
[36, 38, 39], Torma Kak B APYrMX MCCIICAOBAHMSIX IIOKA3aHAa
HaJIeXXHOCTh METO/IA C BHICOKOI YyBCTBUTEILHOCTHIO (100 %)
u cnetduaHocThIO (82—96 %) [36, 40]. CormacHO TaHHBIM
MPOBEICHHBIX paHee MCCIICAOBaHUI CHIDKEHNE 3HAYCHUS
SctO, Ha 25 % u Gonee OT UCXOIHOTO YPOBHSI CYMTAETCS KPH-
THYECKM Y MOXET CBUIETEIBCTBOBATh O BOSHUKHOBCHUN
LiepeGpaibHoii uiiemui |36, 40—42]. LlepedpaibHast OKCUMe-
Tpust 00JIamaeT IIPEeUMyIIeCTBAMI HeMHBA3MBHOCTH, HETIpe-
PBIBHOCTH 1 TIPOCTOTHI MHTEPIIpeTaliy. TeM He MeHee TaH-
HBII METOI HEMPOMOHUTOPHHTA TI03BOJISIET KOHTPOJIMPOBATh
TOJTbKO KOHBEKCHUTAIBHYIO TTIOBEPXHOCTH JIOOHOH TOJIH, HE OX-
BaThIBasI TaKKME 00JIACTH, KaK TEMEHHasI TOJIsT, KOTOpast, BEpo-
SITHO, HanboJiee roaBepkeHa niemMun B xone KD, Mckaxe-
HHE CUTHaJla KOXEi TOJIOBEI — eIlle OMHO OTpaHUYCHHUE
METOIa, OMHAKO HOBBIE aJITOPUTMBI 1IepeOpaTbHOM OKCHME-
TPHUU CIIOCOOHBI CBECTH K MUTHUMYMY 3TY TIOTPELITHOCTb.

MVYJIBITUMOJAJIbHBI HEMPOMOHUWUTOPUHT

Lenpro KOO aBisieTcs ymajaeHne aTepoCKIepOTHIE-
CKOM OJISITIIKY 11T TPOUIAKTAKY UIIEeMUYEeCKOTO MH-
CyJIbTa 1 YITy4IlIeHUST KPOBOCHAOKEHMS TOJIOBHOTO MO3Ta.
OmHaKo CyIIecTBYeT MOBBIIICHHBIN PUCK MHTPAOIIEpalli-
OHHBIX 1 TIOCJICOIIePAlTMOHHBIX OCIOKHEHW, BO3HMKA-
IOLIMX B pe3yJibTaTe SMOOJINKY I U3MEHEHUI LiepeOpalib-
HOil mepdy3mu BO BpeMms ollepamuii. B HeKOTOphIX
CITyJasix BO3MOKHO MCITOIb30BaHME BPEMEHHOTO BHYTPH-
MPOCBETHOTO IITYHTA C 1IEJbI0 MOIIEePKKHU IIepeOpaTbHOM
nepdy3un Bo Bpems nepexkatust BCA [7, 10, 43]. Onnako
BpPEMEHHOE BHYTPUIIPOCBETHOE ITYHTHPOBaHME HECET
B ceOe puCKM, TaKre KaK BO3MOXKHasI 3MOOIUS OJISIIIKHU,
paccioeHre COHHOM apTepui, HeaaeKBaTHBIN IITYHTUPY-
IOIIUI MOTOK WKW TpoM003 mryHTa. [1oaTomy, coriacHo
COBpeMEHHBIM peKoMeHmanmsM EBpomneiickoro odiecTsa
COCYIVCTBIX XUPYPTOB, PelIeHNE O ITOCTAHOBKE BPEMEH-
HOTO IIIYHTa OCTAaeTCSI Ha YCMOTPEHHE OIEPHUPYIOIIETO
xupypra [44]. HacTopo:keHHOCTb TaK3Ke BBI3BIBAIOT TPaH-
3UTOPHBIC UIIEMUYCCKHNE aTaKM, KOTOPHIE COCTABIISIIOT
87 % unieMu4yecKuX MOpaxeHuii TOJIOBHOIO MO3ra U MO-
TYT 3BOJIOIIMOHUPOBATh B MIIEMUYECKUI MHCYIBT [35].
KpaitHe BaxkxHO KaK MOXKHO paHBIIIe pacTio3HATh NU3MEHEHMS
HIIIEMIIECKOT0 XapaKTepa C IIOMOIIBIO MYJIETUMOIATBHOTO
HelipoMoHUuTOpUHTa. MynbsTumonanbHbeiii MOHM BBISIB-
JISIeT U3MEHEHUs 1iepebpanbHOi nepdy3un n QyHKIIUN
B peXXMMe peaJbHOrO BPEMEHHU, UYTO MO3BOJIICT CHU3UTD
PUCK UIIEMUIECKIX OCTOXHEHUN 1 YIIYUIIUTh UCXOI XM~
pypruyeckoro jeueHus [15].



[Ipu ipoBeAeHNM BMeIIaTeIbCTBA HEOOXOIUMO YIH-
TBIBAaTh BApUa0OeIbHOCTh OTBETA, METOI aHECTE3UH, COITYT-
CTByIOIIME 3a00JIeBaHMsI, CKOPOCTh U3MEHEHMSI OTBETA
U XUPYPTUIECKOE COOBITHE, KOTOPOE IPOU3O0IILIO BO Bpe-
MSI I3MEHEHUSI OTBETa, YTO TOBOPUT O HEOOXOIUMOCTHU
CIIaXKeHHOI pabOThI HEMPOXUPYpra, aHeCTe310I0Ta M Heil-
podusnonora.

MynsruMoaanbHbIN LIiepeOpaTbHbIii MOHUTOPUHT 00J1a-
JTaeT HAMOOJTbIIICH YYBCTBUTCIIEHOCTHIO U CITEHIM(UIHOCTHIO
B BBISIBJICHMH 1IepeOpaIbHOM UIIIEMU BO BpeMSI OTICPaIIiu,
ITO3BOJISIST TIPOBOAUTH HETIPEPBIBHBIT MOHUTOPUHT 1Iepe-
opanbHOi iepdy3nu [10]. TTpsMas olieHKa HEMPOKOTHUTHAB-
HOI (PyHKIIMM Y OOIPCTBYIOIIMX MAIIMEHTOB 00J1aIaeT BHICO-
KO 9yBCTBUTEILHOCTBIO 1 CIIELIM(ITIHOCTBIO B BBISIBJICHUAN
LepeOpaTbHOM MIIIEMIH, OIHAKO €€ TTOJIOXKUTETbHOE BIIHSI-
HUe Ha OOIIWIA pe3ysbTaT JeueHUs elle He noKa3aHo [12].
CormacHo AEMCTBYIOIINM peKoMeHmausiM EBporneiickoro
00IIIeCTBa COCYIMCTBIX XMPYProB BEIOOP METOIA aHEeCTE3UN
mpu KD ocraercs Ha yeMOTpeHMe OITepUpYIOIIETo XUpypra
VTN aHECTE3MOJIOTa 1 JOJDKEH OCHOBBIBATHCS Ha OITHITE Bpa-
Ya, TIPSAITOYTCHUSX MaIleHTA 1 UCITOJIb3YeMOil aHTUKOAry-
JraTHOM Teparmu (kinace [la, ypoeHs B) [44]. Y matieHTOB,
OIIEPMPOBAHHBIX C MCToIb3oBaHeM OA, MOHUTOPUHT IIe-
PpeOpaTbHOM UITIEMIH BO BpeMsI oTiepalliii Ha COHHBIX apTe-
PUSIX IOJDKEH OBITh OCHOBAH Ha METONIAX, BKITFOUaroImmx D3I,
PETUCTPALIMIO BBI3BAHHBIX MTOTCHIIMANIOB, IIepeOpabHYIO
okcumerputo, TKT [10, 15].

M3-3a BBICOKOTO pHCKa IepeOpaTbHOM MIIeMUM He-
MIPEPHIBHBIN 1 HAIEKHBI MOHUTOPMHT UMEET pelllaolee
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3Ha4YeHME BO BPEMs OlEpalUii Ha COHHBIX apTEPUSIX.
MynbTUMOOANTBHBIN TTOAXOM TIPEBOCXOAUT MOHOMOIAJb-
HBIII B KaUeCTBEe MHCTPYMEHTA IUISI PAHHETO BBISBICHMS
W YMEHBIIIEHNSI pHCKa WHTPAOIIePAIlMOHHOTO U MOCIE-
OITepallMOHHOTO HEBPOJIOTUYECKOTO AcdumuTa. Takum
obpa3zoM, MyIsTUMOAANLHLIN noaxon ipu MOHM B xu-
PYPTHM CTEHO3a W IPYTUX MAaHMITYJISIIIAM Ha COHHBIX ap-
TepHUsIX 00ecTIeunBaeT HaleKHBIC CPEICTBA OMPEaSICHMS
HEOOXOIMMOCTH CEJICKTUBHOTO IMYHTUPOBAHMS, OLICHKI
3¢ GEeKTUBHOCTH IIYHTA W IIPOTHO3MPOBAHUS OCIIOXKHE-
HUIA, KOTOPBIE MOTYT MMPUBECTH K IMOCIICONIePAITTOHHOMY
HEBPOJIOTUICCKOMY Ie(PUITUTY.

SAK/ITFOYEHME

MHTpaonepaliMOHHbIE METOAbI HEMPOMOHUTOPUHIA,
KOTOPBIE [TO3BOJISIIOT OIPEAE/ISITh [I0Ka3aTe U Liepedpalib-
Holi iepdy3un 1 PyHKLIMK, TaKKe KaK LepedpaibHast OK-
cumetpus, peructpauus CCBIT, MBII, D3T' u TKIT,
BaXXHbI JJII MUHMMU3ALUUK [IEPUONEPALIMOHHOIO PUCKa
HEBPOJIOTUYECKOTO MeUINTA, IIPEaYIIpesKaas 0 KPUTH-
YECKOM CHIKEHMU MO3rOBOI0 KpoBOTOKA. Kaxapiii MeTox
MMeeT CBOM MPEeNMYIIeCTBa U HEAOCTAaTKM IIPU MOHUTO-
puHre LepeOpaabHON MIIEMUM BO BpeMs OMepaluu
¥ B HACTOSIIIIee BpeMsI HM OWH 13 HUX HE JEMOHCTPUPYET
SIBHOTO IIPEBOCXOACTBA Had ApyruMu. Takum oOpa3om,
PEKOMEHAYeTCS COYeTaHNEe PA3TNIHBIX METOI0B MOHUTO-
PHMHTA C LIEJIbIO0 pAHHETO BhISIBJICHUS LIepeOpabHOM HILie-
MUK U IIPOrHO3UPOBAHUSI MEPUOIEPALMOHHOIO pPHCKa
HEBPOJIOTMYECKOro AeuiuTa.
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Some trauma patients develop peripheral nerve injury due to crush injuries resulting from severe trauma and blunt force.
Recovery from peripheral nerve injuries is frequently inadequate and requires months or even years. This recovery process
is associated with both the innate immune system, comprised of Schwann cells, neutrophils, and macrophages and the
adaptive immune system. Prior to the regeneration process, the two immune systems work collaboratively to eliminate
myelin and axon protein debris in Wallerian degeneration.
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INTRODUCTION

Peripheral nerve crush injury is an injury to the
peripheral nerves produced by acute trauma compression
from a blunt object [1, 2]. Crush injuries have the most
incidence among peripheral nerve injuries, with 1.91 %
in extremity trauma. A nerve crush injury can result
in impulse conduction abnormalities, nerve dysfunction,

and long-term damage [1]. When peripheral nervous system
axons are damaged, a complex multicellular reaction
follows. These nerves should undergo three major repair
mechanisms: Wallerian degeneration, axonal regeneration,
and reinnervation of end organs [2].

Abnormalities in any stage can contribute to the poor
functional outcome commonly observed in peripheral


https://creativecommons.org/licenses/by/4.0/

nerves injury patients. The process of axonal degeneration
and regeneration involve non-neural cells, including
immune cells and Schwann cells, in addition to injured
neurons. This study was aimed to summarize current
findings regarding immune system’s role during the repair
process following crush injury.

PERIPHERAL NERVE CRUSH INJURY

As mentioned briefly, acute trauma compression is the
cause of peripheral nerve crush injury. Crush injuries occur
in various degrees; however, the hallmark is that the injury
does not cause total nerve transection [2]. Numerous
conditions, including fracture, dislocation of the joint,
hemorrhage, and severe pressure, can result in peripheral
nerve crush injuries [3]. When an injury involves the lower
extremities, the sciatic nerve is often affected. This may be
the result of compression of the nerve roots, femoral
column fracture, hip dysplasia, or contusion. For the upper
extremities, one of the most classic examples is carpal
tunnel syndrome, which causes compression and crush
injury to the median nerve [2]. Crush injury, also known as
axonotmesis, is a second-degree peripheral nerve injury.
Axonotmesis is identified by the presence of axonal and
myelin sheath lesions, with intact perineurium and
epineurium still preserve the nerve’s anatomical structure [3].
Additionally, the Schwann cell basal membrane that borders
fascicles and nerve fibers is also structurally intact,
allowing Schwann cells to function as a guide in axonal
regeneration [4].

Nerve damage following a crush injury results from
direct external pressure on the nerve, mechanical
deformation due to the redistribution of tissue from the
zone of compression, and ischemia as a result of pressure
exceeding the capillary perfusion pressure. Local ischemia
caused by vascular lesions in crush injuries initiates
biochemical responses that culminate in an inflammatory
response to the crush injury, as well as increased local vascular
permeability and intraneural edema [3]. This intraneural
edema, in turn, will alter the microenvironment by increasing
local pressure, leading to a further reduction of blood flow
and alterations in electrolyte contents of the endoneurium.
It results in axonal hypoxia, compression, and disruption.
If the condition persists, it causes neuropraxia or axonotmesis.
This ischemia phenomenon is the beginning of axonal
Wallerian degenerations [3, 5].

WALLERIAN DEGENERATION

As an injury between two axonal (proximal and distal)
segments occurs, the distal component of the lesion begins
a degenerative process [6, 7]. Wallerian degeneration must
occur prior to the initiation of axonal regeneration. The
effectiveness of the degenerative process is affected by the
rapid and efficient inflammatory process. Hence, the
primary objective of Wallerian degeneration is the
elimination of myelin and axon protein debris and
promoting regeneration and reinnervation. The clearance
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phase of myelin in Wallerian degeneration is complete
within two to three weeks following the injury [4].

Wallerian degeneration is composed of cellular and
molecular processes which is identified as the intrinsic
degeneration. The rapid degradation of the injured distal
axon and the infiltration of immune cells at the injury site
are the key characteristics [4, 8, 9]. This phenomenon is
rooted from a lack of communication to the cell body and
metabolic events. As the proximal segment displays reactive
edema with typically mild retrograde deterioration,
edematous, proteolytic, and autolytic granulation persists
in the distal segment for three to four days [3].

Wallerian degeneration begins with calcium involvement
following trauma [10, 11]. Due to the abrupt lack of oxygen
supply, calcium ions may enter Schwann cells and axon
axoplasm. This causes a disruption in the axonal energy
homeostasis and leads to a rapid depletion of nicotinamide
adenine dinucleotide (NAD) and adenosine triphosphate
(ATP) [12—14]. In turn, mitochondria lose their membrane
potential and start swelling, leading to an increase in
reactive oxygen species production. In addition to calcium
influx, the release of internal calcium reserves causes further
calcium waves. The calcium influx in axons subsequently
activates calpain protease whose proteolytic activity
facilitates axon disintegration [3, 4, 14].

The cells involved in Wallerian degeneration depend on
the location of the injured nerve; for peripheral nerve, the cells
involved are Schwann cells, neutrophils, and macrophages.
Notably, immune cell overactivation in injured peripheral
nerves may also result in excessive Wallerian degeneration,
inhibit normal repair, and impede peripheral nerve
regeneration [3].

INNATE IMMUNITY

A brief summary of innate immunity and its concordant
cytokines in Wallerian degeneration is presented in Table 1.
Immediately after the injury, Schwann cells separate
from axons which is preceded by Schwann cell
dedifferentiation [15]. Schwann cell dedifferentiation is the
transformation of myelinated Schwann cells into non-
myelinated or immature Schwann cells. This transformation
supports the involvement of Schwann cells in mediating the
early phases of debris clearance by autophagy and phagocytosis
of myelin debris and cytokine production in Wallerian
degeneration [4, 7, 16]. Demyelination and dedifferentiation
of Schwann cells are essentially triggered by two mechanisms:
upregulation of the JUN gene and rapid activation of receptor
tyrosine kinase erbB2 and enhanced intracellular Notch
domain expression (within 10 minutes) [4].

Many danger-associated molecular patterns (DAMPs)
are produced at injury site. DAMP, the early byproduct
of axonal degeneration, include necrotic cells, heat shock
proteins, and extracellular matrix components. DAMPs
activate Schwann cells by attaching to Toll like receptors
(TLRs). In a culture study, Schwann cells was reported
to activate and produce proinflammatory genes via the
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TLR2 and TLR3 pathways. The breakdown of the extracellular
matrix by proteolytic enzymes not only abolished the
inhibition of TLR4, but also produces soluble endogenous
agonist that activates this receptor, such as heparan
sulfate [17].

Table 1. Cytokines and chemokines produced by innate immunity cells
during Wallerian degeneration

Innate immunity Adaptive immunity

Tumor necrosis factor alpha (TNF-a)
Interleukin-1o, (IL-1a)

Interleukin-1p (IL-1B)

Macrophage chemoattractant protein-1
(MCP-1)

Galectin-3 (Gal-3)

Macrophage inflammatory protein 1-a
(MIP1-a)

Leukemia inhibitory factor (LIF)

Schwann cells

Macrophage
Interleukin-1 (IL-1)

Macrophage M1 Interleukin-6 (IL-6)
Tumor necrosis factor alpha (TNF-a)
Interleukin-6 (IL-6)

Macrophage M2 Interleukin-10 (IL-10)

Interleukin-13 (IL-13)

In response to DAMPs binding to TLRs, Schwann cells
express inflammatory cytokines. Signals from TLRs trigger
proinflammatory cytokines via nuclear factor-kappa B
(NF-xB) transcription [4, 18]. As the DAMP binds
to TLRs, myeloid differentiation primary response gene 88
(MyD288) is activated in the cytosol. MyD88 will activate
tumor necrosis factor (TNF) receptor associated factor-6
(TRAF-6). TRAF-6 then activate interleukin (IL) — 1 receptor
associated kinase-1 (IRAK-1) and IL-1 receptor associated
kinase-4 (IRAK-4). The formation of IRAK1/2/4 and
MyD88 complexes triggers molecular interactions among
TRAF6, TABs, and TAK1 which lead to the activation
of the IKK/IxBo pathway and MAPK pathway. These
pathways are involved in NF-kB translocation and AP-1
translocation, respectively [19].

IRAK1 overexpression enhances the phosphorylation
of p65 and c-Fos, hence activating NF-xB [19]. Translocation
of NF-kB from the cytoplasm to the nucleus initiates gene
transcription and its subsequent binding to DNA upon
activation [20]. This gene is responsible for the production
of inflammatory cytokines and chemokines, as well as
adhesion molecules, such as TNF-a, [L-1a, IL-1B, macrophage
chemoattractant protein-1 (MCP-1), Galectin-3, macrophage
inflammatory protein (MIP) 1-a, leukemia inhibitor factor
(LIF), a nerve growth factor that regulates leukocyte
proliferation and recruitment [15].

Schwann cell-produced cytokines and chemokines induce
myelin breakdown by stimulating PLA2 (phospholipase A)
expression. PLA2 activation is responsible for the hydrolysis
of phosphatidylcholine on the membrane. This will enhance

formation of lysophosphatidylcholine, which has a rapid
and potent myelinolytic effect. Through binding to
C-reactive protein, lysophosphatidylcholine activates the
traditional complement pathway, resulting in C5 activation
to C5a [21, 22]. Activation of C5 to C5a via the classical
complement activation pathway by lysophosphatidylcholine
triggers the initial influx of neutrophils to the site of damage.
Within eight hours of an injury, neutrophils are the first
immune cells to infiltrate and aggregate distal to the lesion.
As the first line of defense against damage, neutrophils
phagocytose and utilize lytic enzymes derived from their
granule proteins to breakdown and eliminate debris.
However, the lifetime of neutrophil is short. Thus, the bond
between lysophosphatidylcholine and degenerated myelin
will also signal macrophage phagocytosis, resulting in more
removal of myelin protein and axon debris [4, 23].

Increased production of TNF-a dan IL-1a is identified
within five to six hours after injury by Schwann cells, while
IL-1pB expression began five to ten hours after injury. The
highest levels of TNF-a dan IL-1 were recorded on the first
day following damage, prior to the entry of macrophages [4, 15].
TNF-a cytokines and Schwann cell-derived LIF stimulate
Schwann cells’ expression MCP-1, promoting macrophages
recruitment to Wallerian degeneration area, together with
IL-1p secretion [24]. Schwann cells are also a source of the
protein monocyte-1 adsorbent, which regulates macrophage
recruitment to nerve lesions [25]. Two to three days after an
injury, monocytes begin to migrate toward the nerve tissue.
In the injured area, monocytes will transform into
macrophages. Within days, macrophages predominate the
completion of Wallerian degeneration [15].

Macrophages bind to the CCR2 receptor in the
peripheral nervous system. It was discovered that macrophage
infiltration at the damaged nerve location was considerably
reduced in CCR2-deficient mice. A multitude of chemokines
and cytokines are secreted by macrophages to recruit other
macrophages [18, 24]. On the third day after axotomy, a
study on injured sciatic nerve reported more macrophages
from the circulation are recruited to injured area and the level
of macrophages peaked between day-14 and —21 [9]. Activated
macrophages could differentiate into different types, such as
M1 and M2 types. M1 phenotypes are induced by interferon
gamma and lipopolysaccharide and produce proinflammatory
cytokines such as IL-1, IL-6, TNF-a, and other chemokines
[7]. As will be discussed in the next section, M1 macrophages
promote the development of T-cells, such as Thl and Th17,
which mediate inflammation. Meanwhile, M2 macrophages
has anti-inflammatory effects, necessary for tissue repair and
inflammation resolution, characterized by the production
of IL-10 and IL-13 [18]. Schwann cell proliferation and
migration can be influenced by both macrophage phenotypes,
albeit at different speeds; M2 was able to accelerate Schwann
cell migration by twice the rate as M1. In vitro studies have
shown that M2 macrophages possess a neuroprotective
component and the potential to release neurotrophic
substances that promote regeneration [7, 26, 27].



IL-10 and IL-6 are inflammatory response-regulating
cytokines that are primarily released by macrophages,
particularly M2 and fibroblasts, and less by Schwann cells.
Although IL-6 is thought to play a pro-inflammatory role,
multiple studies have demonstrated that it also has an anti-
inflammatory property through controlling TNF-expression
[4, 18, 28]. IL-10 has an anti-inflammatory effect via
inhibiting NF-xB, whereas 1L-6 exert anti-inflammatory
effect by modulating the expression of TNF-a. A study
report on sciatic nerve injury rat model revealed that 1L-6
levels increased two hours after injury and persisted for up
to 21 days, whereas IL-10 levels increased on the fourth day
after injury, peaked on the seventh day, and persisted for
14 days [4, 15, 29]. Additionally, sciatic nerve injury
produces overexpression of apolipoprotein E and collagen VI.
This results in enhanced polarization of macrophages to M2
phenotype via p38 mitogen-activated protein kinase and
tyrosine kinase activations. CCL2/CCR?2 signaling is also
critical in peripheral nerve injury to induce M2 polarization.
G-protein-coupled receptor 84 (GPR84) is a macrophage-
produced receptor during inflammation which is found
elevated in sciatic nerve damage. It is known that low levels
of GPR84 promote macrophage polarization to M2 phenotype
and inhibit mechanical or thermal hypersensitivity following
sciatic nerve injury [7].

One study demonstrated that IL-1p and TNF-a
specifically up-regulated MMP-9 expression in macrophages
and Schwann cells after sciatic nerve injury [30]. MMP-9
contributes directly to the extravasation and migration
of monocytes and induces Schwann cell myelinolysis.
MMP-9 substrates are found in the Schwann cells basal
lamina, the endothelium barrier, and perineurial cells of the
peripheral nervous system [4]. In response to injury,
endothelial and immune cells, among others, create MMP-9
to regulate the disintegration of the blood-nerve barrier, the
recruitment of immune cells, the activation of glial cells,
and the demyelination and remyelination of nerve fibers.
MMP-9 plays a significant function in the myelin protein
degradation and the recruitment of macrophages to the
damaged sciatic nerve throughout this phase. MMP-9
knockout mice were notably protected against peripheral
Wallerian degeneration, according to research studying the
role of MMP-9 [31].

ADAPTIVE IMMUNITY

A brief summary of adaptive immunity is presented
in Table 2. The adaptive immune response consists both
cellular and humoral components. Even during the earliest
phases, the cellular and the humoral immune responses play
arole and throughout nerve regeneration [32]. T lymphocytes
regulate cellular immunity while B cells are responsible for
humoral immunity. Activation of naive T-cells begins when
T-cell receptors bind to antigens expressed on antigen-
presenting cells, the majority of which are dendritic cells.
In this case, NF-kB regulates T-cell differentiation and
effector function. Post-activation T-cells are capable

Russian Journal of Neurosurgery

HENPOXUPYPTUA
TOM 26 Volume 26

of differentiating into several T-cell subsets, including Th1,
Th2, Th17, and follicular T-cells, which produce various
cytokines and drive various immune responses. The NF-«xB
pathway is also involved in B cell survival, maturation, and
homeostasis [18, 33].

Table 2. The role of adaptive immunity during Wallerian degeneration

Component Function

Cluster of Differentiation 8*
(CD8") cells

T helper 1 (Thl) cells
T helper 17 (Th17) cells

Activate proinflammatory
Macrophage M1 phenotype

T helper 2 (Th2) cells Activate anti-inflammatory

T regulatory (Treg) cells Macrophage M2 phenotype
Antibody opsonization

Immunoglobulin G (IgG) for myelin debris phagocytosis
by macrophages

T-cells were found to infiltrate the injury site three days
after injury, they may express several cytokines to alter
immune response, and it has been demonstrated that Thl
and Th2 cells promote normal neural regeneration. The
most classic role of adaptive immune system is the
macrophages polarization shift from proinflammatory M1
phenotype (driven by signals from CD8*, Thl, and Th17
cells) to anti-inflammatory M2 phenotype (mediated by
cytokines produced by Th2 and Treg cells) [34].

Regulatory T-cells (Treg cells) are also CD4*
T-lymphocytes and may be distinguished by the surface
markers CD4* and CD25. During inflammatory responses,
Treg cells maintain immune homeostasis and regulate
immune tolerance by suppressing the activation of other
immune cells. CD4* T-cell activation, proliferation, and
differentiation required IL-1p, I1L-2, and 1L-6. CD4*
CD25* T-cells will then further stimulate M2 macrophage
production of the cytokine IL-10 [35—37].

Trauma events suppress the responsiveness of CD4*
T-cells [38]. The percentage of CD4* cells and the ratio
of CD4*:CD8" in the peripheral blood of rats seven days
after nerve injury were lower in control group. This shows
that rats with peripheral nerve injury have a low
immunological status, which may result in a diminished
immune system’s performance. This period of persistently
poor immunity is transient. Within 14 days following nerve
injury, T-cells return to normal [39].

Myelin debris phagocytosis by macrophages requires
antibody opsonization. In this case, innate immunity continues
to contribute to adaptive immunity. M2 macrophages are
known to be involved in the synthesis, differentiation, and
release of IgG and IgM by B cells via the production of the
cytokine IL-10 [40, 41]. In addition to IL-10, class Il MHC
antigens are also expressed by macrophages. An increase
in MHC class II antigen stimulates the production
of immunoglobulins and the immune cells infiltration [39].
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The final phase of myelin degeneration clearance is
mediated by hematogenous phagocytes. On the sixth day
following crush injury, IgG antibodies are found
accumulating in the distal segments of injured nerves. The
finding implies the presence of autoantibodies
in degenerating nerves, as an attempt to eliminate myelin
degradation as quickly as possible [9]. Induction of IgG
needs antigen absorption, processing, and presentation;
therefore, serum IgG level does not increase until 21 days
following the crush injury. Following an injury, the blood-nerve
barrier is compromised, resulting in the release of nerve
antigens to the circulation. This stimulates immune cells
and specific antibodies, which in turn causes the systemic
inflammation to begin [39].

CONCLUSION

Peripheral nerve crush injuries are induced by blunt-
force trauma without complete nerve transection and intact
perineurium and epineurium structures. Wallerian
degeneration, an important phase of debris clearance,
involves both innate and adaptive immunity and occurs in the
distal segment of injured peripheral nerves. Two to three
weeks after damage, this phase of myelin clearance
of Wallerian degeneration is completed. The most common
innate immune cells are neutrophils, Schwann cells, and
macrophages and adaptive immune systems include T and B
Iymphocytes. The two immune systems collaborate to remove
myelin and axon protein debris in Wallerian degeneration
to prepare for the subsequent axonal regeneration.
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KOMMEHTAPHI K CTATBE “THE ROLE OF INNATE AND ADAPTIVE
IMMUNITY IN WALLERIAN DEGENERATION IN PERIPHERAL NERVE

CRUSH INJURY”

Comment on the article “The role of innate and adaptive immunity in Wallerian degeneration

in peripheral nerve crush injury”

BannepoBa nereHepaluus — mpolecc aHTeTrpagHoOn
JleTeHepal aKCOHOB C OKpYXKalollei MX MUEIMHOBOM
000JIOUKOIT BCIiel 3a TMOBPEXAEHUEM aKCOHAa B MPOKCU-
MaJIbHBIX OTIEeJIaxX Wiy rubenbio HelipoHa. [Ipolecc Bai-
JIEpOBOI JereHepauuu HauboJiee 4acToO HaOII0daeTCs
B pe3yabTaTe TPaBMaTUUYECKOTO MOBpPEXIeHUs Tepude-
PUYECKUX HEPBOB, HEKPO3a, IOKAITLHOM IeMUETMHU3AIN
WIA KPOBOU3NMUSHUSA. BBIpakeHHOCTh aKCOHOMATUU
1 BTOPUYHOM JeMUETMHU3ALUHY Y TTALIMEHTOB C MUEJIOIa-
TUSIMU U 3a00JIeBaHUSIMU NieprudeprudecKoii HEpBHOM CU-
CTEMBI OTJIMYAETCSI B 3aBUCMMOCTH OT XapaKTepa 1 CKOPO-
CTHM HapacTaHUs MaTOJIOTUYECKOTO TIpoliecca.

Kak npaBuiio, BEIICISIOT 4 CTagnU TEUSHUS BaJUIEPO-
BOI1 lereHepalvu:

* JlereHepalysi aKCOHOB U MUEJIMHOBOM 000JIOUYKM C He-
3HAYNUTEIbHBIM XUMUYeCcKUM caBuroM (0—4 Hen);
ObICTpast AeCTPYKIMS OEJIKOBBIX (hparMeHTOB MU~
Ha, TTOABEPTIIErocs NeTeHepalvy; TUITUIBI OCTAIOTCS
WHTAaKTHBIMM Ha JaHHOI cTamnu (4—14 Hen);

* TJIMO3HbIE U3MEHEHMS 3aMeIaloT JereHepUpOBaHHbIE
AKCOHBI ¥ X MUEJIMHOBBIE O0O0JIOUKH, JIUTTUIBI M€~
JIMHA pa3pylIaTcs Ha 3Tok cTamuu (>14 Hen);

* aTpodusI TPAKTOB O€Oro BemlecTBa (OT MeECSIIEB
IO HECKOJIBKUX JIET).

HeiipoBusyanm3auoHHbIe MCCIIETOBAHUS, TIPEXIe
BCEro MarHUTHO-pe30HaHCHAasI ToMorpadust, Handosee MH-
¢opMaTUBHBI B IMaTHOCTUKE TTOITOOHBIX cOCTOSTHMI. KoM-
MbIOTepHAas ToMorpadust MeHee YyBCTBUTEIbHA, UeM Mar-
HUTHO-pe30HaHCHas. BamiepoBa aereHepauyst B LIEJIOM
MPY KOMITBIOTEPHO# ToMorpaduu HabIIOAaeTCS TOILKO
B XpOHMYECKON CTaIUM Y BU3YATU3UPYETCS B BUIE MPOTSI-
JKeHHOI 30HBI INI03a TT0 XOAY KOPTUKAIBHBIX U TTOIKOPKO-
BBIX TPAKTOB, HATIPABJISIONIVXCS K TITyOMHHBIM CTPYKTYpaMm,
BIOJIb TOTTOrpacIeCcKoi MPOEKIIMN OeJIOro BellleCcTRa.

C TouKkHM 3peHMs MATOJIOTMU Hanbojiee MHTEpeCceH
MPOIeCC BOCCTAHOBIIEHUS TIOCIIe BaJUIEPOBOM AereHepa-

LINH, T. €. TIpollecc pereHepanun. PereHepaiinst HaumHaeT-
csl, KaK TOJIbKO MHMEJIMHOBBIE OCTAaTKU OYIyT yaaleHBI.
Makpodarv npoayLupyOT HIUTOKMHbBI, KOTOPbIE CTUMY-
JINPYIOT IIBAHHOBCKHE KJIETKU CEKPETHPOBATh HEWpo-
TpoduHEL. [enenue nenmddepeHINPOBAHHBIX IIIBaH-
HOBCKHX KJICTOK SIBJISIETCSI 1-M 3TalloM pereHeparuu.
[IIBaHHOBCKHUE KJIETKH MIPOIUDEPUPYIOT, 00pasysl PsSIbI
KJIETOK, KOTOPHIE CIY:KaT HAIIPABJISIOITUMU IJIsT TIpOpa-
CTaIOIINX aKCOHOB, 00Pa3yIOIINXCS BO BpeMsI perapaTiB-
HoIt ha3el. B mucTaabHOM YacTH KaXXI0Tro POCTKA pa3BH-
BaeTCsI KOHYC pOCTa, COCTOSINUN M3 (DUIOMOOMIA,
O6oraThIXx aKTMHOBBIMU (prmaMeHTaMu. KoHUMkM uito-
TOIWH OTIPEeIITIOT HAIlpaBICHUE Pa3BUTHSI KOHYCA PO-
cra. OHM IPEeMMYIIIECTBEHHO B3aMMOIECTBYIOT ¢ OeIKa-
MM BHEKJICTOYHOTO MaTPUKCa, TAKUMU KaK (PMOPOHEKTHH
¥ JJAMUHHWH, OOHapyXeHHBIE B HapyXHOU IIJIaCTUHKE
IIBAaHHOBCKUX KJIETOK. TaKM 00pa3oM, eCiIii KOHYC PO-
CTa CBSI3aH C HAIIPABIISIIOIIMMU IUIST TIPOPACTAIOIINX aK-
COHOB, OH pereHEepUPYET MEXIY CIOSIMU BHEITHE TI1a-
CTHMHKM IIBAaHHOBCKMX KJIeTOK. OH OymeT pacTu BIOJb
TIOJIOCHI CO CKOPOCTBIO OKOJIO 3 MM /IIeHb. XOTSI MHOTHE
HOBBIC POCTKM HE€ BCTYMAIOT B KOHTAKT C KJIIETOYHBIMU
MOJIOCAMHU U BBIPOKIAIOTCS, UX OOJIBIIOE KOJTUIECTBO
YBEJIMYNBAET BEPOSITHOCTb BOCCTAHOBIICHUST CEHCOPHBIX
W MOTOPHBIX CBsi3eil. PereHepalinss akCOHOB TIPUBOIUT
K pennddepeHIINPOBKe IITBAHHOBCKUX KIETOK.

A. O. I'vwa, 0.m.1., npogpeccop PAH
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The article considers a popular question in the modern world: can artificial intelligence replace a qualified specialist?
The author presents their thoughts on this problem based on the current state of computer technologies.
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[ToBomoOM K HANMMCAHWIO TAaHHOUW PaOOTHI MOCITYKIT
BOIIPOC, MOBOJIBHO YacTO 3aJaBaeMBIN CIyIIATEISIMU
Ha MEIUMLIMHCKHX KOH(MEPEHLIMSIX U 00CYKAAaEMbII B Me-
IUITMHCKOM COODIIEeCTBe, KOTIa pedb 3aXOIUT O TEXHOJIO-
TUSX MCKYCCTBEHHOTO MHTEJUIeKTa: «CMOXET JIM MCKYC-
CTBCHHBII MHTEJUICKT 3aMEHUTH Bpada?» B 6ojiee mmpokoM
KOHTEKCTE 3TOT BOITPOC 3BYUHT ellle 6ojiee DyHIaMeHTaIb-
HO, BbI3bIBasi MOACIYAHYIO TpEBOTY: «MOXET J1 UCKYC-
CTBEHHBII MHTEJUIEKT 3aMEHUTH YeIoBeKa?» Pacckas3piBast
0 paboTax JadopaTopruy OMOMEIUIIMHCKO MHOOPMATUKI
U1 uckKyccTBeHHOro nHrteuiekta HMUWI Helipoxupypruu

M. H.H. Bypneako, HEOMHOKpPAaTHO IPUXOAMIOCH CIIbI-
IIaTh TAKOTO POJIa BOIIPOCHI M OTBEYATh HA HUX.

Bo3MoxxHO, M310XeHHas 30eCh TOYKa 3peHUs OyIeT
HEOpUTUHAIbHA U B CHIIy HEIIPEICKa3yeMOCTH TeXHOJIO0-
TMYECKOTO TIporpecca OBICTPO yCTapeeT, OMHAKO MPEACTaB-
JISIETCST BaXKHBIM MOIEIUTRCS €l 311eCh 1 ceiidac — B TIepH-
o1 OypHOTO pacliBeTa TeHepaTUBHBIX SI3BIKOBBIX MOJIEIIEH,
YMEJIO CHHTE3MPYIOIINX MUChbMEHHYIO pedYh YeloBeKa
1 «JIOBKO BbIIAIOLIMX ce0s1» 3a pa3yMHOe cyiecTBO. Cyas
TI0 BCEMY, 3TO IaJIcKO He IpeaesT TEXHOJIOTHIECKO MUMM -
KpUH.
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HauneM ¢ ¢hopMyIHpOBKH caMOT0 Bompoca. 3amaBa-
SICb BOITPOCOM «CMOXET JIM UCKYCCTBEHHBI MHTEJJIEKT
3aMEHUTH YeJIoBeKa?», MBI ITOIpa3yMeBacM — «CMOTYT JIN
TEXHOJIOTY 3aMEHUTh KBUTA(DUIIMPOBAHHOTO CIIEIIMATICTA
B KaKOI-TO 00;1aCTH TTpoheCCHOHAIBHON ACSTCTBHOCTH ?»
B xauecTBe rnpelieieHTa JIETKO COCNAaThCsl Ha TPOMBILIIEH-
Hbele peBotounu XVIII—XIX BB., korga pemecaeHHbII
TpyI ObLI 3aMELIEeH aBTOMAaTU3UPOBAHHBLIM. B momnbITKe
MOCTPOUTH HEKOTOPOE Pa3MbIIIIEHUE HaJ 3TUM BOITPOCOM
HayHeM C «(pyHIaMeHTa».

YT0 TaKOe MCKYCCTBEHHBIN MHTEJUIEKT ceromHs? Kak
MPaBUJIO, MBI PUCYEM 00pa3 «MCKYCCTBEHHOIO pa3ymar,
«0YEJIOBEYCHHOTO» KOMIIBIOTEPa, Y KOTOPOTO ITOMHUMO
COOCTBEHHO MHTEJIJIEKTA €CTh MPOYME BBHICLIME CBOMCTBA
homo sapiens, BKJII04Yasi CO3HAHUE, BOJIIO, SMOIINH, 3TO,
nobpomeTea M mopoku. OdeoBeYnBasi TaKOM MCKYC-
CTBEHHBIN pa3ym, Mbl OOMMCSI, IO CYTH, BIIOJHE 3HAKOMBbIX
YEJIOBEUECKUX N3bSIHOB, HAAEAEHHBIX HEObIBAIBIMU TEX-
HOJIOTUYECKUMU BO3MOXKHOCTSIMU. MBI OOMMCS TOSIBIIE-
HUS CTPALIHOTO 3J/1a, MICTOYHUK KOTOPOTO paHee MCKaIU
B YEJIOBEKE.

Ho cornacurech, «<MHTEIIEKT» — 3TO HE TO Xe caMoe,
YTO «OYEJIOBEYEHHBII pasyM», HaJeJIEHHbBII MOTYIIIECTBOM
YeJIOBEYECKOro Mo3ra. B Takom cpaBHEHWU UHTEJIEKT
BBITJISIAUT CKOpee Kak CI0XKHask QYHKUUS, BBIYMCIUTEb-
Hasl MOIITHOCTb, YacThb 1iesioro. K Tomy ke prcyemblii 00pa3
MOTYILIECTBEHHOTO UCKYCCTBEHHOIO padymMa He COOTBET-
CTBYeT (110 KpaifHell Mepe CETOIHS) COBPEMEHHOMY COCTOSI-
HUIO pa3BUTHUS TEXHOJIOTUI UCKYCCTBEHHOIO MHTEJLJIEKTA.
CrenaeM 0COOBIN aKIIEHT Ha CIIOBE «TeXHOJIOTUM». Jlesro
B TOM, UTO CETONHS «MCKYCCTBEHHBIM MHTEJUIEKTOM» YaIlle
BCEro Ha3bIBAIOT MaTeMaTUYeCKKe, MTPOrpaMMHO peain-
30BaHHbIE TEXHOJOTMU, aBTOMATU3UPYIOILLIME PELICHUS
TPaAULIMOHHO YEJIOBEUECKUX, MHTEIEKTYaIbHbIX 3a/1a4.
K Takum 3agayam, HarmpuMep, OTHOCSITCS paclo3HaBaHUE
W CHUHTE3 CJIIOXHBIX BH3YaJbHBIX 00pa30B (MMUTAIIUS
(GYHKUMHA 3pUTEABLHOTO aHAJIM3aTOpa), MOHUMAaHUE U CUH-
Te3 YCTHOM M MMMCbMEHHOM peyn (MMHUTAIINS paOOTHI CITy-
XOBOI'O aHaIM3aTopa, 30H Kopbl bpoka u BepHuke, Kopbl
JIOOHBIX HOJICi), UMUTAILIMS TBOPYECTBA U T.II. TakKuMm
00pa3oM, MPOUCXOAUT AOBOJILHO BIIEUATISIONIAS CUMYJISI-
1S OTAENBHBIX (PYHKIMI TOJOBHOTO MO3Ta — Takas,
YTO MOXET BBECTU HAC B 3a0Jy>XKIeHME U CO31aTh BIleyaT-
JIEHUE B3aMMOJIEHCTBUS C «<KMBBIM».

OmHaKO MMUTALIMN MHTEJUICKTYATbHBIX (DYHKIII Ye-
JIOBEKAa MOXKHO IOOMTHCS C TIOMOILIBIO Pa3HbIX TEXHOJIOTUIA
(MaIIMHHOE 00YYeHME — CTep>KHEBasI, HO BCce XKe He eauH-
cTBeHHas1). IMeHHO mo3ToMy, ¢ HaIlleil TOUYKM 3peHUs,
JIy4llle TOBOPUTH O «T€XHOJIOTUSIX UCKYCCTBEHHOTO MHTE-
JIEKTa», a He 00 «MCKYCCTBEHHOM MHTEJIJIEKTE» KaK TaKO-
BOM, J1aObI YMEHBIITUTD XKeJTaHNe «04eJIOBEUNBATh» TEXHO-
JIOTUM U HECKOJILKO MPU3EMIIMTD UX BOCIIPUSITUE.

Takum 06pa3oM, COBpEMEHHbBIE TEXHOJIOTMU UCKYC-
CTBEHHOTO MHTEJIJIEKTa — 5TO aBTOMATU3aTOPbl OTAECIbHbIX
(yHKIIMI yenoBeka pasyMHoro. Eciu aTo Tak, To BepHEMCS
K BOIIPOCY O 3aMEHE YeJioBeKa B ero npodeccuu. B kakmnx

BUIIAX JCSTSIPHOCTA MOXHO 3aMEHHTH (DYHKITMEH VT Ha-
60poM (DYHKLIMIT KBaTM(UIIMPOBAHHOTO cIlelinaanucTa’?
BeposiTHO, Ij1 OTBETa Ha 3TOT BOIIPOC HYKHO YUECTh MU-
HUMYM OOCTOSITEIbCTB;

* cTenieHb (POPMATM30BAHHOCTUA NESITEILHOCTH CIIe-

[IMaJIMCTa Ha KOHKPETHOM pabodeM MecTe;

+ obmiee YMCIO (QYHKIWU CIIeMaIncTa Ha padodeM

MecCTe;

* HaJW4YMe MAIIMHHBIX aHAJOTOB (DYHKIMI crelna-

JINCTA;

* KaueCTBO MAIIIMHHBIX aHAJOTOB (DYHKIIMI CIielnda-

JIACTA.

ITpu TakoM paccCMOTPEeHUH BOIIPOCa «3aMeHa» CITCIIH-
aJIMCTa BO3MOXHA TOJIBKO MPH YCJIOBHUH, €CIIU TTOIYIUTCS
aBTOMAaTHU3MPOBATh BCE €T0 paboure (yHKIINK Oe3 oTepHr
KagecTBa. HacKoIbKO 3TO CETOMHS OCYIIIECTBIMO Ha TIpaK-
THKE 1 B KaKMX 00JIaCTIX, CYIUTh CJIOXKHO. JlymaeTcs, 94To
mogoOHast 3aMeHa BO3MOXHA B TeX cepax, B KOTOPHIX
CITeIIAJTACTHI BHIIOIHSIIOT OTpaHUYCHHBIN HAOOp orepa-
LW 1 HE UCTOJNB3YIOT YHUKAIBHBIN, TJIOX0 THPAXKHUPY-
€MBIi OITBIT. B mepByIo ouepenb Ha yM IIPUXOIUAT XOPOIIIO
(opman30BaHHBIN OU3HEC, B KOTOPOM YaCTh COTPYITHUKOB
BBITIOJTHSIET CTPOTO 3aJaHHBIN HA00p (DYHKIIMI U JIETKO 3a-
MeHsieMa KaK JIeTaIld 4aCOBOTO MeXaHn3Ma (Kak ObI [IMHIY-
HO 3TO HM 3By4asio). [1o Toii ke mpryrHe Ha JaHHOM 3Talle
pPa3BUTHSI KOMIIBIOTEPHBIX HAYK CIOKHO MPEICTaBUTH 3a-
MEHY OTIEIbHBIMU TEXHOJIOTHSIMHM KBaJTM(UIIMIPOBAHHBIX
MEINIIMHCKUX CIIEIAATICTOB, AESITETFHOCTD KOTOPBIX TLTO-
X0 (popManm3yeTcs M B 3HAUMTEIIBHOIN CTETICHW 3aBUCUT
OT OTIBITA, IMYHBIX (B TOM YHCJIe AYIIeBHBIX) KA4eCTB M Ta-
JIaHTOB. MarHUTHO-Pe30HAHCHEII ToMOrpad — cambIif MH-
(opMaTHBHBIN MHCTPYMEHT HEMPOBU3YAIN3aNN, HO OH
He MOXET 3aMECHUTh JIy4eBOTO TUArHOCTA.

[ToueMy HBIHEITHWE TEXHOJOTHMU MCKYCCTBEHHOTO
WHTEJUIEKTa CJIOXHEe BHEIAPUTH B cPepy HesATeTbHOCTU
VHUKAJBHBIX cIeInancToB? [ToTOMY, 4TO COBpeMEHHBIE
pa3paboOTKU B 00J1aCTH MCKYCCTBEHHOTO WHTEJIEKTA
B OOJIBIITMHCTBE CTyJaeB OIMMPAIOTCS Ha IIPOIIECC MaIINH-
HOTro o0yuyeHus. MallimHHoe 00ydyeHre — 3TO U3BJIEYEHUE
3aKOHOMEPHOCTE# 13 OOJIBIIOro YMcja JTaHHBIX B (DopMe
KOMITBIOTEpPHOI mporpaMMbl. MamHHoOe o0ydeHre 0000-
IIaeT HAKOTUICHHBIN 9eJIOBEYSCKUIA OITBIT B BUIEC MaTeMa-
THYECKOM MOIEIIH, TIO3BOJISIONICH BBITIOIHITH (DYHKIINIO
YyeaoBeKa. BO3MOXKXHOCTh 00y4eHUSI KOMITBIOTEpa CUIIBHO
3aBHCHUT OT HAJIWYUsI JOCTATOYHOTO KOJUYECTBA TaHHBIX
npeamMeTHol obaactu. TakuM oO0pa3oM, YHUKAJILHOCTD
OTHCIBbHBIX BUIOB OESITEIBPHOCTH W NeDUIIAT TaHHBIX
HE TT03BOJISIT 00YYUTh COBPEMEHHBIN NCKYCCTBEHHBIN MH-
TEJUIEKT.

O3HayvaeT JIM Bce BHIIIIECKa3aHHOE, UYTO ITPY Pa3BUTHU
TEXHOJIOTUI MCKYCCTBEHHOTO MHTEJIEKTa YeJIOBEK CTaHO-
BUTCSI MEHEe BOCTPEOOBAHHBIM B MPOdeCcCMOHATBHOM
chepe? Bo BpeMeHa IMpOMBIIIIIICHHOM PEBOIIOIIAM CTAHOK
HE 3aMEHUJI YeJIOBeKa: Ha CMEHY PEeMECIICHHHUKY C IIpo-
CTBIMU MEXaHUIECKMMU MHCTPYMEHTAMU IIPUIIIEIT OTiepa-
TOp aBTOMAaTUYECKOTro 00opymoBaHus. BeposiTHO, TO Xe



MMPOU30MIET M B MHTCJUICKTYATbHBIX 00JIACTSIX: TTIOSIBSITCST
orepaTtopsl HOBBIX TexHosoruii. [Ipu oTBeTe Ha 3TH BO-
IIPOCHI OITUMM3M BIIOJTHE OOOCHOBAH.

B To xe BpeMs1, KOHEYHO, OCTAaHYTCS aKTyaJIbHBIMU
STUYECKHE BOMPOCH! MCIOIb30BAHUS TEXHOJIOTHIA. 310
B BUIE YeJI0BeKa Pa3yMHOTO, IIPUMEHSIIOIIETO TeXHOJIOTHUI
HMCKYCCTBEHHOTO MHTEJUIEKTA BO BPEI YeJIOBEUCCTBY, SIB-
JISIETCST 3JI0M HE MEHEe CTPAITHBIM, YeM TUIIOTeTUISCKUIA
«0YeJIOBEYCHHBIN» UCKYCCTBEeHHBIN pasyMm. M B Omkaii-
e TTepCIIeKTBE STUMH BOIIPOCAMM, BUIUMO, IIPEIACTO-
WT CEPbe3HO 3aHNMATHCS.

Y10 Xe KacaeTcss MEIUIIMHBI, TO KaXeTCs TOBOJBHO
TPYOHBIM, HeOJIaromapHbIM U MPeKIeBPEMEHHBIM 3aHSI -
THEM [elaTh JalleKo WIyIIUe IMPOTHO3B KaKMX-JTH00
TpaHchOpMaLKii, ITOKA TEXHOJIOTMY MCKYCCTBEHHOTO MH-
TeJUIEKTa TOJBKO TOSBIISIOTCS Ha TOPU30HTE MEIUITH-
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CKOI IPaKTUKU U UX 3(P(PEKT B KITMHNUKE MAJIO OIIYTHM.
EmmHcTBEeHHOE, UTO KaXKeTCsl HeTIPEJIOXKHBIM: TT0Ka 00J1e3-
HM YeJIoBeKa He ITO0eXIeHBI, IIOTPeOHOCTh B KBATN(PHUIIN-
POBAHHBIX MEIMIIMHCKMX CHEIUAIMCTaX COXPaHUTCS,
KaKoit ObI THCTPYMEHTAPUIL HA OBIT aKTyaJeH B KOHKPET-
HYIO UCTOPHUIECKYIO JITOXY.

Boiee Toro, HecMOTpST Ha BITCUATIISIIONINE YCTICXT Ma-
TeMAaTUIeCKNX MOJIeJIcii B MMUTAIINN BBICIIINX KOTHUTHB-
HBIX (DYHKIWI YejloBeKa, MePBOMCTOYHUK ITUX (DYHK-
LU — TOJOBHOM MO3T — IMO-TIPEKHEMY OCTaeTCs IS
YeJIoBeYeCTBa 3aragkoil. Mbl He 3HaeM, HaCKOJIBKO TTO3Ha-
BaeM MO3I, YTOOHI AeJIaTh IIPOTHO3EI O TTOSIBJICHUM HACTO-
SIIIIETO «MCKYCCTBEHHOTO pasyMa». Ho yxe ceituac oueBu-
HO, YTO COBPEMECHHBIC TEXHOJOTUM MCKYCCTBEHHOTO
WHTEJIJIEKTa OTKPHIBAIOT YIWBUTEIBHBIE BO3MOXKHOCTHU
IUJIST U3YIEHMST 3TOM OOJIBIIION 3aragKy IPUPOIHI.
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WMHOOPMALWNA ONA ABTOPOB

Mpu HanpaBneHuM CTaTbit B pepakumio XypHana «Helipoxupyprus» aBTopam
HeobX0/MMO PYKOBOACTBOBATLCA CNlEAYHOLLMMM MPABUNIAMM:

1. 06wue npaBuna

Mpy NepBUYHOM HanpaBAEHUHN PYKOMIACK B PeAaKLMI0 B KOMUN NEKTPOHHOTO MUCb-
Ma JOMKHbI ObITb yKa3aHbl BCe aBTOPbI AaHHO cTaTbi. 06paTHyto CBA3b C pefakumeit by-
[T NOANEPXBaTb OTBETCTBEHHDIIA aBTOP, 0003HaUEHHbIIA B CTaTbe (CM. NYHKT 2).

MpeacTaBnenme B peaakLmio paHee onybauKoBaHHbIX CTaTeli He ONYCKaeTcs.

[ina paccvmoTpeHus pykonucy pefakumm TpebyeTca NUcbMeHHOe cornacie Kax-
J0T0 aBTOpa Ha 06paboTKy U pacnpocTpaHeHe NepCoHaNbHbIX AAHHBIX B MEYATHOM
n undposom Buae. CkaH NOANMCAHHORO COrNACKA HEOBXOANUMO 3arpy3nTh KaK AONOSHM-
TenbHbIA dailn B pasaene «onucaxue» npu nogaye cratbit. MeyatHblit NOANMCAHHbIIA
BaPUAHT COrNacuA HeOBXOANMO OTNPABUTb Ha ajpec pedakLmy.

2. 0popmneHne faHHbIX 0 CTaTbe U aBTOpPaX
« llepBas CTpaHULLa JOMKHA COfEpXaTh:

— Ha3BaHue CTaTby,

— MHULWans! 1 GaMuaMK BCex aBTOPOB,

— yueHble CTeneHu, 38aHNA, LOKHOCTI, MEeCTO paboTbl KaXoro 13 aBTopoB,
a 1aKxe ux ORCID (npu Hanuuum),

— MONHOE Ha3BaHUe yupexaeHusa (yupexaeHuit), B KOTopom (KOTopbIX) Bbl-
nonHeHa pabora,

— aipec yupexaeHua (yupexaeHuii) C ykasaHuem nHAeKCa.

« TlocnepHAs CTpaHMLA fOMKHA COfepXaTb (BeeHMA 06 aBTOpe, OTBETCTBEH-

HOM 3a (BA3b C pefaKLyeil:

— hamunua, uma, 0TYECTBO NONHOCTbIO,

— 3aHMMaeMas JJOMKHOCTb,

— YUeHas CTeneHb, yueHoe 3BaHie,

—NepCoHanbHblii MexayHapoaHblii naentudukatop ORCID (noppobHee:
http://orcid.org/),

—nepcoHanbHblii upextudukatop B PUHLL (noppobHee: http://elibrary.ru/
projects/science_index/author_tutorial. asp),

— KOHTaKTHbIii TenedoH,

— aipec ANEKTPOHHOI NoYThI.

3. 0popmneHue TeKcTa

(ratbi npuHMMatoTca B dopmarax doc, docx, rtf.

LWpndT —Times New Roman, kernb 14, meXcTpouHblii uHTepsan 1,5. Bce cTpanmubl
LOMKHbI ObITb NPOHYMePOBaHbI. TeKCT CTaTbit HAUMHAETCA CO BTOPOI CTPAHNLbI.

4, 06bem cTareit (6e3 yyeta unNIOCTPALMI 1 CIMCKA AUTEPaTYpbI)

OpuruHanbHas ctatba — He 6onee 12 cTpaHuL (60nbLunit 06bem fonyckaetca
B UHANBMAYANbHOM NMOPAZKE, N0 PELIEHMIO PefaKLim).

OnucaHue KNWHNYECKNX CyyaeB — He 6onee 8 CTpaHuL.

0630p nuTepatypbl — He 6onee 20 cTpaHuL.

Kpatkue coo6iieHus 1 nucbma B pejakuuio — 3 CTpaHuLbl.

5. Pesiome

Ko Bcem Bupam cTateit Ha 0TAENbHON CTPaHULE JOMKHO ObITb NPUNOXKEHO pe3to-
Me Ha PyCCKOM M aHTMIMIACKOM (MO BO3MOXKHOCTM) A3bIKaX. Pe3tome fOMmKHO KpaTko no-
BTOPATb CTPYKTYpY CTaTbU, HE3ABUCUMO OT ee TeMaTHKN.

06bem pestome — He bonee 2500 3HaKoB, BKNoYasA npobenbl. Peiome He fOMKHO
CoAepKaTb CCbIKU HA MCTOYHNKM IUTEPATYPbl U WAMKOCTPATUBHDII MaTepuan.

Ha 370l Xe CTpaHuLe NOMeLLalTCA KNioUeBble C0BA Ha PYCCKOM U aHINICKOM
(no BO3MOXKHOCTM) A3bIKAX B KonuuecTe ot 3 o 10.

6. CpykTypa cTateit
OpuriHanbHas CTaTbs JOMKHA COJEPXaTb CliefytoLLme pasaenb:
— BBEJIEHME,
—Lenb,
— MaTepuanbl U MeTogpl,
— pe3ynbratbl,
—0bcyxpeHue,
— 3aKntoueHue (BbIBogbl),
— BKJ1azl BCeX aBTOPOB B pabory,
— KOHMMKT MHTEPECOB 1A BCEX aBTOPOB (B Clyuae ero 0TCyTCTBUA HeobXxom-
MO YKa3aTb: «ABTOPbI 3aABAAKT 06 OTCYTCTBUM KOHPNMKTA UHTEPECOB),

— 0pj06peHme NPOTOKONA MCCNEA0BAHMA KOMITETOM N0 61103THKeE (C yKa3aHu-
€M HoMepa 1 4aTbl NPOTOKoNa),

— MIHPOPMUPOBAHHOE COrNacie NaLMeHTOB (ANA CTaTeil ¢ aBTOPCKUMI UCCTIe-
ZOBaHNAMY 1 ONMCAHUAMU KIMHUYECKUX CTTyYaeB),

—NpU Hanuuuu GUHAHCMPOBAHMA UCCNELOBAHMA — YKa3aTb €ro MCTOYHMK
(rpaHT N T.1.),

— bnaropapHoCTi (pasaen He ABNAETCA 0043aTeNbHbIM).

7. UnniocTpaTnBHBIN MaTepuan

UnniocTpaTuBHbIi MaTepuan fomxeH 6biTb NpeACTaBReH B Bude OTAENbHbIX dail-
NOB 11 He PUrypupoBaTb B TeKCTe CTaTby. [laHHble TabauL He JOMKHbI NOBTOPATH AaH-
Hble PUCYHKOB 1 TEKCTa 1 Ha060poT.

Ootorpadum npeacrasnatotca B dopmartax TIFF, JPG ¢ paspelueHuem He MeHee
300 dpi (Touek Ha Atoiim).

PucyHku, rpadmkm, cxembl, Auarpammbl JOMKHbI ObiTb pefakTpyembiMu,
BbInonHeHbIMy cpeactBamm Microsoft Office Excel unu Office Word.

Bce pucyHKM SOmKHDI ObITb MPOHYMEePOBaHbI Y CHAbXeHbI NOAPUCYHOUHBIMY NOANK-
camu. OparmeHTbl pucyHKa 0603HaYaITCA CTPOUHbIMYU ByKBaMU pyCCKoro andasiuTa — «a,
«6» 1. 1. Bee cokpaLLienns, 0603HaueHua B Bue KpuBbIX, OykB, Undp 1 T. ., MCONb30BaH-
Hble Ha PUCYHKe, AOMKHbI ObITb pactunppoBaHbl B noApucyHouHoi nognuck. Moanua K pu-
CyYHKaM JAKTCA Ha OTAENbHOM NINCTe NOCe TeKCTa CTaTbi B OHOM C Heil daiine.

Ta6nuubl JomKHbI 6bITb HArNAZHIMY, UMETb Ha3BaHue 1 NOPAJKOBLII HOMep.
3aronoBKy rpad AOMKHbI COOTBETCTBOBATH MX COAEpPKaHMI0. Bce cokpaLueHus pacumd-
POBbIBAKTCA B NpUMeYaHy K Tabauue.

8. EAMHNLBI U3MepPeHNA N COKpaLLeHns

Eaunmubl usmepenus fatotca B MexayHapoaHoil cucteme egunmt (CH).

(oKpalLieHna CnoB He oNMycKatTcA, kpome obiienpuHATIX. Bee abbpesuatypbl
B TeKCTe CTaTby AOMKHbI ObITb MOAHOCTHIO PactLndpPOBaHbl Npy NEPBOM YOMUHAHUN
(Hanpumep, komnblotepHas Tomorpadua (KT)).

9. CnncoK nuTepatypbl

Ha cnepyloLueil nocne Tekcta CTpaHuLe CTaTbit JOSXeH pacnonaratbea CNCoK
LMTUPYeMOil NUTepaTypbI.

Bce ucTouHMKN BomxHbl ObITb NPOHYMEPOBaHbI, HyMepaumsa OCylLeCTBNAETCA
CTPOro No MOpAAKY LMTUPOBaHNUA B TeKCTe CTaTbi, He B andaBUTHOM nopsaake. Bee
CCINKY HA UCTOYHUKM IUTEPATYPbI B TEKCTe CTaTbi 0603HaualoTca apabekumu uudpa-
MV B KBaZpaTHbIX ckobKax HauuHaa ¢ T (Hanpumep, [5]). KonuuecTso uutupyembix pa-
60T: B OpUrMHanbHbIX CTaTbAX — He bonee 20—25, B 0630pax uTepatypbl — He Gonee 60.

(CbINKN JLOMKHBI ABATbCA HA NEPBOUCTOUHMKY, LUTMPOBAHME OHOTO aBTOpa
no pa6ote Apyroro HegoONYCTUMO.

BkntoyeHwe B CNucoK nuTepaTypbl TE31COB BOIMOXHO MCKNIOUMTENbHO MPK CCbIN-
Ke Ha MHOCTPaHHbIe (aHIN0A3bIYHbIE) NCTOUHUKN.

(cbInKu Ha AnccepTaLmuy v aBtopedepatbl, Heony6nMKoBaHHble paboTbl, a Takxe
Ha laHHble, NONTyYeHHbIe 13 HeOPULMANbHBIX MHTEPHET-UCTOYHIKOB, He 0Ny CKATCA.

[ina Kaxporo NCTOUHMKA HeobX0AMMO YKa3aTb: GaMUINM 1 MHALMANbI aBTOPOB
(ecnu aBTopoB Gonee 4, yka3biBalTcA Nepeble 3 aBTOPa, 3aTeM CTaBUTCA «U ip.» B pyC-
ckom unu “et al.” B aHrniickom B TeKcTe). ABTOPbI LIMTUPYeMbIX MCTOUHUKOB JOMKHDI
ObITb yKa3aHbl B TOM Xe NOPAAKE, UTO U B NEPBOUCTOUHMKE.

Mpu ccbinKe Ha CTaTbM U3 XKYPHANOB NOC/E ABTOPOB YKa3blBAOT Ha3BaHMe CTa-
Tby, Ha3BaHWe XypHana, rog, ToM, HoMep Bbinycka, cTpauubl, DOI cTaTby (npu Hanu-
yun). Mpy ccbinke Ha MOHOTpad Uy yKa3bIBAKOT TaKKe NONHOe Ha3BaHMe KHITW, MeCTo
U3[aHNA, Ha3BaHWe 3/ATeNbCTBA, FOA U3AAHMA, YNCIO CTPAHML.

(1aTby, He COOTBETCTBYIOLME AAHHbIM TPE6OBAHUAM, K PaCCMOTPEHNIO
He NPUHUMAIOTCA.

06wwme nonoxenunsa:

« PaccmotpeHue cTaTbit Ha NpegMeT ny6nuKaLyn 3aHUMaeT He MeHee 8 Heenb.

« Bce noctynatouye cTaTbi peLieH3upyroTca. PeLieH3us ABNAETCA aHOHUMHOIA.

« Pepakuua octanaet 3a coboil NpaBo Ha peakTUPOBaHHe CTaTel, NPeACTaB-
NeHHbIX K My6aukaumu.

« Pepakuua He npefocTaBnAeT aBTOPCKMeE IK3eMNAAPbI XKypHana. Homep xyp-
Hana MOXHO NONYYUTb Ha 06LLMX OCHOBAHMAX (CM. MHHOPMALIIO Ha CaitTe).

Marepuans! Ans ny6aukaumum npuHIMatTCa yepes oduLmanbHblii Caiit xypHana:
https://www.therjn.com.

MonHas Bepcua Tpe6oBaHMii NpeAcTaBNEHa Ha caiiTe XKypHana.





