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EFFICACY OF TWO-STAGE APPROACH FOR INTERVENTIONAL
TREATMENT OF COEXISTENT ATRIAL FIBRILLATION AND TYPICAL
ATRIAL FLUTTER FOR SINUS RHYTHM MAINTENANCE

IN LONG-TERM: A PROSPECTIVE CONTROLLED CLINICALTRIAL

I.A. Khamnagadaev': 2, |.A. Kovalev?, L.A. Bulavina3, M.L. Kokov*, A.S. Zotov®, A.V. Troitskiy?>,
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2 The Russian National Research Medical University named after N.I. Pirogov, Moscow, Russian Federation

3 Moscow City Clinical Hospital in honor of V.M. Buyanov, Moscow, Russian Federation

4 Russian State Agrarian University — Moscow Timiryazev Agricultural Academy, Moscow, Russian Federation

5 Federal Scientific and Clinical Center for Specialized Medical Assistance and Medical Technologies, Moscow,
Russian Federation
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7 Sklifosovsky Research Institute of Emergency Medicine, Moscow, Russian Federation

8 Moscow State University of Medicine and Dentistry named after A.l. Evdokimov, Moscow, Russian Federation

Background: Atrial fibrillation (AF) and coexistent typical atrial flutter (AFL) interventional treatment
strategy remains unresolved in cardiology and cardiovascular surgery. Results of this approach remain
suboptimal. There are several approaches to the interventional treatment of patients with coexistent AF
and AFL: simultaneous pulmonary vein isolation (PVI) and cavotricuspid isthmus (CTI) radiofrequency
catheter ablation (RFCA), PVI or CTl RFCA only and two-stage approach. To our knowledge, cumulative
efficacy of two-stage approach has not been previously reported. The aim. This study aimed to evaluate
the efficacy of two-stage approach for interventional treatment of coexistent AF and AFL for sinus
rhythm maintenance in long-term. Methods: Patients (pts) (n=34) with AF and AFL aged 41-82 years
(11 women) were divided into two groups (1:1): «One-stage Approach» (group 1; n=17): PVI+CT] RFCA
and «Two-stage approach» (group 2; n=17): first stage — CTl RFCA (group 2.1); second stage — PVI
in case of AF recurrence after RFCA (group 2.2). Primary endpoint (PEP) was defined as any recurrent
atrial tachyarrhythmia at the end of follow-up; group 2 events have been considered after PVI. Secondary
endpoint (SEP) — recurrent any atrial tachyarrhythmia in groups 1 and 2 after CTlI RFCA in group 2. PEP
and SEP were evaluated at the end of the «blind period» (3 months after procedure). Results: Registered
recurrent atrial tachyarrhythmia in pts who reached PEP or SEP was AF. AFL has not been detected in
any cases. PEP was noted in 8 (47.06%) pts in group 1 and 1 (5.88%) pts in group 2. Further, SEP was
observed in 3 pts (17.65%) in group 1 and in 4 (23.53%) pts in group 2 (p=0.671). The probability of long-
term maintenance of sinus rhythm was significantly higher in «Two-stage approach» than in «One-stage
approach» (94.12% and 52.94%, respectively, p=0.001). Significant differences in procedure length and
fluoroscopy time have been found. Those were longer in group 1 compared to group 2.1 (p <0.001) and
in group 2.2 compared to group 2.1 (procedure duration — p <0.001; fluoroscopy time — p=0.013).
No differences were noted in length of procedure and fluoroscopy time between groups 1 and 2.2
(p=0.374 and p=0.028, respectively). Conclusion: The «two-stage approach» for interventional treatment
of coexistent AF and AFL results in better long-term arrhythmia-free survival than «one-stage approach»
(94.12% and 52.94%, respectively, p=0.001). CTI RFCA alone in pts with coexistent AF and AFL cause
23.53% AF recurrence rate and associated with shorter procedure duration and fluoroscopy time
compared to simultaneous PVI and CTI RFCA (p <0.001).

Keywords: atrial fibrillation; typical atrial flutter; radiofrequency catheter ablation; cavotricuspid isthmus;
pulmonary vein isolation.
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OUBPUNNALUU U TUMNYHOTO TPENETAHUA NPEACEPAUIA:
NMPOCNEKTUBHOE KOHTPOJINPYEMOE KNIMHUYECKOE
NCCNEQOBAHUE

N.A. XamHaragaes' 2, U.A. Kosanes?, U.A. BynasuHa®, M.J1. Kokos*, A.C. 3oTtoB5, A.B. Tpouukuii’,
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O6ocHoBaHue. OnTymu3aymsi NOgX0[0B K MHTEPBEHLMOHHOMY JIEYEHUIO COMyTCTBYHOLUNX hUOPUIIIS-
yumm npeacepanii (OF) n TunuyHoro TpenetaHusi npegcepauii (TI1) siBAsieTCS OQHONM M3 Ba>XKHbIX MpPo6-
JIEM COBPEMEHHOU KapAuoaornm v cepaevdHo-cocyaucTon xupypriv. pu aToM pesynbTaTbl 1e4EeHUs
LaHHOWV nNaTo0ryy OCTaroTCsl HEY[OBIETBOPUTE IbHLIMY. B HacTosiLee BpeMs cTpaterns MHTepPBEeHLU-
OHHOro nevyeHusi conytcTByroux PI n TunmdHoro Tl He pernameHTVpoBaHa, a BbIbop BapuaHTa Jie-
YeHWsT OCHOBaH Ha MPeanoYTeHUsIX XUPypra v CJOXKUBLUENCS MPaKTUKe B MEAULMHCKO OpraHu3ayum:
KaTeTepHas nsonsaunsi 1éro4yHeix BeH (VJ1B) B coveTaHumn ¢ pagmnovacTtoTHou abasymer (PHA) kaBoTpu-
KycrivgansHoro nepetuevika (KTr1), n3onmpoBaHHOE MHTEPBEHLMOHHOE JIEYEHNE O4HOIO U3 HapyLLUEHW
puyUTMa cepgua nav nx aByxatarnHoe ycTpaHeHue. PaboTbi, KOTOpbIe OLEeHUBaKOT OTAaEHHbIE pe3y ibTa-
Tbl ABYyXaTanHoro aedeHns O n tunndHoro Tl kKak eguHOro npouecca, B HaCTosILee BPEMS HE rpes-
cTtaBsieHbl. enb nccnegqoBaHnss — OLEHUTb 9(PDEKTUBHOCTb A/IMTELHOIO YAEPXKaHUS CUHYCOBOIrO
pUTMa Npy 4BYX3TarHOM rO4X0A€ K MHTEPBEHLMOHHOMY JeHeHMIO conyTeTBYyowmx @1 v TurmyHoro TT1.
MeTtogpgsbl. [NauneHTsl (n=34) ¢ OIT v Tunn4Heim Tl B Bo3pacTe 41-82 net (11 XxeHLmnH) pacrpegesieHbl Ha
ase rpynnel (1:1). Tpynna 1 («OgHoaTanHbi nogxog»; n=17): UJIB+PYA KTI1 Bo BpeMsi ogHOM onepaLyy.
Ipynna 2 («[ByxatanHbivi noaxog»; n=17): «[epssiti atarn» — PYA KTI1 (rpynna 2.1), «BTtopow atan» —
WJIB B cnyyae peuynamsa @I nocne PYA KTT1 (rpynna 2.2). [NepBuyHasi KOHeYHasi To4YKa: pa3BuTHe Jio-
bovi npefcepaHoN Taxukapauv B nepuos HabnaogeHus. B rpynne 1 cobbitue yunTbiBaaoCk nocsae of-
HomomeHTHow VIJIB n PHA KTT1. B rpynne 2 cobbiTve y4uTbIBa/10Ch OCJ/I€ 3aBEPLUEHHST BTOPOro ararna
UHTEPBEHLMOHHOIO JIeHeHus. BTopuyHas KOHe4YHasi ToyYka: passutue iobou npeacepaHo Taxmkapamm
B rpynnax 1 v 2 B nepuof BPeMeHy rocse 3aBepLUEHVS NepBOro arana UHTePBEHLUNOHHOIO JIeHEHS
(PHA KTTI) B rpynne 2. lNepBu4Hasi n BTOpUYHasH KOHEYHbIE TOYKM OLE€HUBA/INCh M0 OKOHYaHUIO «CJie-
rnioro nepvioga» (3 mecsiya nocne onepauuy). Pesynberatbl. Y BCcex naynmeHToB, JOCTUMLLUX MEPBUYHYIO
U BTOPUYHYIO KOHEYHYIO TOYKY, AnarHoctupoBanach 1oabko @f1. TunnyHoe Tl v apyrve npegcepHbie
HapyLLIeHVS pUTMa cepALa He 3aperncTpupoBaHbl HYA B OHOM cryqae. B rpyrine 1 nepBuYHy KOHEYHYIO
TOYKY gocturnv 8 (47,06%) naymeHToB, B rpynne 2 — 1 (5,88%). [Npu aHanm3e KpuBbIX BbIXXMBAEMOCTH Bbl-
SIBJIEHO, YTO BEPOSITHOCTb AJ/INTE/IbHOIO YAEPXaHWs CUHYCOBOIO PUTMa CTaTUCTUYECKU 3HAYUMO BbILLIE
B rpynne 2 («[ByxaTanHbivi nogxon») no cpaBHeHIO C rpynnov «OgHoaTanHbin nogxosn» (94,12 n 52,94%
cooTtBeTcTBeHHO; p=0,001). [py oLeHKe BTOPUYHON KOHEYHOM TOYKN CTATUCTUHECKU 3HAYUMbIX pa3siv-
qn mexxgy rpynnamv 1 v 2 He BbisiBieHO (p=0,671). B rpynne 1 BTOPUYHYHO KOHEYHYH TOYKY [OCTUMIN
3 (17,65%) naymeHTa, B rpyrnne 2 — 4 (23,53%). lNpv oLeHkKe Npogo/MKUTEIbHOCTY Onepaymi v BDEMEHU

https://doi.org/10.17816/clinpract114930
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PEHTreHOCKOMUU BbISIBJIEHBI CTATUCTUHECKY 3HAYVIMbIE PA3/INYUS: JaHHbIE BPEMEHHbIE XapaKTepPUCTUKU
6osbLue B rpynne 1 no cpasHeHuto ¢ rpynnow 2.1 (p <0,001) n B rpynne 2.2 no cpaBHeHWo ¢ rpynnou 2.1
(npogomxutenbHocTb onepauynn — p <0,001; Bpemsi peHTreHockonuu — p=0,013). aHHble napameTt-
pbl CTATUCTUYECKU 3HAYMMO He oTimdaance B rpynnax 1 n 2.2 (p=0,374 n p=0,028 cOOTBETCTBEHHO).
3aknryeHue. [IByxaTarnHbivi MOAX0A K MHTEPBEHLMOHHOMY JIeHYeHW0 coryTcTByoLmx DI v Tunn4Horo
TI'T obecneynBaeT 60s1ee 3(hDEKTUBHOE yaePKaHNE CUHYCOBOIro pUTMa o CPaBHEHWIO C O4HOITarHbIM
rnogxofgom (94,12 n 52,94% coorsetrcTBeHHO; p=0,001). I3onvnpoBaHHas PYA KTI1 npv conyTcTByrOLMX
@f1 v TmyHom TIT accoymmpoBaHa ¢ peunansom @1 B 23,53% cryyaeB v xapaKTepu3yeTcsi MEHbLLEN
rPOAO/KUTE/IBHOCTBIO BMELLATE/IbCTBA U PEHTIreHOCKOMNUM M0 CPABHEHWIO C MOAXOL0OM, rpy KOTOPOM
OL4HOMOMEHTHO BbinosiHseTcss /1B n PYA KTI1 (p <0,001).

KnroueBsbie criioBa: hyubpunnsLmus npencepanii; TUNMYHoe TpeneTaHue npegcepanii; paguo4actToTHasi
KaTteTepHas abasiLusl; KaBOTPUKYCAAIbHbBIA MEPeLLeeK; N30/5LMS IErOYHbIX BEH.

Ansa yntupoBanus: XamHaragaes V.A., KoBanes N.A., BynasuHa N.A., Kokos M.J1., 3otoB A.C., Tpouu-
kuin A.B., Xamnaragaes W.W., LLIkonbHnkoBa M.A., Kokos J1.C. OTganéHHble pe3ynstaTbl OBYX3TanHo-
ro NoAxoAa K MHTEPBEHLMOHHOMY JIEYEHMIO COMYTCTBYOWMUX (UOPUANALMA U TUMNYHOIO TpeneTaHns
npeacepanii: NPOCNEKTUBHOE KOHTPOMPYEMOE KIIMHUNYECKOE nccnenoBanne. KinmHndeckas npakTuka.
2023;14(2):5-18. doi: https://doi.org/10.17816/clinpract114930
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PVl — pulmonary vein isolation
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AFL — atrial flutter

BACKGROUND

Optimizing approaches to interventional treatment
of atrial fibrillation (AF) is crucial in modern cardiology
and cardiovascular surgery owing to unsatisfactory
treatment outcomes and the socioeconomic impact of
the problem. The presence of concomitant heart rhythm
disorders may reduce the effectiveness of treatment.
Typical atrial flutter (AFL) is diagnosed in 35% of
patients with AF [1-5]. According to various authors,
the high frequency of typical AFL in patients with AF
may be because of the shared pathogenetic processes
of the heart rhythm disorders [2, 3]. Moreover, typical
AFL is considered a predictor of AF recurrence after
sinus rhythm restoration [2, 3].

The main surgical treatment methods of AF and
typical AFL are catheter-based technologies, such
as radiofrequency and cryoballoon pulmonary vein
isolation (PVI). In typical AFL treatment, radiofrequency
ablation (RFA) of the cavotricuspid isthmus (CTI) is
the first-line therapy (class I, level of evidence B). In
most cases, this approach is preferred over long term
antiarrhythmic drugs [6, 7].

AF — atrial fibrillation
ECG — electrocardiogram
RFA — radiofrequency ablation

Cox et al. [8] have hypothesized that in AF
pathogenesis, AFL is a possible mechanism of AF
maintenance. When choosing the “rhythm control” tactic
and selecting a patient for interventional treatment of AF
with concomitant typical AFL, the question of surgical
treatment of the two heart rhythm disorders always
arises. The literature on this issue is unclear. Studies have
shown that after CTl RFA for typical AFL, patients may
experience AF paroxysms within a year [9-12]. Some
studies have revealed that additional prophylactic PVI
in patients with typical AFL can reduce the probability
of AF development in the remote period [13].

Several studies have reported that if typical AFL
is detected before interventional treatment of AF or
during surgery, performing CTl RFA as part of the
catheter PVI procedure may be considered [14, 15].
This reflects link between the pathogenetic processes
of AF and typical AFL. To minimize the traumatic nature
of the operation, shorten its duration, reduce risks,
and alleviate the financial and economic burden of AF,
a critical approach to unwarranted interventions in the
interventional treatment of AF is required. Gula et al. [16]
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have reported that one-step interventional treatment
of AF and typical AFL is associated with a higher risk of
complications and increased surgery costs compared
with staged elimination of heart rhythm disorders.

Currently, three main approaches are used for
treating concomitant cardiac rhythm disorders: isolated
interventional treatment of one disorder, one-step
interventional treatment of AF and typical AFL, and staged
interventional treatment of concomitant disorders.

The rate of early recurrence of typical AFL after
isolated interventional treatment of AF in this patient
category is 24% [17]. Interventional treatment aimed
solely at eliminating typical AFL by CTI RFA is
associated with a 50% recurrence rate [18-21]. When
PVI and CTl RFA are performed during the same
procedure, the probability of AF recurrence may reach
50% [17, 22-25]. Interventional treatment approaches
for concomitant AF and typical AFL have not yet
been regulated. The choice of treatment is based on
the surgeon's preferences and the current practice in
the medical organization. Currently, no studies have
described the long term results of two-step treatment
of AF and AFL as a single process.

This study aimed to evaluate the efficacy of long
term sinus rhythm retention in a two-step approach
to the interventional treatment of concomitant AF and
typical AFL.

METHODS

Study design

A controlled prospective clinical study was
conducted at multiple centers to analyze the outcomes

ORIGINAL STUDY ARTICLES

of interventional treatment of concomitant AF and

typical AFL in 34 patients aged 41-82 years (median

age: 65.5 years, with a lower quartile of 61 years and
an upper quartile of 70 years). Of the 34 patients,

23 (67.65%) were male and 11 (32.35%) were female.
Patients were randomly assigned to one of two

groups in a 1:1 ratio, with every other patient being

allocated to group 2 (Fig. 1).

Group 1 (one-step approach, n=17) consisted of
patients with AF and typical AFL who underwent CTI
RFA combined with radiofrequency catheter-based PVI.

Group 2 (two-step approach, n=17) included
patients with AF and typical AFL who were treated in
two stages:

e Group 2.1 (first stage): interventional treatment of
typical AFL by CTI RFA;

e Group 2.2 (second stage): catheter-assisted PVI
performed in the case of recurrent AF after CTl RFA.
Antiarrhythmic therapy was prescribed for 3 months

after the intervention. The occurrence of atrial

tachycardia during this period was not considered

a recurrence of the disease because it was part of the

“plind period.” The patients received antiarrhythmic

therapy during this period, which they had been

taking before the surgical intervention. AF and typical

AFL recurrences were identified by the presence

of registered cardiac rhythm disturbances lasting

>30 s on a resting electrocardiogram (ECG) in

12 standard leads or on a 24 h ECG montage.

Recurrences of AF and typical AFL were identified

at the end of the “blinded period” following the

discontinuation of antiarrhythmic therapy.

AF+AFL (n=34)

One-step approach (n=17)

PVI+CTIl RFCA during one surgery

1:1

Two-step approach (n=17)

First stage (CTI RFCA)

Comparative assessment of AF/CTI recurrence (secondary endpoint)

Second stage (PVI in case of AF recurrence after CTI RFCA)

Comparative assessment of AF/AFL recurrence (primary endpoint)

Fig. 1. Study design.

Note: AF, atrial fibrillation; AFL, typical atrial flutter; RFCA, radiofrequency catheter ablation; PVI, pulmonary vein isola-

tion; CPI, cavotricuspid isthmus; n, number of patients.
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To test the working hypotheses, we calculated
the sample size using an online calculator
(https://sealedenvelope.com/power/binary-superiority/)
[26] based on the following formulas:

n =f(a/2, B) x [p, x (100 - p,) +
P, X (100 - p,)l / (P, - Py, (1)

where p, is the percentage of “success” in the control
group (taken as 0.5) and p, is the percentage of
“success” in the experimental group (taken as 0.9)

fla, B) = [@7(0) + O(B)%, @

where O is the cumulative distribution function

of the standardized normal deviation, a is the

threshold level of statistical significance (taken as

0.05), and P is the probability of erroneous non-

rejection of the null hypothesis of no difference

(taken as 0.2).

Justification for the choice of p, and p, values:

®* The incidence of AF recurrence after catheter-
based PVI with one-step CTI RFA can reach 50%
[19, 21, 22, 27]; therefore, p, is taken as 0.5.

® Despite the successful elimination of typical AFL,
the probability of developing AF paroxysms after
CTI RFA reaches 50% (the first step of interventional
treatment) [18, 19, 27].

e After the first step of interventional treatment
(CTI RFA), catheter PVI may be required in half of the
cases, and the efficiency of sinus rhythm retention
after catheter PVI in patients with isolated AF may
reach 91.3% [28].

e Of the 50% of patients who are expected to relapse
after the first stage of interventional treatment
(CTI RFA), <10% are expected to relapse after the
second stage of interventional treatment (PVI).
Thus, the cumulative expected efficacy of the
two-step approach is at least 90%.

® The clinically significant increase in treatment
efficacy in the case of the two-step approach
is considered to be an increase in the efficacy of
interventional treatment from 50% to 90%. In this
regard, p, is taken as 0.9.

Thus, each group should have 17 patients to achieve

a study power of 80% at a significance level of 5%.

Eligibility criteria

Inclusion criteria: patients aged >18 years, presence
of clinically significant paroxysmal and persistent AF
(EHRA >=2a), and presence of concomitant typical AFL.

Inclusion criteria: persistent AF, left ventricular
gjection fraction of <50%, severe extracardiac
pathology, cardiac cavity thrombosis, congenital and
acquired heart defects, cardiomyopathies, previous
open-heart surgery, and contraindications of X-ray
contrast agents.

Exclusion criteria: intolerance to the medications
used, acute diseases or decompensation of existing
conditions requiring therapeutic or diagnostic measures
that would prevent continued participation, and patient
unwillingness to continue the study.

Settings

Surgical interventions were performed from 2019 to
2022 at two medical facilities in Moscow, Russia. The
V.M. Buyanov City Clinical Hospital of the Department
of Health of Moscow performed surgeries in 2019-
2020, whereas the National Medical Research Center
for Endocrinology of the Ministry of Health of Russia
conducted surgeries in 2020-2022. To minimize
systematic bias, all surgeries were carried out by the
same surgeon using the same technique and equipment.

Duration of the study

The study duration was extended from 2 to 3 years
because of the COVID-19 pandemic. During the study,
intermediate outcomes were assessed by comparing
the incidence of recurrent AF in groups 1 (PVI) and 2.1
(performing CTIl RFA as the first stage of treatment).

Description of the medical intervention
Antiarrhythmic drugs of classes IC (lappaconitine
hydrobromide) and Il (sotalol) were administered to
maintain drug-induced sinus rhythm. The CARTO
electroanatomic mapping system (Biosense Webster,
USA) was used in conjunction with a SmartTouch
navigation catheter (Biosense Webster, USA). To
verify bidirectional conduction block in the CTI area
and antral part of the pulmonary veins, multipole
catheters were used to construct a three-dimensional
(8D) reconstruction of the corresponding heart
chamber. Isolated CTI RFA was performed under local
anesthesia, whereas endotracheal anesthesia was
used during PVI. A single protocol was employed for
all surgical interventions [29].
Preparatory  stage  of
(performed in all cases):
® Puncture and cannulation of the main vessels is
performed using ultrasound navigation.
® The right internal jugular and right femoral veins
were punctured and cannulated with a guide.

surgical intervention
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®* G6F introdes are placed, diagnostic electrodes
are inserted into the right heart and placed
in the coronary sinus and right ventricle,
and an intracardiac electrophysiology study
is performed.
The main surgical steps when performing CTI RFA:

e 3D reconstruction of the right atrium and linear
ablation of the CTI (40 W; ablation index, 400) are
performed.

® Biodirectional conduction block in the CTI region is
verified.
The main surgical steps in performing PVI:

® Transseptal catheterization of the left atrium is
performed under transesophageal or intracardiac
ultrasound control in the oval fossa.

e Systemic heparinization is initiated to maintain an
activated clotting time of 300-400 s.

e |eft atrium and pulmonary veins are contrasted
with frequent ventricular stimulation.

® 3D reconstruction of the left atrium is conducted.

® A bipolar map of the left atrium is constructed.

® Radiofrequency energy is applied in a series of linear
applications in the antral part of the left atrium. The
anterior wall is treated with 30 W (ablation index,
400), whereas the posterior wall of the left atrium is
treated with 25 W (ablation index, 350).

® Biodirectional conduction block in the distal
pulmonary veins is verified.

® Heparin is inactivated with protamine sulfate
solution.
Final stage of surgical intervention (performed in all

cases):

* |ftachycardiais not eliminated during RFA, electrical
cardioversion is performed.

® Decannulation of the central veins followed by
manual compression of the vascular approaches
and application of pressure dressing are performed.

e X-ray and echocardiographic control is conducted to
exclude hemopericardium and hemopneumothorax.

Study outcomes

Study endpoints

The primary study endpoint was the development
of atrial tachycardia during the follow-up period after
completion of all stages of interventional treatment at
the end of the blind period. In group 1, the event was
counted after the first stage of interventional treatment
(PVI+CTI RFA). In group 2, the event was counted after
the completion of the second stage of interventional
treatment, which involved PVl in cases of AF recurrence
after CTI RFA.

ORIGINAL STUDY ARTICLES

The secondary study endpoint was to determine
the development of atrial tachycardia in groups 1 and 2
after the completion of the first stage of interventional
treatment (CTI RFA) in group 2.

Subgroup analysis

Comparative assessment of surgical duration
and fluoroscopy time was performed in groups 1
(PVI+CTI RFA), 2.1 (CTI RFA), and 2.2 (PVI).

Methods for recording outcomes

The outcomes were recorded using clinical and
anamnestic methods and instrumental methods of
investigation. These outcomes were represented
by resting ECG in 12 standard leads and 24-h ECG
monitoring.

Ethical review

This study was conducted as part of the research
titted “Personalized approach to interventional
treatment of atrial fibrillation,” which was approved by
the local ethical committee of the Veltischev Institute
of the N.I. Pirogov Russian National Research Medical
University of the Ministry of Health of Russia (protocol
no. 7; September 10, 2019). The results of this study
have not been previously published.

Statistical analysis

Statistical processing was performed using
the Statistica 13 program (StatSoft). Quantitative
characteristics are presented as Min—-Max (Me, IQR),
where Min is the minimum value, Max is the maximum
value, Me is the median, and IQR is the interquartile
range (25%-75%Q). Nonparametric criteria were used
for statistical calculations. The Mann-Whitney U test was
used to obtain the statistical significance of differences
between continuous variables. To test the hypotheses
about the independence of nominal signs, conjugacy
tables were used with Pearson’s chi-square criterion
(Pearson x2), and the number of degrees of freedom
was calculated. If any cell in the conjugacy tables had
an expected occurrence of 5, the maximum likelihood
method (M-Lx2) was used for analysis. For analyzing
bipolar tables, Fisher's exact test (F-test) was used.
Furthermore, we used the rank correlation coefficient to
evaluate the relationship between the traits measured on
a nominal scale. Additionally, Cramer’s V coefficient and
conjugacy coefficient were used to determine the strength
of the relationship between nominal traits. The Kaplan-
Meier survival function was estimated, and statistical
hypotheses were tested using Cox’s F-criterion.
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In testing the statistical hypotheses, a significance
level of 5% was used. The null hypothesis of no
differences was rejected only if the probability of
incorrectly rejecting it did not exceed 5%. The sample
size was calculated using an online calculator [26].

RESULTS

Objects (participants) of the study

The groups of patients were comparable regarding
sex, age, and body weight. No statistically significant
differences were found between the studied groups
when analyzing the form of AF course, severity
of its clinical manifestations, and the classes of
antiarrhythmic drugs used (Table 1).

Main results of the study

The study included patients with a follow-up period
ranging 175-730 (Me=730, IQR: 730-730) days. The
primary endpoint was reached by 8 (47.06%) patients
in group 1 and 1 (5.88%) patient in group 2 (p=0.020)
(Table 2).

The one-step approach resulted in a 52.94% rate of
sinus rhythm retention, whereas the two-step approach
had a rate of 94.12%. All the patients who reached the
primary endpoint were diagnosed with AF, and no typical
AFL or other cardiac rhythm disturbances were recorded.
The analysis of survival curves indicated that the probability
of long term sinus rhythm retention was significantly
higher in the two-step approach (group 2: CTlI RFA

Table 1
Patient’s baseline characteristics
Group 2
P+ oriRFoAcurng (T ECASL e frtotege,
D ST, at the second stage)
=Y n=17

Cﬁiﬁ:ﬁhe@uoa 50-74: 66 (62; 69) 41-82: 65 (61; 72) 0.796
Sex.n () Walo— 13 (16.47) Wale— 10 Gean | 029
Eﬁ;ﬁ:ﬁ’;ﬁms(gfeégomhs 1-120: 36 (12; 56) 2-96: 18 (8; 60) 0.605
Body weight deficit, n (%) 0 (0) 0 (0)
Normal body weight, n (%) 1(5.88) 3 (17.65) 0.319"
Overweight, n (%) 3 (17.65) 5 (29.41)
Obesity 13 (76.47) 9 (52.94)
Paroxysmal AF, n (%) 15 (88.23) 12 (70.59) 0.197*
Persistent AF, n (%) 2 (11.77) 5(29.41)
M e (o 1-120: 36 (12; 56) 2-96: 17 (7; 36) 0.352
AAT IC (lappaconitine hydrobromide) 3 (17.65) 1(5.88) 0.077%
AAT Il (sotalol) 14 (82.35) 16 (94.12)
Arterial hypertension, n (%) 14 (82.35) 16 (94.12) 0.27737
Diabetes mellitus, n (%) 3 (17.65) 7 (41.18) 0.12809
CHA2DS2-VASc scale >1, n (%) 14 (82.35) 15 (88.24) 0.62722
EHRA =3, n (%) 10 (58.82) 11 (64.71) 0.16729
Ischemic heart disease, n (%) 2 (11.77) 3 (17.65) 0.62722
Chronic heart failure, n (%) 2 (11.77) 8 (47.06) 0.02048
Chronic obstructive pulmonary 2 (11.77) 1(5.88) 0.54188

disease, n (%)

Note: * The significance level was calculated using contingency tables; p — probability of rejecting a true null hypothesis;
n — number of patients; Me — median: Q1 — first (lower) quartile, Q3 — third (upper) quartile, Min — minimum value, Max —
maximum value. AF — atrial fibrillation; EHRA (European Heart Rhythm Association) — Scale of Atrial Fibrillation related
Symptoms; CHA2DS2-VASC Score — a scale for assessing the risk of thromboembolic complications; PVl — pulmonary vein
isolation; RFCA — radiofrequency catheter ablation; CTI — cavotricuspid isthmus; AAT — antiarrhythmic therapy.
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Table 2
Interventional treatment results in two groups
Group 2
Group 1 i
. (CTI RFCA at the first stage,
Index Ut S A LA IR T PVl in case of recurrent AF p
one surgery)
at the second stage)
n=17
n=17
AF recurrence within 3—-6 months
after surgery, n (%)" 1(5.88) 3 (17.65) 0.595
AF recurrence bitvyeen 6 and 12 months 3 (17.65) 4 (23.53) 0.671
after surgery, n (%)
AF recurrences bet:iveen 12 and 24 months 4 (25.53) 1(5.88) 0.333
after surgery, n (%)
AF recurrence bet\/\:*een 3 and 24 months 8 (47.06) 1(5.88) 0.020
after surgery, n (%)
Complications, n 0 -

Note: * AF recurrence in group 2 after first stage: CTI RFCA (secondary endpoint); ** AF recurrence in group 2 after second
stage: PVI in case of AF recurrence after CTI RFCA (primary endpoint); p — probability of rejecting a true null hypothesis;
n — number of patients. AF — atrial fibrillation; PVl — pulmonary vein isolation; RFA — radiofrequency catheter ablation;

CTIl — cavotricuspid isthmus.

at the first stage and PVI in case of AF recurrence at the
second stage) than in the one-step approach (group 1:
PVI+CTl RFA during one surgery), accounting for
94.12% and 52.94%, respectively (p=0.001) (Fig. 2).

Cumulative survival function
(The Kaplan—-Meier method)

o Completed observation

+ Censored observation

-
o

o
©

© é F(2, 16)=10.77855 p=0.001

o
)

o
)
4

o
o

Cumulative proportion of patients
who had an event
o
~
©

o
~

100 200 300 400 500 600 700 800

Days

— Group2 -- Group 1

Fig. 2. Long-term sinus rhythm maintenance comparative
assessment in groups 1 (n=17) and 2 (n=17): the probabi-
lity AF recurrence in “One-stage approach” (PVI+CTlI RFCA
during the one procedure) is significantly higher than in
“Two-stage approach” (First stage — CTI RFCA; Second
stage — PVI in AF recurrence patients).

Note: p — probability of rejecting a true null hypothesis;
n — number of patients. AF — atrial fibrillation; PVI —
pulmonary vein isolation; RFCA — radiofrequency catheter
ablation; CTI — cavotricuspid isthmus.

No statistically significant differences were found
between groups 1 and 2 (p=0.671) when assessing
the secondary endpoint. In group 1, the secondary
endpoint was reached by 3 (17.65%) patients and
by 4 (23.53%) patients in group 2. All patients who
reached the secondary endpoint were diagnosed
with AF. No typical AFL or other cardiac rhythm
disorders were observed.

Additional results of the study

The intervention duration in the study groups was
as follows: group 1 (PVI+CTI RFA), 40-110 min (Me=60,
IQR: 50-67); group 2.1 (CTl RFA), 15-45 min (Me=18,
IQR: 15-20); and group 2.2 (PVI in case of AF recurrence
after CTI RFA), 52-120 min (Me=65, IQR: 54-110).

Fluoroscopy time was measured in the study
groups: group 1 (PVI+CTIl RFA), 8-30 min (Me=20,
IQR: 16-24); group 2.1 (CTI RFA), 5-25 minutes (Me=7,
IQR: 6-9); and group 2.2 (PVI in case of AF recurrence
after CTI RFA), 6-30 minutes (Me=12, IQR: 9-15).

A comparison was made between the intervention
duration and fluoroscopy time of the studied groups
(Figs. 3 and 4). The time characteristics were found to
be greater in group 1 (PVI+CTI RFA) than in group 2.1
(CTIRFA) (p <0.001) and in group 2.2 (PVI in case of AF
recurrence after CTl RFA) than in group 2.1 (CTI RFA)
(duration of intervention, p <0.001; fluoroscopy time,
p=0.013). These parameters did not show a statistically
significant difference between groups 1 (PVI+CTI RFA)
and 2.2 (PVI in case of AF recurrence after CTl RFA)
(p=0.374 and p=0.028, respectively).
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Fig. 3. Comparative assessment of the procedure duration
in groups: p,_, <0,001; p,_,=0,374; p,_, <0,001 (n=34).
Note: p — probability of rejecting a true null hypothesis;
n — number of patients. 1 — PVI+CTIl RFCA during the one
procedure (group 1); 2 — CTI RFCA: first stage (group 2.1);
3 — PVI: second stage (group 2.2). PVl — pulmonary vein
isolation; RFCA — radiofrequency catheter ablation; CTI —
cavotricuspid isthmus.

Adverse events

The analysis showed that adverse events occurred
solely in group 1, including the development of
a pulsating hematoma, which was eliminated by
manual compression during the day of observation.
Moreover, one patient experienced cardiac tamponade
along with hemopericardium during surgery, which
required pericardial drainage and hemostatic therapy
with heparin inactivation.

DISCUSSION

This study evaluated the efficacy of long term
sinus rhythm retention in the two-step approach for
interventional treatment of AF. The first step involves
CTI RFA, and the second step involves PVl in cases of
AF recurrence after CTI RFA (group 2). The two-step
approach was compared with an alternative strategy:
PVI and CTI RFA during the same surgery (group 1). In
analyzing the long term results, the two-step approach
was found to be more effective in ensuring long term
sinus rhythm retention than the one-step approach
(b <0.001).

In contrast to previous studies, this study considers
the two-stage interventional treatment of AF and
typical AFL as a single process. Cumulative efficacy
was assessed after the second stage of interventional
treatment. Previous studies have focused on the
interventional treatment of AF in patients with typical
AFL. The studies aimed to address issues such as

p1_p <0.001; py_3=0.028; p,_5=0.013
32-

= 1
I

12
[ ]
4 .

1 2 3

X-ray examination time, min

= Median O 25%-75% I Min-Max

Fig. 4. Fluoroscopy time comparative assessment in
groups: p,_, <0,001; p,_,=0,028; p,_,=0,013 (n=34).

Note: p — probability of rejecting a true null hypothesis;
n — number of patients. 1 — PVI+CTI RFCA during the one
procedure (group 1); 2 — CTI RFCA: first stage (group 2);
3 — PVI: second stage (group 2). PVI — pulmonary vein
isolation; RFCA — radiofrequency catheter ablation; CTI —
cavotricuspid isthmus.

assessing the incidence of AF after CTl RFA in patients
without anamnestic evidence of AF [30] and comparing
the effectiveness of two approaches in patients with
AF and typical AFL (PVI combined with CTI RFA
versus isolated CTI RFA) [16, 25]. Several studies have
evaluated the feasibility of prophylactic CTI RFA in
patients with AF without a history of typical AFL. The
incidence of AF after isolated CTl RFA was found to
be as high as 50% [18, 25]. Our study found similar
data when assessing the rate of AF recurrence in
group 2 after the first stage of interventional treatment.
After CTI RFA, AF recurrence was noted in 23.53% of
cases, which is higher than that in group 1, wherein
the rate of AF recurrence was 17.65% (p=0.671).
Although no significant differences were noted, our
data are comparable with the results of the APPROVAL
study. The authors of the study concluded that PVI
combined with CTI RFA during a single surgery is more
effective in providing long term sinus rhythm retention
compared with isolated CTIl RFA. After the withdrawal
of antiarrhythmic therapy, long term sinus rhythm
retention was observed in 64% and 19% of cases,
respectively (p <0.001) [25]. Unlike the present study,
the APPROVAL study did not assess the cumulative
effectiveness of long term sinus rhythm retention after
the second stage of interventional treatment.

The present study found that the duration of
intervention and fluoroscopy time were significantly
higher (p <0.001) in group 1 (PVI+CTI RFA) than
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in group 2.1 (CTI RFA). These results confirm those
of earlier studies. Thus, in the REDUCE-AF [30] and
PREVENT AF [18] studies, the authors concluded that
performing CTI RFA and PVI simultaneously resulted
in longer intervention and fluoroscopy times compared
with treating typical AFL (CTI RFA) alone. However, it
has been demonstrated in our study and in several
others that performing CTI RFA in patients with AF and
typical AFL can ensure long term maintenance of sinus
rhythm after discontinuation of antiarrhythmic therapy
[25]. According to Gula et al. [16], the two-step approach
(CTI RFA at the first stage and PVI at the second stage
in case of recurrent AF) is associated with a lower risk
of complications and financial costs compared with
the one-step approach (PVI+CTl RFA). The authors
concluded that the one-step approach should not
be included in routine clinical practice because of
the increased risk of complications and financial
costs. Complications were observed only in group 1
(PVI+CTI RFA), and the small number of these adverse
events does not allow for a comparative assessment of
the studied groups based on this factor.

The current study complements the research
conducted by Gula et al. [16]. It evaluates the
cumulative efficacy of the two-step approach, which
involves CTl RFA at the first stage and PVI at the
second stage in cases of recurrent AF. The results
show that this approach is significantly more effective
than the one-step approach (PVI+CTI RFA) regarding
long term sinus rhythm retention. The high cumulative
efficacy of the two-stage approach (CTl RFA at the
first stage and PVI at the second stage in case of AF
recurrence) is explained in a study by Cox [8, 31] in
which AFL is considered a possible mechanism for
inducing and maintaining AF. Thus, it can be concluded
that eliminating AFL in some cases can lead to long
term maintenance of sinus rhythm. This conclusion
is supported by both the present study and earlier
research [25].

Therefore, in the case of the two-step approach
(CTI RFA as the first step and PVI as the second step
in the case of recurrent AF), PVI is not performed if it
does not contribute to the long term maintenance of
sinus rhythm. CTI RFA is an effective surgical treatment
for typical AFL with a low recurrence rate [32]. In our
study, typical AFL recurrence was not observed in any
case, whereas unwarranted performance of PVI may
lead to incisional tachycardia. For instance, according
to the Triple A study, AF recurrence is due to ablation
line failure in the antral part of the pulmonary veins
[33]. The study indicated that this may also account

ORIGINAL STUDY ARTICLES

for the higher rate of AF recurrence in patients who
underwent PVI and CTI RFA during the same surgery
(group 1). The present study shows that performing
PVI as the first stage of treatment for patients with AF
may be inappropriate because it may not address the
underlying trigger or mechanism of AF maintenance.

Limitations of the study

The limitations of the present study include the lack
of intracardiac electrophysiology study in cases AF
recurrence after PVI because of ethical reasons, the
absence of loop recorders to objectify the development
of recurrent atrial tachyarrhythmias in the postoperative
period, and the use of only radiofrequency ablation
for electrical PVI from the atrial myocardium without
comparison to cryoballoon ablation.

CONCLUSIONS

The two-step approach, which involves CTlI RFA
at the first stage and PVI at the second stage in case
of AF recurrence, is more effective in retaining sinus
rhythm than the one-step approach.

Performing CTlI RFA alone in the presence of
concomitant AF and typical AFL resulted in AF
recurrence in 23.53% of cases. This approach was
associated with a shorter duration of intervention and
fluoroscopy than simultaneous PVI and CTI RFA.
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AONOJIHUTEJIbHAA NHO®OPMALINA

Bknap asTopoB. /.A. XamHaragaeB — pPyKOBOQ-
CTBO UCCNeaoBaHWEM, BbIMNOSIHEHME OMepaTuBHbIX
BMELLATENbCTB, HanmcaHue TekcTa ctaTton; M.A. Kosa-
nes, .. XamHaragaeB — nOWCKOBO-aHanUTnyeckas
paboTa, HanncaHwne ctatbu; M.A. bynaBuHa — cTtaTtuc-
Tnyeckaa obpaboTka marepuana, y4actue B fIeHeHun
naumeHToB, HanncaHue Tekcta ctatbn, M.JI. KokoB —
noaroToBKa WNOCTPALMIA, HanMcaHne TeKCTa CTaTbiy,
A.C. 3oToB — 0OT6Op MaUMEHTOB, HaMMcaHne TekcTa
ctatbn, A.B. Tpouykumii, M.A. LLIkonbHukoBa, J1.C. Ko-
KOB — MNNIaHNPOBaHNe nccnenoBaHus, obcyxxaeHue
pesynsTaToB nccnenoBaHus. ABTOpbl MOATBEPXKAAIOT
COOTBETCTBME CBOEr0 aBTOPCTBA MEXAYHAPOLHbLIM
Kputepusim ICMJE (Bce aBTOpbl BHECNN CYLLECTBEH-
HbIl BKNag B pasapaboTKy KOHLUEeNUuM, NpoBegeHNe nc-
cnefoBaHVA U NOAFOTOBKY CTaTby, MPOYAN 1 0pobpu-
i prHanbHyo Bepcuto nepepn nybavkauuen).

UcTtouHnk dunHaHcupoBaHusa. lViccnegosaHne
n nybnukaums cTaTbl OCYLIECTBJIEHbl HA JIM4YHbIE
cpencTea aBTOPCKOro KOMEKTHBA.

KoHhnukT nHTepecoB. ABTOpbI 3aABNSAOT 06 OT-
CYTCTBUM BHELIHEro hvHaHCUPOBaHUSA Npu NpoBeae-
HUW NccnenoBaHuns.

BnaropapHocTu. ABTOpPbI BblpaXkalwT MNpPU3Ha-
TENbHOCTb OOKTOPY MEOULUHCKUX Hayk, npodecco-
py Kadenpbl 3HOOKPUHONOrMM VIHCTUTYTa BbICLUErO
N OOMNONIHUTENBHOrO MOCTAMMIOMHOro o6pas3oBaHus
Orey «HMUL, aHgokpuHonorum» MuH3gpasa Poc-
cun, npodeccopy Kadeppbl MeOuUMHCKOW Knbep-
HETUKN © WHPOPMATUKN MeLUKO-O61OoNornieckoro
hakynsreta ®rACY BO PHUMY um. H.W. Muporosa
MwuH3gpaBa Poccum Pebpooin Onbre HOpbeBHe 3a
KOHCYNbTaTMBHYKO MOLAEPXKKY MO BomMpocam [gu-
3allHa unccnepoBaHnst, BblYMCNEHNss OObEMa Bbl-
GOpPKM N ONUCaHUSA pPe3yNbTaTOB CTaTUCTUYECKON
06paboTKM OAaHHbIX.
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OPUTUHAJIbHOE NCCJTEAOBAHUE

OCOBEHHOCTWU JIEYEBHOU TAKTUKN

NMPU HECOCTOATEJIbHOCTU XKENYAOYHO-KULWIEYHOIO
AHACTOMO3A Y NALUMEHTOB C MOPBMAHBIM OMUPEHUEM
NMOCJIETACTPOWLYHTUPOBAHUA MO PY

B.P. CtankeBuu', A.B. CmupHoB', A.WU. 3no6un’ 2, O.H. MaHyeHkoB" 2, E.C. laHunuHa',
10.B. UBaHoB" 2

1 depepasbHbIi HayYHO-KVHUHECKI LIEHTP CMELMann3npoBaHHbIX BUAOB MEAVLIMHCKOW MOMOLLM U MEAULHCKNX
TexHosorun, Mocksa, Poccuiickas ®egepauns

2 MOCKOBCKUIN FOCYAapCTBEHHbI MEANKO-CTOMATONIOMMYECKUi yHBepcuTeT nmeHn A./. EBgoknmosa, Mockea,
Poccuinckas ®egepaumsa

O6ocHoBaHue. [acTpoLLYHTHPOBaHme 1o MeTogy Py siBnseTcsi OCHOBHbIM BYAOM 6apyaTpu4ecKom one-
pauynn. Hanbosee rpO3HbIM v TSXKEI0 MPOTEKAKLUUM OCJIOKHEHNEM Y NALMUEHTOB C MOPOULAHbBIM OXU-
PEeHWeM focsie racTPOLUYHTUPOBAaHWST OCTaETCS HECOCTOSTE/IbHOCTb raCTpO3aHTepoaHacTomosa. Lenb
uccrienoBaHus1 — U3y4UTb BOSMOXKHOCTY YIlyHLLUEHWUS] Pe3Y/IbTaToB JIEHEHWS NaUNEeHTOB C OXKUPEHUEM
rpv BOBHUKHOBEHWY HECOCTOSITE/IbHOCTY raCTPO3HTEPOaHacTOMO3a MoC/ie ornepayny raCTpoLLyHTUPO-
BaHWs C MOMOLLbIO MPUMEHEHUS] HOBbIX MUHUMAa/IbHO MHBa3uBHbIX MeToa0B. MeTtopgsl. [NpegcraBieHo
PETPOCMNEKTUBHOE KOrOPTHOE OnvcaTesibHoOe NCCIe[0BaHnNe, BKIOYUBLUEE BCEX MNaLNEHTOB C KaPTUHOM
HEeCOCTOSATE/IbHOCTY raCTpOSHTEpPOaHacToMo3a MOC/Ae racTPOLUYHTUPOBAaHWS, MOJydaBLUnX JeHeHNe
B otgeneHun xupyprim Iy ®HKL ®MEA Poccun B 2019-2022 ropax. Bcero 3a aT10T nepuvos Bbl-
rnosiHeHo 445 onepaywii racTpoLuyHTupoBaHus, y 7 (1,6%) naymeHToB B r1oceonepaynoHHOM rnepuose
pasBusiacb HECOCTOSITE/IbHOCTb racTpPOdHTepoaHacTomo3a. Pesynbrarel. [lpegcraBieHbl pe3ybrarsl
JIeYEHUST HECOCTOSITE/IbHOCTY raCTPO3HTEpOaHacToMo3a rnpu ornepauynsix raCtpoLLyHTUPOBaHVS y na-
LMEeHTOB C MOPOUAHbIM OXupeHneMm. OTMe4YeHa C/I0XKHOCTb PaHHeN ANarHOCTUKY HECOCTOSITE/IbHOCTU
racTposHTEPOaHacCToOMO3a y AaHHOW KaTeropuy nayneHToB. Bce cOMHeHVs B AnarHOCTUKE HECOCTOSI-
TE/IbHOCTM aHacToMO3a [OJ/KHbI 3aBepLLaTbCs PEBU3MOHHON J1arnapOCKONUeri C MHTPaonepaunoHHOM
a3o0gparoracTpockonuven. [puMeHeHne MUHUMAaIbHO MHBa3UBHbIX METOAUK (XUPYPrnYeCKuX, SHLOCKO-
MUYECKUX), JIeKaPCTBEHHON Tepanuy, ageKkBaTHOW HYTPUTUBHOU MOAAEPXKN SBSETCS HEOTbeMJie-
MbIM [IPUHLNIOM COBPEMEHHOWN TaKTUKU BEAEHUS MayneHTOB C HECOCTOSITE/IbHOCTbH) aHaCTOMO3O0B.
3aknrueHne. Vicrionb3oBaHne 3SHOOCKOMUYECKONW BHYTPUMPOCBETHOW BakyyMHOW acrnmpayuoHHOM
CUCTEMbI B JIEHEHUN HECOCTOSATEIbHOCTU raCTPO3HTEPOaHaCTOMO3a No3BOJISET n3bexxares pacrpocTpa-
HEeHWs1 BOCraJseHysi B OPIOLLIHOM MOOCTH, YCKOPUTb PenapaTvBHbIA MPOLEeCcCc B 30HE HECOCTOSTE/IbHO-
CTU U B 6OJIbLUMHCTBE CJlyHaeB n3bexarthb rporpaMmMupyeMbiX caHaLum, 3Ha4UTeIbHO YiyHLLInB TEM ca-
MbIM PE3y/bTathbl JIEHEHUS.

Knro4yeBbie cnoBa: M0,06M,QHO€ OXKNpeHne;, HeCOCTOATE/IbHOCTb raCTpPO3HTEPOaHacTomMos3a, racTtpo-
LLYHTHpOBaHune 1o Py,‘ SHAOCKOrNn4deckasi BHYTPUNPOCBETHasA BaKyyMHas acripaunoHHasi crncrema;
MWHWMaJIbHO MHBa3BHbIE METOAbI.

Ana yntuposanus: CtaHkesud B.P., CmupHos A.B., 3nobuH A.W., ManveHkos [.H., OaHnnuna E.C.,
VMBaHoB KO.B. Ocob6eHHOCTN NevebHOoM TaKTUKIK MPU HECOCTOATENBHOCTM XKENYAOYHO-KMLLEYHOro aHac-
TOMO3a y NaumMeHTOB C MOPOUOHbLIM OXMPEHWEM MOCAE racCTPOLYHTUpoBaHua no Py. KauHuyeckas
npakTtuka. 2023;14(2):19-27. doi: https://doi.org/10.17816/clinpract117516
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OBOCHOBAHUE 6onee 4acTo BbINOSHAEMbIX 6apunaTpuyecknx onepa-

MepBble pecsatuneTns XXI Beka 0TMeYeHbl GypHbIM
pasBuTEM BapuaTpuyecKon XMpyprum, o Yém ceue-
TENbCTBYET HEYKNOHHbIM POCT Yucna onepauuin npu
OXuMpeHun Kak B Poccuu, Tak n B mupe. OgHol 13 Hau-

JnueHsmns CC BY-NC-ND 4 /

LA 9BNAETCS raCTPOLLYHTUPOBAHNE C aHAaCTOMO30M
no Py. Ha cerogHsaWwWHWin aeHb JaHHOe onepaTuBHOE
BMeLLATENbCTBO SBNSETCA 30/0TbiIM CTAHAAPTOM XU-
Pypru4eckoro neyeHuns oxumpenns [1-3].
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FEATURES OF THERAPEUTICTACTICS FOR THE FAILURE
OF GASTROINTESTINAL ANASTOMOSIS IN PATIENTS
WITH MORBID OBESITY AFTER ROUX-EN-Y GASTRIC BYPASS

V.R. Stankevich', A.V. Smirnov', A.l. Zlobin'-2, D.N. Panchenkov' 2, E.S. Danilina’, Yu.V. lvanov?:2
1 Federal Scientific and Clinical Center for Specialized Medical Assistance and Medical Technologies, Moscow,

Russian Federation
2 Moscow State University of Medicine and Dentistry named after A.l. Evdokimov, Moscow, Russian Federation

Background: Roux-en-Y gastric bypass is the main type of bariatric surgery. The most formidable and
severe complication in morbid obesity patients after gastric bypass is gastrojejunostomy leak. Aim: to
study the possibilities of improving treatment outcomes of obese patients during gastrojejunostomy leak
after gastric bypass surgery using new minimally invasive methods. Methods: This retrospective cohort
descriptive study included all patients with gastrojejunostomy leak after gastric bypass treated in the
Department of Surgery of the Federal State Budgetary Institution Federal Scientific and Practical Center
of the Federal Medical and Biological Agency of Russia in 2019-2022. In total, 445 gastric bypasses
were performed during this period, and seven patients (1.6%) developed HEA failure in the postoperative
period. Results: The results of treatment of gastroenteroanastomotic leaks during gastric bypass in
patients with morbid obesity are presented. The early diagnosis of gastroenteroanastomosis failure in this
category of patients was difficult. All doubts in the diagnosis of anastomotic failure should be completed
by revision laparoscopy with intraoperative esophagogastroscopy. Minimally invasive techniques
(surgical, endoscopic), drug therapy, and adequate nutritional support are crucial for managing patients
with anastomotic leaks. Conclusion: The use of an endoscopic intraluminal vacuum aspiration system
in the treatment of gastroenteroanastomotic insufficiency avoids the spread of inflammation in the
abdominal cavity, accelerates the reparative process in the area of insufficiency, and, in most cases,
avoids programmed sanitation, significantly improving the treatment results.

Keywords: morbid obesity; gastroenteroanastomosis failure; gastric bypass surgery; endoscopic intra-
luminal vacuum aspiration system; minimally invasive methods.
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Kak n npu nobon onepauumn, Nocne racTpOLUyH-
TUPOBaHNS MOryT HabniogaTbCA PasnuyHble nocne-
onepaunoHHble OcnoXHeHus. OgHUM n3 Hanbonee
FPO3HBIX N THXKENO0 MPOTEKAIOLLMX OCNOXKHEHUA Yy na-
LUMEHTOB C MOPOMOHBIM OXUPEHMEM MOCNE racTpo-
LUYHTMPOBAHUS SBAISIETCA HECOCTOATENBHOCTb racTpo-
3HTepoaHacToMo3a ([DA), Bo3HMKaroLwas, no gaHHbIM
pa3Hbix aBTopoB., B 1-3% cny4yaes [1]. HecocTosATens-
HOoCcTb DA sBNSeTCs BTOPOW MO 4acTOTe MPUHUMHON
nocneonepaumoHHoON NeTanbHOCTU y GapmaTpu4ecKmnx
NnayueHToB, ycTynas Jullb TPOMOO3IMOOINYECKUM
OCNOXXHEHUsM [2].

B HacTosilee Bpemsi NpenfiokeHO 60JbLIOE KO-
JIMY4ECTBO METOAOB U CMOCOOOB JSIEYEHUSI HECOCTO-
aTenbHocTn DA, HO MpaKTUYECKM BCE OHWM OTHO-

cATCA K o6racTu Tak HasbiBaeMoW TpaguuUVOHHONM
abo0OMUHANBHOW XUPYPrum, B HACTHOCTU OCNOXHEHUI
nocne CTaHAapTHbIX Pe3eKLMin xxenyagka n gopmmpo-
BaHusA 06xogHbix MDA nmo noeopy [o6poOKavecTBEH-
HbIX U 3/10KQ4eCTBEHHbIX HOBOOOPA30BaHUA Xenyaka
N ABeHaguaTUnepPCTHON KULWKK. XOPOLIO M3BECTHO,
YTO KJIMHUYECKasi KapTuHa HECOCTOATENbHOCTM [TOA,
€€ CBOEBpPEMEHHas [MarHoCTuKa, evyebHass TakTu-
Ka M MPOrHO3 3HaYUTENbHO OTANYAOTCS Y NauMeHTOoB
C MOPOVAHBIM OXXMPEHNEM 1 6OJIbHBIX C HOPMasbHbIM
NHOEKCOM MaccCbl Tefa 1 UMEeKT CBOU OCOBEHHOCTN.
Bbicokas nocneonepauuoHHas netanbHOCTb (6—
17%) npu HecocTosiTensHoCTN DA, ANMTENbHbIN
N OOPOrOCTOSALMIA NEPUO, NeYeHnst 1 peabunuTaumm
npuaaéT gaHHoW npobneme 60sblUY0 aKTyallbHOCTb
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OPUTUHAJIbHOE NCCJTEAOBAHUE

N coLmanbHO-3KOHOMUYECKYIO 3HAYMMOCTb [4, 5]. Ak-
TUBHbIN NMOUCK COBPEMEHHbIX N 3PPEKTUBHLIX CNOCO-
60B neYeHNss HeCcoCTosTeNbHOCTM MDA y mauneHToB
C OXKMPEHMEM MOC/E OnepaLun raCTpoLyHTMPOBaHNS
ABNIAETCS OOQHVUM U3 QNCKYyTabesbHbIX BONPOCOB B 6a-
puaTpuyecKom Xupyprum.

Llenb nccnepoBaHnss — 13y4nTb BO3MOXHOCTU
YAYULEHNS Pe3ynbTaToB JIeYEeHUs NaunueHToOB C OXKK-
PEeHVeM Mpu BO3HUKHOBEHUN HECOCTOSATENIbHOCTU
MSA nocne onepauuu racTpOLyHTUPOBAHWA C MO-
MOLLBK MPUMEHEHUS HOBbIX MWHUMANbHO WMHBA3UB-
HbIX METOO0B.

METO[bI

AunsaiiH uccnepgoBaHus

[MpoBeOeHoO PETPOCMNEKTUBHOE KOrOPTHOE Uccne-
OoBaHue.

Kputepun cootBeTcTBUS

Kputepuy BKIOHYEHS: B UCCNEA0BaHNE BKITOYEHDI
BCe naumeHTbl (n=7), y koTopbix 3a 2019-2022 rogbl
B NocneonepauvioHHOM Nepuoge nocne racTpoLlyHTU-
pOBaHMs1 pasBunacb HECOCTOATENBHOCTL MOA.

YcnoBusi nposBegeHusi

VccnepoBaHue npoBoaunocb Ha 6ase xupypru-
yeckoro otgeneHns POHKL, ®MBA Poccun B 2019-
2022 ropax.

OnucaHne meguULMHCKOro BMellaTenbCcTBa

Bcero 3a 0603HayeHHbI nepuog (2019-2022 rr.)
B otaeneHun xupyprum Orey ®HKL, ®MBA Poccun
BbIMONHEHO 445 onepaunii racTPOLUYHTUPOBAHUSA MO
Py 605bHbIM MOPOUMAHBIM OXMpeHreM. Bce onepavmn
BbIMOJIHEHbI 1aNapOCKOMUYECKMM LOCTYNOM C UC-
nosib30BaHveM NaTn NopToB. B 7 (1,6%) HabntogeHnsax
B NMOCNeonepaLuoHHOM NePUOAE BO3HMKIIA HECOCTOS-
TenbHOCTb MDA,

OnucaHne cTaH[apTHOW TEXHUKU raCTpOLLYyHTUPO-
BaHus B OHKL] ®MBA Poccun. MNepBbiM 3TanoM Bbl-
NOJIHANIN (POPMUPOBAHME «Maoro» XXenyaka 06bEMOM
0o 80 mn. BTopbiM aTanoM BbIGENSAN afIMMEHTaPHYO
(nmHoM 100-150 cm) n 6unuonaHkpeatuydeckyto (70—
150 cm) nNeTnio TOHKOW Kuwwkn. C anMMeHTapHol net-
Ne TOHKOW KULLKW HaknaabliBany Bnepeanoboa04HbIi
A ¢ «manbiv» xenyakoM. C 6unmonaHkpeaTu4ecKon
NeTnén HaknagblBany 3HTEPO-3HTEPOaHACTOMO3 OOK
B 60K. B xofe onepauun ncnonb3oBany CLUMBaKOLLIE-pe-
Xylume annapatbl ¢ POTUKYNALMOHHBIM MEXAHU3MOM.
BbicoTta CckobGOK cluMBaloLLmMX KacceT npu opmMupo-
BaHWM «Manoro» xenygka n MNA 3,5 mm. LnpuHa M2A

cocTaensafa B cpegHem 1,2 cm, Ans 3TOW Lenmn ncnonb-
30Bann KanmbpoBoYHbI 30HA 36 Fr. TexHonornyeckoe
oTtBepcTue MDA ywmBanm oByXpsigHbIM LWBOM nonmudu-
NlaMeHTHoOI paccacbiBatowencst HuTbto 3/0. Onepauuto
BCeraga 3akaH4usany NnpoBeaeHNEM BO3AYLLHON NPO6bI,
kotopas B 100% cny4aes 6blna oTpyLaTENLHON.

Wcxopbl uccnepgoBaHns

OcHoBHbIM UCxodoM, 6rarogapsi OLEHKEe KOTOPO-
ro OCTUraeTcs Lefb UCCneaoBaHusi, 6uinm n3dpaxbl
Cclnlydanm pasBUTUS >KUSHEYTPOXKAKLWMUX COCTOSAHUIN
N CMepTU (CTEMEHU XMPYPrUYECKUX OCNOXHeHun IV
n V no knaccudukauum Clavien-Dindo, 2004).

OTuveckas akcnepTusa

HacTosiee nccnegoBaHne ogo0bpeHo NOKanbHbIM
aTnyeckum komutetom PrbyY OHKL ®MBA Poccun
(MpoTtokon Ne 9 o1 25.10.2022).

CTtaTtucTn4eckuii aHanms

B onucartensbHOl YacTu uccneqoBaHns pesynstathl
NpeacTaBfieHbl B BUAE HENapamMeTpuyecKnx AaHHbIX
C yKasaHvemMm MedunaHHoOro 3HadeHus. B cBasu ¢ ma-
JbiIM O6BEMOM BbIGOPKU CTATUCTUHECKUIA aHannu3 He
NPUMEHSNCS.

PE3YJIbTATbI

O6beKTbl (y4aCcTHUKKN) uccnepoBaHus

MepgunaHa Bo3pacta OO0NbHbIX C HECOCTOATESb-
HocTbto DA coctaBun 51,3 (o1 42 po 58) roga; mMyx-
YYH 66110 5 (71%), >xeHwuH — 2 (29%). Haekc maccol
Tena nauneHToB konebancs ot 44 po 57 kr/m? (Megu-
aHa 51,6). CaxapHbiM gnabetom 2-ro Tuna ctpaganu
6 (86%) 60nbHbIX. KypunbLukamm cO CTaXeM B AaH-
How rpynne 6binun 4 (57%) naumeHTa (C Ux Cnos, NMpu
NnoaroTOBKE K Ornepauun KOMYECTBO BbIKypUBaeMbIX
CUrapeT B OeHb CHU3MNOCh BABOE). MeanaHHbI Kow-
KO-AeHb Yy MauMeHTOB C HECOCTOATENbHOCTbIO DA
coctasun 28 (16-52) kownko-gHen. MepguaHHas npo-
OO/MKUTENbHOCTL  Onepaumm  racTPOLUYHTUPOBaHUSA
B rpynne naunMeHToB C HECOCTOSATENbHOCTLIO DA co-
ctasuna 217 (160-282) MuHyT.

Bcem nauueHTam ¢ HecocTosiTenbHOCTLIO DA 6a-
puaTpuyeckas onepawms BbiNOSHANAack Bnepsble. MNe-
pen ornepauuen racTpOLIYHTUPOBaHNS BCEM GOJbHbIM
ObINO PEKOMEHAOBAHO CHU3UTL BeC Ha 15% OT n36bIT-
Ka Macchbl Tena, NpuaepXXmBascb 6e1K0BON ANETbI, KO-
Topas 6bina nogpobHO pa3bscHeHa 3a 2 Hepgenu Ao
onepauumn. OgHako naumeHTbl, Y KOTOPbIX pasBunach
HecoCTosATENbHOCTL 'OA, CMOMNM CHU3UTL BEC Neper,
onepauuei B cpegHeMm nilb Ha 5,6%.
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OcHoOBHbI€e pe3ynbTaTbl UCClIEf0BaHNSA

Cpoku BbisiBNeHMs HecocTosiTenbHocTn OA co-
CcTaBuan 2-4 CyTOK MOCfie racTpOoLUyHTMPOBaHUSA
no Py. OCHOBHbIMM CUMMATOMaMu HECOCTOATENbHO-
ctn I'OA 6binu cnepytowme: B 100% cnyyvaeB Taxu-
kapgus cebiwe 100 yg./MuH, ofbllKa, YyBCTBO He-
XBaTku Bo3ayxa v gecarypauus (SpO, <92%); B 43%
(n=3) — cybebpunbHasa Temnepartypa Tena; B 57%
(n=4) — Temnepatypa Tena >38°C; B 71% (n=5) —
60J1b B anuracTpuu, NeBoli NOIOBMHE FPYOHON KNETKY;
y Bcex 60nbHbIX (100%) oTMeYanuch NeNKoLMTO3 Bbille
16x10%n 1 nosbileHne yposHa C-peakTuBHOro Geska
6onee 4em B 6 pa3 OTHOCUTENLHO HOPMbI. Y 1 nauneH-
Ta Ha aTane JuarHoCTVKM HE BbISIBJIEHO NepUTOHEeas b-
HbIX CMMNTOMOB. [MOCTynneHne HexapakTepHoro (ne-
HUCTOro) OTAENSEMOro No CTPaxoOBOYHOMY ApPEHAXY
13 GPIOLLHOM NOIOCTU OTMEYeHO B 43% (n=3) cny4yaes.

Ona pguarHoCTUKM HecocTosATensHocTn A uc-
NoNb30BaHbl CeQyoLLNe UHCTPYMEHTaSIbHbIE METOAbI:
yNbTPa3BykoBoe uccneposaHue (Y3W) 6prowHon no-
JIOCTW Ha NMpPeaMeT BbIIBIEHNST CBOOOAHON >XXUAKOCTY;
PEHTIEeHOCKONNS C BOAOPACTBOPUMbIM KOHTPACTOM;
komnbtoTepHasi Tomorpacduss (KT) ¢ BHYTPVBEHHbIM
N nepopasibHbIM KOHTPACTUPOBaHMEM; 330daroract-
pocKonus; peBnusnoHHas penanapockonus. MNpu Y3
€cBO6OOHASA XXNOKOCTb B OPIOLLHONM MOSIOCTY BbisiBIEHA
awb y 1 (14%) naumeHTa. HecocTositenbHOCTb TOA
pAmnarHocTuposaHa B 71% (n=5) cny4yaeB METOLOM PEHT-
reHOCKOMUN C BOAOPaCTBOPUMbIM KOHTpacToM, B 86%
(n=6) — meTopom KT ¢ BHYTPMBEHHbLIM 1 NEPOPasibHbIM
KOHTpacTnpoBaHueM, B 86% (n=6) — c NOMOLLbIO 330-
charoractpockonun. PeBusnoHHasi penanapockonus
npv HENOATBEPXKAEHHBLIX MHCTPYMEHTASIbHbIMU UCCIie-
OOBaHUAMYN MpPU3HaKax HecocTosTeNnsHocT MDA Bbi-
nonHeHa B 1 (14%) cny4yae. Pa3mep BbIsIBNIEHHOrO fe-
dekTa B 43% (n=3) cny4aeB coctaBun oo 1 cm, eweé
B 43% (n=3) — 1-2 cm n B 14% (n=1) — Gonee 2 cm.

Mpy neveHun BCex NaLMEHTOB C AMArHOCTUPOBAH-
HOW HECOCTOATENBbHOCTBIO MDA NCNONBL30BaNCa KOMM-
JIEKCHBIA MoAXof, COCTOSAWMA W3 XUPYPruyeckoro
N SHOOCKOMMYECKOro 3Taros.

OcCHOBHbIMM 32fa4aMy XMPYPrm4yeckoro arana sie-
NANNCL MNoMbITKa ywunBaHusa gedekta obnactn MOA,
caHauus 1 OpeHMpOBaHME OAHHOWN 30Hbl; HANOXEHNe
racTpPOCTOMbI Ha «BOJbLLION» («OTKIIKOYEHHDIN») XXeny-
OOK B CBA3U C HEOOXOQMMOCTBIO obecrneveHus gam-
TENIbHOr0 SHTEPAsIbHOrO NMUTAHWS; PEBU3NS OPHOLLIHOW
NoSIOCTU HA NPegMeT OTCYTCTBMUS MHON OCTPON NHTPa-
abaoMUHaNBHON NaToNornK; B3ATUE Nocesa s npo-
BELEHNs afeKBaTHOW aHTnbaKTepuanbHON Tepanum
B NMocneonepaunuoHHOM Neproge.

OPUTUHAJIbHOE NCC/TTIEAOBAHUE

OcHOBHbIe 3afayy 9HOOCKOMMYECKOro aTana: pe-
BM3Ms 061aCTU HECOCTOATENBHOCTH MDA CO CTOPOHBI
CnM3ncTon 060N0YKM OpraHa; NOABELEHMNE K 30HE fe-
hekTa Ha TOHKOM Ha30MHTECTMHANIBHOM 30HAE MyOKU
ONSA NIeYEHUS HECOCTOSTENIbHOCTM C MOMOLLBIO BaKy-
YMHOW aCnupaunoHHONn CUCTEMbI MYTEM CO3AaHns OT-
puULaTENbHOrO BHYTPUNPOCBETHOIO AABEHUS.

B 100% cny4YaeB peBU3VOHHbIE BMelLATENbCTBa
BbINOJIHEHbI N1anapoCKONMYECKM AOCTYMNOM U He Mo-
TpeboBany KOHBEPCUN.

Mpy peBN3NOHHO onepaunn BbISBAEHHbIN AedeKT
ywmsanu Ha 3oHge 36 Fr OByxXpsigHbIM LUBOM MOSN-
hmunameHTHON paccacskiBaoLLenca HATbo 3/0. MNocne
YLUMBAHNSA 30Hbl HECOCTOSITENIbHOCTM BbINOJSIHANACH
peBun3uns obnactu MDA rmbKMM 3HLOCKOMOM C NMpoBe-
OeHVem BO3ayLIHON Npobel, koTopas B 100% cnyyaes
6blna oTpuLaTesnibHON. PeTpoCneKTUBHbIN aHann3 no-
Kasasn, 4To HM 0fHa NomMbITKa yLWMBaHNA feekTa aHa-
CTOMO3a He yBeH4anacb ycnexom. Cnycta 1-3 cyTok
OoTMevanacb NOBTOPHAs HECOCTOATENIbHOCTb TOrO XXe
nedekTta, 4To nopTeepxpanocb KT-nccneposaHnem
C nepopasibHbiIM KOHTpacTupoBaHueM nnbo a3oda-
roracTpockonuen. 3ToT hakT ykas3biBaeT Ha HEOOXO-
OVMOCTb npefgnonaratb U NpeaBuaeTb MMEHHO Takoi
NCX0n, PEBU3NOHHON onepauun, a UMeHHO HopPMUpPO-
BaHue cauLa obnactu NOA, n B 06s3aTeNbHOM NOpPsSL-
Ke BbIMNONHATbL NOCNeytoLLMe 3Tanbl XUPYPruyeckoro
BMeLLaTeNbCTBA.

3oHa DA gpeHupyeTcsa ABYMS ABYXMPOCBETHLIMM
OpeHaxkamun He MeHee 24 Fr, KoTopble pacnonararTcs
Nof M Haf aHacToMO30M. [NpOMbIBHbIE KaHasbl gpe-
Ha>kel MOryT OblTb NCNOMb30BaHbI A8 HaNa>KBaHUS
acnmpauynoHHO-NMPOMbIBHON CUCTEMbIl. [ononHUTENb-
Hble OpeHa)kn MOryT ObITb YCTAHOBJIEHbI B OPIOLLIHON
MONOCTM NPY y>Xe pas3BrBLUEMCH NepuToHnTe. OpeHa-
XKW yOansoTcs VWb Npy OTCYTCTBUN OTAENSEMOrO Mo
HVM, OTCYTCTBUN «3aTEKOB» KOHTPACTHOrO npenapara
npu KT GptoLLHOM NOOCTU C NepopasibHbIM KOHTpac-
TUPOBaHNEM MOCNe Hayana nepopasnbHOro npuéma
YNCTbIX XKMAKOCTEN. B Hawmnx HabnoaeHnsx aTo npo-
ncxoguno Ha 16-50-e cyTkm nocne onepauun, Heno-
CpencTBEHHO Nepes BbINUCKON.

C uenbto obecneyeHNss SHTEPasIbHOrO MUTaHUSA
naumeHTa BO BCEX Cly4vasix HaknagbiBanm ractpocTo-
My Ha «B0JIbLLIOI» («OTKHOYEHHDIN») XXenynok. Hano-
>KEHMEe racTpoCTOMbI, B OTNYME OT €HOHOCTOMbI, He
TpebyeT NOBTOPHOIrO XUPYPruyeckoro PEeKOHCTPYK-
TVBHOrO BMeELUATENbCTBA C HaIOXKEHMEM LOMOJSHU-
TenbHOro aHactomosa. lpeumyLlecTBo racTpocTo-
Mbl Mepes Ha30UHTECTUHANbHbIM KanuianspoMm Ans
KOpMIeHns Takxxe 6eccnopHo. HacTble gucnokauum
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OPUTUHAJIbBHOE MCCNEOOBAHUE

Kanunnaspa npu cMeHe rybku BaKyymHOW acnvpa-
LMOHHON CWUCTEMbl, Mafbll guameTp NpocBeTa, He
NO3BONSIOLLNIA B JOCTATOYHOM OOBbEME KOPMUTH Na-
UMeHTa, AnuMTenbHas NpuBa3ka nauneHTa K KpoBaTu
B Mpouecce nuTaHns 6e30roBOPOYHO CBUOETENLCT-
BYIOT B MOMb3y raCTPOCTOMbI B Ka4eCTBe OnTumalsib-
HOro cnocoba O0CTaBKM SHEPreTUYEeCKMUX PEeCypCcoB
B YKEJyAO4YHO-KNLLIEYHbIV TPaKT.

lacTpocToma HaknagblBaeTCA Ha NEPEQHIO CTEH-
Ky Tena «b6onblioro» »xenygka. B kayectse ractpo-

Puc. 1. OkoHYaTeNbHbIV BUE, PEBN3VIOHHON peflanapocko-
N1 NPY HECOCTOATENIbHOCTU racTPO3HTEpOaHacToMo3a
nocne racTpowyHTupoBaHns no Py: 1 — gpeHaxu, noa-
BeEHHble K 30He HECOCTOATENbHOCTY; 2 — racTpocToma
ONS NTaHNS.

Fig. 1. Final stage of the revisional relaparoscopy at gas-
trojejunostomy leakage after Roux-en-Y gastric bypass:
1 —drains at the leakage zone; 2 — feeding gastrostomy.
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CTOMbI 0ObI4HO Ucnonb3yem kateTep Pones 20-22 Fr,
KOTOpPbIN 3aBOAMTCA B OPIOLHYKO MNONOCTb 4Yepes
TpoakapHyl paHy B nieBom nogpebepbe. K cTeHke
Xenyoka katetep (UKCUpYeTCcs OBYMSI KUCETHbI-
MK WBaMy nonnunameHTHOM paccacbiBaloLLencs
HuTbto 2/0. Mocne pasgyBaHUs MaHXXETKK KaTteTepa
nepegHas CTEHKa >Xenyaka noAlmnBaeTcs OoTAeNb-
HbIMM LIBaMu K napueTanbHOW GptoluvHe nepeaHen
OpPIOLLHON CTEHKN. Kpome Toro, kateTep Takxe uk-
cupyeTcs K Koxe (puc. 1).

PeBn3noHHasa onepaumsa 3akaH4MBaETCH SHOOCKO-
NUYECKUM 3TanoM — BHYTPUNPOCBETHON YCTAaHOBKOW
rybkn BakKyyMHOW acnvmpauuoHHON cucTemsbl. [1no-
Lwanb CMOAENUPOBAHHOW rybKn AOMKHa ObiTb YyTb
bonbLue pasmepa gedekrta DA, ybka dhukcupyeTcs
BOKPYI TOHKOIO HasoracTpasbHOro 30HAa HeCKOJb-
K/MW KanpoHOBbIMU HUTAMKU. C MOMOLLBK racTpo-
cKormna K 30He yWuTOl HecocTosiTenbHocTu MDA nog
BM3YyasibHbIM KOHTPONEM MOABOANTCS 30HA, C ry6KoNn
(puc. 2, 3). Nocne n3BneYeHUs racTpockona 30HA
hUKCUPYETCS K HOCY.

Vicnonb3oBaHve BaKyyMHOW acnunpaLoHHOW CuC-
TeMbl N03BONSET 3MMEKTUBHO YOANSATL CIIOHY U Xe-
JlYOOYHBIA CEKPET M3 06nacT HECOCTOSATENIbHOCTM
["OA, coxpaHsisi OTHOCUTENBbHYIO CYXOCTb B obnactu
pedekTa, TEM CaMbiM YMeHbLUAsA nonagaHue cogep-
XXMMOIO Xesnygka B CBOOOAHYIO OPIOLLHYHO MOSIOCTb.
3ameHa rybkun npomussogutca 1 pa3 B 3-4 gHA [o
NMOMHOrO 3aXKMBEeHUs ceuwa. B Hawmnx HabnogeHmsax
rybka ygansinacb Ha 15-48-e cyTku nocne onepauun.
[o nonHoro 3akmenexusi camwa notpeboBanochb oT 5
0o 13 3ameH rybku. 3aXusneHne CeuLLa AMarHoCTu-
poBanoCb NpU MOSIHOM MpPEKpaLLeHUN MOCTYMNIEeHNS
OTOENSAEMOro no CTPaxOBOYHbIM ApeHaXkam, a Tak-

Puc. 2. 3HpodoTo: rybka Ha 30HAe ycTaHoBNeHa B obnac-
TU HECOCTOSATENIbHOCTM racTPO3HTEPOaHACTOMO3a.

Fig. 2. Photo: A sponge on a nasogastric tube is installed
in the area of gastrojejunostomy leak.

Puc. 3. 3oHa HecoCcToATENBHOCTN 061acTU racTPOIHTEPO-
aHacTOMO3a Npvi PEBU3OHHON penanapockonum (CTPenka).

Fig. 3. Zone of gastrojejunostomy leak during revision
relaparoscopy (arrow).
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K€ OTCYTCTBUMN «3aTEKOB» Mpu nepopasibHOM npuéme
BOOOPAaCTBOPUMOro KOHTpacTHoro Bellectsa npu KT
OPIOLLHON NOOCTL.

Bce naumeHTbl nocne peBU3MOHHON onepauun Ha-
XOOWIMCb B PeaHnMaLViOHHOM OTOENIEHUN B TeYeHune
2-28 cyToK, rge npoBOAWnacb KOMMIEKCHAsA WHTEH-
CYBHasA Tepanus, HanpasfieHHas Ha cTabunusauuio
BUTaNbHbIX (MYHKUMI NaLmeHTa.

Vicnonb3oBaHHasa TakTUKa NIeYeHnst NPy BO3HNKHO-
BEHUN HecocTosiTenbHOCTM MDA okasdanacb addek-
TVMBHOIN 1 NO3BOJIMNA M36eXaTb NeTaslbHbIX NCXO4OB.
Bce 7 nauneHTOB BbINUCaHbl U3 CTauuMoHapa B YOOB-
NIETBOPUTENIbBHOM COCTOSIHUM Ha aMOynaTopHbI aTan
non HabnaeHne xmpypra.

HexxenaTtenbHble sBneHUsA

CnepyeT 0TMETUTB, 4TO 1 NauueHTy NnoTpeboBanoch
YPECKOXKHOE [peHUpoBaHue noanuadparmanbHoOro
abcuecca, KOTopbli copmupoBasncs Ha 18-e cyT-
K/ nocne pesBu3noHHon onepauuun. Ewé y 1 naumen-
Ta chopMMpOoBasCsa XXenygo4HO-NAeBPasbHbI CBULL
clieBa, OCJIOXKHEHHBIN aMnuemoi nnespbl Ha 10-e cyT-
K1 nocne onepauun, YTo AOMOJHUTENBHO NoTpeboBa-
10 CaHaLMOHHOM BUOEOTOPaKOCKONUN, APEHNPOBAHNS
NIEBOI NNeBpasibHON NONOCTN.

OBCY>XXOEHUE

Hanbonee 4acTbiMu NpUYMHaAMKN HECOCTOSATESb-
HocTu DA nocne onepauun racTpoLLyHTUPOBAHWS
ABNSATCA CNabocTb CTENNEPHON NunHUM NGO LwBa
aHacToMO032a Ha (pOHEe MOBbLILEHHOrO AaBfIEHNS BHY-
TpU CcHOPMUPOBAHHOIO MaJiOro >Xenygka, a Takxke
nwemns TkaHen B obnactm OA. Bce BO3MOXHble
NPUYHbI HECOCTOSATENIBHOCTU aHacToOMO3a YC/IOBHO
MOXXHO pasfenuTb Ha Tpy 6osbLUKE rPYnnbl: aHATOMO-
dmsnonornyeckue, nauneHTo3aBnCMMbIE U MPUYHUHBI
TEXHNYECKOro xapakTepa. B nepsown rpynne Hanbo-
Jlee 4acTo BCTpevaeTcs MWeMUss TKaHen B obnacTtu
OA, BEPOATHOCTb PasBUTUS KOTOPOW HEBO3MOXHO
npegyragatb Ha aTane Xupypru4eckoro BMeLLaTesb-
cTBa. Hanpumep, HaTs>keHne TkaHen B obnactu DA,
KOTOpPOE BO3HMKAeT Mpu BepTuKanMsauuy naumneH-
Ta B mnocrneonepaunMoHHoM nepuoge. K rpynne na-
LUMEHTO3aBUCUMbIX MPUYMH OTHOCST HecobnopeHue
NocneonepauroHHOro pexnma MnuTaHnus, KypeHue.
B TpeTbio rpynny BXogAaT annapar- 1 onepaTop3asu-
CVMble MPWYVMHBI, Yalle BO3HMKaKLWMe Ha aTane oc-
BOEHWS METOONKU. Kak npaBnno, HECOCTOATENBHOCTb
"OA pefnko 06ycnoBfieHa Kakon-TO OfHOW NMPUYUHON,
B OOMbLUMHCTBE Cly4aeB 3TO HECKOJIbKO (hakTOpPOB,
NPUBOASALLMX K KaTacTpogde.

OPUTUHAJIbHOE NCC/TTIEAOBAHUE

CornacHo AaHHbIM MTEPaTypbl, PUCK BO3HUKHO-
BEHUSA HECOCTOATENIbHOCTN B obnactn [OA Bbiwe
y NauneHToB C CyNnepoXXMPEHNEM (MHOEKC Macchl Tena
>50 kr/m?), B Bo3pacTe cTaplue 60 neT, ¢ caxapHbim
anabeToM 2-ro Tuna, y Sy, My>XCKOro nona, Kypusib-
LLIMKOB, a Tak>ke Y MOBTOPHO NPoonepupoBaHHbiXx [1, 2].

[unarHocTrka HecocToATensHocT MDA y nauuneH-
TOB C MOPOUOHBIM OXMPEHMEM HenpocTa. KnnHuyec-
Kne NMpOoSIBIEHNS MEPUTOHUTA MOXXHO YBUAETb JIMLLb
B 3aryLleHHbIX Cy4asx, YTO CBA3aHO C anuaypasibHON
aHanbresuer B NocneonepaunoHHOM neproae, a Tak-
)K€ BbICOKUM 60/1€BbIM MOPOroM Y NauneHTOB C MOp-
O6UOHBLIM OXXUPEHNEM 1 CaxapHbIM AnabeTom 2-ro Tmna.
Mo paHHbIM psifa aBTOPOB, MEPBLIMU KIVHUYECKMU
npr3HakaMn HECOCTOSTENBHOCTM SBMSIOTCA Taxu-
kapousa 6onee 100 ya./MuH, ogpilika u gecatypaums
B MOKOE M MNpu Manenwem Hanps>keHun (NonbiTka
BCTaTb), rMnepTepMusi, NkoTa, 60J1b B anuracTpum 1 3a
rpyguHon. Cpeamn Hambosiee 4acTo BCTpeYaeMbix Na-
60paTopHbIX NPU3HAKOB HECOCTOATENBHOCTU aHaCTo-
MO3a — COXPaHSAILWMNECH B TEYEHME CYTOK BbICOKME
nokasarenn mapkepoB BocrnaneHus: C-peakTUBHbIN
6enokK, NenkouuTo3d, HenTpodunbHbIi casur [1, 2].

YuntbiBasi He6ONbLUOK 0OBbEM XKNOKOW MULLIN, KO-
TOPbIN NALMEHT MOXET MPUHATbL B NEPBble HECKONBKO
CYTOK MocJie onepauun, a TakXXe KOHCTUTYLUOHab-
Hble 0co6eHHOCTU BGapmaTprnyeckoro naumeHTa, Y3U
CTaHOBUTCS MPaKTUYECKN HEMH(MDOPMATNBHbBIM 13-3a
HEBO3MOXXHOCTM LOCTOBEPHOro OnpefesneHns CBo-
60aHON XNAKOCTU B GptoHoi nonoctu. CornacHo
NNTEPaTYPHbIM AaHHbIM, MPOBOAUMAS PYTUHHO PEHT-
rEeHOCKOMUSA >Kenyaka ¢ nepopasibHbIM BOOOPACTBO-
PUMbIM KOHTPacToMm ob6nagaeT 4YyBCTBUTENbHOCTbIO
Bcero B 52-69% HabnogeHuin, a KT ¢ nepopalibHbIM
KOHTPacTUpOBaHNEM — nunlWb B 66-92% [2]. Oaxe
npu AMarHOCTUYECKOW nanapockKonun He Bcerga
yaaéTtcsa Bu3yanuampoBaTb gedekT B obnactu MNOA,
He npuberas K Bo3gyLHoW npobe nmbo npobe ¢ me-
TUNEHOBBIM CUHVM.

JleyeHune HecocToATeENbHOCTY DA B 6ONBLUNHCTBE
Cny4aeB BKJIOHAET penanapocKonuio unm penanapo-
TOMUIO, CaHauuio, OPEeHpOoBaHe OPIOLIHOM MOJSIOCTH
C ywuBaHmem 30Hbl aedekTta MDA [3]. B HEKOTOpbIX
Ccny4vasix aBTOpbl PEKOMEHAYIOT BbIMOMHATL pepe3eK-
unto MN9A ¢ hopMmMpoBaHMEM HOBOIO COYCTbS, a MHoraa
racTpakTomuio [3]. KpaiiHe pegko — npu MUKPOHECO-
cToaTensHocTy MOA 1 opMnpoBaHNY BHYTPUOPIOLL-
Horo abcuecca — npuberawT NMWb K YPECKOXKHO-
My OPEHUPOBAHMIO THOMHMKA Mofg YbTPa3BYKOBbIM
KoHTponeM nunbo KT. lMpu nedyeHUn HecocTosTeSNb-
HOCTM B obnactu DA UCNoNb3YITCA TakXe 3HOO-
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CKOMMYEeCcKne MEeTOAMKM, Takne Kak yCTaHOBKa BHY-
TPUMNPOCBETHBLIX CTEHTOB, KAMMMPOBaHUe OedeKkToB
[4, 5]. OgHako Murpaums CTEHTOB, He BCerga nosiHoe
obecne4yeHne repmetnama 065acTM HECOCTOATENb-
HOCTM 1 BO3MOXXHbIE OCJIOXKHEHUS MPU ONUTENbHOM
NX HaxXOXAEHWUN B MPOCBETE KENYLOYHO-KULLIEYHOrO
TpakTa BMioTb O nepdopaunm niweBofa He Haxo-
OSIT NOBCEMECTHOMO MPUMEHEHUSI MPU [AHHOM OCJIOX-
HEHUW racTPOLUYHTMPOBaHNs [6]. 3a4acTyto npu neve-
HUM HECOCTONATENBHOCTM B 06nacTn MDA 1 neputoHnTa
npuberarT K NOBTOPHbIM CaHaLMOHHbLIM BMeLlaTeslb-
cTBam. [Mpy caHaUMOHHbIX BMeLLaTebCTBaX OTKPbITbIM
OOCTYNOM pPUCK HebnarononyyHoro MCxXopa 3Hauyu-
TENbHO BO3PACTaET B CBSA3U C BbICOKNM PUCKOM HarHo-
€HNs1 OBLLUMPHOrO MaccuBa MSrkMx TkaHen B obnactu
lanapoTOMHOro AOCTYyna, HEBO3MOXXHOCTbIO afeKBaT-
HON aKTUBM3auuMM naumeHTa u obecnevyeHns HeO6Xxo-
OVMOW OKCUreHauun 13-3a Bblpa>keHHOCTU OXXUPEHUS
N pasBMBaloLLENCA OblXaTeNbHON HEeOOCTaTOYHOCTU.
JleTanbHOCTb B rpynne nauueHToB, NPOOMNepupoBaH-
HbIX OTKPbITEIM (J1anapOTOMHbIM) [OCTYMNOM, YBENYM-
Baetca ¢ 0,1-0,3 go 10-15% [2, 3]. CpegHss npogon-
XXUTENIbHOCTL NpebbiBaHNs B CTauMoHape nauMeHToB
C HecocTosATeNbHOCThIO MDA KonebneTtcs B npegenax
12-28 KoNKO-AHeEN.

Ewé opgHa npobnema npu NedYeHUU nauneHToB
C HECOCTOATENBHOCTLIO MDA Npu racTpoLLyHTUPOBa-
HUM No Py — OCyLLEeCTBIEHNE SHTEPAJIbHOIO NUTAHUS
n3-3a HeOOXOOUMOCTM WCKIOYEHMST 30HbI AedekTa
13 naccaxkxu nuwn. PellieHnemM MoXXeT cTaTb Kak nojs-
HbIl 0TKa3 OT 9HTepasibHOro NMUTaHUS C NEPEXOLOM
Ha napeHTepanbHbIi TUM KOPMIEHNS, Tak 1 BblBeae-
HNE EIOHOCTOMbI, FaCTPOCTOMbI UM SHOOCKOMNMUYeC-
KOe 3aBefeHne 3a 30Hy aHacToMO3a Ha30MHTeCTU-
HanbHoOro kanunnspa [3].

Ba)>kHbIM KOMMOHEHTOM JIe4EHUSI HECOCTOSATENIbHO-
cTn NOA saBnseTcs MeCTHOE neveHne gedexkta B 30He
aHacToMo3a. B nocnepgHune rogbl B abpomMuHanbHOM
XUPYPrn LUMPOKOE pacrnpoCTpaHeHne Noyyuno ne-
YeHne NepuTOHNTa C MOMOLLBI BaKyyMHOW acnupa-
LWOHHOIN CUCTEMbI MYTEM CO34aHUsA OTpULLATENIbHOrO
AaBneHns npu copmMmnpoBaHHoN nanapoctome [7, 8].
OpHako, Kak nokasanu npakTU4ecKue pesynbraThl,
BO3MOXXHO 1 TOMUYECKOE NMPUMEHEHNE [aHHOW MeTo-
OVKN nNpu nopsefeHnn rybkm K obnactun HecoCTos-
TENbHOCTN aHAaCcTOMO3a SHAOCKOMUYECKUM CNOCOB0OM
[8, 9]. Vicnonb3oBaHne BakyyMHOI acnmnpaLyoHHON Cu-
CTeMbI NO3BOJIAET AOOUTLCS CNeayroLNX Pe3yNbTaToB:
® ypnaneHne u36bITOYHOrO PaHEBOr0 OTHENSIEMOrO,

B TOM YMCIIe BELLECTB, 3aMeANSIOLNX 3aXXKUBNEHNE

paHbl (CnoHa, xenygovHoe otoensemoe) [10, 11];

® COXpaHeHue Ba)KHON paHeBOW cpefbl, CTUMYIU-
pyloLLeln aHrmoreHes, ycunmearoLlein pnbprnHonns

N Cnoco6CTBYOLEN (DYHKLMOHMPOBAHUIO (haKTo-

poB pocTa [10, 11];
® YCKOPEHHOE CHWKeHUe OGakTepuanbHOn obceme-

HEHHOCTW TKAHEN paHbl;
® CHWXXEHME NOKaNbHOro UHTEPCTULMANBHOIO OTEKA

TKaHel, CHUXKEHNE MEXKETOYHOrO AABJIEHNS, YCU-

JIeHne MeCcTHOro immdoobpalleHns 1 TpaHcKanui-

JIAPHOrO TPaHCMopTa, YTO YBENNYMBAET CKOPOCTb

hopmMnpoBaHNS rpaHyNALMOHHON TKaHu [12];
® yCUEHNe MECTHOIO KpOBOOGpaLLEHMS;
® [fedopmaumns TKaHEBOrO SIoXKa 3a CHET JIOKaNbHOro

oTpULaTENBHOMO AaBNeHNs (3TO BbI3bIBAET Aedop-

MauMIo KNIETOK BaKyyMUpyeMbIX TKaHel 1 CTUMYn-

pyeT murpaumio n nponudepaumio KneTok) [12];
® yMeHbLUEHNe NoLaan paHbl;
® (HOpMMPOBaHNE HOBbIX COCY[OB W AanbHelilee

yAyYLWEeHNne KavecTBa rpaHynsauMoHHONW TKaHu 3a

CYET paHeBOW TUMOKCUW BCNEOCTBUE CHUXKEHNUS

napuvanbHOro faBfeHns Kucnopopa B paxe [12];
® CoKpalleHue 3aTtpaT (rybka BakyyMHOI acnvpauu-

OHHOI CMCTEMbI YCTaHaBIMBAETCS Ha CPOK OT 3 go

5 cyTok, obecne4vnBas afieKBaTHOE OPEHNPOBaHNE

obnacTn HeCOCTOATENbHOCTU aHacTomo3a) [11];
® npodunakTika BHYTPUOOSbHUYHBIX MHMEKUMIA 3a

CYET OTCYTCTBMSA HEOOXOQUMOCTU B CaHaLMOHHbIX

penanapocKonuaxX CHWXaeT PUCK KOHTaMUHaLMu

paHeBOW NOBEPXHOCTN FOCNUTASIbHLIMU LUTAMMaMU

MUKPOOPraHn3MOB;
® ycuneHne apdekTa MeanKaMeHTO3HOro JieYeHus:

32 CYET YCWJIEHWS MECTHOro KpOBO- U nnMdO-

obpalleHns 1 TpaHCKanuaIapHOro TpaHCcnopTa,

yAydLeHns nepdy3un paHeBoro 10XKa NponMcxoanT

MOBbILLEHNE KOHLIEHTpaUMM B TKaHSX paHbl BBO-

OVMbIX MapeHTepasibHO JIEKAPCTBEHHbIX CPEQCTB,

YTO TakXXe MOoBbIAeT 06wy 3hOHEKTUBHOCTD

nedeHns [12].

MpeumyLecTBo MCNONb30BaAHHON Ne4ebHON Tak-
TVKN 3aKJIH4YaeTCs B KOMMJIEKCHOM JIeYEHUN HECo-
ctoaTensHocTn OA, nokanuaaumm n OTrpaHNyeHNN
BOCNanuUTeNbHOrO npouecca, npenynpexneHun pas-
BUTMS MEPUTOHUTA M MNOSMOPraHHOW HeJOoCTaTO4YHO-
CTW, a TakXe MECTHOM JIeHeHUN paHeBoOro gedekrta
C MCMOMb30BaHNEM 3HOOCKOMNYECKUX MWHUMASBHO
WHBa3VBHbIX METOAUK. OTOT MOAXOA MO3BONSAET U3-
6exxaTb OTKPbITbIX CaHauuii GPIOLLHON MOMOCTH, YTO,
HECOMHEHHO, BIUSAET Ha UCXOL HECOCTOSATENIbHOCTM
MSA. [aHHas meToaMKa He NpensaTCTBYET paHHew
aKTUBM3auMu naumeHTa M3-3a OTCYTCTBMS Jflanapo-
TOMHOW paHbl 1 MO3BONSET MUHUMU3MPOBATL PUCKN
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TPOMOO3IMOBONNYECKMX N NETOYHBIX OCNIOXKHEHUA, Kak
3TO Clly4aeTcs Y ManonoaBuXHbIX NALUEHTOB B Xoae
CaHauMOHHbIX penanapoTomuin. MeToamka no3sonset
y>XXe B MepBble CYTKM MOCMe PEBU3UNOHHON onepawmm
MCMNoJSIb30BaTb SHTEPASIbHOE NMUTAHNE Yepes3 yCTaHOB-
JIEHHY0 FracTPOCTOMY.

Micnonb3ys OaHHbIA KOMMEKC Jle4ebHbIX Mepo-
NPUATUIA C NPUMEHEHNEM MUHUMANbHO WHBA3UBHbIX
METOAVK, YAaNnoCb u3bexaTb seTasibHbIX WCXOAOB
B rpynne 6apuaTtpu4eckmx MaumeHToB C HecoCTos-
TenbHOCTbo MDA nocne nanapocKonnYecknx onepa-
LUiA raCTPOLLYHTUPOBAHNS.

OrpaHunyeHus uccnegoBaHus

O6bEM BbIOOPKM HaLero uccnegoBaHns HegocTa-
TOYeH ans hopmupoBaHust ybeanTeNbHbIX BbIBOLOB.
BbisiBNeHMe [OCTaTOYHOrO KOMMYecTBa CryyaeB He-
cocToAaTenbHOCTU DA TpebyeT KpaliHe ANUTENbHOro
nepvopa HabniogeHnn ¢ y4ETOM HU3KOrO pucka pas-
BUTUSI 3TOrO OCNIOXKHEHUS. NS HacToswero mnccne-
[OBaHNsi XapakKTepHbl BCE OLWIMOKK, MpUCYyLLiMe Ma-
JIbIM KOFOPTHbIM PETPOCMEKTUBHBLIM VMCCNEAOBAHNUSIM
(owmbka otbopa, owmnbka nocnenyloLlero Habnwoge-
HUS1 U HOPMaLIMOHHAs OLMOKa).

3AKJIIOMEHUE

VMicxopa 13 npencTaBfieHHbIX MaTepuanoB uccne-
OOBaHs, crnenyet 06paTUTb BHUMAHNE Ha CIIOXXHOCTb
paHHeln guarHoCTMKK HecocTosTenbHocTn MOA y na-
LUMEHTOB C MOpOUAHBIM OXupeHnem. K coxaneHuio,
B HacTosdwee Bpems otcytcTeyeT 100% meTon uH-
CTPYMEHTasNbHOM 1 NabopaTopHON ANAarHOCTUKMN 3TO-
ro ocnoXxHeHus. MNMpu NOJoO3peHNM HA HECOCTOSTESb-
HocTb MOA cnegyeT npuberaTe KO BCEM MMEOLLMUMCS
B KJIMHVKE BO3MOXHOCTSIM U MEeTo4aM WHCTPYMEH-
TanbHOW AMarHocTuku. Jltoboe COMHeHne B CTOpO-
Hy HecocTosiTenbHoCTN MDA [OMKHO 3aBepLuaTbes
ONarHOCTUYECKON nanapocKonuein ¢ UHTpaonepaum-
OHHOI 330dparoracTpockonuen. PaHHee BbiBNEHNE
HECOCTOATENIbHOCTM aHacTOMO3a 1 aKTUBHAs XMpyp-
rmyeckas TakTuka no3BOSISAT YCMNELUHO NIe4YNTb JaHHOe
FPO3HOE OCMIOXKHEHME C MPUMEHEHMEM MUHUMAaNbHO
NHBa3MBHbIX METOOUK, YTO HEMAaNOBaXKHO ON1S nauu-
€HTOB C CyNnepoXNpeHNeM.

KomnnekcHoe neveHne HecocToaTenbHocT DA
nocne nanapoCKOMMYECKON onepauun racTpOLUyH-
TupoBaHns no Py, a MMEHHO UCMOSb30BaHNE MUHU-
MaJlbHO UHBA3MBHbIX METOOUK (XMPYPrm4ecKux, aHao-
CKOMUYECKNX), NTEKapPCTBEHHOW Tepanuu, afekBaTHOM
HYTPUTUBHON NOAOEPXKKU, SABMASETCA HEOTHEMIEMbIM
MPUHLMNOM COBPEMEHHON TaKTUKM BeAeHus nauu-

OPUTUHAJIbHOE NCC/TTIEAOBAHUE

€HTOB C HEeCOCTOATENbHOCTBIO aHacToMo30B. Vc-
Nnofib30BaHMe 3HOOCKOMUYECKON BHYTPUNPOCBETHOMN
BaKyYMHOW acnMpaunOHHOM CUCTEMbI B JIEYEHUN He-
coctosATensHocT MDA no3BoMT n3bexarb pacnpo-
CTPaHeHns BOCMANUTENbLHOro npolecca B OPIOLIHON
MONOCTKN, YCKOPUTb penapaTvBHbIA NPOLEeCcC B 30He
HECOCTOSTENIbHOCTM 1 B OOJMBbLUMHCTBE Clly4aeB U3-
6exxatb NPOrpaMMupyemMbiX CaHauui, 3Ha4YUTENbHO
YNYYLIMB TEeM CaMbIM Pe3yNbTaThbl IeHEHUS.

AOOMNONHUTENIbHAA UHO®OPMALNA

Bknap aBtopoB. B.P. CtaHkeBu4Y — BbIMONHE-
HME XUPYPrUYecKux ornepauuii y nauyMeHToB, Hanu-
caHue TekcTa cTtatbn; A.B. CmupHoB — obpaboTka
n 0b6CYyXOeHne pes3ynsTaToB WCCEeLoBaHUs, Hanu-
caHune TekcTa ctatbu; A.M. 3106uH, [.H. NaH4eHKoB,
E.C. [aHunnHa — NOUCKOBO-aHanMTu4eckas paboTa,
06CYy>XX[eHNE Pe3ynbsTaToB UCCIE[0BaHNSA, HanucaHne
TekcTa ctatby; FO.B. VIBaHOB — pyKOBOACTBO JIe4eHu -
€M NauneHToB 1 06Cy>XaeHne pes3ynsTaTtoB NCCNeno-
BaHus. ABTOPbI MOATBEP)K AT COOTBETCTBME CBOErO
aBTOpCTBa MexayHapogHeiM kputepusm ICMJE (Bce
aBTOPbl BHEC/IN CYLLECTBEHHbIN BKNag B paspaboTky
KOHUEeNuun, NpoBeAEHNE NCCNEeN0BaHNA U MOLATOTOBKY
cTaTtby, NPOYNN 1 0go6pnan uHanbLHY BEPCUIO NMe-
pen nybavkauuen).

Authors’ contribution. V.R. Stankevich — perfor-
ming surgical operations on patients, writing the text of
the article; A.V. Smirnov — processing and discussion
of the results of the study, writing the text of the
article; A.l. Zlobin, D.N. Panchenkov, E.S. Danilina —
search and analytical work, discussion of research
results, writing the text of the article; Yu.V. Ivanov —
management of the treatment of patients and
discussion of the results of the study. The authors
made a substantial contribution to the conception of
the work, acquisition, analysis, interpretation of data
for the work, drafting and revising the work, final
approval of the version to be published and agree to
be accountable for all aspects of the work.

UcTtouHuk duHaHcupoBaHua. ViccneposaHne
n nybnMkaums CcTatbU OCYLLECTBAEHbl HA JIMYHbIE
cpencTBa aBTOPCKOro KOIEKTHBA.

Funding source. The study had no sponsorship.

KoHnukT nHTepecoB. ABTOpb! 328B/sOT 06 OT-
CYTCTBUM BHELIHEro rHaHCMpOBaHUSA Npy NpoBeae-
HUW UCCnepoBaHuns.

Competing interests. This study was not suppor-
ted by any external sources of funding.

26 https://doi.org/10.17816/clinpract117516



OPUTUHAJIbHOE NCCJTEAOBAHUE

JINTEPATYPA / REFERENCES

1. Borraez-Segura B, Orozco-Hernandez JP, Anduquia-Garay F,
et al. Increase in C-reactive protein as early predictor of
anastomotic leakage in abdominal surgery. Cir Cir. 2022;90(6):
759-764. doi: 10.24875/CIRU.21000597

2. Mocanu V, Dang J, Ladak F, et al. Predictors and outcomes
of leak after Roux-en-Y gastric bypass: An analysis of the
MBSAQIP data registry. Surg Obes Relat Dis. 2019;15(3):
396-403. doi: 10.1016/j.soard.2019.01.012

3. Spyropoulos C, Argentou MI, Petsas T, et al. Management of gast-
rointestinal leaks after surgery for clinically severe obesity. Surg
Obes Relat Dis. 2012;8(5):609-615. doi: 10.1016/j.soard.2011.04.222

4. Blackmon SH, Santora R, Schwarz P, et al. Utility of removable
esophageal covered self-expanding metal stents for leak and
fistula management. Ann Thorac Surg. 2010;89(3):931-936. doi:
10.1016/j.athoracsur.2009.10.061

5. Scavone G, Caltabiano G, Ini C, et al. Radiological stent
placement of post sleeve gastrectomy leak: Efficacy, imaging
features and post-procedure complications. Heliyon. 2022;8(1):
€08857. doi: 10.1016/j.heliyon.2022.e08857

6. Hirdes MM, Vleggaar FP, van der Linde K, et al. Esophageal
perforation due to removal of partially covered self-expanding
metal stents placed for a benign perforation or leak. Endoscopy.
2011;43(2):156-159. doi: 10.1055/s-0030-1255849

OB ABTOPAX

ABTOP, OTBETCTBEHHbIN 32 NEPENUCKY:

CtaHkeBu4Y Bnagumup PomaHoBUY, K.M.H.;

appec: Poccus, 115682, Mocksa, OpexoBbliii 6-p, f. 28;
ORCID: https://orcid.org/0000-0002-8620-8755;

eLibrary SPIN: 5126-6092; e-mail: v-stankevich@yandex.ru

CoaBTOpbl:

CmupHoB AnekcaHpp BsuecnaBoBuY, K.M.H.;
ORCID: https://orcid.org/0000-0003-3897-8306;
eLibrary SPIN: 5619-1151; e-mail: alvsmirnov@mail.ru

3no6uH AnekcaHpp MBaHOBUY, K.M.H.;
ORCID: https://orcid.org/0000-0002-8241-659X;
eLibrary SPIN: 2894-5059; e-mail: sancho-83@inbox

Man4yeHkoB Amutpuit Hukonaesudy, go.Mm.H., npodgeccop;
ORCID: https://orcid.org/0000-0001-8539-4392;
eLibrary SPIN: 4316-4651; e-mail: dnpanchenkov@mail.ru

OanunnHa EkaTtepuHa CTaHuCNnaBOBHa;
ORCID: https://orcid.org/0000-0002-2466-3795;
e-mail: danilina.katja@bk.ru

MBaHoB Kpuii BukTopoBuyY, f.M.H., Npodeccop;
ORCID: https://orcid.org/0000-0001-6209-4194;
eLibrary SPIN: 3240-4335; e-mail: ivanovkb83@yandex.ru

2023

Tom 14 v.2

7. Norman G, Shi C, Goh EL, et al. Negative pressure wound
therapy for surgical wounds healing by primary closure.
Cochrane Database Sys Rev. 2020;6(6):CD009261. doi:
10.1002/14651858.CD009261.pub6

8. Markus A, Henrik BJ, Benedikt R, et al. Endoscopic vacuum
therapy in salvage and standalone treatment of gastric leaks
after bariatric surgery. Langenbecks Arch Surg. 2022;407(3):
1039-1046. doi: 10.1007/s00423-021-02365-9

9. Cipolla J, Baillie DR, Steinberg SM, et al. Negative pressure
wound therapy: Unusual and innovative applications. OPUS 12
Scientist. 2008;2(3):15-29.

10. Cheng Y, Wang K, Gong J, et al. Negative pressure wound
therapy for managing the open abdomen in non-trauma
patients. Cochrane Database Syst Rev. 2022;5(5):CD013710.
doi: 10.1002/14651858.CD013710.pub2

11. Morell B, Murray F, Vetter D, et al. Endoscopic vacuum
therapy (EVT) for early infradiaphragmal leakage after bariatric
surgery-outcomes of six consecutive cases in a single
institution. Langenbecks Arch Surg. 2019;404(1):115-121. doi:
10.1007/s00423-019-01750-9

12. Scott RB, Ritter LA, Shada AL, et al. Endoluminal vacuum
therapy for gastrojejunal anastomotic leaks after Roux-en-Y
gastric bypass: A pilot study in a swine model. Surg Endosc.
2016;30(11):5147-5152. doi: 10.1007/s00464-016-4823-z

AUTHORS’ INFO

The author responsible for the correspondence:

Vladimir R. Stankevich, MD, PhD;

address: 28 Orekhovy boulevard, 115682 Moscow, Russia;
ORCID: https://orcid.org/0000-0002-8620-8755;

eLibrary SPIN: 5126-6092; e-mail: v-stankevich@yandex.ru

Co-authors:

Alexander V. Smirnov, MD, PhD;

ORCID: https://orcid.org/0000-0003-3897-8306;
eLibrary SPIN: 5619-1151; e-mail: alvsmirnov@mail.ru

Alexandr l. Zlobin, MD, PhD;
ORCID: https://orcid.org/0000-0002-8241-659X;
eLibrary SPIN: 2894-5059; e-mail: sancho-83@inbox

Dmitry N. Panchenkov, Dr. Sci. (Med.), Professor;
ORCID: https://orcid.org/0000-0001-8539-4392;
eLibrary SPIN: 4316-4651; e-mail: dnpanchenkov@mail.ru

Ekaterina S. Danilina;
ORCID: https://orcid.org/0000-0002-2466-3795;
e-mail: danilina.katja@bk.ru

Yury V. lvanov, Dr. Sci. (Med.), Professor;
ORCID: https://orcid.org/0000-0001-6209-4194;
eLibrary SPIN: 3240-4335; e-mail: ivanovkb83@yandex.ru

www.clinpractice.ru 27


https://doi.org/10.24875/CIRU.21000597
https://doi.org/10.1016/j.soard.2019.01.012
https://doi.org/10.1016/j.soard.2011.04.222
https://doi.org/10.1016/j.athoracsur.2009.10.061
https://doi.org/10.1016/j.heliyon.2022.e08857
https://doi.org/10.1055/s-0030-1255849
https://doi.org/10.1002/14651858.CD009261.pub6
https://doi.org/10.1007/s00423-021-02365-9
https://doi.org/10.1002/14651858.CD013710.pub2
https://doi.org/10.1007/s00464-016-4823-z
https://orcid.org/0000-0002-8620-8755;
https://www.elibrary.ru/author_profile.asp?spin=5126-6092
mailto:v-stankevich@yandex.ru
https://orcid.org/0000-0003-3897-8306;
https://www.elibrary.ru/author_profile.asp?spin=5619-1151
mailto:alvsmirnov@mail.ru
https://orcid.org/0000-0002-8241-659X;
https://www.elibrary.ru/author_profile.asp?spin=2894-5059
https://orcid.org/0000-0001-8539-4392;
https://www.elibrary.ru/author_profile.asp?spin=4316-4651
mailto:dnpanchenkov@mail.ru
https://orcid.org/0000-0002-2466-3795;
mailto:danilina.katja@bk.ru
https://orcid.org/0000-0001-6209-4194;
https://www.elibrary.ru/author_profile.asp?spin=3240-4335
mailto:ivanovkb83@yandex.ru
https://orcid.org/0000-0002-8620-8755;
https://www.elibrary.ru/author_profile.asp?spin=5126-6092
mailto:v-stankevich@yandex.ru
https://orcid.org/0000-0003-3897-8306;
https://www.elibrary.ru/author_profile.asp?spin=5619-1151
mailto:alvsmirnov@mail.ru
https://orcid.org/0000-0002-8241-659X;
https://www.elibrary.ru/author_profile.asp?spin=2894-5059
https://orcid.org/0000-0001-8539-4392;
https://www.elibrary.ru/author_profile.asp?spin=4316-4651
mailto:dnpanchenkov@mail.ru
https://orcid.org/0000-0002-2466-3795;
mailto:danilina.katja@bk.ru
https://orcid.org/0000-0001-6209-4194;
https://www.elibrary.ru/author_profile.asp?spin=3240-4335
mailto:ivanovkb83@yandex.ru

OPUTUHAJIbHOE NCC/TTIEAOBAHUE

MATHUTHO-PE3SOHAHCHAA TOMOIPA®UA
B ANATHOCTUKE MUOKAPOUTOB Y AETEWN

JILE. ®omuHa, U.U. flpmona, B.1. Bapckuin, A.B. AHuUKuH, Y.B. Yrnosa

HaunoHanbHbI MEAVLMHCKUIA CCNe[oBaTebCKUN LEHTP 300p0Bbs aetenl, Mockea, Poccuiickas ®egepaums

O6ocHoBaHue. Heobxoanmesl cuctemaTnsaymsi, 0606LLEeHNE Y aHaIN3 CTPYKTYPHbLIX U3MEHEHNI MUOKap-
Aa, BO3HUKAIOLUMX Y NaLUneHToB C MuokapanTom. [aHHoe 3abosieBaHNe SIBSIETCS PEAKON HO3010rned,
103TOMY CPeAM OTEYECTBEHHbIX yO/IMKaLmii COXPaHSAETCS HE4OCTaTOK CTRYKTYPUPOBaHHOM NHopMa-
Yum B obnacTu Jiy4eBo guarHocTvku. Ljenb uccnegoBaHns — orpegeneHne 3Haq4vmocT v crieLngmny-
HOCTY UBMEHEHWI 1Py aHanm3e pe3y/ibTaToB MarHUTHO-PE30HaHCHOW ToMorpaguy cepaLla y naymeHToB
C MyoOKapauTamu v UX COMOCTaB/IEHUE C AaHHbIMU nTepaTypsl. MeTogbl. PeTpocrnekTuBHO o6¢cieqo-
BaHb!l 7 naymneHToB, BK/KOYas 4eTen B Bo3pacte 4 v 6 /eT, ¢ BepupuLmpoBaHHbIM ANarHO30M MUOKap-
auta. Pesynbratsl. [pu aHam3e rnosyYeHHbIX n306pakeHunii BbisiBiEeHb! Hanbosiee pacrpoCcTpaHEHHbIE
N3MEHEHUS, Takne Kak OTEK Myokapga, HapyLieHne CoKpaTtnuMoCT MruoKapAa, noBbiLLeHHOE HaKorisieHne
KOHTPAaCcTHOIro rnpenapara B OTCPOYEHHbIE hasbl. [NpoaHannanpoBaHbl U onncaHbl Naroguanoiornye-
CKne mexaHn3Mbl BOBHUKHOBEHUS CTPYKTYPHbIX u3MeHeHun. 3aknrdeHune. Mar HWTHO-Pe30HaHCHas TO-
Morpagusi IBJISIETCS BaXXHENLUMM HEVNHBa3UBHbLIM METOLOM ANarHOCTUKU MUOKapAMUTa, MO3BOJISIFOLUNM
BbISIBUTb MOPaXXeHNe cepaeyHoN MbiLLLibl, OLeHUTb CTEMNEHb €€ NoBpeXXaeHVSs, A pepeHUnpoBaTb MNo-
KapAauT C Apyrmm 3ab01eBaHVsIMU, @ TaKXXe OLEHUTb AUHAMUKY Mpu OLeHKe 3(hheKTUBHOCTY Teparu.

KnroueBble croBa: MUOKapAuT, MarHUTHO-Pe30HaHCHasl TOMorpagus; hnbpos; 0TEK MUoKapAa.

Ans yntuposarHus: Govunna J1.E., Apmona N.W., Bapckuin B.N., AHnkun A.B., Yrnosa Y.B. MarHutHo-
pe3oHaHcHasi Tomorpadgus B ouarHoCTKe MUOKapAUTOB y aeTen. KnuHndeckas npaktuka. 2023;14(2):
28-35. doi: https://doi.org/10.17816/clinpract114816

MocTtynuna 23.11.2022 MpuHsTa 30.04.2023 Ony6nnkosaHa 30.06.2023

MAGNETIC RESONANCE IMAGING IN THE DIAGNOSIS
OF MYOCARDITIS IN CHILDREN

L.E. Fomina, L.I. Yarmola, V.I. Barskiy, A.V. Anikin, U.V. Uglova
National Medical Research Center for Children’s Health, Moscow, Russian Federation

Background: There is a need for the systematization, generalization and analysis of the structural changes
of the myocardium, occurring in patients with myocarditis. This disease is rare; therefore, structured
information in the field of radiological diagnostics is still insufficient within national publications. Aim: The
study purpose was to determine the significance and specificity of changes observed in cardiac magnetic
resonance images in patients with myocarditis, and to compare the obtained results with the literature
data. Methods: 7 patients, including children aged 4 and 6, with a verified diagnosis of myocarditis were
retrospectively examined. Results: The analysis of the obtained images revealed the most common
changes related to myocarditis, such as myocardial edema, impaired myocardial contractility, increased
delayed accumulation of the contrast agent. The pathophysiological mechanisms of the found structural
changes were analyzed and described. Conclusion: Magnetic resonance imaging is the most important
non-invasive method for diagnosing myocarditis, which allows one to identify the lesion of the heart
muscle, to assess the extent of its damage, to differentiate myocarditis from other diseases, as well as to
assess the dynamics when evaluating the effectiveness of therapy.

Keywords: myocarditis; magnetic resonance imaging; fibrosis; myocardial edema.
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OPUTUHAJIbHOE NCCJTEAOBAHUE

OBOCHOBAHUE

Muokapaut — Hecneuudu4eckoe BocnannTenb-
Hoe 3abofeBaHMe MUOKapha, Bbi3BAHHOE passvy-
HbIMW MpuYMHamMu, BKoYas GakTtepuanbHble U BU-
PYCHble MH(EKLMN, TOKCMYECKOE 1 ayTOUMMYHHOE
nopaxeHve. 30M0TbIM CTaHOAPTOM B AMarHoCTU-
KE MWOKapAWUTOB SABNSETCS 3HOOMMOKapAamasbHas
o6uoncus, ogHako 3TOT MHBA3VBHbIA MEeTon MMeeT
PUCKMN OCJNIOXKHEHUIA, MO3TOMY BbIMONHAETCHA OTHOCU-
TenbHO peako [1].

MarHutHo-pe3oHaHcHas Tomorpadgua (MPT) ur-
PaeT BaXKHYIO POJib B ANArHOCTUKE MUOKAPOUTOB, Tak
Kak MOo3BONSET NOMyYNTb MHPOPMaLuo 06 aHaToMnm
1 (pyHKLMOHANbHBIX MokasaTensx cepgua OfHoBpe-
MeHHO. K MP-npusHakam Muokapamnta OTHOCATCA
OTéK Muokapga [1], ysennyeHme nepdy3noHHbIX MOo-
KasaTesieil BCNeACTBME NMOBbILEHNST COCYANCTON Npo-
HMLAEeMOCTV MroKapa B MOKOoe, 3aMeLLeHNE MblLLeY-
HbIX KJIETOK pybLoBOI TKaHbto (prbpo3s), NoKanbHble
YHaCTKN CHUXEHUS COKPaTUMOCTU MUOKapAa (30HbI
rnno- n aknHesa) [2-4].

Llenn unccnepgosaHus. OnpepeneHne 3Ha4ymMmMoc-
™M 1 cneundu4yHOCTM U3MeHeHnn npn aHanuse MPT
CepAua y naumMeHToB C MuokapauTamu. AHanns nH-
hopmaLmm n3 nuTepaTypbl, CONOCTaBNEHNE C PE3YIb-
TaTamu, Nosly4eHHbIMU B XOfe COOCTBEHHBIX NCCNeao-
BaHuin. Co3paHne cmcTteMaTn3npoBaHHOro matepuana
Ha PYCCKOM 513blke, 06 beanHsIIoLLEro Hanbonee Bax-
Hble 1 cneundrYecKne NPU3HaKkn MMOKapanTa 1 NCxXo-
ha MuokapauTa (hrnbposa Mrokapaa) y oeTen 1 B3poc-
NbIX Npu nposefexHun MPT.

METO[bI
Awn3aitH nccnegoBaHus
PeTpocnekTusHoE.

KpuTtepun cootBeTCcTBUSA

B rpynny wuccnepoBaHusi BKIOYEHbl NaLUMEHTbI
C YCTaHOBJIEHHbIM KIMHUYECKM OMAarHO30M MUOKap-
onTa, CoO CXOAHbIMU KITMHUYECKUMU ~N na6opaTopHo—
NHCTPYMEHTaslbHbIMW NokKa3aTesiaMu.

MeToabl perucTpayum uCxonoB

MPT nposognnacb Ha annapatax GE Healthcare
Optima 450w 1,5 T (CLLIA) ¢ ucnonb3oBaHnemM OfHO-
MOMSIPHOro KOHTPACTHOro nNpenapara [agoBucT B pac-
yéte 0,2 mn Ha 1 Kr Beca.

[BymM peTsim paHHero Bo3pacTa MpPOBOAMNACH
aHeCTe3us1 C Lesblo NpeoTBpaLleHns osuraTesbHom
aKTUBHOCTU, GNOKMPOBaHUS 3BYKOBbIX pasppaku-
Tenel N yCTaHOBKW BHYTPMBEHHOro KateTepa. Mc-

NONb30BaNN NHraNALMOHHY aHECTE3MIO (Maco4Has)
npenapartom cesodypaH B gosmposkax 1,0-1,1 MAK
(HapkosHbin annapat MRI Fabius dupmbel Drager,
lepMaHus) nop — KOHTPOJIEM  MyNbCOKCUMETPUM,
BEKTOpKapAanorpammbl 1 faTyMka [AOblXaTeSlbHbIX
aBuxeHun (ot tomorpadga MRI GE) ¢ cobnogeHun-
€M anropuTMOB MOHUTOPUPOBAHUSA FEeMOANHAMUKM
N ObIXaHUS.

Tpemsi peHTreHonorammn He3aBncyMO Opyr OT Apy-
ra npoBoAunacb peTpocrnekTuBHas oueHka MP-uc-
CnefioBaHWN, pasHuLa B UHTepnpeTaumm Haxo[ok
Oblna NprBefeHa K eAnHOMY MHEHNIO.

Mpn oueHke MPT paccmaTtpusanucb cnegyrowime
N3MEHEHUS: MOBBILEHNE CUrHana OT MuoKapda Ha
T2-B3BeLLEHHbIX U300paxkeHusix (T2-BU); Hapywe-
HMEe COKPAaTMMOCTU CTEHOK; CTEMEHb UHTEHCUBHOCTM
KOHTPacTMPOBaHNS MUOKapda B MO34HIO0 asy; Ha-
JiM4ne nepukapanansHoOro BeinoTa.

CraTucTuyeckuin aHanus
CTaTnCTNYecKnini aHann3 He NpPOoBOAWNCS, BBUAY
Masow BbIOOPKU NaLUEHTOB.

PE3YJIbTATbI

O6beKTbl (y4acTHUKKN) uccnepoBaHus

B ycnosusax craunoHapa PrAY «HaumoHanbHbIN
MEOULMHCKNI MCCNeaoBaTeNlbCKUA LEHTP 300PO0BbSA
peten» Mwunsgpasa Poccun B nepuog ¢ 2020 no
2021 rop peTpocnekTnBHO Obl10 06CNefoBaHo 7 na-
LUMEHTOB C MUOKapauTamu pasfivyHol 3TUOSornu,
KJIMHNYECKOWN KapTUHOWM OT NIErkomn o TAXENOM cTene-
HW Bblpa>XeHHOCTW. [lnana3oH Bo3pacTa naumeHToB —
ot 4 po 18 net.

OcHoOBHbIe pe3ynbTaTbl UCCNEeA0BaHUSA

Mpn n3yyeHnn pesynsTaToB HaLIUX UCCNEedOoBaHWUn
OTEYHbIE N3MEHEHNSI MNOKapPAaA BbisiBNEHbI B 57% cny-
Yaes, CONYTCTBYIOLLIEE HapyLLEHNE COKPaTUMOCTH CTe-
HOK NeBoro >kenygoyka — B 42%. NoBbileHHOEe Ha-
KOMJIEHNEe KOHTPACTHOrO npenapara B No3gHio0 dasy
06Hapy>xeHo y 100% nauneHToB, B OAHOM 13 Clly4aeB
BbISIBJIEHO NATOSIONMYECKOE HAKOMJIEHNE KOHTPACTHOro
npenapara MUOKapaoM 1 npuaexaliyMm nepukapgom
(MnonepukapguT).

OBCYXJAEHUE

OueHka M3MeHeHWli MuokKappa BO3MOXHa C MOo-
MOLLbIO KpuTepures Jlelk-Jlynsa (MexgyHapogHas pa-
6o4yas rpynna Lake Louise Criteria — kputepum o3e-
pa Jlynsbl), KOTOpble BnepBble Obl ONyGANKOBAHbI
B 2009 rogy. KpuTepuu LWUPOKO UCMOSb30BaNUCh
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B KJIMHNYECKOI NPaKTUKe, HO NO3Xe AmManas3oH nx 1c-
NOMb30BaHUSA CHU3WCS 32 CHET BbICOKON CyObeKTUB-
HOCTW OLIEHKMN 1 CpefHel ANarHOCTUHECKON YyBCTBU-
TenbHocTy [5]. C 2018 rogy OGHOBNEHHbIE KpUTEPUU
cTtann BkNoYaTe Metogpl MP-kapTuposaHus, KOTO-
pble NMO3BONSAIOT MPOBOAMTL Ka4YeCTBEHHbIN aHanu3
NIoKaNlbHbIX 30H M3MeHeHus penakcauun Ha T1-BU
n T2-BU 1 OLEeHKY BHEKNETOYHOrO 0O BbEMA XXNOKOCTMH,
YyBENMYMBAIOLLIErOCS NPy OTEKEe MMokapaa [6, 7].

OpHako B Halleln MpakTMKe Ham MPULLIOCh OTKa-
3aTbCsa OT MCMNOJSIb30BaHUA [AaHHbIX KPUTEpUEB K3-3a
3Ha4YUTESbHbIX PACXOXAEHWUI pe3ynsTaToB, NONyYeH-
HbIX Npu y4éTe cTapbix Kputepues Jlelk-Jlynsa, n ot-
CYTCTBMS NpOrpamMm KapTUpOBaHUS.

OTék mmokappa

Ona obHapy>XeHNss OTEYHbIX U3MEHEHU MUOKap-
4a 1CNofib3yeTCs UMMNySbCHAA NOCe[oBaTENbHOCTb,
B3BeLUeHHasa no T2, ¢ nogaBneHneM curHana oT Xu-
POBOW TKaHU METOLOM WHBEPCUN-BOCCTAHOBJIEHNS
(short tau inversion recovery, STIR) [8-10].

[Mpn BOCNaneHun cepgevHon MbilLbl NOBLILLIAETCS
MPOHNLLAEMOCTb KJIETOYHBIX MeMbpaH, B pesynbrare
4Yero MPOUCXOQUT YBENIMYEHNE KONMYECTBa >XMUOKOC-
TV B Muokappge. Ha MP-tomorpammax aT1oT npouecc
oTOBpa)kaeTcs B BUAE YH4aCTKOB OTEKA U MOBbILLEHNS
curHana Ha T2 n STIR. OTék Muokapga MOXeT ObiTb
anddysHbIM nnm oyarosbiM (puc. 1) [11]. Heobxoanmo
Y4YMTbIBATb, YTO OTEYHbIE N3MEHEHMSA MOMYT COYeTaTb-
CH C y4aCTKaMm HEKPO3a, a Npu OTCyTCTBUM hrnbposa
ABNAOTCS obpaTumMbimu [12, 13].

OPUTUHAJIbHOE NCC/TTIEAOBAHUE

HapyweHune cokpaTumocTun

Onsa OueHKN COKPaTMMOCTW CEPOEYHbIX CTEHOK
nCnonb3yloT KuHornocneposatensHocTn CineTrueFisp,
KOTOPbIE VMEIOT XOPOLUYK KOHTPACTHOCTb MexXay
OBUXYLLENCSA KpoBblo U Muokappom. Cpesbl BbiCTas-
NSATCS NEPNEHJNKYNSPHO KOPOTKON OCK Cepaua, YTo
no3BonsieT Haubonee TOYHO OLEHUTL ABUXKEHVE MUO-
Kappa Ha ypOBHE BCEX CErMEHTOB.

CrvMMeTpuYHOE YTOSLLEHNE MUOKap4a B CUCTONY
CBUAETENbCTBYET O HOPMOKMHE3E, T.6. HOPMaSIbHOM
CoKpalleHun CTeHOK. B cnyyae nokanbHbIx/pacnpo-
CTPaHEHHbIX Y4aCTKOB MOBPEXAEHNST MMoKapaa oTMe-
YaeTCs aCUMMETPUYHOE YTOJLLEHNE CTEHOK B CUCTONY,
YTO rOBOPUT O 30HaxX MMMNOKMHE3a, OTCYTCTBUE YTOI-
LLIEHNS1 CTEHOK — 006 akmHese (puc. 2). TEPMUH «OnNCKU-
HE3» NCMOJIb3YIOT B Cllydae CHVDKEHUS 31aCTUYECKON
pyHKLMN (CONPOTUBNAEMOCTN LABNEHNIO BHYTPU Jie-
BOrO >KEeJygoyka) U BblOyxaHns MOPa’kEHHON CTEHKM
KHapy>Xu. 30Hbl ONCKMHE3a Hanbonee 4acTo BCTpeYa-
I0TCSA B aHEBPU3MaX NEBOro »enyaoyka [14-16].

XOoTs HapyLleHne COKpaTMMOCTX MuoKapaa siBns-
€TCs BCMoMOraresfibHbiM MPU3HAKOM B AWArHOCTUKE
MUOKapOuTa, B psiAe CTPaH KPYNHbIMU MEOULIMHCKMM
opraHMsauusMy NPOBOLUANCH OBLUMPHbIE MCCNEno-
BaHUS MO BbDKMBAEMOCTU N PEMOAENNPOBAHNIO XKE-
NYOOYKOB NPV MUOKapauTe, B TOM 41CIE C yHacTueEM
6onbLion BblibopkK geten [17, 18], y KOTOpbIX BOcna-
NUTENbHbIE N3MEHEHNST MMOKapAa COYeTaNCh C Quc-
yHKLMEN CTEHOK. YCTaHOBNEHO, YTO 6Oee BblpaXkeH-
Has cucTonnyeckas AMCHYHKUMA BCTpeyaeTcs npu
pynbMYHAHTHON (hOpMe MUOKapamnTa, 1, HECMOTPS Ha

Puc. 1. MarHnTHo-pe3oHaHCcHas Tomorpadgus cepaua, nocnegosatenbHocTb STIR, n3obpakeHnsi Mo KOPOTKOWM OCu
cepiua: a — NoKasbHbIN y4acTOK OTEKA MMOKapAa MeX>Kenyqo4KoBO Neperopokm (cTpenka); 6 — guddgysHas 3oHa
OTéKa MroKapgaa nepefHer 1 60KOBOI CTEHKM NIEBOrO XXeNyao4yKa (CTpenka).

Fig. 1. Cardiac magnetic resonance imaging, STIR sequence, short axis plane: a — the arrow indicates the local area
of myocardial edema of the interventricular septum; 6 — the arrow indicates a the diffuse zone of myocardial edema

of the anterior and lateral walls of the left ventricle.
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Puc. 2. MarHuTHo-pe3oHaHcHas ToMmorpadgus cepgua, nocnegosatensHocTb CineFiesta (KuHopexxum), nsobpakeHus
Nno KOPOTKOWM OCU cepaua: a — Anactona (KOPOTKON CTPENKON yKadaHa HUXKHSS CTEHKA JIEBOrO XXeNyaoyka C HopMasb-
HOWN TONLUMHOW, ANMHHOW CTPENIKON — 061acTb NCTOHYEHUST MUOKapAa); 6 — cucTtona (KOPOTKMMU CTPeSIKamMun yKa3aHo
YTOJLEHNE BO BPEMS COKPALLEHNS HOPMaJIbHOr0 M1OKapAa JIEBOro XenyaoyKa, OJIMHHON CTPENIKON — y4aCTOK akuHe-
3a B NOpa>kEHHOM MUOKapae).

Fig. 2. Cardiac magnetic resonance imaging, Cine Fiesta sequence, short axis plane: a — diastole, the short arrow
indicates the inferior wall of the left ventricle with a normal thickness, the long arrow points to the area of myocardial
thinning; 6 — systole, the short arrows indicate thickening during the contraction of the normal myocardium of the left
ventricle, the long arrow points to the site of akinesis in the damaged myocardium.

ynydlleHne B ocTpon ase B 6ONMbLUMHCTBE ClyYaes,
hyHKLMSA NIEBOro XXenyaoyka B LeSIoM OCTaéTCs HUXe
Mo CPaBHEHUIO C HEYNBMUHAHTHBLIMKU hopmamu [19].

Pa3Huua NHTEHCUBHOCTU KOHTPaAcTUPOBaHUSA

MuoKappga/cKkeneTHOW MbiLlLbl B paHHIOK a3y

[Mpy BOCManeHnn B NOBPEXAEHHbBIX TKAHAX BO3HU-
KaeT Basogunaraums, BCNegcTBrue Yero npomcxoouT
WHTEHCMBHOE HaKomMfieHme KOHTPaCcTHOro BellecTsBa
B paHHIOI (ha3y KOHTpacTMpOBaHMS (MepBble MUHY-
Thbl NOCJIE BBEAEHWSA KOHTPACTHOrO BellecTsa). B aToT
nepunog T1-BV/ Cc KOHTpacTHbIM yCUNEHUeM MOryT
ObITb MCMNONb30BaHbl Os1 BbisiBNeHMs oTéka [20]
N BOcMnaneHnsa ceppgeyHon mbiwupl [21]. B cpaBHu-
BaemMol 300pPOBOM CKENETHON Mbilwue (Hanpumep,
B OONbLUON rpygHON nnn napaBepTebpanbHON) nepu-
oA penakcaummn Ha T1-BU 6yaeT gonblue no npuynHe
OTCYTCTBUS BOCMANeHus.

LunarHocTnyeckas LeHHOCTb [aHHOro MeToda y na-
LVEHTOB C NMOJO3PEHNEM HA MUOKapAuT Oblna Heopn-
HOKpaTHO [oKa3aHa B MCCNeOoBaHusX, B TOM 4ucne
nerna B ocHoBy KpuTepueB Jlelk-Jlyuza [22-24].

OLleHKa WHTEHCUBHOCTUN KOHTpPACTUpoBaHUA

Muokappga B no3gHiot dasy

B pesynsrate 4nMTensHOro BocnaseHns nponcxo-
OUT NOBpeXaeHne MMoLUnToB, NpuBoAsLLee K HEKpo3y
TKaHeln n paneHeliwemy gopmMmpoBaHnio ¢rnbposa.

[na oueHkn Muokapga Ha Hanmve y4acTkoB py6Lo-
BblX W3MEHEHUA WUCMONb3YOT MOCNEe0OBaTENIbHOCTM
NHBEPCUS—BOCCTAHOBIIEHNE, B KOTOPbIX C MOMOLLbIO
WHBEPCMOHHOIO MMMyfibCa YMEHbLUAETCS CUrHan oT
HEMNOBPEXOEHHOrO MUOKapLa 1 BblAeNATCca obnac-
TV C MNOBbILIEHHbIM HAKOMIEHNEM KOHTPACTHOro npe-
napata B BUOE APKUX YYaCTKOB, COOTBETCTBYHOLLUX
dnbposy n socnaneHuto (puc. 3) [25]. Mony4eHHble
B pesynbrate OTCPOYEHHOro0 KOHTPAaCTUPOBaHNS U30-
OparkeHnsi 04eHb BaXKHbl ANS NAUWEHTOB C KJMHUYEe-
CKVM MOAO3PEHNEM HA MUOKAPOUT U OEMOHCTPUPYIOT
XapakTepHble HenweMnyeckre naTTepHsl [26, 27].

[nsa xopollen anddepeHUnpoBKn 340P0BOI U MO-
Pa>kEHHOWN TKaHW Ba)keH MpaBuUJibHbIA BbIOOP Bpeme-
H1 nHBepcun (inversion time, TI), koTopoe obecne-
YBaeT OOHOPOLHbIN HU3KOUHTEHCWBHBIA CUrHan oT
MUOKapAa U OMTUMAJIBHYIO KOHTPACTHOCTb MexXay
KpoBbio 1 Muokappom. NMopbop Tl ocywecTBnseTcs
C MOMOLLBI0 nocnegoBaTenbHocTM Tl-scout, koTopas
nosly4aeT cpesbl N0 KOPOTKOM OCK Ha OAHOM YPOBHE
C pasHbIMU 3Ha4YeHuaAMN TI.

Mpu BBEOEHUN OOHOMOMSPHONO KOHTPACTHOrO Be-
wectBa B pac4é€te 0,2 mn Ha 1 Kr Beca B UHTepBa-
ne ot 10 gpo 20 MUHYT COXpaHfAeTcs onTuMasbHas
KOHTPaCTHOCTb MEXAY 300POBbIM N MOBPEXOEHHBIM
MuokapgoM. Mukpockonuyeckue [28], XnBoTHble [29]
n knuHndeckne [30] nccnegoBaHms NOOTBEPANAN POSb
OTCPOYEHHOr0 KOHTPACTUPOBAHMS B KQ4ECTBE 30J10TO-
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Puc. 3. MarHutHo-pe3oHaHcHasi Tomorpadusi cepaua, OTCPOYEHHblE CEpUN C KOHTPaCTHbIM ycuneHnem (MDE):
a — n306parkeHne No KOPOTKOM Ocu cepaua; 6 — YeTbipéxkamepHas npoekums. CTpenkaMmum ykasaHbl MHTpammnokapan-
anbHble 0Yarn HakoMIeHNa KOHTPACcTHOro nNpenapara, COOTBETCTBYIOLLME BOCMAIEHWIO.

Fig. 3. Cardiac magnetic resonance imaging, myocardium delayed enhancement series (MDE): a — short axis plane;
6 — 4-chamber plane. The arrows indicate intramyocardial foci of the contrast enhancement, corresponding to

inflammation.

ro ctaHgapTa BuU3yanu3auum NoBpexXaeHUst cepaeqHon
MbILLLBI MPW MUOKapAWTe. Y nauneHToB ¢ Bepuduum-
POBaHHbIM MUOKapAMTOM OTCPOYEHHOE KOHTPacTUpO-
BaHMe NPOAEMOHCTPMPOBASIO BbICOKYIO 4yBCTBUTESb-
HOCTb BbIsIBNIEHNS NOBPEXAeHNs Muokapga [31-33].

MaTTepHbI HAKOMNIEHNs1 KOHTPACTHOr O Npenapara

CyLeCcTBYIOT OCHOBHbIE MATTEPHbI HAKOMIEHNS
KOHTPacTHOro npenapaTta npu HeNWeMU4eCKoM Tune
NMopakeHUs CepAeYHON MbIWLbI, Takme Kak cy6anu-
KapamnanbHbIl U MHTpaMypanbHblii (puc. 4). Ho Henb-
35 UCKJoYaTh Hann4ne pefkux cllyd4aeB, B KOTOPbIX
HakomnfieHne KOHTPACTHOro npenaparta MpPOUCXOAUT
cyb6aHOoKapanansHO, Kak npu 303nHOMUIBHOM 3HAO-
kapguTe, Nnbo no TUMy OBLUMPHBIX TPAHCMYpPasbHbIX
Y4aCTKOB, e BbISABUTb AOMUHUPYHOLNI NaTTePH 3a-
TPpyAHUTENbHO. AuddepeHumnpoBatb MLEMUYECKOE
N HeueMn4ecKoe MOBPEeXAeHe MuokKapda MOXHO
Tak>Xe C MOMOLLbI0 COBMAAEHNS 30H MOPaXKeHNsi cep-
LEYHON MblWwLbl C 061aCTAMU KPOBOCHAOXEHUS KO-
pPOHapHbIX apTepuit. Mpy HENLWEMNYECKOM TUMNE 30HbI
nopaxeHusi He OygoyT COOTBETCTBOBaTb baccerHam
KPOBOCHaOXXEHNsi KOPOHAPHBIX apTepui.

Hanuyne nepukappgunanbHOro BbinoTa

¥ nepuKappgura

VI3amMeHeHnss cepOevyHon CTEHKU MpU MUOKapauTe
MOryT COYeTaTbCs C MOPa)KeHneM nepukappa (rakve
BapuaHTbl TEYEHMS Has3blBAIOT MUOMEPUKAPAUTOM;
puc. 5) n NPosIBNSAIOTCA B BUAE BOCMANEHNsi CEPLEYHON

CYMKM 1nn BbINOTa. Yalle Bcero nopaxatoTtcs npune-
XKalme K USBMeHEHHOMY MUoKapay y4acTku nepukap-
0a, HO BCTpevaloTca cnyyvan auddysHoro socnane-
HVs. HecMOTpsA Ha TO, YTO MepuKapavanbHbId BbINOT
pacLeHBaeTCs NULLb Kak COMYyTCTBYIOLWMIA NPU3HaK
[34, 35], HeKOTOpblE MCCNEQOBaHUA OEMOHCTPUPYIOT
NOBbILLEHNE YYBCTBUTENBHOCTU MP-0OUEHKN MroKap-
auTa npu ero Hannyum [36].

3AKJTIOYEHUE

MPT sBnsieTcs Ba)KHbIM HEWHBA3VBHbIM METOLO0M
OnarHocTukn munokapguta. Pesynstatel MP-uccne-
OOBaHUs MO3BONSAIOT CyAMTb O CTEMEHU MOBpexae-
HUS  Muokappa, AuddepeHunpoBaTb MUOKapauT
C opyrumim 3a60neBaHnAMU, UMEKOLLIMMIN CXOXKYIO K-
HUYECKYIO KapTWUHY, BbISIBUTb aTUMNYHOE Te4eHue
MUOKapamTa C Hannmyinem OCNOXHEHWI (Hanpumep,
dopmupoBaHne aHespuam). MPT ncnonbayetcsa Tak-
XE ONA AMHAMUYECKOro HabnaeHNs naumMeHToB npu
oLeHKe a(PeKTNBHOCTU Tepanuu.

CoBpeMeHHbIe KpUTepUX NMO3BONSIOT OaTb 0Obek-
TUBHYIO OLIEHKY CTPYKTypbl 1M (yHKUMM MroKapaa,
BbISIBUTb Hafm4me socnaneHus unv GubposHbIX n3-
MeHeHui. [lony4veHHble cBefeHnst 06 obpatumocTu/
HeobpaTUMOCTK NpoLecca No3BonAT AnddepeHun-
poBaTb Cny4au, NoafarLmnecs Ne4eHnto.

Takum 06pas3omM, PEHTreHOI0r JOKEH YMETb npa-
BWIbHO MHTEPMPETUPOBATL MOJTyYEHHbIE AaHHbIE, MOo-
HMMaTb 3HaYYMOCTb BbISB/IEHHbBIX N3MEHEHNIA 1N BO3-
MOXXHbI NPOrHO3.
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Puc. 4. VI306pa>keHusi N0 KOPOTKOW ocu ceppaua. MNMpencraBneHbl pa3nmyHble NaTTEPHblI HAKOMIEHUS KOHTPACTHOrO
npenapara B OTCPOYeHHYI0 hasy: a — cybanvkapananbHbeiii; 6 — cy6aHaoKapananbHbI; B — UHTPaMoKapananbHbIi
(MHTpamMypanbHbIii); I — TpaHCMypanbHbIN.

Fig. 4. A schematic picture along the short axis of the heart. Various patterns of delayed contrast enhancement are
presented: a — subepicardial; 6 — subendocardial; B — intramyocardial (intramural); - — transmural.

Puc. 5. MarHuTHo-pe3oHaHcHas Tomorpadusa cepua, 0TCPoOYeHHasa cepusi C KOHTPacTHbIM ycuneHnem (MDE) no ko-
poTkol ocu cepgua. CTpenkamm ykasaHbl y4aCTKM HaKOoMEHUs KOHTPACTHOro npenapara cybanmkapguanbHbiMu ova-
ramy 1 npunexatiemn 4acTbio neprkapga.

Fig. 5. Cardiac magnetic resonance imaging, delayed contrast enhancement series (MDE), short axis plane. The
arrows indicate the areas of the contrast enhancement in the subepicardial foci of the myocardium and the adjacent
part of the pericardium.
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OPUTUHAJIbHOE NCC/TTIEAOBAHUE

NNNONPOTEUH (A) KAK MAPKEP HACJIEACTBEHHbIX
HAPYLWEHN CUCTEMbI TIMNNAHOINO OBMEHA

Y NALUMEHTOB C PAHHEV MAHVU®ECTALUEN
UIWEMUYECKON BOJNIE3HU CEPLA

A.A. PoroxwuHa' 2, O.H. MsaHoBa?®, J1.0. MuHywkunHa?, B.A. BpaxHuk' 2, E.A. 3y6oBa' 2,

JI.A. UBaHoBa*, A.A. 3aTeiimkos’> %3

1 Topopckas knuHudeckasi 6onbHua Ne 29 nmenn H.9. Baymara, Mocksa, Poccuiickas ®epepaums

2 LleHTpanbHasi rocygapcTBeHHas MeamumHcKas akagemust YnpasneHus genamu MNpesvgeHta Poccuiickoin ®epepauun,
Mocksa, Poccuiickas ®epepaums

3 MeLyKo-reHeTUYECKIIA Hay4HbI LIEHTP UMeHN akagemuvika H.IM. Boykosa, Mockea, Poccuiickas ®efepaums

4 Topopckas kKnuHndeckas 6onbHULa Ne 51, Mockea, Poccuiickas ®egepauysi

5 depepasbHblii HaYYHO-KIMHUYECKNIA LEHTP CreLnanm3npoBaHHbIX BUOAOB MEAVNLIMHCKON NOMOLLY Y MEANLIMHCKIX
TexHonorun, Mockea, Poccuiickas ®egepauus

O6ocHoBaHume. [oBbILLEHHbIV YPOBEHL NNonpoTenHa (a) — Jin(a) — yBenmumBaeT pyUcCK MaHugecTaumm
nieMmHeckor 60s1e3H1 cepaLa npy Haandum KIMHUYeCKOro (heHoTuna CeMeriHoN rmnepxonecTepuHe-
MU M FrEHETUYECKOIro AeheKTa «KJacCU4eCKUx» reHoB aHHOro 3abonesaHus. Ljenb nccnegosaHus —
OLEeHUTb accoymaLmnio Hacae[CTBEHHbIX HaPYLLUEHUI JINMMAHOro 06MeHa C noBbILLEHHbIM ypoBHeM JIr(a)
y 60JIbHbIX C paHHel MaHugecTaLnen niemmn4eckor 601e3Hn cepaua 6e3 cheHoTnna ceMeriHom runep-
xonectepuHemun. Merogwbl. B nccnegosaHmne Bkao4éH 81 60/16HOM ¢ 4EOOTOM NLLEMUNYECKON 601E3HU
cepguya B BodpacTte o 55 net y my>xkuuH v 4o 60 net y xeHLuH. Konm4ecTBeHHoe onpegeneHvie Jn(a)
B CbIBOPOTKE KPOBWM ObI/I0 MPOBEAEHO UMMYHOTYPOUGUMETPUYECKM METOL0M. MoneKynsapHo-reHeTu-
4eckoe TeCTUpOBaHue rpoBOAMNIIOCH METOAOM MacCOBOI0 MNapasiieslbHOro CEKBEHNPOBaHUS C UCMOJIb-
30BaHnemMm caepyrower naHesam reHos: ABCA1, ABCG1, ABCG5, ABCG8, ANGPTL3, APOA1, APOA2,
APOA4, APOA5, APOB, APOC1, APOC2, APOC3, APOE, APOH, CETP, CH25H, CIDEC, CREB3L3,
GPD1, GPIHBP1, LCAT, LDLR, LDLRAPT1, LIPA, LIPC, LIPE, LIPG, LMF1, LPA, LPL, MTTP, MYLIP, NPCT1,
NPCI1L1, NPC2, PCSK9, PLTP, PPP1R17, SAR1B, SCARB1, STAP1. Pe3ynbtarsl. Jir(a) =30 mr/an n 60-
J1e€ BbICOKYH BEPOSITHOCTb Ha/M4usi OTSrOLEHHOro CeMeriHoro aHamHesa nmenn 24 (29,6%) naymeH-
1a (70,8 npotus 42,1%, p=0,05). Hn oguH NaymeHT ¢ [OCTOBEPHbLIM (DEHOTUMNOM CEMEVIHON rnrnepxo-
secTepyuHeMum He Oblil HOCUTE/IEM NMaToOreHHbIX BapUaHTOB, YKa3blBarOLMX Ha Ha/IN4Yme Haciae[CTBeH-
HbIX HapPYyLLUEHUA NNUGHOro obmeHa. Y 4 6onsbHbix ¢ Jil(@) =30 mr/gn 6e3 cheHOTUNA ceMeiHON runep-
XONIECTEPUHEMUY BbISIBJIEHO HOCUTE/IbCTBO NaToOreHHbIX BapUaHTOB B reHax CUCTEMbI INMUAHOro obme-
Ha (LDLR p.Glu763Asp, ABCAT p.Arg1128His, APOA5 p.His321Le), a Takxe He 3aperncTpupoBaHHOro
paHee B ba3ax gaHHbIx BapuaHTa B reHe LIPE NM_005357.4:c.2312T>C. 3aknto4deHnue. Jin(a) moxer
ObITb MapKepPOM, MO3BOJISIKOLUNM BbIE/NTL MYkl NayneHTOB C BbICOKOM BEPOSITHOCTBIO MaToOreHHbIX
BapuaHTOB B reHax CUCTEMbI JINMNAHOro 0bMeHa cpeaun 60/bHbIX C paHHEe MaHugecTaunen niuemmye-
cKowi 6onie3Hu cepaLa, HO 6€3 KIIMHUYECKUX MPU3HAKOB CEMEVIHOM runepxo1eCTepuHEMINN.

KnrodeBblie c/ioBa: MMonpoTenH (a); paHHSs nllemmuyeckasi 601e3Hb cepaLa; reHeTn4deckoe obeeno-
BaHWe; HapyLLeHue JINMgHOro obmMeHa; MaccoBOe Mapasifie/isHOe CEeKBEHUPOBaHME.

Ans ymntuposanus: PoroxunHa A.A., MBaHosa O.H., MunywknHa J1.0., bpaxHuk B.A., 3y6osa E.A.,,
VMBaHoBa J1.A., 3atenwmkos [.A. JIunonpoTeurH (a) Kak Mapkep HacNeACTBEHHbIX HAPYLLUEHWUIA CUCTEMBI
MnuaHoro obMeHa y nauneHToB C paHHeN MaHudecTaumen nuemmyeckon 6onesHn ceppua. KamHum-
yeckas npaktuka. 2023;14(2):36—43. doi: https://doi.org/10.17816/clinpract133628
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OBOCHOBAHUE ObITb HAaCNeACTBEHHbIE HAPYLUEHNS NUNMAHOro obme-
ATEpOCKNepo3 — C/IOXKHOe MHoroakTtopHoe Ha. [pexpeBpemeHHas MaHudecTauns NLeMNYecKom

N reTeporeHHoe 3abonesaHune. OpHol n3 Knto4eBblx  6onesHn cepgua (MBC) y My>X4uH 0o 55 net n'y XeH-
MPUYMH YCKOPEHHOro pas3BuTusl 3abosieBaHns MoryT LWuH o 60 neT, B COOTBETCTBMM CO LUKAJNION CETM
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OPUTUHAJIbHOE NCCJTEAOBAHUE

LIPOPROTEIN (A) AS A MARKER OF HEREDITARY LIPID
METABOLISM DISORDERS IN PATIENTS WITH EARLY
MANIFESTATION OF CORONARY ARTERY DISEASE

A.A. Rogozhina® 2, O.N. Ivanova?, L.O. Minushkina?, V.A. Brazhnik' 2, E.A. Zubova' 2,

L.A. lvanova*, D.A. Zateyshchikov' %5

1 City Clinical Hospital No. 29, Moscow, Russian Federation

2 Central State Medical Academy of Department of Presidential Affairs, Moscow, Russian Federation

3 Research Centre for Medical Genetics, Moscow, Russian Federation

4 City Clinical Hospital No. 51, Moscow, Russian Federation

5 Federal Scientific and Clinical Center for Specialized Medical Assistance and Medical Technologies, Moscow, Russian Federation

Background: The clinical phenotype of familial hypercholesterolemia (FH) combined with the “classical”
genetic defects of this disease increase the risk of coronary artery disease (CAD) in the case of a high
level of lipoprotein (a) (Lp(a)). Aim: To assess the association of hereditary disorders of lipid metabolism
with a high level of Lp(a) in the case of an early manifestation of CAD in the absence of the FH phenotype.
Methods: We studied 81 patients with premature CAD (at the age up to 55 years in men and up to
60 years in women). Lp(a) was measured in the blood serum by the immunoturbidimetric method.
We performed the molecular genetic testing, using massively parallel sequencing, which included the
following panel of genes: ABCA1, ABCG1, ABCG5, ABCG8, ANGPTL3, APOAT1, APOA2, APOA4, APOAS5,
APOB, APOC1, APOC2, APOC3, APOE, APOH, CETP, CH25H, CIDEC, CREB3L3, GPD1, GPIHBP1,
LCAT, LDLR, LDLRAP1, LIPA, LIPC, LIPE, LIPG, LMF1, LPA, LPL, MTTP, MYLIP, NPC1, NPC1L1, NPC2,
PCSK9, PLTP, PPP1R17, SAR1B, SCARB1, STAP1. Results: 24 (29.6%) patients had Lp(a) = 30 mg/dl and
were more likely to have a family history of CAD (70.8% vs 42.1%, p=0.05). In patients with a confirmed FH
phenotype, there were no pathogenic variants associated with hereditary disorders of lipid metabolism.
4 patients with Lp(a) =30 mg/dl without a confirmed FH phenotype appeared to be carriers of pathogenic
variants in the genes of lipid metabolism (LDLR p.Glu763Asp, ABCA1 p.Arg1128His, APOAS5 p.His321Le),
as well as of a not previously registered variant in the LIPE gene NM_005357.4:c. 2312T>C. Conclusions:
Lp(a) can be an appropriate marker for revealing pathogenic variants in the genes of the lipid metabolism
system in patients without the clinical FH phenotype with an early CAD manifestation.

Keywords: lipoprotein(a); coronary heart disease; genetic testing; lipid metabolism disorders; massively
parallel sequencing.
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ronnaHackmx nunmpHeix kamHWK (Dutch Lipid Clinic
Network, DLCN), yBennyinBaeT BepOSATHOCTb KJIMHU-
4YeCKOro gmarHosa CEMENHOWN rMnepxonecTepuHeMnin
Ha 2 6anna [1]. B To e Bpems 4yacToTa BCTpE4YaeMo-
CTW 3TOro Hanbonee N3y4eHHOro heHoTNNa B AaHHON
rpynne coctaensieT MeHee 2% [2], 4TO CyLLEeCTBEHHO
MeHbLUE [OM BOJIbHBIX, UMEKOLNX OTAMOLLEHHBIN Ce-
MeViHbIN aHaMHe3. B npuHumne, BbIsBNEHNE HOCUTESb-
CTBa naTtoreHHoro BapuaHTa reHos LDLR, APOB unn
PCSK9 y Taknx 60JbHbIX OOCTATOYHO AJ1S1 MOCTaHOBKM
AnarHo3a CeMeWHON rMnepxofieCTeEPUHEMUN, OfHAKO
B HacTosiLee BpeMsi B OOMbLUMHCTBE Clly4aeB Takoe
TECTMPOBaHNEe OCTAETCA HeLOCTYMHbIM. Kpome Toro,

CYLLECTBYET 3HAYUTENbHOE YUCNO OPYrux Hacnepct-
BEHHbIX HapyLUEHWA IMNngHOro obMeHa, KoTopble Mo-
ryT BECTU K paHHen maHuecTaumm atepockieposa,
HO HaxogaTcs 3a npegenamy (eHoTuna CemenHom
runepxonectepuHemnu. MNMoBbILWEHHbIN YPOBEHb MNO-
npoTenHa (@) [JIn(@@)] npmuBognt K 1,9-KpaTtHoMy yBe-
JINYEHNIO puUCKa MNpPexXAeBPEMEHHON MaHudecTaumm
NBC [3], npn 3ToM Y 60JIbHBIX C ONpPenenéHHbIM reHe-
TUYECKMM OMarHO30M CEMEWHOW rmnepxonectepuHe-
MUK 1 paHHeln maHudecTaumen BEC pernctpupytotcs
bonee BbICOKME YpPOBHM LMpKynupytowero Jin(@) [4],
a 'y HocuTenel peuenTop-HeraTnBHON MyTaummn B reHe
LDLR npwn Hanu4mum yposHs Jin(@) >50 mr/gn Bbiwe
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PUCK CeppeyHO-COCYAUCTbIX 3ab0neBaHnin No cpaBHe-
HUIO C HOCUTENSAMU Jpyrx MyTauuia [5]. Mbel nonaraem,
YTO MOBbILWEHHBIA YypOoBeHb JIn(@) MOXeT BbiTb MOAU-
duumpyrowmM (HakTopoM B OTHOLUEHWW MeHeTpauun
NaToOreHHbIX BapuaHTOB TEHOB, KOOMPYHOLMX 6enku
obmeHa NMNMOOB, YTO MOXET MPOSIBASTLCA PaHHEN
maHudecTaumen NBC.

Llenb uccnepoBaHusi — OLEHWUTb accoumaumio
HacMeACTBEHHbIX HapyLeHWA NMnugHoro obmeHa
C MOBbILLEHHbIM YpoBHEM JIn(a) y 60MbHbIX C paHHEN
maHudecTaumen MIBC 6e3 deHoTMNa cemenHon ru-
nepxonecTepnHemMnm.

METOADbI

MnaH uccnepoBaHus

[MpocnekTnBHOe HabnogaTenbHOe nUccnegoBaHne
nposogunocb ¢ 2018 no 2020 rop, Ha 6as3e kapauo-
JIOTUYECKOr0 OTAENeHNst n 6oka KapAanonornieckom
peaHumauun MBY3 «fopoackas KnnHudeckas 60sbHU-
ua Ne 51» [lenapTameHTa 3gpaBooxpaHeHnss MocKsbl
(FBY3 KB Ne 51 O3M). Bknovanucbe 60MbHblE, NO-
CTynuBLUME B GNIOK KapAMONOrn4ecKon peaHnmalmmn
C KAVHUYECKMM [UarHO30M OCTPOro KOPOHAPHOro
CYHApPOMa € NogbEMOM cermeHTa ST, OCTPOro Kopo-
HapHOro cuHgpoma 6e3 nogbéma cermeHTta ST, nog-
XogsLme nop, KpUTepuUn O4eHb BbICOKOrO, BbICOKOIO
UM NPOMEXYTOYHOrO PUCKA M MauUEeHTbl U3 rpyn-
Mbl HU3KOIO pUCKa MNPV BbISBIEHUN Y HUX 3NN3040B
UWEMNN MUOKapPAaA, a TakXe nauueHTbl, rocnuranu-
31POBaHHbIE B KapANONOorniecKoe oTaeNieHne ¢ nocT-
NUHMAPKTHBIM  KapOUOCKIEPO30M WM CTabubHOMN
CTeHOKapAmeln BbICOKOro (MyHKLMOHaNbHOro Knacca,
TpebytoLLen NPoBeOEHNS YPECKOXKHOMO KOPOHAPHOIo
BMeLLaTeNbCTBA.

BbinonHeH oguH atan HabnogeHns — cTaynoHap-
HblA. Ka>xgoMy 13 BKJIKOYEHHBIX NaLMEHTOB Ha CTaLmo-
HapHOM 3Tane oPOpPMISIEHO NMNCbMEHHOE NH(POPMUPO-
BaHHOE COrnacwue, BbIMOJIHEHbl FEHETUYECKU aHanun3
KpoBM ” wuccneposaHne ypoBHsA JIn(a), 3anonHeHa
nHAMBUAyanbHas perncTpaunuoHHas KapTa; npu npo-
BELEHNN KOPOHapOaHrmorpapumn/4peckoXXHOro Kopo-
HapHOro BMeLlaTeNbCTBa 3anofiHANacb OTOesbHas
KapTa YPECKOXXHOro KOPOHAapPHOro BMeLLATeIbCTBa.

Kputepun cootsetcTBuUsi

Kputepuy BK/IIOYEHUS: NO[NNCAHHOE WH(OPMU-
pOBaHHOE corfacue Ha yyacTue B uccnefoBaHue; e-
6101 IBC B BO3pacTe Ao 55 net y My>ynH 1 go 60 net
Y XKEHLLVH.

Kputepuy NCKIO4YEHUS: OTKa3 NauneHToB OT yyac-
TVS B NCCnegoBaHun.

OPUTUHAJIbHOE NCC/TTIEAOBAHUE

YcnoBus npoBefeHus
ViccnepoBaHue npoeepeHo Ha 6ase BY3 TKbB
Ne 51 I3M.

OnucaHne megULMHCKOro BMellaTenbCcTBa

B yTpeHHen nopumu KpoBW, B3ATOW HaTOLAK
nocne 12-4acoBOro rosiogaHus, ONpenensinu oM
XONECTEPUH, XONECTEPUH  JIMMOMPOTEMHOB  BbICO-
KOW MJIOTHOCTW, XONECTEPUH NIMMOMNPOTENHOB HU3KOM
NNOTHOCTU W Tpurnuuepngos. JIn(@) onpegensnu nm-
MYHOTYPOVAVMETPUYECKUM METOLOM C UCMOMb30-
BaHMeMm Habopa TruCal Lp(a) 21 (DiaSys Diagnostic
Systems GmbH, lepmanus). Ecnn 60nbHON HA MOMEHT
BKJIIOYEHUS NMOJTyHa cTaTuHbl, 4151 OLEHKN NCTUHHOMO
YPOBHSA XOfIeCTEPMHA NUMONPOTENHOB HU3KOW MOT-
HOCTW MCMOMb30BanN NepecyYET UCXOAHbIX 3HAYEeHUN
C Y4ETOM [,03bl M KOHKPETHOro npenapara [6]. Cemein-
HYIO TUMNEPXONECTEPUHEMUIO [UArHOCTMPOBaNN Mo
kputepusm DLCN [1].

lpynna pasgeneHa B 3aBMCMMOCTM OT YPOBHS J1n(a)
(=30 nnm <30 wmr/gn). BonbHbIM C ypoBeHem JIn(a)
>30 mr/gn (n=24) B nabopaTtopun CENEKTUBHOIO CKpU-
HuHra ®IrEHY «Meanko-reHeTUYECKINIA HayYHbI LEHTP
nmeHn akagemunka H.MN. BoykoBa» nmpoBegeHO Mone-
KYNSAPHO-rEeHETUYECKOE TECTMPOBaHME METOOOM Mac-
COBOro napasnnefibHOro CEKBEHNPOBaHNs Ha Npubope
lon S5 (Thermo Fisher Sientific, CLLIA) Ha maTepuane
IOHK KneTok KpoBU NauyeHTOB: NcCefoBaHa KOAVPYHo-
Lasi NocnefoBaTelbHOCTb FEHOB, aCCOLMMPOBAHHbIX
¢ passutunem gucnunugemun (ABCAT1, ABCG1, ABCG5,
ABCG8, ANGPTL3, APOA1, APOA2, APOA4, APOAS5,
APOB, APOC1, APOC2, APOC3, APOE, APOH, CETP,
CH25H, CIDEC, CREB3L3, GPD1, GPIHBP1, LCAT,
LDLR, LDLRAP1, LIPA, LIPC, LIPE, LIPG, LMF1, LPA,
LPL, MTTP, MYLIP, NPC1, NPC1L1, NPC2, PCSKO,
PLTP, PPP1R17, SAR1B, SCARB1, STAP1). [aHHble
CEKBEHNPOBaHNs 06paboTaHbl aBTOMaTU3VPOBaHHON
nporpaMMon, BKJIHOYaoLEelN BblpaBHMBaHWE MpOYTe-
HWIA B COOTBETCTBUM C pedepeHCHOM nocnenoBaTesb-
HOCTbto reHoma YenoBeka (hg19). AHanM3 naToreHHbIX
BapVaHTOB OCYLLIECTBASN C NMOMOLLb0 6a3 gnomAD
(The Genome Aggregation Database, v.2.1.1), ClinVar,
The Human Gene Mutation Database Professional
(HGMD)_2022.1. Ina 6uonHhopmaTu4eckoro aHannsa
ucrnonb3osaHa nporpamma NGSData.

ATuyeckas akcnepTusa

[MpoTokon wnccnegoBaHms OJobBpeH Komuccuen
no 6uoatmke 6GonbHuupl (Ne 02/19 ot 07.02.2019).
[MMCbMEHHOE MHOPMUPOBAHHOE cornacue rnoay4eHo
y BCex 60MbHbIX [0 BKJIOYEHNS B UCCIeQoBaHMe.
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OPUTUHAJIbHOE NCCJTEAOBAHUE

CTaTucTnyeckuii aHanus

Ctatuctnyeckasi o6paboTka pesynsraToB BbIMOJI-
HeHa ¢ nomolLbto naketa SPSS Bepcum 21.0. MNockosb-
Ky pacnpefeneHne BCex NMPOTSHKEHHbIX NapameTpoB
He COOTBETCTBOBaJSI0O HOPManbHOMY, O/ aHanmsa
NPVYMEHSANN HenapameTpuyeckne MeTodbl pacyéTa,
Kputepuin MaHHa-YutHu. Ona npoTsxKEHHbIX nepe-
MEHHBIX paccyMTbiBann CPegHne BENNYMHbI U NX CTaH-
JapTHble OTKNOHeHUs (M+m), ONCKPEeTHbIE BENNYUHbI
cpaBHMBanu no Kputeputo x2 MNMupcoHa, ctatuctuye-
CKM 3HAYUMbIMKN cunTann 3HaveHuns p <0,05.

PE3YJIbTATbI

OO0beKTbl (y4aCTHUKM) UccnepoBaHus

B nccneposaHne BkNo4EH 81 60onbHOM ¢ OeboToM
MNBC B Bo3pacTe 0 55 nety My>k4uH 1 fo 60 NeT y XXeH-

LWH (cpegHuin BospacT 50+5,5 roga); aHamHe3 nHdapk-
Ta Mrokappga 6bin y 56 (69,1%) naumeHToB, OCcTasbHble
cTpaganm cTeHokappuen HanpsbkeHus (25; 30,9%).
[unepToHnyeckyo 6onesHb umenun 65 (80,2%), caxap-
Hbln anabet — 15 (18,5%), OTArOLEHHbIA CEMENHbIN
aHamHe3 — 41 (50,6%); kypunn 44 (54,3%) naumeHTa.

OcHoOBHbI€e pe3ynbTaTbl UCCNefoBaHNA

YposeHb JIn(@ =30 mr/gn 6bin y 24 6GONbHBbIX,
<30 mr/gn — y 57. Mo nony, BO3pacTy 1 Apyrum Kau-
HUYECKUM (hakTopam 3TU rpynnbl HE pas3nM4annce, 3a
UCK/IOYEHNEM OTAMOLLEHHOrO CEMENHOro aHamHesa
(tabn. 1).

MonekynsapHO-reHeTN4eCcKoe TeCTUPOBaHNE NPoBe-
[EeHO 24 60J1bHbIM, UMEBLLMM YPOBeHb J1n(a) =30 mr/an.
Hu oguH naumeHT ¢ OOCTOBEPHbLIM (PEHOTUMOM Cce-

Tabnuua 1/ Table 1

KnuHuko-naGopaTopHble faHHble NaLUNeHTOB B 3aBUCMMOCTHU OT YPOBHS nunonpoTteunHa (a) /

Clinical and laboratory features depending on the lipoprotein (a) level

KnuHun4yeckue caktopbl

KeHckuin
My>xckon

BospacT Ha MOMEHT BKJIKOYEHUS, neT
BoapacTt manndecTtaunm VIBC, net
lMnepToHU4eckasi 60nesHb

AHaMHes nHdapkTa Mokapaa
CaxapHblii gnabet

CeppedvHas He[oCTaTO4YHOCTb
AHaMHe3 rHcynbTa

ATepocknepos nepndepnvecknx aptepun
KypeHne

YnoTtpebneHne ankorons
OTAroWwEHHbIN ceMelHbii aHamMmHe3
O6wmin xonectepuH, MM/n

Mon

XC-NBIM, mM/n
XC-JTHIM, mM/n
Tpurnuuepuabl, MM/n
BepositHocTb CI'XC * onpegenéxHas, =9 6annos
no KpUTEPUSIM CETU * BeposTHas, 6-8 6annos
rofiNaHACKNX JIMNUGHBIX * BO3MOXHas, 3-5 6annos
KJIMHUK e 2 6anna
YpoBeHb JIn(a), mr/on
Mosog Ans e OKCI ST
rocnutanusauun / * OKCBM ST
0B6CNBROBAHMS e cTabunebHas NBC

e MUNKC

Jin(a) <30 mr/gn, Jin(a) =30 mr/gn,

n=57 (%) n=24 (%) p

9 (60 6 (40

48&2%) 18&12) 0,358
51,2+5,40 49,3+5,50 0,229
47,04+6,71 45,67+6,0 0,161
45 (78,9) 20 (83,3) 0,306
54 (94,7) 21 (87,5) 0,354
10 (17,5) 5 (20,8) 0,371
17 (30,4) 9 (37,5) 0,606

1(1,8) 14,2 0,208

5 (8,8) 6 (25,0) 0,075
29 (50,9) 15 (62,5) 0,193
31 (54,4) 14 (58,3) 1,000
24 (42,1) 17 (70,8) 0,050
5,4+1,65 6,2+3,68 0,463
0,98+0,54 1,00+0,34 0,583
4,62+2,27 4,32+1,81 0,692
2.47+1,4 2,3441,57 0,420

4(7,2) 14,2

8 (14,1 5 (20,9

26245&) 1425&§) 0,298
19 (33,3) 4 (16,7)

9,3+7,05 75,3+38,16 <0,001
19 (33,3) 10 (41,7)

4(7 2(8,3

2 (:(3,&)3) 3 ((12,5)) 0,264
32 (56,1) 9 (37,5)

lMpumeyanune. Jin(@) — nunonpoteuH (a); IBC — unwemnyeckas 6onesHb cepaua; XC-J1BMN/XC-/THIM — xonecTtepuH nu-
NonNpOTEUHOB BbICOKOW/HM3Ko nnoTHocTh; CITXC — cemeiiHas runepxonectepuHemusi; OKCIM ST/OKCBIN ST — ocTpblii
KOPOHapHbIi CUHAPOM € nogbémom/6e3 nogbéma cermenTa ST; MNKC — nocTrHhapKTHbIN Kapanockiepos.

Note: In(a) — lipoprotein (a); UBC — ischemic heart disease; XC-JIBIM/XC-/THIMT — cholesterol of high/low density lipoproteins;
CI'XC — familial hypercholesterolemia; OKCIT ST/OKCBI1 ST — acute coronary syndrome with/without ST segment elevation;

MNKC — postinfarction cardiosclerosis.
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MeHOW runepxofiecteprHeMumn (6ann no KpUTepusm
DLCN =6) He 6bIn HOCUTENEM NaTOreHHbIX BapuaHToB,
YyKa3bIBaloLLMX HA HAaIM4Me HacneACTBEHHbIX HapyLle-
HUA nunngHoro obmera. M3 18 6onbHbIX 6€3 heHoTuU-
na CEMENHON rMNepXonecTeprHEMU, UMEBLLUNX MEHEE
6 6annos no kputepusam DLCN, y 4 (22,2%) nauneHToB
BbIsIB/IEHbl MaTOreHHble BapuaHTbl B reHax CUCTEMbI
amnugHoro obmeHa (tabn. 2).

OBCY>XXOEHUE

YacToTa perncrpauun noBbILLEHHOrO YPOoBHS Jn(a)
npu paHHen maHudgecTauum OCTPOro KOPOHAapHO-
ro CUHAPOMA, MO OaHHbIM NUTepaTypbl, COCTaBAAET
B cpegHeM okono 30-35%. CornacHo AaHHbIM MC-
cnepoBaHus, BKoYmBLLEro noyty 600 Teic. ambyna-
TOPHbIX 60JbHbIX, YpoBeHb JIN(a) Boiwe 30 mr/gn Gbin
y 35-39,5% [7], 4TO cornacyeTcsi C HalwMMn pesynb-
TaTamuy, nokasaswnmmn y 29,6% naunmeHToB C paHHeNn
MBC yposeHb JIn(a) =30 mr/gn.

MoBbIWeHHbIN ypoBeHb JIn(a) accoumnpoBaH C Ho-
CUTENBCTBOM MaTOreHHbIX BapuaHToOB B TPEX reHax

OPUTUHAJIbHOE NCC/TTIEAOBAHUE

(LDLR, APOB n PCSK9), npucyTCTB/ME KOTOPbIX MO
kputepusim DLCN cpagdy gaét 8 6annos, T.e. genaet
Hann4ne CemeriHOW rMnepxonecTepmHeMMn BbICOKO-
BeposATHON [8]. Ha oByx HesaBucumbix koroptax léte-
6opra n MunaHa ¢ npeaLecTBYOLWMMN CepaeYHO-CO-
CyamMCTbIMU 326051eBaHNsMI ObINO MOKa3aHo, YTo mua
C OnpefenéHHbIM reHeTUYECKNM ANarHO30M CeMEeN-
HOWM runepxonectepuHeMun mumenn 6Gonee BbICOKME
ypoBHU Lmpkynupytowero Jin) [4]. Jin(a) moxxeT oka-
3blBaTb MOAyNMpytoLLee OelicTBre Ha MaHndecTauuo
aTepocKieposa nNpu Hanmyaum heHoTuna CeMenHom rm-
nepxonecTepuHeMni UNn ero BapuaHToB [9], ogHako
TOYHbIN MexXaHW3M Takol accouuauuy 0o HacTosLle-
ro BPeEMeHn HesiceH. B Hawem nccneposBaHMm Hocu-
TENbCTBO MATOreHHbIX BapuaHTOB (B reTEPO3UrOTHOM
COCTOSIHUW) BbISAB/IEHO Y 4 60/bHbIX, UIMEBLUNX KINHN-
YeCKN HEBBLICOKYK BEPOSATHOCTb HaMM4yns CeMerHOMN
rMnepxosiecTepuHeEMnN.

BbisiBNeHNne naTtoreHHoro BapuaHTa B 9K30He
15 reHa LDLR (6asa HGMD) — HykneoTtugHoOn 3a-
MeHbl NM_000527.5:c.2289G>T B reTepo3uroTHOM

Tabnuua 2 / Table 2

XapaKkTepucTuka nauMeHTOB C BbISIBJIEHHbIMU NAaTOreHHbIMY BapuaHTamm
B reHax cucTembl IMNMAHOro o6meHa /

Characteristics of the patients with pathogenic variants in the genes of the lipid metabolism system

leH, BapuaHT, NaTOreHHOCTb

XapakTepucTuka LDLR ABCA1 LIPE APOAS5
nauyneHToB p-Glu763Asp, p-Arg1128His NM_005357.4:¢.2312T>C p-His321Leu
P/LP P OGHapy>XeH BriepBbie ®dakTop pucka (P)
Mon XK XK M M
BospacTt maHudecTaumm 44 37 39 45
aTepockKneposa, net
JIn(a), mr/gn 40,16 68,3 31,56 43,88
OXC, mM/n 4,91 4,12 3,03 7,61
XC-NHM, MM/n 3,49 1,2 1,3 1,2
XC-JTHIT HeneveHbIn, MM/n 3,49 2,35 2,55 3,55
XC-NBIM, mM/n 0,82 0,74 0,74 0,77
I, MM/n 3,19 4,9 6,03 5,6
LLIKCITIK, 6ann 3 4 3 3
Huncno nopaxéHHbIX 3 (KA,
cocyancTbix 6accenHoB T(KA) rnoyeyHole, BLA) T(KA) T(KA)
deHoTUM, XapaKTepPHbIi CewmeiiHast AyTOCOMHO- funeprpuriuepn-
peueccuBHas AyTOCOMHO-peLeccuBHas = AemMus, runepnauv-
0N JaHHOro NaToreHHoro runepxoecTte-
runoanbganu- runepTpuUrnnLepuageMms NonpoTeENHEMUS
BapuaHTa pUHEMUS
rnonpoTenHemMuns 5-ro Tuna

MpumeyaHue. JIn(@@ — nunonpoteuH (a); OXC — obwwmin xonectepuH; XC-JIBMN/XC-JIHI — xonectepuH nunonpoTenHOB
BbICOKOW/HMU3KoW nnoTHocTy; TI — Tpurnuuepugpl; LLUKCITIK — wkana ceTu ronnaHacKmx NUAMAHbIX KNMHUK; KA — Kopo-

HapHble apTepun; BLLA — 6paxunouedansHbie apTepun.

Note: Jin(a) — lipoprotein (a); OXC — total cholesterol; XC-NBM/XC-JIHIM — cholesterol of high/low density lipoproteins;
TI — triglycerides; LLUKCITIK — scale of the network of Dutch lipid clinics; KA — coronary arteries; BLIA — brachiocephalic

arteries.
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coctosHu — p.Glu763Asp, mMmetowelnn NonynsaunoH-
Hyto 4Yactoty 0,000237%, no3sonun, B pesynsraTe,
KnaccugurumpoBaTtb HacNeACTBEHHOE HapyLUeHne nu-
NMOHOro obMeHa Kak OMNpefdenéHHyl0 CEeMENHYO u-
nepxonectepuHemnto. lNauneHTka umena OTArOLWEH-
Hbll cemeliHblli aHamHe3 no VIBC, caxapHbiin guabet
1-ro TunNa, NOBbILWEHHbIN YPOBEHb XONIECTEpPMHA Nu-
NOMNpPOTEMHOB HK3KOW nnoTtHocTn (3,49 mmonb/n),
B TEYEHNe roga cTpagana CTeHOKapauen Hanps>keHns
N Mena aTepoCKIepO3 KOPOHApPHbIX apTepuii, Bepu-
hrLMpPOBaHHbIV NPU NOMOLL KOPOHAPOaHrorpagpuu.

Ewé opuH naToreHHbli BapuaHT Obln  BbisSB-
neH B reHe ABCAT — HykneoTmgHas 3ameHa
NM_005502.4:c.5398A>C rs146292819 B retepo3u-
roTHoM cocTtosHun — p.Arg1128His, ero nonynsuu-
OHHas 4acTtoTa cocTaBnsieT <1%. MembpaHHO-CBSI-
3aHHbI 6enok ABCAT1, Kogupyembilli 3TUM TEeHOM,
ABNSETCA 4YneHoMm cynepcemeictsa AT®P-cBA3bI-
BalOLWMX KaCCETHbIX TpaHcnopTépos (ATP-binding
cassette transporters, ABC), (byHKUMOHUPYET, Kak Ha-
COC A5 OTTOKa XonecTeprHa ¢ MembpaH KNeToK Ha
JIMNONPOTENHbI BbICOKON MJIOTHOCTW, U Takum obpa-
30M y4yacTByeT B 06paTHOM TPaHCMOPTE XOSIeCTepPU-
Ha. [edekTbl B reHe ABCAT BANSIIOT Ha CNOCOBHOCTb
OLHOUMEHHOr0 TPaHCNopTEpa MepeHOCUTb XonecTe-
PUH 1 ochonunuapl N3 KNeTok ansa 3axasata ApoAil
B KPOBOTOKE, 4YTO MPMBOOUT K runoanbdaninonpoTe-
nHemum [10] n o0BbIYHO NPOSIBASETCSA NP FOMO3UroT-
HOM HOCUTENbCTBE WUAWN Hanu4un GuannensHbix naTo-
reHHbIX BapuaHToB. CHIXEHNE YPOBHA XOnecTepuHa
JIMNONPOTENHOB BbICOKOW NMAOTHOCTU MeHee 1,0 mM/n
y My>X4rH 1 1,3 MM/n 'y XKEeHLLIMH acCcoLMnpPOBaHO C Bbl-
COKUM PUCKOM pasBUTKS aTepocKieposa u ABAseTcs
hakTopom pucka VBC [11]. Y Halwel naumeHTkn — re-
TEPO3UrOTHOM HOCUTESIbHNMLLI MaTOreHHOro BapuaH-
Ta B reHe ABCAT — 0TMe4Yanocb CHUXXEHNE B KPOBU
YPOBHS1 XOIECTEPMHA IMMOMPOTENHOB BbICOKON MJIOT-
HocTu go 0,74 mM/n Ha doHe runep/in(@) — 68,3 mr/an,
YTO, MO HALUEMY MHEHWIO, MOTJI0 OKa3aTb BAUSHNE Ha
PaHHIOK MaHupecTauuio atepockeposa — UHPapKT
Muokapga B 37 feT, a Tak>Xe Hanm4me Mynstugokanb-
HOrO aTepoCKepo3a NoYveYHbIX 1 paxmnouedanbHbiX
apTepuin.

Eweé oovH naToreHHbIn BapuaHT obHapy»XeH B re-
He LIPE y naumeHTa C runepTpurnuuepuaemMuen,
caxapHbiM AnabeTtoM 2-ro Tuna v UHPapKTOM MUO-
Kapga, passuBwMMca B Bo3pacte 39 net. BbisiB-
JIEHHbIA BapuaHT — HyKneoTugHas 3ameHa amuHO-
KWUCNOTbl METMOHMHA Ha TpeoHuH M(ATG)>T(ACG)
NM_005357.4:c.2312T>C B retepo3nMroTHOM COCTOSI-
HAN — paHee He 3aperucTpupoBaH B 6azax KMHU-

YeCKM 3Ha4MMbIX BapuaHToB. [eH LIPE KognpyeT rop-
MOHYYBCTBUTESNIbHYIO NUMNasy, KoTopas rmaposmsyeT
cnoxHble acupbl [12]. B pesynstate myTauuin B reHe
LIPE HapywaeTcs agunoreHes, YTo SBsSeTCs BO3MOX-
HOW MNPUYMHOA runepTpurianuepuaemMun, npuBoauT
K MeTab0oIMHECKM HAPYLLEHNSAM 1 BOSMOXXHOMY pas-
BUTMIO caxapHoro guabeta [13]. BbisiBNeHHbIN Hamu
BapuaHT OnucaH BrnepBble, OOHAKO ero jokaamsauus
B y4acTke, O0OyCNOBMMBAlOLLEM paHEEe OMMCaHHBbIN
heHOTUM, NOBBILEHHbIA YPOBEHb TPUMMULEPUAOB Ha
hoHe HeKoTOoporo nosbiweHus Jin(@) — 31,56 mr/on —
Tak>Xe Jaanm HaM OCHOBaHWe NpPeanosioKnTb yyacTtue
BapuaHTa B paHHeln maHudgecTaummn VIBC.

Y My>X4MHbI 46 NET C KNMHUYECKON MaHudecTaumei
KOPOHApPHOro arepockJ/iepo3a (OCTPbIi KOPOHAPHbIN
cnHopoMm 6e3 nogbéma cermeHTa ST), UMEBLLErO ABYX-
COCYOMUCTOE NMOopakeHre KOPOHAPHbIX apTepuii, AUCnn-
NMOEMUIO, TUNEPTPUrMULEPUEEMUIO  (TPUrIuLepuabl
5,6 MM/n), B reHe APOAS5 BbIsIBNEH BapuaHT, accoumm-
POBaHHbIN C rMNEPTPUrAMLepuaeEMmMen, — HyKneoTua-
Has 3ameHa NM_052968.5:c.962A>T B reTepO3MroTHOM
cocTosHuM — p.His321Leu (nonynsiumoHHasa yacTtoTa
0,000987). Ten APOA5 kopupyeT OOHOVMMEHHbIN be-
nok — anonunonpoTtenH APOAS, KOTOpbI aKcnpeccu-
pyeTcs B neYeHu, ABAAETCS CTUMYNATOPOM NUMNoam3a
TpUrNMLepuaoB Nog LENCTBUEM NNMONPOTENHANNASbI
n anonunonpoTenHa C2, a TakXXe MHIMbupyeT CUHTE3
Tpurnuuepuaos B nedeHn. MyTtauum B reHe APOAS ac-
COUMMPOBAaHbI C rMNePTPUrLepuageMmen n runepam-
nonpotenHemuen 5-ro tuna [14], a HECUHOHUMUYHbIE
myTaumum B reHe APOAS noBbIWAKT PUCK pasBuUTus
nHpapkTa Mnokapaa B 2,2 pasa [15]. CoyeTaHne Ho-
CUTENbCTBa MAaTOreHHOro BapuaHTa C MOBbILLEHHbBIM
ypoBHeM JIn(@) mMorno okasatb Moaynvpylowee nen-
cTBue Ha maHudectaumo VMIBC B paHHeM Bo3pacTe
y 3TOro naumeHTa.

PaHee utanbsHckme nccnegosareny onucanm o0co-
6EHHOCTN (HEHOTUNNYECKON BapnabenbHOCTW, Xapak-
TEePHON AN5 60NbHbLIX C CEMENHON rMnepxonecTepuHe-
MUER, NPOABAAIOLWENCS HEMNOMNHON NEHETPAHTHOCTBLIO
reHoTuna, 3HAYUMOCTbLIO LOMOSHUTESIbHBIX FEHETUYe-
CKUX BapuaHTOB B reHax, CBsi3aHHbIX C mMeTabonus-
Mom nunupoB (ABCG5/8, LDLRAP1 n APOE, LIPA),
obpalas ocoboe BHUMaHUE Ha POsb MOAUUKATOPOB
heHoTUNa NpU aTEPOCKNEPOTUHECKNX OCIOXKHEHNAX
cemMelHon runepxonectepuHemum [9]. Mo Hawwmm gaH-
HbIM, Y nauneHToB 6e3 heHOoTMNa CEMENHON rmnepxo-
NIECTEPVHEMUUN TakKM MoamuumpyowmMm hakTopomM
MOXXET ObITb MOBbLILLEHHbIN YPOBEHb J1n(a).

Takum obpasom, y 4 (22,2%) n3 18 60MbHbIX
C paHHUM OebloToM aTtepocknieposa u 6e3 deHoTuna

www.clinpractice.ru 41

2023

Tom 14 v.2



CEMEVHON rMnepxofieCTeEPMHEMUN ObIIO  BbISIBJIEHO
HOCUTENbCTBO MAaTOMEHHbIX BapUaHTOB rEHOB, Bbi3bl-
BalOLLMX Pa3NNyHble HapyLleHns nunugHoro obmeHa.
CnepyeT OoTMETUTb, 4YTO y 3 6OJbHBIX ObINN BbISBNIE-
Hbl BapuaHTbl, MPUBOASLLME K pa3BuTuiO 3aboneBaHns
TOSIbKO MpPW FOMO3WIrOTHOM HOCUTENIbCTBE BapuaHTa,
a Bce obcnefoBaHHbIe NaumeHTbl Bblan reTepo3nroT-
HbIMK HocuTensmu. Bce 60sbHblE, HECMOTPS Ha OT-
CYTCTBIME KJIMHNYECKN BbIpaXXKEHHOro eHoTuna, nMe-
JIN NpoaTePOreHHbIe N3MEHEHUS B Npodune MNMLOB,
COOTBETCTBYIOLLME TEHETUYECKOMY OedeKTy, U, YTO
6oee Ba)KHO C NPaKTUYECKON TOYKMN 3PEHNS, PAHHIO0
MaHueCcTaumio KINHUYECKN 3HAYMMOrO OCHTIOXKHEH-
HOro arepockiieposa. OTO MO3BOJMISET pacueHnBaTb
JIn(a) kak gononHUTENbHLIM hakTop, MoANMULMPYHO-
LLMIA 1 yCUAMBAKOLWNI BANSIHAE NaTOrEHHbIX BAPUaHTOB
Oake nNpu HOCUTENbCTBE TONBbKO OJHOMO AetheKTHOro
annens, B TOM 4ncie o6bsCHUTb accoumalmio noBbl-
LUEHHOro ypoBHSA JIN(@) ¢ OTArowéHHbIM CEMENHbIM
aHamMHe30M. B coBpeMeHHbIX pekoMeHZaunsx BbICO-
Kuin ypoBeHb J1n (a) Tak>xe paccmaTprBaeTCs Kak map-
Kep, yKasblBAIOLWMIA HA Hannyne CemMenHon rmnepxo-
NeCTEPUHEMUN.

OrpaHuyeHus uccnegosaHus

OrpaHu4eHnemM HacTOSALLEro UCCnefoBaHns SABNs-
€TCs HebOoMbLLION 06BEM BbIGOPKN. Kpome Toro, Hamm
He nNpPOBOOWUIIOCL CerperaumMoHHOe UWCccnenoBaHune,
B CBSI3M C YEM 3aKJllo4eHne 06 accoumaummn BbisiBJIEH-
HbIX MATOreHHbIX BapuvaHTOB C paHHeil MaHudecTa-
unen UBC aBnatoTca NyLb NPeAnofioXKEHNEM.

3AKJTIOYEHUE

JIn(@) MmoxeT BbITb MapKepoM, MO3BOJISIOLLMM Bbl-
LENUTb rPynMbl NALUMEHTOB C BbICOKON BEPOSITHOCTLIO
MaToOreHHbIX BapMaHTOB B FreHax CUCTEMbI JIMMUAHOMO
obmeHa cpegu 60JfbHBIX C paHHer MaHudecTauuen
MBC, HO 6€3 KNNHNYECKNX MPU3HAKOB CEMENHON -
nepxonecTepuHemMnm.

Ha ocHoBaHuM [aHHOro NUAOTHOIO NCCeA0BaHUS
PEKOMEHAYETCS MPOBEAEHNE CNELManbHO CMIaHNPO-
BaHHOrO MHOrOLEHTPOBOr0 UCCNefoBaHus, KOTOpoe
CMOXET MOATBEPANTL LEeecoobpasHOCTb MOMEKY-
NISIPHO-TEHETNYECKOrO UCCefoBaHnsa Yy nauueHToB
Cc paHHen manudpectaumenn VIBC un yposHem Jin(a)
>30 mr/on.

OONOJIHUTEJIbHAA UHOOPMALLIAA

Bknap aBTOpOB. A.A. PoroxxmnHa — c60op gaHHbIX,
oTOOp MaTepuana, aHanu3d MnoJlyYeHHbIX pe3ynbTa-
TOB, HanucaHnune ctatbn; O.H. VMiBaHoBa — npoBege-
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HMEe FeHEeTUYECKOro WCCNefoBaHns, aHann3 OaHHbIX;
J1.0. MyHyLLUKnHa — aHannu3 rnosy4YeHHbIX OaHHbIX, 00-
Cy)XOeHne pesynbtaTtoB uccneposanus; B.A. bpax-
HUK — OTOOp MaTepuana, aHann3 LaHHbIX, 00CYyX-
neHne nybnukaumn; E.A. 3y6oBa — c60Op AaHHbIX,
oTtbop maTepuana, aHanna gaHHbix; J1.A. ViBaHoBa —
npoBefeHne NabopaTopHbIX MCCNEenoBaHWA, aHann3
naHHbIx; [J.A. 3artelimkos — nnaHuposaHue pabo-
Thbl, aHaNU3 OaHHbIX, MOAroToBKa nybnvkaumm. ABTo-
pbl MOATBEPXKAAIOT COOTBETCTBME CBOEr0 aBTOPCTBA
MexayHapogHbiM Kputepusm ICMJE (Bce aBTopbl
BHECNN CYLUECTBEHHbI BKNaA B pPa3paboTKy KOH-
uenuun, NPOBELEHME WCCeO0BaHNA U MOArOTOBKY
cTaTby, NPOYaM 1 0pobpnan huHanbLHY0 BEPCUIO ne-
pen nybnukauymen).
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CPEAHECPOYHbIE PE3YJIbTATbI NEYEHUA
OCTPOW 3AAHENATEPANIbHON POTALMOHHOM
HECTABU/IbHOCTU IOKTEBOIO CYCTABA

M.A. Xax Xmangu' 2, ®.J1. Jlasko™ 2, A.IN. Mpusos' 2, H.B. 3aropogHuii’: 3, E.A. Bensk" 2,

A.A. Axnawes' 4, M.®. Jlasko' 2, A.B. Ky3HeuoB' 2, 'A. CTpawmHckuin'

1 Poccuiickuii yHBEPCUTET Apy»K6bl HApoaoB vMmeHn Matpuca Jlymym6bl, Mockea, Poccuiickas ®epepauyisi

2 Topopckast KnnHndeckas 6onbHuLa nmexn B.M. BysiHoBa, Mockea, Poccuiickas ®egepaums

3 HaumoHasnbHbli MegUMHCKNIA UCCNIE[OBATENBCKUI LIEHTP TpaBMaTonorum 1 optoneguy nmeHn H.H. Mproposa, Mockea,
Poccuiickas ®epepauns

4 depeparnbHbIil HayYHO-KIIMHUYECKUI LEHTP CNELani3npoBaHHbIX BULOB MEOULWHCKOM MOMOLLM N MEAVLIMHCKIX TEXHOMOMA,
Mocksa, Poccuiickas ®epepaums

O6ocHoBaHume. BbiByxu KOCTeV npeanaeybsi OTHOCSATCS K PEAKVM TpaBMaMm C €XerofgHov BCTpeYae-
MocTbto 5,2 crydas Ha 100 000 HaceneHus. 3agHenarepasibHast POTaUMOHHass HECTabubHOCTb SIBJIS-
eTCs1 caMbIM PacrpOCTPaHEHHbIM OCIOXHEHNEM KOHCEPBAaTUBHOIO JIEHEHWS] BbIBUXOB KOCTEWN Mpes-
rneybs. s coxpaHeHnsi KOHrPYySHTHOCTY ¥ 06ecredYeHsi PaHHUX ABVIXXEHU B JIOKTEBOM CycTaBe Tpe-
byeTcs nepBUYHOE BOCCTaHOBJIEHNE UM PEKOHCTPYKLUS MOBPEXAEHHbLIX CBSA30K JIOKTEBOroO CycTasa.
Llenb nccnepgoBaHuss — OLUEHUTb KIMHNYECKNE U (DYHKLMOHA IbHbIE PEe3y/ibTaTkl ocse ornepaTuBHOro
BOCCTaHOBJIEHUSI CBSI30K [PV OCTPOU 3ajHesarepalsibHO pPOTayMOHHONW HeCTabuibHOCTY JIOKTEBOIO
cyctaBa. Metopgsbl. VicciegoBaHne OCHOBaHO Ha MPOCHEKTUBHOM aHasin3e Cepuy KIMHUYECKUX CIIy-
4aeB, BKJIKOHaroLyen B 0bLyen CJI0XKHOCTY 17 nayneHToB ¢ guarHO30M OCTPOU 3afgHesnarepasibHON po-
TaLMNOHHOW HECTabUIbHOCTH, U3 HUX 5 MPOCTbIX BbIBUXOB KOCTEN Mpearnaeyes, 9 nepesoMoBbLIBUXOB
KoCTen npeanieybs v 3 nepesioMma rosoBKU J1yHeBO KOCTU. PehukcaLuio natepasibHON JIOKTEBOM KOJI-
niarepasibHON CBS3KU BbIMOJIHAIN C UCMOIb30BaHUEM aHKEPHOro hukcaropa miam MeTogoM «KOCTHbIX
TyHHene». OUeHKy pesy/ibTaToB MPOBOAMIN M0 KIMHUYECKMM acrnexktam (Tect Lateral Pivot Shift —
[vana3oH ABVXKEHWUH), LKae OLEeHKU (PYHKLIMOHaIbHOrO COCTOsIHUS IoKTeBoro cyctasa (MEPS), Okc-
¢opackoi wkane oueHku 1okTesoro cyctasa (OEC), B TOM uucie ¢ y46TOM PEeHTreHO0MM4eCKUX pe-
3ynbTaToB. Pe3ynbraTtel. Bo Bcex ciyyasx 6biia JOCTUrHYyTa CTabuibHOCTb JIOKTEBOIO CycTaBa ro PeHT-
reHOIOMNYECKUM U KIIMHUYECKUM acriektam. B 4 ciy4dasix notpeboBasiacb 4OMNOAHUTE/IbHAS naacTyka
mMefmasibHON KOJ1IaTepasibHOV CBSI3KM 0C/1e BOCCTaHOB/IEHNS IaTepasibHOro CBSI304YHOrO KOMIIEKCa.
o wkane MEPS nony4eHo 58% otnnyHbix, 35% xopoLunx n 5,8% y[oBneTBopuTesibHbIX PE3YIbTaTos.
3aknrovyeHne. BoccTaHOBIEHVE KOMITIEKCA SlaTepasibHOV JIOKTEBOW KOJ1/1aTepasibHOV CBS3KU SIB/ISIET-
cs1 besornacHo n 3¢hcheKTUBHOW NPoLe[ypoU, KoTopas obecreunBaeT cTabuibHOCTb JIOKTEBOIO cycTa-
Ba, r03BOJISAET NaymeHTaM BEPHYTHCS K MOJIHOLEHHON (OU3NHECKON aKTUBHOCTY U U30exxaTb pa3BUTus
3agHesiaTepasibHoVi POTaLMOHHON HECTabUIbHOCTHM CycTaBa.

Knro4yeBbie cnoBa: /10KTEBOM cycrTas; HecTabusibHOCTb; ﬂaTepaﬂbeIVl KOﬂﬂaTepaﬂbeIVI CBSI304YHbIN
KOMIJIEKC, JlaTepallbHas JIOKTeBas KoJijlatepalsibHas CBA3Ka, BblIBUX KocTen rpegrizieqdps.

Ans yntupoBarnunsa: Xax Xmangn M.A., Jlazko @.J1., Mpusos A.l., BaropogHun H.B., bensik E.A., Axna-
wes A.A., JTazko M.®., KyaHeuoB A.B., CtpawwmnHckuii IA. CpeaHeCcpoyHble pe3ynbTaTbl JIEYEHNS OCTPON
3agHenarepanbHOl POTaUMOHHON HECTabUIBHOCTY NTOKTEBOroO cycTasa. KimHn4eckas npaktyka. 2023;
14(2):44-53. doi: https://doi.org/10.17816/clinpract225840

MocTtynuna 12.02.2023 MpuHaTa 22.05.2023 Ony6nukosaHa 30.06.2023

OBOCHOBAHME NaTonorM4ecKyd aHaTOMUIO BbIBMXa JIOKTEBOrO CyC-

3apHenaTtepanbHas poTauvMoHHasi HeCTabubHOCTb
ABNSIETCA Hanboniee pPacnpoCTPaHEHHbIM WCXOOO0M,
BbI3BaHHbIM HECOCTOSATENIbHOCTbLIO NlaTePasibHOM NOK-
TeBow konnatepansHon ceasku (JTJTKC) nocne Tpasmbl
NoKTeBoOro cycrasa (puc. 1) [1], B 4acTHOCTU Nocne Bbl-
Buxa. S.W. O’Driscoll n coasT. B 1991 roay [2] onucanu
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TaBa 1 OblNM NepBbIMK, KTO NOATBEPAMN 3afHenaTe-
pasnbHY0 POTALMOHHYIO HECTabuNbHOCTb JIOKTEBOrO
cycTtasa nocne Tpasmbl JIJIKC.

HecTabunbHOCTL SIBNSETCA MeHee pacnpocTpa-
HEHHOWN NaTonormen, Yem TYronoaBMXHOCTb, HO C TEX
nop, Kak Gblay OnMcaHbl aHATOMUYECKME OCHOBbI 3af-
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MID-TERM RESULTS OF THE TREATMENT
OF ACUTE POSTERO-LATERAL ROTATIONAL
INSTABILITY OF THE ELBOW JOINT

M.A. Haj Hmaidi'- 2, F.L. Lazko™ 2, A.P. Prizov' 2, N.V. Zagorodniy' 3, E.A. Belyak'- 2,

A.A. Akhpashev' 4, M.F. Lazko" 2, A.V. Kuznetsov' 2, G.A. Strashinskiy’

' Peoples’ Friendship University of Russia, Moscow, Russian Federation

2 Moscow City Clinical Hospital in honor of V.M. Buyanov, Moscow, Russian Federation

3 Priorov Central institute for Trauma and Orthopedics, Moscow, Russian Federation

4 Federal Research and Clinical Center of Specialized Medical Care and Medical Technologies, Moscow, Russian Federation

Background: Dislocations of the forearm are rare injuries with the annual incidence of 6.1 cases per
7100 000 population. Postero-lateral rotational instability is the most common complication after the
conservative treatment of forearm dislocations. To restore the congruency and provide early movements
in the elbow joint, the primary repair or reconstruction of the damaged ligaments of the elbow are
required. Aim: to evaluate the clinical and functional results after the surgical repair of the elbow joint
ligaments in acute postero-lateral rotational instability. Methods: The study was based on a retrospective
analysis of a series of clinical cases, including 17 patients with acute postero-lateral rotational instability,
among them 5 simple forearm dislocations, 9 fracture-dislocations of the forearm and 3 fractures of the
radial head. Refixation of the lateral ulnar ligament was performed with anchor fixation or bone tunnels.
The evaluation was performed using the clinical aspects (the «lateral pivot shift» test, the range of motion),
according to the scale for the evaluation of the elbow joint functional condition (MEPS), Oxford scale of
the elbow joint evaluation (OEC), the X-ray results were also estimated. Results: In all the cases the elbow
joint stability had been achieved, according to the X-ray and clinical aspects. In 4 cases, additional plasty
of the medial collateral ligament was needed and performed after the restoration of the lateral ligament
complex. According to the MEPS scale, 58% of the achieved results were excellent, 35% were good and
5.8% were satisfactory. Conclusion: The restoration of the lateral ulnar collateral ligament complex is
a safe and effective procedure, which restores the elbow joint stability and allows the patients to return to
full physical activity and avoid the development of postero-lateral rotational joint instability.

Keywords: elbow joint; instability; lateral collateral ligament complex; lateral ulnar collateral ligament;
forearm dislocation.
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HenaTepanbHON POTaUMOHHON HECTABWUIBHOCTH, B NU-
Tepartype e ygensietcsa 6onblie BHumaHusa [3-7]. o
JaHHbIM nuTepatypsl [8], y 30% naumeHTOB Nocne KoH-
CepBaTUBHOMO JIEYEHMUS BbIBUXOB KOCTEN Npegnsieybs
pasBuBaeTCs CyObeKTUBHAS HECTAOWUIBHOCTb JIOKTe-
BOro cycTaBa, OfHaKO (PyHKLMOHanbHas HecTabusb-
HOCTb Oy[eT 3aBUCETb OT Harpy3Ky Ha CycTaBs, O YéM
coobwanock B 8% cny4aes [9]. [Nepenombl ronoBku
JIy4eBOW KOCTW, KOTOPbIE M3HAYaNIbHO MPOSBSOTCS
KakK HEOC/OXXHEHHbIE, TakK>XKe MOTyT Co4eTaTbCs C MNo-
BPEXAEHMNEM CBSA30YHBIX CTPYKTYp cycTasa. o gaH-
HbIM NUTEPaTypbl, NPV NepesioMax rofIoBKU Jy4eBOn
kocTu lI-1ll Tna no knaccugukaumm MalicoHa paspbl-

Bbl laTepasnibHOro CBA304HOr0 KOMMEKCA BCTpeYaroT-
cs B 80%, a MmeamanbHON KonnaTtepanbHON CBA3KN —
B 55% cnyyaes [10].

BbiBUX1 KocTen npepgnnevbs OTHOCATCA K pefn-
KM TpaBMam C eXXerogHon 3aboneBaeMocCTblo 5,2 Ha
100 000 Hacenenus [11]. JlokTeBOI cycTaB HaxoguTcs
Ha BTOPOM MECTe MO 4acTOoTe BbIBUXOB CpPeau Kpymn-
HbIX CYCTaBOB Yy MOJIOAbIX MaLUVEHTOB MOCHe Mnneye-
BOro CycTaBa W Ha NepBOM MECTEe B MeguaTpuyecKon
nonyaauun, Npyu 3ToM BbIBUXK cocTaBnsatoT ot 10 oo
25% Bcex TpaBM NOKTEBOrO cycTaBa. Kak npasuno,
OHW BO3HMKAIOT B pe3ynbraTe NafaeHnst Ha BbITAHYTYHO
pyKy, okono 40% — npu cnopTuBHON Tpaswme [2].
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MepepHnit ny4ok

3apgHuii ny4ok

[NonepeyHas ceA3ka
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Kancyna

NaTepanbHas noKTeBas KonnatepasnbHas cBa3ka

Pwuc. 1. MegnanbHbIl n natepanbHbIi KonnatepasbHble CBA304HbIE KOMMeKehl [1].

Fig. 1. Medial and lateral collateral ligament complex [1].

TpaanunoHHO TpaBMaTosiorM-opTonenpl OTAa0T
NPeANoYTEHNE KOHCEPBATMBHOMY JIEYEHNIO NMPOCTOrO
BbIBMIXa JIOKTEBOro cycrtasa [12-14]. OgHako B uccne-
posaHum, onybnmkosaHHoMm R.E. Anakwe ¢ coagT. [9],
13 110 naumMeHToB, NOAy4YaBLUNX KOHCEPBATMBHOE Ne-
YeHne Mo noBoAdy NPOCTOro BbiBMXa M HabnogaeMbixX
B cpedHeM B TedeHune 88 mecsiues, 56% cTpaganm
OT OCTaTO4YHOW CKOBAHHOCTU, a 62% — OT ocTaTouy-
Houn 6onn. B 2017 rogy P. Arrigoni ¢ coasrT. [15] coo6-
wmnm, 4to 6onee 85% nauMEHTOB C HEKYMNMPYEMbIM
natepasnbHbIM  3MUKOHAWIMTOM [OEMOHCTPUPYIOT MO
KpaiHel Mepe oguH NaToNOrMYecKuii BHyTpUCyCTaB-
HOW npuaHak, 1 no4tn 50% UMeoT No KpariHein mepe
OfOMH MpU3HaK NaTosiornn natepasbHbIX KonnaTeparb-
HbIX CBSI30K; CO06OLAN0Ch Tak)Xe 06 0CTaTO4YHOW He-
cTabunbHOCTM B cycTaBe. HecTabuibHOCTb, BbISIBNIS-
emasl Npu KIMHU4eCcKom obcneaoBaHnv, B YHaCTHOCTM
XPOHUYeckas 3apHenaTepanbHas pPOTaLMOHHAs He-
CTabuIbHOCTb JIOKTEBOrO CycTasa, MMEET OuanasoH
BCTPEYaEMOCTU, MO [HaHHbIM pasHbIX aBTOPOB, OT
19% [16] po 35% [17].

MpocTble BbIBUXM NOKTEBOrO cycTaBa OObIYHO Xa-
pPaKTeEpPU3YIOTCA OTCyTCTBMEM Mepenoma. HesHauu-
TeNbHble MOBPEXAEHMS KOCTEl UHOrga BCTpedvatoT-
Csl B COYETAHMM C MPOCTbIMU BbIBMXaMu U OMUCaHBbI
B 10% cny4yaes [18]. O6bIMHO OHM BKOHAKOT OTPbIBHbIE
nepenombl MeauanbHOro Unv flatepanbHOro Hagmbl-
LLieNIKa, BEPXYLLKM BEHEYHOr0 OTPOCTKA U HEGobLUME
KOCTHO-XPSILLEBbIE NMOBPEXOEHUS, HE BCErAa BUAMMbIE
Ha CTaHOApPTHbIX PEeHTreHorpaMmmMax. 3Ha4YumMoCTb Ta-
K1X NOBPEXOEHU HeM3BeCTHa 1 Manomndyyena [19, 20].

Xupyprudeckoe nedeHne HecTabusibHOro npocTo-
ro BbiBMXa JIOKTEBOIO CycTaBa BKJIOYAET HaNoXeHne
LLBOB 1 PEKOHCTPYKLMIO KaK natepasnbHOro CBA304HO-
ro KOMMJfeKca, Tak 1 nepegHen nopunn megnansHoOm
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konnatepanbHoi ceaskn (MKC) [18, 20, 21]. XoTa MHo-
rme cneumanmcTbl U CKIOHSOTCS K KOHCEepPBaTVBHOMY
JIEYEHMIO BbIBMXOB KOCTEWN Mpeannedbsl, HO Hey[ooB-
NeTBOPUTESIbHbIE Pe3ynbTaTbl TakoW Tepanuu npeg-
nonaratoT NepecMoTP AaHHON TaKTUKW B MOMb3y XU-
pyprn4eckoro sie4eHuns, 4Tto 06DBbACHSAET aKTyaJIbHOCTb
AaHHOro nccnepoBaHus.

Lenb uccnepoBaHust — OLEHUTb KJIMHUYECKME
1 PyHKLMOHaNbHbIE pe3ynbTaThl MOC/E onepaTnBHO-
roO BOCCTaHOBJ/IEHMSI CBA3OK MpW OCTPOW 3agHenaTe-
panbHOM POTaLMOHHON HECTabubHOCTM JNIOKTEBOrO
cycTaga.

METO[bI

[Awn3aiii nccnepoBaHusa

PeTtpocnekTusHoe.

lMpoBenéHHOE MeAWLMHCKOE BMELLATENbCTBO —
ornepartrBHOE JIe4YeHNEe C BOCCTAHOBIEHNEM CBA304HO-
ro annapara JIOKTEBOro cyctaBa. Pe3ynsrartbl Ie4eHns
OLEHVBANNCb KJIMHNYECKN C UCMOJIb30BAHNEM LLKAJSI-
OMPOCHWKOB U peHTreHorpadum NOKTEBOro cycTasa.

Kputepun cootBeTcTBuUS

Kputepuy BK/IOYEHUSI: MaUMEHTbl C OCTPON 3ap-
HenaTepanbHON POTALUMOHHOW HEeCTabuIbHOCTLIO Ha
¢oHe TpaBMaTU4eCKOW 3aKpbITOM TPaBMbl JIOKTEBO-
ro cycTtaBa (BbIBUX KOCTEN Npepnsedbst kak 6e3, Tak
1 ¢ conyTcTByoWwmM nepenomom; otpbis JIJIKC ¢ ne-
PENIOMOM FOSIOBKM JIyHEBOW KOCTH).

KpMTepl/lVl HEBKJIOYEeHUs. OTKpPbITble BbIBUXW; OC-
JIOXKHEHHbIE NMOBPEXAEHNSIMM HEPBOB NEPENOMbI U Ne-
PENIOMOBbIBMXM JIOKTEBOrO CycTaBa; NauueHTbl nocne
yOANEeHNst TONOBKW JIYY4EBOW KOCTW; COMyTCTBYOLLNE
nepenomMbl uncunaTepanbHOW KOHEYHOCTW; Hanmdme
B aHamHe3e 060neBOro cuHgpoMa wunm Hectabusb-
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OPUTUHAJIbHOE NCCJTEAOBAHUE

HOCTWN OO0 MNOoJiyHeHna TpaBMbl; paHee I'IepeHeCéHHble
onepaunn Ha NoOKTeBOM CyCTaBe.

YcnoBus npoBegeHust

WccnepoBaHne npoBemeHo Ha 6ase kadeppol
Tpasmaronorum n optonegun ®rAQY BO «Poccuii-
CKUIN yHUBEPCUTET APY>XXObl HAPOAOB MeHn MNaTtpuca
Jlymym6bi» n F'BY3 «[opoackas knmHnyeckas 60bH1La
umeHn B.M. BysHoBa» [JenapTameHTa 3paBooxpaHe-
HMs ropoga MockBbl.

MpopomknTenbHOCTbL UCCNeaoBaHUA
ViccnepgoBaHue BbinonHAnoCbL B nepuog ¢ 2020
no 2022 rop.

OnucaHne meguULMHCKOro BMellaTenbCcTBa

B nccneposaHne Bowio 17 naunMeHToB, KOTOPbLIM
6blna NpoBefeHa NiacTnka KOMMeKca farepasbHON
JIOKTEBOW KoNJiatepanbHON CBSA3KM MO NoBofdy 3agHe-
narepasbHON POTaLVOHHON HecTabunbHOCTM Mocne
NPOCTOr0 3aKpbITOrO BbIBMXa KOCTEN npeanseybs,
B TOM YUCJIE B COYETAHMM C OKOJIOCYCTaBHbIMU Mepe-
JloMamu, a Tak)Xe 3aKpbITOro nepesioma rofloBKn Jy-
4eBOW KOCTMW.

PeHTreHonornyeckoe nccnegoBaHne npoBoAnIOChH
0O 1 nocne BrnpaBfieHns BbiBMXa BO BCEX Cy4vasix.
OKOHYaTeNbHYI0 OLEHKY CPEeOHEeCPOYHbIX Pe3ynbra-
TOB NPOBOAUM Yepes 6 MecsLeB NOCce onepawui.

Bce BbiBMXM nepBOHa4anbHO OblivM  BNpaBfeHbI
B NPUEMHOM OTAENIEHNM NOCNe BHYTPUCYCTaBHOWN aHe-
cTe3nn pacteopoM 1% nmpgokanHa u MMMoBMIn3osa-
Hbl 3afHEel rMNCcCOBOW JIOHreToW. 3apHenaTtepasnbHbIX
BbIBUXOB Obino 10, 3agHUX — 2, MegmanbHbli — 1.
[MoaBbIBUX UM HEKOHIPY3HTHOCTb  BMNPaBfIEHHOro
JIOKTEBOro cyctasa Habnwoganu B 9 cnyyasax, Hebonb-
LLIOW OTPbIB KOCTHOIO (pparMeHTa B MeCTe npukpense-
Hus JIJTIKC oT nne4veBoi KOCTN — B 3, OTPbIB KOCTHOIO
hparMeHTa B MECTE NPUKPENSIEHNSA MegnanbHOM Kon-
naTepanbHO CBA3KMW OT nneyveBomn koctn — B 1, nepe-
nom | n Il TMna BEHEeYHOro OTpPoCTKa — B 2, KpaeBoi
nepenomM CyCTaBHON MOBEPXHOCTU FOSIOBKU JTy4EBOWN
kocTn — B 2, noeBpexpaeHne OcbopHa-KoTTepunna
(Osborne-Cotterill — B 3 [22, 23]. Bo Bcex cnyyasx
MarHUTHO-pe30HaHCHas Tomorpadgus nokasana oT-
pbiB JIJIKC oT mMecTa npukpenseHus K nae4esomn Ko-
ctn. Cyxoxunua pasrnbatenein 6binm NOBPEXAEHbI
B 6 cny4asx, MKC — B 12, nneyeBas mbiwua — B 3, Cy-
XOXWnms crmbartenenn — B 2, paspbiB TIOKTEBOW MbiLL-
Libl OTMEYEH B 2 Criyyasx.

CpefHsisa NPoOooOMKUTENBHOCTb BPEMEHN OT TpaB-
Mbl [0 onepauun — 9 [6; 13] cyTokK.

KomnbtoTepHas Tomorpadus 6bina npoegeHa 12 na-
UMeHTam, MarHUTHO-pe30HaHCcHas Tomorpagus — 14.

[unarHo3 BbICTaBNSAN Ha OCHOBAHUM PEHTIEHOJ10-
rMYeCcKoro noABbIBUXa UM HEKOHIPYSHTHOrO cycTasa
nocne BrpaBfieHUs BbiBMXa. Y BCEX NAUMEHTOB Mop,
aHecTe3uein bbln nosoxnTenbHbIli TecT Lateral Pivot
Shift, nnu tect MakHTOoLwa (Mcintosh).

JloKkTeBOW cycTaB oueHuBanu No amnauTyge osu-
XKEHWI, CTabWIbHOCTM MPU PEHTFEHOCKONMUM Mnocne
aHecTe3uN.

BanbrycHble 1 BapyCHble CTPECC-TECTbI MPOBOANN
npu pasrmbaHum noktesoro cyctasa o 30°. Bo Bcex
clny4asx OOHapy>XeHO Hanuynme noAaBbiBMXa WM He-
KOHIPY3HTHOCTb Npu pa3rmbaHnm JOKTEBOro CycTasa.

CTabunbHOCTL CycTaBa OLEHMBaNM TakXe Mnoc-
ne pedukcauun JIJIKC nopg peHTreHOCKOMUYeCKnNM
KOHTPOMEM: NPV MOJSIHOW aMNANTyAe ABUXEHUA N OT-
CYTCTBMU NOABbIBMXA U CYCTABHOW HEKOHIPY3HTHO-
CTV onepauuio 3akaH4mBanu 6e3 nnacTukn Mepu-
anbHbIX CTPYKTYpP; €CNN NOKTEBOW CyCcTaB OCTaBascs
HeCcTabubHbIM NPU pasrnbaHun, To BOCCTaHaBAMBaIM
MKC nyTém pedukcaumm ¢ MOMOLLbIO TUTAHOBOrO aH-
KepHOro ¢ukcaropa.

OnepatuBHasi TexHMKa. Xupyprudeckas ornepa-
uMst Nnposoguiack nog o6Len n/mnu NPoOBOAHUKOBON
aHecTe3nen nMneyvYeBoro CrAETEHUS MNOAMbILLEYHbLIM
UM HaZKMOUYNYHBIM OOCTYMNOM, MOA YNbTPa3BYKOBbIM
KOHTPONEM C WCMNOJSIb30BaHNEM HENPOCTUMYNATOpa
STIMUPLEX (TepmaHunsl), C HaIOXKEHMEM KPOBOOCTa-
HaBNMBAIOLLIErO XryTa Ha BEPXHIO TPEThb MeYa B rno-
NOXEHUN naumeHTa Ha cnuHe. PyKy yknagpiBanu Ha
npucTasHon CTonuK. [lof KOHTPONem 3NeKTPOHHO-
ONTUYECKOro NpeobpasoBarens NoaTBEPX4any guar-
HO3 3agHenarTepasibHOM POTALMOHHON HECTaOWNBHOCTU
¢ nomoupto Tecta Lateral Pivot Shift (Mcintosh) [4], Ba-
PYCHOI0 1 BaNbl'yCHOIO CTPECC-TECTOB, KOTOPbIE AasN
NONIOXKNTENbHBIE PE3YNbTaThbl BO BCEX Cly4asix, KpoMe
N30NMPOBAaHHBLIX NEPENOMOB FOfIOBKMW Iy4EeBOW KOCTU.
B cnyyasx n3onmpoBaHHOro nepenomMa rosioBku nyye-
BOW KOCTUW BapyCHbIN CTPECC-TECT BblN OTPULLATESNbHBIM.

Xupypruyecknii 4OCTYN OCYLLECTBAANN AOCTYNOM
Koxepa [12] mexxgy NoKTeBbIM pasrmbaTesiem 3anscTbs
N NIOKTEBON Mbilwen. O6wwmin pasrubatenb KNCTU OT-
BOAMIICSA 6€3 ero oTCeYeHns oisi Bu3yanmasaumm Mecta
npukpenneHns JIIKC Ha natepanbHOM HagMbiLWENKe
nieyeson KOCTN. Bo BCcex cny4asx oTpbIB NPOUCXOANS
OT MecTa NpUKpenieHns Ha naTepasbHOM HaaMbILLen-
ke. Ha aTom aTane npou3sBoguin caHaLuuio NOKTEBO-
ro cycraea W ypaneHue BHYTPUCYCTaBHON remarto-
Mbl. JIJTIKC Bbigensinn Bmecte ¢ JIKC, npowwnsanu no
KpakoBy 1 pedukcnposanm K MecTy NpUKpenneHus
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npu nomowm aHkepHoro cukcaropa FASTIN (DePuy
Sintes, CLLA) gnameTtpom 5,5 MM. YCcTaHOBKa aHkepa
nposogunack Ha 0,5 cM nNpokcumMasnbHee MecTa npu-
KpenneHus ans 6osee NoJHOLEHHOrO CONOCTaBEHNS
NOBPEXAEHHOrO cyxoxunus. OkoHYaTensHast peguk-
cauna JIJIKC npoBogunacb B MOMOXEHUN MpoHauun
npegnneybs n 45° crubaHms B TOKTEBOM cycTase. [pu
nepenomMax roJfIoBKM Jly4eBOW KOCTU pednkcaumio
JINNKC BbinonHsam n3 goctyna Kannaxa.

B 7 (41%) cnyyasx pedwukcauyuno JIJIKC nposogu-
JIM N0 METOAY «KOCTHbIX KaHafIOB»: HUTU MPOBOOUIN
TpaHCcoCCanbHO 4Yepes 3 KaHana, BbIMNONHEHHbIX CBEp-
JIoM 2,7 MM B Bufe TpeyronbHUKa ¢ BEPLUNHON B MeC-
TE NPUKPENNEHNs CyXOXUINsa 1 OCHOBaHuSA, Ha 1 cm
BbllLIe HAAMbILLENKA Y PaBHOYAANEHHbLIX OT HErO BEHT-
panbHO 1 AopP3asbHO.

Mpn coxpaHeHUn HecTabunbHOCTWM Mocne pe-
dukcaumm JIJIKC un Hannumns nospexpgeHus MKC
BbINonHANM pedukcaumo MKC K BHYTpeHHeMY Hapj-
MbILLENKY MMe4eBON KOCTU MO CXOXel MeToauke
npu nomowm aHkepHoro dukcatopa FASTIN 5,5 mm
(DePuy Sintes, CLUA). OanHy0 MaHunynsuuioo Bbl-
nonHuam 10 (58,8%) nauyuneHtam. Pedmkcaumo MKC
NPOBOAMAN W3 MepedHeMenunanbHoOro goctyna 6e3
BM3yanM3auum n TPaHCNO3WLMM JIOKTEBOrO HepBa.
Y 1 nayueHTa B CBA3W C BbISABMIEHHbIM MO MarHUTHO-
PEe30HaHCHON ToMorpadguy NogBbIBUXOM JIOKTEBOMO
HepBa BbIMNOSHWAN TPAHCMNO3MLMIO JIOKTEBOrO HepBa
Ha nepegHIol0 MOBEPXHOCTb, MPUYEM BU3yanusauums
MKC n BHyTpEeHHero Hagmeblwenka B A4aHHOM cllydae
6blna 60nee NOMHOLEHHOM.

MocneonepauynoHHoe BepeHue. VImmobunuaa-
LU0 NIOKTEBOro cycTaBa B MOJIOXKeHUU crubaHms 90°
nposoannn B TedeHne 2-3 gHein. danee nmmobunu-
3aumsa npoposKanacbk B Cneuvann3npoBaHHOM LUap-
HUPHOM oOpTe3e C Uuenblo obecneveHust LBUXEHUN
B JIOKTEBOM CyCTaBe, NMpu 3TOM pasrmbaHne orpaHu-
ynsann go 30° B TeyeHue 2 Hefenb nocne onepauuu,
a crmbaHne He orpaHnyMBaIn. Ynpa>kHeHns Ha yKpen-
NeHVe MbIlL, nfeYa, 3anacTbs U KUCTW paspeLlan
npu OTCYTCTBUMN BblPaXXEHHOro 60NEBOr0 CUHOPOMA.
ViMmobunmaaunio npekpawani vyepes 4 Hepgenu noc-
ne onepauumu, nocne 4ero BCe naumeHTbl NPOXOoaun
peabnanTaLmoHHOE fieveHmne (nevebHast hrsKynsTypa,
dusnoTepanus). Bce orpaHndeHns cHumanm K 6-i He-
nene nocne onepauun. CnopTMBHbIE HArpy3KM No3Bo-
nanuce Yepes 2-3 Mecsua nocse onepauun.

MeTopabl perucTpawum UCxoaos
PesyanaTbl nevyeHna oueHmBannCb KINHUNYECKN
(omanasoH OBMXKEHWIN B NTOKTEBOM CycTaBe; 60neBON

OPUTUHAJIbHOE NCC/TTIEAOBAHUE

CUHAPOM C ucnonb3osaHnem 10-6annbHON BU3yanb-
HOW aHanorosoW wWkanel, roe «0» O3Ha4yaeT OTCyT-
ctBrne 6onu, «10» — MakcumanbHO CUMbHYK 607b;
YPOBEHb CTabunbHOCTM cycTaa) 1 no wkanam MEPS
(Mayo Elbow Performance Score) [11] n OES (Oxford
Elbow Score) [24, 25] 4yepe3 6 mecsiLeB Nocne onepa-
uun. Ons MEPS 6bina npoBegeHa kateropusaunsi c-
xogoB no Morrey [4] (=90 6an1n10B — OTANYHBIA UCXOA,
oT 75 po 89 — xopowwni, oT 60 fo 74 — yooBneTBopu-
TenbHbIn, <60 — nnoxon). CTabnnbHOCTb NTOKTEBOrO
cycTaBa OLeHVBanu npu NMomoLyy BasibIyCHOro 1 Ba-
PYCHOro CTpecc-TecToB, a Takxxe Tecta Lateral Pivot
Shift (Mcintosh). PeHTreHonornyeckne ncxoabl, BKtO-
Yyas NoCTTpaBMaTUYECKNE N3MEHEHUS, OLIEHMBANN MO
KOHTPOJIbHbIM PEHTreHorpaMmam JIOKTEBOrO cycTaBa
B BYX NPOEKLMAX.

OTn4yeckas akcnepTusa

MpoTokon uccnepgoBaHns 0fobpeH KOMUTETOM MO
atuke MeguuuHckoro nHetutyta ®rAy BO «Poccewii-
CKUNA yHMBEpCUTET APY>KObl HapopoBs» (IMpoTokon Ne 3
ot 12.11.2020).

CTtaTtuctuyeckuin aHanus

Cratuctnyeckas o6paboTka AaHHbIX NpoBoauach
npu nomowm nporpammel Statistica 10 (StatSoft).

B cBsi3u ¢ manoli BbIGOPKON CTaTUCTUYECKNIA aHa-
I3 NPOBOOMIICS MO KPUTEPUAM HENapaMeTpUHECKOi
cTatucTuku. MNpun aHanmse BbIOBOPKU KONYECTBEHHbIE
OaHHble onuckiBany meguaHon (Me), nHTepKBapTWib-
HbIM pa3maxoM (25-11 1 75-11 NPOLEHTWAN), MAHMYMOM
N MakcuMymom (min, max). [Ons cpaBHEeHMS OaHHbIX
ucnonb3oBanu Kputepuii Kpackena-Yonnuca (cpas-
HEHMEe HECKOJIbKMX HE3aBUCUMbIX BbIOOPOK).

PE3YJIbTATHI

O61beKTbl (y4acTHUKMK) uccnegoBaHus

B wuccnepoBaHMM MNpuHANKM ydactue 5 My>X4uH
1 12 XeHwuH, megnaHa so3pacta 44,5 [34; 52] (min 18;
max 65) roga (tabn. 1).

JleBbIl IOKOTL 6bIT NOpaxkéH B 11 cny4yasx, npa-
Bblli — B 6. [lepenoMoBbIBUXOB 6bIS1I0 9, NPOCTbLIX Bbi-
BMXOB — 5, NepenoMoB rofIoBKY ly4eBOn KOCTn — 3.
MpryrHammn TpaBM ABUNNCHL NaJEHUE C BbICOTbl COOCT-
BEeHHoOro pocta (y 9), cnoptuBHas Tpaema (y 4), nage-
HUe ¢ BbICOTbI (Y 2), AOPOXKHO-TPAHCMOPTHOE MPOUC-
wecTsue (y 2); cM. Tabn. 1.

OCHOBHbIe pe3ynbTaTbl UCCief0BaHUs
Bo Bcex cny4yasix B MOMEHT OKOHYaHWs onepaumm
6blna nony4eHa nosiHasi CTabusibHOCTb IOKTEBOIO CYC-
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Tabnuua 1/ Table 1

XapakTepucTuka nayneHToB Mo aHTPONOMETPUYECKUM AaHHbIM, (PN3NYECKON aKTUBHOCTH,
XapakTepy TpaBMbl, BpeMeHu [0 onepauun /
Characteristics of patients according to the anthropometric data, physical activity,
character of injury, time before surgery

JaHHble No NnayneHTam
Yucno nayneHTos, n
Bospacr, net (Me, [g25%, q75%])
BeiToBas
CnopTtuBHas

XapakTtep TpaBMbl
lMapeHune ¢ BbICOThI

L opOXXHO-TpPaHCMOPTHOE NPOVCLIECTBME

[pocToi BbiBUX
Bug Tpasmbl [NepenomoBbIBUX
Mepenom ronoskun

Bpems go onepauuu, cyT (Me [g25%; q75%])

MocneonepaunoHHble pe3ynbTaTthl Yepes 6 mecsiues /
Post-op results after 6 months

Moprpynna BbiBuxu MepenomoBbLIBUXU
Yucno nayneHTos, n 5 9
CrubaHue, rpag. 134 126
Pasrunbanwue, rpapg. 10 15
Mporauwus, rpag. 84 75
CynuHauus, rpag. 80 70
BALL, 6ann 1 2
MEPS, 6ann 90 85
OES, 6ann 89 82

TaBa, 4YTO MNOATBEPXKAANOCh WHTPaonepauiOHHbIMN
TECTaMu N aHaTOMUYECKOI KOHIPYSHTHOCTLIO CycTaBa.

MepvaHa BpeMeHr 0T TpaBMbl O Onepauun cocTa-
Buna 9 [3; 12] cyTok. Ha nocnegHem ocmoTpe pesysib-
TaTbl TecTa Lateral Pivot Shift (Mcintosh) 6binn oTpu-
LaTenbHbIMK Y BCEX MaLEHTOB.

MepuaHa cpokoB BO3BpaLLEHUS K MOSHON ObITOBOM
aKTUBHOCTU cocTaBuna 3 [2,5; 4] Hepenu.

C uenbio cpaBHEHUS Pe3ybTaToB BCEX MALMEHTOB
pasgenunu Ha 3 nogrpynnbl: «BeiBuxu» (n=5), «lepe-
JNIoMoBbIBUXM» (N=9), «[lepenombl rofioBKM Jy4eBOWA
kocTu» (n=3). MNpu aHanuse pasnuynii NO KPUTEPUIO
Kpackena-Yonnnca ctatucTU4eCKn OCTOBEPHbIX OT-
NMYMIA Mexxgy Nogrpynnamu He nonyyeHo (p >0,05);
CM. Tabn. 2.

My>X4uHbI 2XKeHLWwuHbI Bcero
5 12 17
41,5 [21; 50] 46 [30; 57] 44,5 [34; 52]
2 7 9
1 3 4
1 1 2
1 1 2
0 5 5
4 5 9
1 2 3
7 [6; 7,5] 10 [8; 13] 9[8; 1]
Tabnuua 2 / Table 2
I'Iepenomvronoaxw Fiefies o*
Nny4eBoli KOCTU
3 17 -
130 130° [119; 145] 0,42
4 9,6° [5; 16] 0,38
80 79,5° [55; 78] 0,4
76 75,3° [51; 77] 0,39
0 1[1,4; 3] 0,45
95 90 [76; 94] 0,4
94 88,3 [72; 93] 0,34

Y 2 (11,7%) naumeHTOB C HEBOCCTAHOB/EHHbIMU
pa3pbiBamn MKC BanbrycHelini ctpecc-TecT bl cna-
O0MNONOXKNTENBHBIM, TAKXXE Y HUX OTMEYasniCa YMEpPEH-
HbIn 6oneson cuHapom (2 6anna no BALL) npu 6biTo-
BOW (h13NHECKON HarpysKe.

Hn ognH naumeHT He coobLnn 0 HecTabunbHOCTH
B JIOKTEBOM CYCTaBe, M BCe NauWeHTbl CMOMu Bep-
HYTbCA K CBOEMY YPOBHIO (DU3NYECKOW aKTUBHOCTMU.
Bce nauneHTbl 6b11M yOOBNETBOPEHbI PE3YILTATOM.

HexxenaTtenbHble sBNeHUs

B 2 (11,7%%) cnyyasx oTmeyann OHeMeHue
IV-V nanbLeB KWUCTK, KOTOPOE KynupoBanocCb 4epes
3-6 Hepgenb nocne onepauun. Y 1 (5,8%) naumeHTa
Obl1 BbISABNEH MCEBA0APTPO3, KOTOPbLIA MPOABASNCS

www.clinpractice.ru 49

2023

Tom 14 v.2



OrpaHvyeHnemM OBWXKeHU (pasrmbaHune/crmbaHne —
30°/120°; npoHauus/cynuHaums — 70°%/65°); B 1 (5,8%)
clyyae pasBuicsa NocTTpaBMaTUHeCKUii apTpuT, KOTO-
PbIA KIMHNYECKM NPaKTUYECKIN HE NMPOSBASCS.

OBCY>XXOEHUE

KoHcepBaTMBHOE fedeHMe OCTaéTcsl 30/0TbIM
CTaHOAPTOM JleYeHUs MOLABNSAIOWEro OONbLUNMHCTBA
MPOCTbIX BbIBUXOB JIOKTEBOrO CycTasa, W OOMbLUVH-
CTBO MauMEHTOB B TEYEHUE [AJIMTENBHOrO BPEMEHM
YLOOBJIETBOPEHbI PE3YNLTATOM TaKOro fieveHus. OgHa-
KO, HECMOTpPS1 Ha O6BLEKTUBHbLIE XOPOLUNE Pe3ynbTaThl
KOHCEpBaTNBHOIO Jle4YeHnsi, MHOrMe nauueHTbl onu-
CbIBalOT COXPaHSIOLLMECA CUMMTOMbI (CKOBaHHOCTb,
ocTaToyHas 6onb). Tak, Hanpumep, B UCCNEL0OBaHNM
R.E. Anakwe n coaBT. [9], NOCBALWEHHOM MCXOL4am
KOHCEpPBATMBHOrO neyeHns, 62% y4YaCTHWKOB onu-
cann HEKOTOPYH OCTaTo4vHyt 60sb, a 56% coobLym-
7N O MPOAOIIKAIOLLENCH CYOBEKTUBHOW CKOBAHHOCTM
Ha MNPOTS>KEHUM BCEero nepuoga HabnwpeHws, co-
cTaBuBLLero 7 net. Kpome TOro, Kak npeanonoxum
H. Kesmezacar n coaBr. [16], ocTaTo4Hasi HecTabub-
HOCTb MOXET He NpeacTaBnsaATb NPobsiemMbl B 0ObIYHON
NMOBCEOHEBHON OEATENbHOCTY, HO BbI3biBaTb »Kanobbl
BO BPEMS TSXKENOW paboTbl UKW 3aHATUIA CMOPTOM.

S. Greiner ¢ coaBT. [26] coobwmnun o 17 nayueHTax
C OCTPOW K NOJOCTPOW 3agHenatepanbHOl poTaum-
OHHOI HecTabunbHOCTLIO, kOoTopas Oblia NpoJieveHa
oTKpbITOn pedukcaunen JIJIKC. Mpn KpaTKOCPO4HOM
HabnogeHNn aBTopbl OTMETUAN, YTO HM Y OOHOrO ”3
NauneHToB He ObINIO KNNMHUYECKN BbIPaXKeHHbIX NPU3-
HakOB HeCcTabubHOCTU WU 3NU3040B MOBTOPHOMO
BbIBMXa. Y4acTHUKaM uccnenoBaHus 6blna nposefe-
Ha HemeaJsieHHas nocneonepaynoHHas mobunmnsaums
6e3 1CNoNb30BaHNS LWAaPHUPHOroO dmkcatopa. Kpome
TOro, BCe MauueHTbl COOBLWMAN O MOJSIHOM BO3Bpa-
LEeHNN K OOTPaBMaTUYECKOMY YPOBHIO aKTUBHOCTM.
Hawwu pesynbraTbl aHanornyHel pesynsrataMm 3TOoro
nccnenoBaHus.

lMopo6Hble pe3ynbTaTtbl OblN MNOJSy4YEHbI B UCChE-
posaHun B.S. Kim n coaBT. [27]. ABTOPbI BbINOMAHSANN
nnacTuKy naTepasibHOl JIOKTEBOWN KoJinaTtepasnbHo
CBSI3KM MO MOBOAY OCTPON 3agHenaTepasibHOM pPo-
TaUMOHHOM HEeCTabunbHOCTM W MOMYYUIN XOopoLuune
pesynbTtathl No wkane MEPS (86,9 6anna npu Hop-
Me oT 65 po 100 6annos). Mo gpyrum coobLleHu-
am [28], B 17 u3 21 cnyyasn 3agHenatepasnbHON poTa-
LIMOHHOM HecTabunbHOCTW JOCTATOYHO ObINIO OAHOMN
KOMMJIEKCHOWN MNacTUKK NaTepasibHOro CBSA30YHOro
KOMMJieKca A1 BOCCTAHOBNEHNS CTabuIbHOCTU CyC-
TaBa, a B oCcTalibHbIX 4 cny4asx notpeboBanacb fo-

OPUTUHAJIbHOE NCC/TTIEAOBAHUE

nonHutenbHas nnactuka MKC. O6wuin cpegHuin 6ann
MEPS cocTtasun 91.

J. Sanchez-Sotelo n coasT. [29] Habntoganu 45 na-
LMEHTOB C XPOHMYECKOW 3afHenareparnbHOW poTaum-
OHHOW HECTabWNBHOCTBIO, U3 HNX 33 Obina BbINOSHEHA
pekoHcTpyKuma JIJIKC cyxoXunbHbIM TpaHcniaHTa-
ToM, 12 — peduKcauns narepasbHOro CBA30YHOro
Komnnekca. ABTOPbI MONYYMAN yYlmne KANHUYecKne
pesynsratbl B rpynne nnactuku JIJIKC, 4To ykasbiBa-
eT Ha HeobxogumocTb nnactuku JIJIKC B oTganéHHoM
nepuofe nocne TpasMbl (HE CTPEMUTLCA PedUKCUpPOo-
BaTb M3MEHEHHbIE CBA30YHbIE CTPYKTYpbIl). OgHUM U3
Ba)KHbIX, Ha Hall B3rfsi4, MOMEHTOB WUCCNELOBaHUS
ABNSAAOCH TO, 4TO B 10 cyvasx XpoHn4eckas 3agHena-
TepanbHasi poTauMoOHHAs HecTabunbHOCTb SBNANACH
CnepcTBMEM TPaBM U MEPEHECEHHBIX OMnepaLuii, YTo
CBWOETENBCTBYET O HEOOXOAMMOCTU MEPBUYHON pe-
hmkcaumm NoBpeXx AEHHOMO naTepanbHOro CBSI304HOM0
Komnnekca. Mbl cymTaem, 4To Nocne TpaBMaTu4ecKmx
COBbITWI, TAKUX Kak NMepenioMbl W/ BbIBUXW, MECT-
Hble TKaHW VMEKOT XOPOLLEE KAaYeCTBO M nopparTcs
HenocpeaACcTBEHHOMY BOCCTaAHOBIIEHNIO (pedukcaLmn).

B Opyrux nccnenoBaHusix Tak>xe 0TMeYaeTcs Heob-
XOAUMOCTb nepsu4Hon pedukcaumm JIJTIKC npu ocTpbix
TpaBmax u €€ MnacTuKU Mpu PasBUTUN XPOHUYECKOW
3afHenaTtepanbHON POTaLMOHHON HecTabunbHoCTH [21].

Haww npegBapuTenbHble faHHble HE MoKasanu crny-
YaeB peLManBUPYIOLLEN HECTabUIbLHOCTW, 1 BCe na-
LMEHTbl BEPHYNCh K MPEXHEMY YPOBHIO aKTUBHOCTU
B cpegHeM B TedeHue 3,8 Hepenb, npu aTom 16 (94,2%)
NaumeHToB [OCTUMM  (DYHKLUOHANBHONW aMManTygbl
OBUWXeHNn Yepes3 3 Hegenu nocne onepauumn. CnycTs
6 MecsiLeB nocneonepaunoHHOro HabntoaeHns He OT-
Meyasiocb 3HA4YMTENBHOMO OrpPaHNYEHNs OBVKEHWIA.

B Hawewm nccnepgoBaHum 6bi1o0 12 cnyyaes nospe-
xpaeHns MKC. OpgHako, XOTb MeguanbHas Hectabunb-
HOCTb W Oblna NOATBEPXOEHa BO BPeMs onepauuu,
TOoNbKO B 6 (50%) cnyyasx notpebosanock e€ BoccTa-
HOBMEHNE AN cTabuamsaummn cycTaBa; B OCTaslbHbIX
clny4aax cTabunbHOCTb Oblla OOCTUrHyTa BOCCTa-
HOBJIEHNEM NaTepanbHOr0 CBA304YHOrO KOMMJEKca.
Mpn OKOHYaTeNlbHOM OCMOTPE CNaboMNONOXKNTENBHBbIN
BaNlbl'yCHbIM CTPECC-TeCT OblN BbISBAEH Yy 2 nauu-
€HTOB, KOTOpbIM He BoccTaHasnmeanm MKC, ogHako
KJIMHNYECKUX MPOSIBNEHN HecTabunbHOCTM U XKa-
106 CO CTOPOHbI NAUMEHTOB He 6bino. [aHHbI dakT
NOATBEPXXLAET MMNOTE3y O TOM, YTO BOCCTaHOBJie-
Hue JIJIKC 6e3 BoccTaHosneHnss MKC y nauneHToB
C OCTpOW 3apHenartepasibHONW pPOTauMOHHON HecTa-
OGUNBHOCTBIO 1 MOBPEXAEHNEM 06enX CBA30K MOXET
OblTb [OCTaTOYHBIM OS5 NPefoTBpaLleHus pasBu-
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TVS 3apHenarepasibHON POTaUMOHHOW U BanbryCHOM
HecTabunbHocTW. B psige paboT [30, 31] TakKe AEMOH-
CTPUPYETCA BO3MOXHOCTb U30NMPOBAHHOIO BOCCTa-
HoBneHust JIJTKC 6e3 MKC, ogHako aBTopbl OTMeYaroT
HeobxoammocTb dmkecuposatb JIJIKC B HelnTpanbHOM
POTALMOHHOM MOJIOXKEHUN WAW B CynuMHaLMU Npeg-
nneybs, 4TOObl M3b6exaTb paclIMpeHns MeananbHON
CyCTaBHOM LWenn n Tem cambiM NpounnakTnposaTb
pas3BUTNE XPOHUYECKON MeguanbHON HeCTabUNbHOCTU
JIOKTEBOro cycTaBa.

B nutepatype HeT cTaHAapTU3UPOBaHHbIX NPOTO-
KOJIOB MocfieonepaunoHHon peabuniraumm Kak noc-
Jle KOHCEPBATMBHOIO U XMPYPru4eCcKoOro JeyeHus,
Tak 1 B Cliydasx OCTPOW U XPOHNYECKON 3agHenaTe-
panbHON poTaUMOHHOW HecTabunbHocTh. Heobxogu-
Mbl [anbHEeWne UccnefoBaHns No 3TOMYy BOMPOCY
O BO3MOXXHOCTU NMOJSIHOLEHHONM OLEHKN PE3YNbTaToB
N OOCTVDKEHMS NyYLLNX Pe3ynsTaToB NeYeHnst 3afHe-
naTepasnbHOl POTaLMOHHON HECTABUIBHOCTMN.

Mbl cyuTaeMm, 4To HEKOTOPbIM NauueHTaM C BbICO-
KM TpeboBaHMAMN K (DYHKLUNSM BEPXHNX KOHEYHO-
cTeln npu TpaBmatndeckoM noepexaeHun JIJTIKC kak
nocsie NPOCTbIX BbIBUXOB, Tak 1 NMEPEIOMOB rOJIOBKU
Jly4eBOW KOCTW W MEPESIOMOBbLIBMXOB, HEOOXOONMO
BOCCTaHOBJIEHNE B CaMble PaHHNE CPOKM NOCce Tpas-
Mbl 415 MaKC/MasbHO MOJSIHOLEHHOO BOCCTAHOBIEHUSA
PYHKLMN KOHEYHOCTU. B Hallem nccnefgosaHny Cpoku
HabnogeHns Obln [OCTAaTOYHO KOPOTKMMU (00 6 Me-
CSILEB MOCNe onepayum), OGHaKO K KOHLY HabnogeHns
Mbl MOSTYYUIN NPaKTUYECKN NOMHOE BOCCTAHOBJIEHME
byHKUMM NPOONEepUPOBAHHOIO JIOKTEBOrO CycTasa.
TpebyeTca ganbHenwee HabnwwaeHne 3a nayneHTamm
OaHHON rpynnbl 415 OLEHKU CTabnbHOCTY 1 (DYHKLMN
cycTasa B OTO4aIEHHOM nepuoge.

OrpaHuyeHus uccnepoBaHus

ViccnepoBaHne WUMEET HECKONbKO OrpaHuyeHui.
Bo-nepBbix, OHO BK/OYaso cryyau nepenoma rojios-
K1 Ny4eBOW KOCTW, YTO OblNI0O HEAOCTATKOM, NMOCKOJSIb-
Ky COMyTCTBYIOLLMIA NepesioMm cam no cebe MoXeT no-
BIMATb Ha CTABWUNBHOCTb JIOKTEBOrO CycTaBa. Takum
nauveHTaM Mbl BbINOJIHANM OTKPbITYHO PENO3ULMI0
N OCTEOCUHTE3 BMHTaAMW O/ BOCCTAHOBJIEHUS KOH-
FPY3HTHOCTM U KOCTHOW cTabunuaauum cyctaea. oc-
e BHYTPEHHEN ukcaumm rofioBKK NyY4EBON KOCTU
pesynsTaT TecTa Ha CMELLEHne ocx ocTaBascs noso-
>KUTENbHbIM, YTO yKasbiBano Ha HeObXoANMOCTb BOC-
ctaHoBneHus JIJIKC. Bo-BTOpbIX, COrNacHoO An3aiHy,
nccnepoBaHve He MMeNo KOHTPONbHOM rpynnbl. Mol
OCHOBbIBA/INCb HA OaHHbIX MEXAYHapOAHOW nuTepa-
TYpPbl OTHOCUTENIBHO KOHCEPBATMBHOIO JIEYEHUS.

Mbl TakXxe He MCnonb3oBanu CTaHOAPTHOW pea-
OUANTALMOHHON NPOrpamMMbl, YTO CHUXKAET LEHHOCTb
ncenegoBaHns. HakoHel, KONMMYeCTBO BKJIHOYEHHbIX
cny4yaeB OblI0 C/AMWIKOM Manio OJisi NOJHOLEHHOro
CTaTUCTUYECKOro aHanmMsa nogrpynn.

3AKJIIOMEHUE

PeKoHCTPYKUMA KOMMAeKca natepanbHOn IOKTe-
BOW KonnatepasbHON CBA3KMW sBNsSieTcs 6e30nacHoM
n ahpeKTUBHON NpoLeaypor, KOTopas BOCCTaHaB-
JIMBaeT CcTabunbHOCTb JIOKTEBOro CycTasa, MO3BOSIS-
eT naymeHTam ObiCTpee BEPHYTbCS K MOSIHOLEHHOM
OOTpaBMaT4eCcKo aKTMBHOCTM W AaéT xopolune
pesynbTaThl B CpegHECPOYHOM nepuoge npu ocTpon
3agHenaTtepasnbHON POTaLMOHHON HecTabulbHOCTHU.
BoccTaHoBneHe MeguanbHOW KonnatepansHOW CBA3-
K1 SBNsieTC HEOOXOAMMON MPOLeQYpOV nocne Tpas-
MaTUYECKNX BbIBUXOB W MEPESIOMOBbIBMXOB JIMLb
B C/lydae OCTaTO4YHOW HecTabuibHOCTU JIOKTEBOrO
cycTaBa nocre BOCCTaHOB/EHUS NaTepasibHOro CBsi-
304HOrO KOMMJEKca.
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HAYYHbI OB30P

PEABUINTALUA BOJIbHbIX C 3ABOJIEBAHUAMU

U TPABMOW LLEMHOIO OTAEJIA MO3BOHOYHUKA
B PAHHEM 1 NO34HEM NOCNEONEPALLMUOHHOM
NEPUOAE (AHAJIN3 POCCUNCKUX N 3APYBEXHbIX
PEKOMEHAALUN)

C.U. Toncrasa®’ 2, [E. UBaHoBa®, O.B. Oypos* 4, U.A. JlaBpos®, B.I. Baknaywes® 4, B.B. Benonacos'

1 AcTpaxaHCcKuii rocyaapCTBeHHbI MeAULHCKIMIA yHUBEPCUTET, AcTpaxaHb, Poccuiickas ®egepauyisi

2 LleHTp peabunuTtaumm oHaa NeHCUOHHOIO 1 couuanbHOro cTpaxosaHus Poccuiickon ®epepaumm «TuHaku», AcTpaxaHb,
Poccuiickas depepaums

3 defeparnbHbI LEHTP Mo3ra 1 HelpoTexHosoruii, Mockea, Poccuiickas ®egepauyisi

4 depepanbHblii HAYYHO-KIMHAYECKMIA LEHTP Creuyan3npoBaHHbiX BUAOB MEOULHCKON MOMOLLY 1 MEAULMHCKNX TEXHOMOrNIA,
Mocksa, Poccuiickas ®epgepaums

5 KazaHckuin (Mpusomxckuin) hedepanbHblil yHuBepcuteT, KasaHb, Poccuiickas ®epepaums

Llenb naHHOro o63opa — no3HaKOMUTb Bpader HEBPOJIOroB, HEVPOXPYProB, peabuinTooroB u cre-
UmManncToB CMEXHbIX 06/1acTeli ¢ COBPEMEHHbIM apCeHaioM METOA0B 1 CPeACTB peabunutayum 60/1b-
HbIX, ITO4BEePrHyTelX orieparnBHOMY BMeLlaTesibCTBY, 10 NoBo4Y 3abosieBaHU CIMHHOrO Mo3ra (I',ObI)Ka
MEXXM03BOHKOBOIO ANCKA, CTEHO3 M03BOHOYHOIrO KaHasa, CrOHAWIOreHHasi MUeonaTusl) v TpaBMbl
LUeNIHOoro oTtgesia No3BOHOYHUKA. Ocoboe BHUMaHue B cTaTbe yAaesiaeTcs HoOBbIM TEXHOJI0MMSAM, NCroJlb-
3yeMbiM B HaLLeyi CTpaHe 1 3a PybexxoM /151 BOCCTaHOB/IEHUS ABUIraTe IbHbIX HaPYLLEHWI Py CUHLPOME
YMEPEHHO BbIPa>xeHHOro v rnoJiHoro HapyLieHus rnpoBognMoCT CrIMHHOIMoO Mo3ra.

KnroueBbie cnoBa: rpbi>kKa Me>Xno3BOHKOBOIO ANCKa, CTeHO3 NO3BOHOYHOIO KaHasia, CroHAgn10reHHas
mMueJsiornartuis,; TpaBMa LLENHOro oTAesia No3BOHOYHUKA; AeKomMripeccus CrinHHOro Moaray, peaﬁwmraum?.

Ans yntupoBaHus: Tonctasa C.., iesaHosa IE., Oypos O.B., JlaBpos W.A., Baknaywes B.l1., Benona-
coB B.B. Peabunutauus 60nbHbIX ¢ 3260/1€BaHMAMU 1 TPABMOI LLUENHOIO OTAENa NO3BOHOYHMKA B paH-
HEeM 1 MO34HEM MOC/EONEPaLMOHHOM Meproae (aHaNn3 POCCUNCKUX N 3apyBeXKHbIX PEKOMEHOALMIN).
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BBEOEHUE

3aboneBaHns LWEAHOrO OTAena MO3BOHOYHMKA
NPeACTaBAAOT COOOM OOLUMPHYIO N FETEPOrEHHYIO
rpynny naTtonorum ¢ BOBNIEYEHNEM B NATONOMMHYECKUN
MPOLECC MO3BOHKOB, MEXMNO3BOHKOBbLIX AMCKOB, a-
CETOYHBbIX CYCTaBOB, CYXOXW/WA, CBA30K U MbILLL,
pexxe — CMMHHOIrO MO3ra 1 CMMHHOMOS3rOBbIX KOpEeLU-
KoB. PeumnguBunpyowme 6onn B LIee U/unm B pyke 1c-
nbiTbiBatOT OKONO 50% HaceneHus [1]. PacnpocTpaHéH-
HOCTb LUENHOM pafuKynonatum ropasgo  MeHbLUe,
Yem Gonen B obnactu wewn 1 nneya, — 3,3 cnydyas Ha
1000 4enoBek, 3abonesaemoctb — 2,1 Ha 1000 Hace-
JIeHNs1, MUK HabngaeTcs Ha YeTBEPTOM-MNSTOM OecCsi-
TReTun Xun3nu [2]. OnpenennuTs UCTUHHYIO MPUYNHY
NMOBPEXAEHNS BbllLEyKa3aHHbIX CTPYKTYp OO NMpoBe-
OeHunst yrnybnéHHoro obcnenoBaHns yaaéTcs TONbKO
B 10-15% cnyyaes [3]. MNporpeccupytoLLme Bo3pacT-
Hble fereHepaTuUBHbIE N3MEHEHUS LLENHOrO OTAena no-
3BOHOYHMKA MOryT 00yCnoBUTbL CLABMEHNE CMUHHOIO
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MO3ra 1 pasBuUTME CNOHOWIOrEeHHON MuenonaTtun [4].
Ee KNMHMYeCKne NposIBNEHNSI XapakTepuayloTcs Ha-
JNIMYEM BbIPA@XXEHHOIO HEBPOJIOMMYECKOro aeduumTa,
BO3HUKAIOLLEr0 B pe3ynbrate CAaBfeHUsi CAVHHOMO
MO3ra npu JIOKanbHOM CTEHO3€ CMMHHOMO3rOBOro
kKaHana [5]. leHe3 OCTpO KOMMPECCUOHHO-MLLEMUYE-
CKOM MuenonaTum obbl4HO CBSA3aH C NponabrupoBaHu-
€M IPbK1 MEXMO3BOHKOBOIO AMCcKa 60/bLINX pasme-
POB, MPUYUHON XPOHNYECKON MrenonaTum MoryT ObiTb
rmnepTpogusa, occuukaums 3agHern NpogonbHON
CBA3KW, BPOXKAEHHAA Y30CTb carmtTasbHOro Aname-
Tpa NO3BOHOYHOrO KaHana [6].
MaToduanonornyeckme MexaHn3mMbl CTPYKTYPHOIO
NOBPEXAEHNS CMMHHOIO MO3ra npu TpasMe LLEeNHOro
oTAena NO3BOHOYHMKA ONPeaenstoTCcs AeNCTBUEM He-
CKOJIbKUX (haKTOPOB — CTaTU4ECKUX, ONHAMUYECKUX,
OGUOSIOTNYECKNX 1 MONEKYNSPHBIX [7, 8]. B pa3sutum
N MPOrpeccuUpOBaHNN  TSXKENON HEBPOSOrMYECKOM
CYMMNTOMAaTUKIN MMaBHYO POSib NPU OTCYTCTBUMN CBOE-
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Despite the success of modern conservative therapy of severe spinal instability, surgical methods still
retain their importance in the treatment of this pathology, but even the most successful operation may be
in vain without subsequent adequate rehabilitation. This report summarizes the features of rehabilitation
of patients after surgery for injuries of the cervical spine using methods and means of physiofunctional
treatment.
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BPEMEHHOWN 1 3(PHEKTUBHON hukcaumm, 6e3yCnoBHo,
UrparT QYHAMUYECKUE U PETPaKUMOHHbIE (haKTopsbl.
CrubaHve WenHOro otgena nNpuBOOUT K HATSXKEHUIO
CMWHHOr0 MO3ra, a ecny NO3BOHOYHbIN KaHan y 60osb-
HOrO0 CTEHO3MPOBaH — K MOBPEXAEHUIO CMUHHOMO3-
roBbIX CTPYKTYp. PasrmbaHue LwenHoro otgena no-
3BOHOYHMKA BbI3blBAET MPOrnbd, HaTsXeHne >XENTON
CBA3KM C OfHOBPEMEHHbIM BbINSYMBaAHWEM AUCKA
n/unn octeonTa, BTOPUYHON KOMAPECCUEN CMNHHO-
ro mosra. He MmeHee 3Ha4YMMbIMU NPUHNHAMUN CYXKEHUSA
NO3BOHOYHOIO KaHana, mMOMMMO NOBTOPSOLLMXCS OBU-
XKEHUI B MepeaHeM 1 3agHEeM HanpasieHnn, SBASIOTCS
CNOHAWMONNCTES N MMNEPNOABMKHOCTL (HaCETOUHbIX
cycTaBoB. [1pn komnpeccun cTpagaeT KpoBOCHabxe-
HVe CMNUHHOIO MO3ra: Tak, CMHOPOM nepepHen cnu-
HasIbHOW apTepun, NN LEHTPOMELYNNAPHBIA CUHOPOM
(traumatic central cord syndrome), o6ycnoBneH Komn-
peccurei nepegHero oTgena CnMHHOro moara. fucre-
MUSi BO3HMKAET Kak B apTepuasnbHOM, Tak U BEHO3HOM
oTAene CnMHanbHOro cocyaucToro pycna. B cuny oco-
6eHHOCTEl CMMHANBbHOr0 KpOoBOOOpaLLeHWs 30Ha -
nonepys3nn/MweMnn BKIKOYaET HECKONbKO CermeH-
TOB CMWHHOIO MO3ra, AucTasnibHee 1 NpokcrMarnbHee
MecTa NOoBpexXAeHus, B Npefenax KoTopbix passusa-

IOTCS 1 NPOrPeccupyoT yHKLMOHANbHbIE N AereHe-
paTyBHbIE CTPYKTYPHbIE n3MeHeHus [9, 10].
MexaHn3Mbl BTOPUYHOIO MOBPEXOEHUS CMMHHOIO
MO3ra B OCTPYIO (MepBble CYTKM) U MOAOCTPYHO (00 =2 He-
pgenb) asy BKYAKOT HapylleHue 6anaHca KaTuoH-
XnopuaHbix kKoTpaHcrnopTepoB (KCC2, NKCC1) [11]
n MukpoPHK [12]; passuTue nokanbHoro otéka [13],
MUTOXOHAPWANBHON ANCHYHKLMN, SKCANTOTOKCUYHOC-
TV, OKCUAATMBHOIO CTPecca U MEepPeKMCHOro OKKCHe-
HUS NMNMOOB B HelpoHax [14]; passButne BocnaneHns
B CBA3U C akcnaHcuen numdouutos CD4+ (Thi, Th17)
n CD8+, npoayKumn XeMOK/HOB, NMPOBOCMANNTENBbHbIX
LUMUTOKMHOB [15], @ B mocnepytoLLemM — anonTos, rmbesnb
KJIETOK, NPOBOAALMX NYTEN 13-3a HapacTaroLeln riy-
TamaTeprm4eckon TOKCUYHOCTUW, MOBpexneHus 6en-
koB, OHK, KneTo4yHbix membpaH [16], 4TO HeraTusBHO
OTPa>XKaeTCs Ha BOCCTAHOBJIEHWN HapYLLEHHbIX MOCe
TpaBMbl OBUraTesbHbIX, CEHCOPHbLIX U BereTaTuBHbIX
pyHKum [17]. JleTanbHOCTb NOCE XUPYPrveCcKoro Ne-
YeHus ocTaéTcs BbICOKoM (60%), rnaBHbIM 06pa3om npu
TpaBMe BEPXHELLENHOro oTaena no3soHo4HKKa [18, 19].
CBOeBpEMEHHOE 1 rPaMOTHO BbIMOSIHEHHOE Onepa-
TMBHOE BMELLIATENBCTBO, 06eCcneymBatoLLEee eKOMMPeC-
CWI0 1 CTabunm3aumio No3BOHOYHUKA, HE TONBbKO cracaeT
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)KN3Hb BOMBHOMO, HO 1 CO34aET ONTMASbHbIE YC/IOBUS
L7151 BOCCTaHOBJEHNS YTpaveHHbIX yHKuui [20].

PEABWJINTALUSA NPU HEMOJIHOM

MNOBPEXAEHUN CNMNHHOIO MO3rA

Peabunutauum npu 3abosieBaHnsIX NO3BOHOYHMKA,
TpaBMe CMMHHOro Mo3ra rnoce onepaTnBHOrO BMeLLa-
TeNbCTBa NoAJieXarT BCe NauueHTbl BHE 3aBUCMMOCTU
OT MPUYUHBI, CTEMEHN MOPaXKEHUS U OOMUHMPYIOLLE-
ro cuHgpoma. OCHOBHbIM €€ MPUHLUMNOM SBNSIETCA
Kak MOXHO 6ofiee paHHee Havano BOCCTaHOBJEHWUS
HapyLLUEeHHbIX (PYHKLUA, KOTOPOE HE TONBKO MOSIOXU-
TENbHO OTPa)kaeTCs Ha peabunuTaymoHHOM MpoLec-
Ce, HO 1 Cnoco6CTBYET NPOMUIAKTNKE NHBANNAHOCTH.
B cBs13K ¢ 3TMM, COrnacHoO CoBpeMeHHbIM NpeacTasne-
HVSM, MHULMMPOBAaTb Havano usnyeckon peabunmra-
UM HeOBXOAMMO B OTAENEHUN MHTEHCUBHON Tepanmm
N 3aTeM NPOBOLUTb HArpPy30Y4HbIA TPEHUHT C [O3UpYye-
MbIM OTSArOLLEHNEM U YNCIIOM MOBTOPEHUI KaK MOXHO
[JOnbLUe nocne BbINUCKY U3 cTauuoHapa 4o AOCTUxXe-
HUs oXXugaemoro pesynsrara [21-23].

PaHHee Havano peabunutaumm 60NBHOrO Mocne
onepaTBHOMO BMELLATEbCTBa, BCECTOPOHHEN OLIEHKM
COMaTUYeCcKOro cratyca, MCUXOMOrM4ecKoro COCTOs-
HWS, CTeneHun, xapakTepa CTPYKTYpHOro aedekra, or-
PaHUYEHUS >KU3HEOEATENIbHOCTY,  (DYHKLMOHANBHOMO
JINYHOCTHOrO pe3epBa (BOCCTAHOBUTENbHbIA MOTEH-
uuas) — 3anor noJIoKMTENIbHOrO pesynbkrara B Buge
YaCTUYHOrO UK MOJIHOMO Perpecca KAMHNYECKMX Mpo-
ABNEHNI, BO3MOXXHOCTW NEPELBVKEHNSA N caMmoobeiy-
YKMBaHWS C MCMONb30BaHNEM (PUKCHPYIOLLMX annapaTos,
9K30CKENETOB, POOOTU3NPOBAHHBIX CUCTEM, Kpecen-
konsacok. B cooTtseTctBUM C npukasoMm MwuH3gpasa
Poccun Ne 788H M KAUHMYECKMU PEKOMEHOALMAMM,
ONTUMASIbHOW ABNSAETCA TPEXaTanHas, TPEXYPOBHEBas
cucTema peabunTaumoHHON noMoLLm [24, 25].

MocnepoBaTenbHOCTb 1 O6BEM OENCTBUIA YNEHOB
MeXancumnnmHapHon 6puragbl (Bpadun, Bcnomora-
TENbHbII NepcoHas) onpenenseTcs cpasy npu no-
CTynfeHnn 60NbHOMO B peaHMauUOHHOE OTAeNeHue.
Vicnonb3oBaHne METOAOB U CPeacTs pu3nNogyHKLM-
OHasIbHOrO NeYeHNs OCYLLECTBNSETCHA MO UHAMBUAOY-
anbHOI NporpamMme C y4ETOM KOJIMHECTBEHHOI OLEHKM
QYHKUNA 1 XKN3HELEATENBHOCTY, BbIPaXKEHHOCTU Ha-
PYLUEHMIN B COOTBETCTBUM rpagaunamu MexagyHapoa-
HOIM Knaccudprkaumm OyHKLNOHNPOBAHNSA, OrpaHn4e-
HU >XU3HEeJeATeNbHOCTU U 300poBbs (International
Classification of Functioning, Disability and Health,
ICF), meHsitoLerocsa crtaryca 60/1bHOro Kak nocre orie-
pauumn (0o 12-15 gHei), Tak 1 Npu NEPEBOLE Ero B HENl-
pPOXnpypru4eckoe otgenexme [7, 26-29].
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C uenbio NpodunakTMkn paHHMX nocneonepaum-
OHHBIX OCJOXXHEHWI (MPONEXHU, MHEBMOHUSA U T.M.),
KOHTPaKTYp CYCTaBOB KOHEYHOCTEN, a TakXe ANA
YMEHbLLUEHNS B 30HE OMepaTvBHOrO BMeELLATENbCTBA
BbIPaXXEHHOCTWN OTEKa, yNy4lleHus TPOMUKN TKaHen
Ha nepudepun, B 061acTi NonaTok, KpecTua 60/1bHO-
ro akTUBMU3MPYHOT B nocTenu. HaumHaroT ¢ no3numnoHu-
pPOBaHUA — W3MEHEHUS MONOXEHUA Tena (NoBOpPOThI
Ha 60K, CMVHY, XXMBOT B 3aBMCMOCTM OT OnepaTnBHO-
ro poctyna 6e3 crmbaHus TynosuLLa) Co CMEHOW No3u-
uun kaxxable 1,5-2 4aca, nCnonb3yst CPeAcTsa NnocTy-
panbHON aganTauun (BHELLHIO XXECTKYI0 uKcauuo
NMO3BOHOYHMKA LUENHBbIM OPTE30M, OpPTONeanyeckne
BaJIMKW, TYTOPbI 071 KOHEYHOCTEN); Aanee OOnoSHU-
TebHO, MO BO3MOXHOCTM, C MOMOLLBIO UHCTPYKTOPa
N3 MONOXXEHNSA NEXa Ha CMUHE BbIMNOHSAIOTCA MO He-
CKOJIbKY pa3 naccCuBHble, MacCUBHO-aKTUBHblE OBU-
XKEHUSA B KPYMHbIX 1 MENKNUX CyCTaBax pyK u Hor. Ha
obnacTb MOCTONEPALMOHHONW paHbl CO 2-3-ro OHS
MOXXHO HasHa4aTb MarHWTOTepanuio, KoTopas oka-
3blBAET MNPOTMBOBOCMANNTENBHOE, MPOTUBOOTEYHOE
n obesbonuearollee gencteue. MNpu HanU4UKM NPoOTU-
BOMOKa3aHWUn K MarHUToTepanuu ansTepHaTUBON BO
BPEMS MEPEBA30OK MOXET CTaTb Y/AbTPadUoNeToBoOe
obnyyeHue [24].

Mpn acenTudeckoM BocnaneHun, NHPUALTPaLUM
TKaHen B 06nacTn OnepaLvoHHON paHbl, PasBuTUn
NponexxHewn, aekybuTanbHbIX TPOMUYECKMX S3B Npu-
MeHUMbl  (POTO-, yNbTPaTOHOTEpanus (TOK HapTo-
HanbHOM 4acToTbl, THY-Tepanus) MO KOHTaKTHOM
MeTOAVKe, ynsTpaBblicoko4acToTHas (YBY), nasepo-
N MarHuToTepanus; ons nogaBneHns UHMEKLUN npu
FHOMHBIX OCNOXXHEHUAX B MOCNEONEePauoOHHON paHe,
OYULLEHNS paHbl OT HEKPOTUYECKUX TKaHeW UCMONb-
3YI0T 9/1IeKTpOope3 aHTUOMOTNKOB C aHTUCENTUKA-
MU Kflacca MOBEPXHOCTHO-aKTUBHbIX BELLECTB WK
depmeHTamn. B ctagumn anutennsaumm paHbl dddek-
TVBHbI ynbTpaduoneToBoe 065ydYeHne, O30HO-, na-
3epoTepanus 1 gapcoHBanusauus. MNosgHee MOXHO
PEKOMEHOBaTb MH(ppPaKpacHOEe WU3Ny4eHne, KBaHT-
N MarHUTONA3EepHy0 Tepanuio, TpaHcBepTebpanbHyo
MUKpononspusauunio [24].

JleyebHan duskynstypa (JIOK) B nepsBble cemb
OHeln nposogutca B TedeHne 20-30 muHyT 1-2 pasa
B fieHb. CTaHOapTHbIN KOMMEKC 3aHATUI BKJTHOYAET:
1) OpeHaxxHble abixaTenbHble ynpa>kHeHus no 8—10 mu-

HyT 2-3 pasa B geHb; ¢ 5—6-ro gHa nocne onepa-

UM — cTatuyeckme, aMHaMUYeCcKue ynpaxHeHus

C akLeHTOM Ha guadparManbHOe AblXaHue n ya-

JINHEHHbIN BbIAOX (MPWU MOBPEXAEHUSAX LUENHOrO

1 BEPXHErpygHOro oTAena No3BOHOYHUKA);
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2) V30OMETPUYECKME YIPAKHEHUSA AN1S MbILLLL HUXHUX,
BEPXHUX KOHeyHocTel no 10-15 MuHyT;

3) MOeoMOTOpPHbIE YNPaXKHEHNS ONS MbILLL, NePEXOn-
HOW 30Hbl HMXKE YPOBHS OMepaTtuBHOrO BMeLla-
TenbctBa no 10-15 MuHyT;

4) naccuBHble eXefHEBHble MHOrOKpPaTHblE [BVKe-
HUS N PACTAXKKUN MbILLIEYHBIX CYXOXUWUA ANnga npe-
JOTBpALLEeHNS KOHTPaKTYp [22, 24, 25].

Ons NnpodunakTUKu NHEBMOHUN K 06A3aTeNIbHbIM
npowenypam cregyeT OTHECTM TakXXe MO3MLUOHUPO-
BaHWe 1 BU6poMacca) rpyaHol KNeTku.

MNpu noTepe KOHTPONS 3a MOYEUCNyCcKaHneMm B 3a-
BYICUMOCTU OT (DOPMbI HapyLUeHUs (YHKLMN MOXHO
OMOPOXHATb MOYEBON MNy3blpb MYTEM HaNPS>XEHUS
OPIOLLHON CTEHKU, B TOM Y/CIIE NCMOJIb30BaTbh MaHEB-
pbl Kpene, BanbcanbBbl, ynpaxHeHUA ANs MblLL, Ta-
30BOro fiHa B co4eTaHunn ¢ 61uonornyeckor obpaTHom
cBsa3blo (BOC), NpepbIBUCTYIO (MHTEPMUTTUPYIOLLYHO),
MOCTOSIHHYIO KaTeTepu3aumnio, KaTeTepHbI OpeHaxx
npe3epBaTUBOM, YPECKOXHYIO CTUMYNSALMIO 3a4HEro
HepBa, SNEKTPOCTUMYSISLIMIO MOYEBOIO My3bIPs, XeMO-
JeHepBaLuio MOYEBOro ny3bips, HAAM0OKOBYIO LIMCTO-
ctomuto [30-32].

Mpyn apekBaTHOM KOHTPOMEe MnocneonepauioOHHON
60nu, B NepBble 2—-3 OHA Nocne onepaTvBHOro BMeLLa-
TenbcTBa 60JbHbIE C NEFKUMW/YMEPEHHbIMY ABUraTesib-
HbIMY HapPYLUEHVSMW 1 [OCTATOYHON (PYHKLMOHANBHOM
aKTMBHOCTbLIO MbILLL, AN OCYLLUECTBNEHNS U3MEHEHUS
1 NoJaep>XXaHnsa No3bl Tena CTos AOSKHbI ObITb BEPTU-
Kanns3npoBaHbl Npv MOMOLLY (OYHKLUMOHANIbHOW KpoBa-
TN C 3N1IEKTPOMEXAHNYECKM NMPUBOLOM.

Kak npu opToCTaTn4eCKOn TPEHNPOBKE, Tak 1 Mpu
BEPTMKaNM3auun Ba>KHO YYUTbIBaTb BbIPAXXEHHOCTb
OBUraTeNibHbIX HapyLUEHWI, BUL, MPOBEAEHHOMO XMPYP-
rMYECKOro BMELLATeNbCTBa, HaAEXHOCTb LOCTUMHY-
TOW CTabuUNbHOCTU MO3BOHOYHMKA. OpTocTaTu4eckas
TpeHnposka nposoantca no 10-15 MUHYT C ncnonb-
30BaHMeM noBopoTHoro ctona ErigoPro (Lsernuapus),
BepTukanmaaropa EasyStand Glider (CLLUA), B nocne-
JyloweM — C MOMOLLbO NMOABECHbIX MOAAEPXMBaK0-
wmx cuctem (Unweighing System, Biodex Unweighing
System CLLUA; OSk3apta, Poccus), 6anaHcnpoBOY-
HbIX TPeHaXépoB, BCMOMOraTeslbHbIX TEXHUYECKUX
CPEeACTB ONOpbl U NepeaBUXeHNs (XOO4yHKN, KOCTbIAN,
TPOCTW, CKaHOMHABCKMNE Manku, NpoTe3HO-opToneamn-
yeckue annapartbl unm optesbl) [33-35].

Kpome maHyansbHo Tepanumn 1 NacC1BHO-aKTUBHOW
TMMHaCTUKW B 9TOT Xe Nepuos C Liefibilo BOCCTaHOBIe-
HUS PYHKLUMIA NapeTUYHbIX MbILLL, KOHEYHOCTEN PEeKo-
MeHOyeTCs npoBedeHne PUTMUYHON [O3MPOBAHHOW
MexaHoTepanuu, MPOUEeayp MUOINEKTPOCTUMYAALMM

(no 10-15 npouenyp), NHEBMO- (TpeHaXép «KopBuT»,
Poccusi) n Bubpomaccaxa ( «Xusamat 200 IBugeHT
KnuHuk», Physiomed, lepmanus), Ans ykpenneHus
MbILLEYHOrO0 KOpCeTa MAeyYeBOro nosica, ChvWHbl —
LWaaswme TeXHNKN PYYHOro maccaxka, MUO3MEKTPO-
CTUMYNAUWS, KMHE3MOTENnMpoBaHue, Mpu CcnacTud-
HOCTW — CeaHCbl PEenakCupylrLLen rugpotepaniu,
UMMYNbCHOW 3NEKTPOTepanun, ayTOreHHON TPEHNPOB-
ku. JaHHble cpeacTsa 1 METOLbI NO3BONSAT ObICTPEE
aKTMBM3MPOBaTb MaLUMEHTOB, YNyULWUTb TPODUKY TKa-
Heln, yKPenuTb He TONMBbKO MbILLbI TYMOBULLA 1 KOHEY-
HOCTEM, HO 1 CTabnIN3MpoBaTh NCMXO3MOLMOHASTbHbIN
CTaTyC, 4YTO, B KOHEYHOM UTOre, 3HAYUTENBHO YBENNYM-
BaET LWaHCbl 601IbHOr0 Ha 6NaronPUATHBIA NCXOM.

Ha BTOpOM 3Tane (B paHHEM 1 MPOMEXYTOYHOM Mne-
profax noce onepawum) npu BO3MOXHOCTY CaMOCTOs-
TENbHOMO MEePEeaBVKEHUST UM NCMOSb30BaHUS TPaHC-
NMOPTHbIX CPEACTB AalibHelllee BOCCTAHOBUTENLHOE
NeveHne (KnHesun-, ncmxo-, MeguKamMeHTo3Has Tepa-
nunsa, maccax, JIOK, o3okepuToBble, napaduHOBLIE,
rpsi3eBble anmniMKauum, BUXPEBbIE BaHHbI, MOABOAHIN
Ayll-maccaxk, MarHuto-, JlazepoTepansi, MUO3NEK-
TPOCTUMYNAUNS 1 OpP.) NPOJ0SKaeTCa B Cneuvannau-
POBaHHOM peabunnTauuoHHOM LEHTpe u/unn amoby-
NaTopHbIX ycnoBusax [24]. Yepes 1-1,5 mecsua nocne
onepauum nNpu OTCYTCTBUM MPOTUBOMOKAa3aHWn pas-
peLlatTca 3aHATUSA B nedebHom 6acceliHe. C y4éTom
nnaBy4yecTn, PU3NYECKOr0 COCTOSHUS, CTEMEHU Bbl-
Pa>KeHHOCTN [OBWUraTesibHblIX HapyLUeHWA, LUEAHON
drkcauun onpepenstoTcs Gopmbl BanbHeo-, rmapo-
KMHe3nTepanumn (BaHHbl, MEXaHNYECKNIA, TEPMUYECKII
gyw, JIOK, nnaBaHue), 06bEM BOOHbIX YNPa>kKHEHWIA,
WHTEHCVBHOCTb HAarpy30K B FOPU30HTasIbHOM MOJo-
XKEHUW MpuY YAep>KaHun 3a 60pTUK, BepTUKaIM3auun,
C nactamu, MCMNofib30BaHMEM OTArOLLEHWI, CPEACTB
obneryeHuns yaep>xaHusi Ha BOAHON noBepxHocTy [36].

Oco60e BHUMaHVE yAenseTcsi Ha3eMHbIM TPEHU-
poBKam c noanep>xkon seca tena (BWSOGT), Ha Ge-
rOBOW OOPOXKE C noppep>xkon Beca Ttena (BWSTT),
xoabbe ¢ nomoubto poboTta (RAGT). Hepes 6 mecsiLes
(He paHee!) Npu NONOXUTENBbHON AMHaAMUKe AonycKa-
€TCa MOTOPHOE 00y4eHMe C UCMoNb30BaHNeM 6eroso
JOopoxkKn npu yknoHe 10% ¢ nHamemayanbHON CUcTe-
MO noppepxkn Beca Tena [37]. OaMTenbHOCTb IOKO-
MOTOPHOW TPEHNPOBKM X0ab0bl Ha Tpeamune (1-2 pasa
B [€Hb) He JomkHa npe.biwate 15-20 MUHYT, pobo-
TNU3npoBaHHasa xoabba Ha 6eroBoli OOPOXKE C Mo-
MOLLIbIO YNpaBAseMbIX OPTE30B NMPU HASIMHUN HUXKHETO
CNacTMYeCcKOro/BANOro napanapesa gonyctuma [o
30-45 MuHyT (Kypc 25-40 TpeHnpoBOK, 4—-6 pa3 B He-
[Oento) co cpeaHen ckopocTbio 0,26-0,42 m/cek [38].
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OcBoeHue gBuratesibHbIX HaBbIKOB HEOOXOOUMO MPO-
ponmkaTb B nocnegywouive 3 mecsua B peabuamraum-
OHHOM OTAEeNeHun, LeHTpe, caHaTtopum [24, 39, 40].

[MoOBTOpPHbIE KypCbl peabunuTaunoHHOro nedye-
HUS B CTauuMoHape, CMeuMann3upoBaHHOM LIEHTpe
UM Ha KypopTe (TpeTuil aTan peabunutauumn) peko-
MeHOyeTCs NpoBOOUTbL B No3gHeM nepuope 607b-
HbIM C 61aronpUsiTHbIM MPOrHO30M, EXXEKBapTasbHO,
B Te4eHue roga-nonayrtopa net [21, 34], nocnegytowime
2-3 roga — 1 pa3 B 6 MecsuUeB, OAUTENBHOCTbLIO OT
3 0o 4 Hepenb, Npu HeobxoamnmocTu o 90 aHen [24].
Ha paHHOM aTane, Kak 1 Ha npeabigyliem, obs3a-
TENBHOW SIBAISIETCA TakKXe peannsaunsi coumasnbHO-
MCUXOJIOMMYECKUX MPOrpamm.

PEABUINTALUUA NPU CUHOPOME

TSXKENOro HAPYLLEHUA

nPOBOAMMOCTU CMMHHOIMO MO3rrA

Mpun TAXXKENOM MNOBPEXAEHMN CIMHHOIO MO3ra pea-
BUNMTaLMOHHbIE MEPOMPUATUSA [OSKHbI ObITb B 3HAYU-
TeNbHOW CTEeNeHN UHANBUOYaNU3MpoBaHbl, MPOBOAUTbL-
CHA MO MepPCOHaNM3NPOBAHHON MporpaMMme, AJUTbCS
Jonro (B CTauMoHapHbIX YCNoBUsX — A0 3 MecsiLeB)
[24, 35]. B nosgHem nepuoge (Ha 3-m 3aTane BoccTa-
HOBUTENIbHON Tepanuu) Npu KOHCTaTaumm OTCyTCTBUSA
NONOXMNTENBbHOW OUHAMUKW, HEBO3MOXHOCTWU Camo-
CTOSITENIbBHOIO MEePEABUIKEHMNS, CaMOOOCY>XMBaHUS,
COXpaHeHuss HeobXoAMMOCTV B MOCTOSIHHOM yXoZe
(IN-IV  cbyHKUMOHaNbHbIA Knacc) 60MnbHblE C YYETOM
peanuii 1 SOCTUrHYTOrO C HUMW UM POLCTBEHHMKaMU
KOHCEHCyca MOryT NPOAO0MKaTh JIEYEHNE B NAHCUOHE
ONNTENBHOO COAEepXXaHus W OOME CECTPUHCKOro
yxopa [24, 34], ncnonb3ys UMetoLLmecs: BO3MOXHOCTH
OVNCTaHUMOHHON Tenepeabunutauun [41].

Ha Bcex aTanax peabuaMTaumMoOHHOro JfieyeHus
CTeneHb BOCCTAHOBNEHNS HapyLUEHHbIX (PYHKLMIA 3a-
BUCUT HE TONIbKO OT TSXKECTMW NOBPEXOEHUS CTPYKTYP
NMO3BOHOYHMKA, CNUHHOro Mo3ra (tun A, B, C, D, E),
HO W HEYKOCHUTENBHOrO CObMAeHNa MeanepcoHa-
JIOM CYLLIECTBYIOLNX B KaXAON CTpaHe pekomeHaa-
LuiA 1 NpOTOKONOB [7, 42, 43]. B nocneonepaLOHHOM
nepuoge (NepBble 2 HeJenun) Npu HaxoXaeHun 60Jib-
HOro B OTAENEHUN HENPOPEaHMaLUN 1 UHTEHCUBHON
Tepanun OCHOBHOE BHUMaHWE [OMMHKHO YOENATbCH
MPOJIOHIMPOBAHHOW MEXaHUYECKON BEHTUNSALMUN Nér-
kux [44], ageKkBaTHOW MNepCOHanM3npoBaHHON dap-
MakoTepanum (BbICOK puck noavnparmasunn!) [24, 45],
KOPPEKLMM HYTPUTUBHOIO cTaTtyca [46], npodunaktu-
Ke 1 JIeYEeHNI0 HENPOBOCNANEHNSs, BO3MOXXHbIX MeMO-
AVHamMu4eckux [47], BucuepasnbHbiX Y MHPOEKLMOHHbIX
OCNOXXHeHUN [7, 48].
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LlenecoobpasHo npoBefeHne noKanbHOM runo-
Tepmum [49], KypcoBoi okcureHo-6apoTtepanum [50].
[MOMMMO 3TUX MEepPONnPUSATUIA, HEOOXOLMMbI Perynsp-
Hasa (kakgble 2-3 4yaca) cMmeHa no3bl nauueHTa Ans
MUH/MU3aLMN OaBneHus Tena Ha npunexaiime Tka-
HW, aKTMBHbIA MEePCOHaNU3NPOBAHHbIA KOHTPOSb,
BKJTIOYAIOLLMI MO HECKONbKY pas B CYTKM AblXxaTeslb-
Hble YMNPa>kKHEHWS/TPEHNPOBKY AbIXaTeNbHbIX MbILLL,
NMOCTypasnbHY0 KOPPEKLMIO, MaCCUBHYI, aKTUBHYIO
MOBUN3ALMIO C PACTAXKEHNEM MbILLLL, MHEBMO- WK
BMOpOMaccaXKeM KOHEYHOCTEN, HapacTalwymMm Co-
NPOTUBIEHVEM, aKTVBALMIO CEHCOPHbIX 1 pedhIeKTop-
HbIX peakuuii, KNHe3nTepanuo, 3NeKTPOCTUMYNALMIO
/MM MarHATOCTUMYNAUMIO MAPETUYHBIX MbIL, [42].
Ecnn y 60/1bHOro OTCYTCTBYET CaMOCTOATENBHOE [bl-
XaHue, BaXXHO CBOEBPEMEHHO MPUBErHyTb K MUOHEN-
pocTumMynauun auadparmel unn  guadgparmanbHoro
HepBa [51], npu HapyLweHnn PyHKLUMOHMPOBaHNS Ta3o-
BbIX OPraHoB (aTOHUM MOYEBOrO My3bIPs, KULLIEYHNKA)
PEKOMEHAYETCS C MePBbIX OHEN UCMONb30BaTb MMM-
HaCTUKY ANsi MbILL, TA30BOro AHA, MarHUTOTEpanuio,
NOKANbHY0  MUO3NEKTPOCTUMYMSALMIO, BPEMEHHYIO,
a B fasibHenweM, npy HEOOXOAMMOCTU, XPOHNYECKYHO
YPECKOXHYIO WAN  UMMIAHTALMOHHYIO Heilpomogy-
naguo [52]. MapannensHO NPoOBOAUTCHA KpWo-, nase-
pO- W/unn HanpasfieHHasi YPECKOXKHAs, pPeKTasibHas
anekTpoTepanus. CTUMynsSuusa CMUHHOMO MO3ra He
obecnevmBaeT [OSITOBPEMEHHOIO MOJIOXKUTENBHOMO
apdekTa [24]. lNpu coxpaHsoLLEeNcs MO4YeBbIBOAS-
e 1 aHopeKTaslbHOWM ANCHYHKUUM peLleHne o op-
Me OKa3aHus MeOULMHCKON MOMOLLM Onpefensercs
nayneHToM B Buge UHHOPMMPOBAHHOIO COorfacus Ha
OCHOBaHMN PEKOMEHZaLUA YSIEHOB MEXOUCLUMNIN-
HapHOn Gpurafgpl (Hesposora, yposnora, npoKTonora,
dusnoTepanesTa n Hempoxupypra) [53, 54]. K Takosbim
OTHOCATCS BHYTPUCKHUHKTEPHbIE MHBEKLMM OGOTYNO-
TokcmHa A [55], nanapockonuyeckass MMnaHTauus
HeMpoMoZynMpyoLWnx anekTponos [56], TubrnaneHas,
NOCTOSIHHAA cakpasibHas CTUMYNALMS, pUTMUYEcKas
TpaHCKpaHnanbHas MmarHuTHasa ctumynsaums [32, 52].

Yepes 5-7 gHei nocne onepaunmn C Lenbio paHHeNn
aKTuBM3auum 60bHOrO MpW OTCYTCTBUU MPOTUBOMO-
KasaHuii pacLumMpsieTCs MOCTEMNEHHO [ABUraTesbHbIN
PEX1M, B KOMMJIEKC YNPaXKHEHWUI BKIKOHAIOT OCTOPOXK-
Hble MOBOPOTbI HA CMVHY WM Ha >XMBOT (C MOMOLLIbIO
nHcTpykTopa JIOK). 3anatusa JIOK B aTOT nepuop, siB-
NIAOTCA COCTaBHOW YacTbio OBUraTENIbHOMO pexxuma.
MepBble 5 gHen, néxa B NOCTENN HA XXUBOTE UKW Ha
CMVHe, NauVeHT BbIMOSHAET NacCuBHbIE, NAEOMOTOP-
Hble 1 MO BO3MOXXHOCTW [03MPOBaHHbIE AKTUBHbIE
OBWKEHWs. B aTu e CpoKnM B COOTBETCTBUM C WH-
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CTPYKLMAMN eMY OCYLLECTBASIIOT BUOpPOMAccax rpya-
HOW KneTkn no 8-10 MUHYT, Waaswmii py4yHon, nHeB-
MOMaCCaXX HUXKHUX, a NPy HEOBGXOAMMOCTHU 1 BEPXHNX
KOHEYHOCTEN, MNPOOO/MKUTENIbHOCTEIO A0 20 MUHYT.
[MacCcyBHO-aKTUBHYKO KUHE3U- U MexaHoTepanuio Ha-
4YMHalOT ¢ 5-6-ro gHs nocne onepauun no 15-20 mu-
HYT, 1-2 pasa B feHb, KONIMYECTBO NPOoLEeayp B Te4eHne
Kypca onpenensetcs nHaMBMayanbHo. Vicnonb3yroTcs
YNPa>KHEHNS C OTArOLLEHMNEM, MEXaHOTEpPanust Ha 610-
KOBbIX MEXAHOTEPANEBTUYECKNX TPEHAXKEPAX C LIENbIO
[O3MPOBAHHOMO YKPEMEHNST OCNabneHHbIX MblLeY-
HbIX FPYNM NPW COXPaHHOW cune He MeHee 2 6annos,
NMacCrBHO-aKTBHAs — Ha HaKpPOBaTHbIX/MPUKpPOBAaT-
HbIX TPEHa)Képax C MHEBMO-, MMApPO-, 3N1EKTPOMNPUBO-
ooM. lNMocne nepegHero KOpnopoaesa LWenHoro otaena
NO3BOHOYHMKA, Ha 7-14-11 oeHb nocne onepauuy 60nb-
HOrO MOXXHO MEPEBOANTbL B BEPTUKANBHOE MONOXKEHNE
Ha (PyHKLIMOHaNbHON KpoBaTy Ui NOBOPOTHOM CTOJIe-
BepTukanusatope (Erigo, LLIBeiLapusi) co BCTPOEHHbIM
WHTErPUPOBaHHLIM POBOTU3NPOBAHHLIM MEXAHN3MOM
01151 NACCYBHOW U aKTUBHOW LIMKJINYECKON TPEHNPOBKN
HVDKHUX KOHEeYHoCcTen (umutaums wara) no 15-20 mu-
HyT 1-2 pasa B feHb.

Mpn HanM4MM NOKaNbLHOro U OTPa>kEHHOro 6one-
BOr0 CUMHAPOMA, MOMUMO Ha3HaYeHWsi HECTEPOUOHbIX
NPOTMBOBOCMANNTENBbHBIX NPEenapaToB, aHabreTUKOB,
aHTMgenpeccaHToB, rabaneHTuHa, nperabanuHa [57],
a npu HeCTEPNUMON 1 HeJOCTAaTOYHO KYNMPYEMOM XPO-
HMYecKom 6onn — keTamuHa [58], MoryT 6bITb NOSIE3HBI
Takune npoLenypbl, Kak KOrHUTUBHAsS MynsTUCEHCOPHAs
peabunuTaums [59], nnacTblpy ¢ NMAOKANHOM, Kancau-
uunHoM [60], anekTpothopes aHECTETNKOB NN aHasbre-
TVKOB, AvagnHamoTepanus, amnaunynbcTepanus (cu-
HycomaarnbHble MOAYNMPOBaHHble Toku, CMT-Tepanus),
yneTpadoHOMOpes3, MarHUTO- 1 CBEPXBbICOKOHYACTOT-
Hasi (CBY) anekTpoTepanus [7, 24]. Bbi6op KOHKPETHbIX
METOAUK C YH4ETOM KJIMHUYECKMX MPOSABAEHNI Y 60Sb-
HOro ONPefEeNsT HEBPOJION, aHECTE3NONOr 1 Bpad-du-
310TePaneBT; B MEPCMNEKTVBE BO3MOXXHbIE PELUEHNSI
Yy 4acTu BOnbHbIX, TaKne KaK YPEecKOXHas 3neKkTpu-
yeckasi CTUMYNSILMST HEPBOB, CMMHHOIO Mo3ra, TpaHC-
KpaHvanbHas CTUMYNSALMS NOCTOSAHHLIM TOKOM, TPaHC-
KpaHvanbHasi MarHuTHas CTUMYNSauus, CTUMYNSLMA
rnyboKnX CTPYKTYPR/MMMaHTauMoOHHAss HeENpomMogyns-
LMsi, HAXOOATCS B KOMMETEHUMN Herpoxmpypra [61].

[MmaBHOW 3ajayveil Kak paHHero, Tak KU No3gHero
nocneonepaunoHHoro nepuoga (¢ 3-n Hegenw) sBNS-
€TCA MaKCMMasnbHO BO3MOXHOE BOCCTAHOBJIEHNE Ha-
PYLUEHHbIX TPaBMO 1 onepauunent PyHKUNIA opraHns-
Ma, NPefAoTBpaLLEHNE CHUXKEHUSI CUMbl B UHTAKTHbIX
MbILLLAX, Pa3BUTUE KOHTPAKTYpP, PETPaKLuMii, OCTeo-

noposa [24]. Ha aTtom aTane, Ha 4-5-1 Hegene, ue-
NlecoobpasHo MpPUMEHEHME MNpoLenyp, CTUMYMPYH-
LWMX pereHepaTvBHble 1 penapaTuBHblE TKaHEBbIE
npoueccobl. K TakoBbIM OTHOCATCS aKymnyHKTypa, Ten-
JoBble 1 BOZONeYebHble, 030KEPUTOBbIE WU Mapa-
duHOBbIE annanKauun, NeKapCcTBeHHbIN doHOodOopes,
anekTpodgopes, B TOM 4uCne C NMAA30iA/poHNLA30M,
MarHuToTepanusi, Jie4YebHble BaHHbl (XKEMYY>KHbIE,
KNCNopogHble 1 Op.), rugpomMaccax, rpssefieyeHue;
npu 3aMeffieHHON KOHCONMOAUUN KOCTHON TKaHU —
Ne4vyebHble BaHHbI, MOABOAHbLIN AyLl-Maccax [62]; ans
JIe4YEeHNs KOHTPaKTYp CyCcTaBoOB, MOMUMO Tennoseye-
HWs,, Maccaxka, ocTeonaTun/maHyanbHoOl Tepanuu, —
annapaTHasi NaccrBHasi B N30KUHETUYECKOM PEXMME
CPM (continuous passive motion) MexaHoTepanus
(Artromot K1, SP3, lepmanusi-Poccust; Kinetec Spectra
Knee, ®paHuns; Fisiotek HP2, UTanus) ¢ aBTomartu-
YeCKOWN YCTaHOBKON guana3oHa 1 o6béma OBVXEHWI,
3aHATUS Ha MexaHOoTepaneBTUYECKUX TPEHaKEpax
«OpTOpeHT», «3Ik3apTa» (Poccus), Ormed GmbH
(fepmaHnus), Biodex System (CLUA). Heobxognmo Tak-
)K€ Ha MPOTSXKEHMN 3TOr0 Nepuoga ¢ HebonbLMKY ne-
pepbiBamMmy BO30OHOBATL KypCbl MEQUKAMEHTO3HOMN
Tepanuu, Maccaxa, KMHe3uTepanum, CUNOBbIX TPEHU-
POBOK, MUO3NEKTPOCTUMYIALMM MbILLL, KOHEYHOCTEN;
BKJIlOYaTb [OOMOSIHATENBHO B KOMIMJEKC peabunurta-
LUMOHHBLIX MEPOMNPUATUN 3aHATUS C UCMOJIb30BaHNEM
annapatoB 6uonorm4eckon obpatHom ceasu [63], Tex-
HOMIOrUA MaLLUVMHHOIO 00y4eHus [64], BMPTyanbHOM
peanbHOCTM [65], 0OcCoO3HaHWsi COBCTBEHHOrO Tena
(MynsTUCEHCOPHAsA KOrHUTMBHASA peabunutauus) [66].
Takol nopgxon NO3BOJSISET OCYLLECTBAATb MPOJSIOHMU-
POBaHHYIO HaMpPaBIEHHYIO TPEHNPOBKY OCNabneHHbIX
MbILLL, BOCCTaHaBIMBaTb MPOMNPUOLENTUBHOE YyBCT-
BO MbILLUL, PELMMNPOKHbIE B3aUMOOTHOLLEHUSA MbILLIL-
arOHUCTOB W aHTaroHWCTOB, (POPMMPOBATb HOBbIE
OBUraTesnbHble HaBbIKM C Y4ETOM CTEMEHN UMEIOLLNXCH
(PYHKLMOHANbHbIX HApYLUEHWA B OCHOBHbLIX 3BEHbSIX
HEPBHO-MbILLEYHOrO annapaTa.

He meHee cnoxHas npobnema — neyeHue cnac-
T4HOCTU. C y4ETOM NOKa3aHWii 1 NPOTMBOMNOKA3aHWUi
NCMONb3YTCA MHTpPaTeKaNbHOEe BBedeHne 6akio-
heHa (nepopanbHbIi NPUEM MUOPENAKCAHTOB Head-
dhekTuBeH) [67], 6oTynnHOTEpPanns [68], akynyHKTYpa,
3NIEKTPONYHKTYpa [69], pacTsxkky, BubpoTepanus,
ABuUraTenbHasa Tepanus, aspobHbie YrnpaXKHeHWs, po-
060TU3MPOBAHHbBIE JIOKOMOTOPHbIE TPEHUPOBKM, B TOM
yucne ¢ otaroweHmem [70], MOBEPXHOCTHAsA HEPBHO-
MbilleYHasi, (PyHKUMOHaNbHas 3neKkTpuyeckas CTu-
mynaums [71]; npu xogbbe ¢ poboTom [72], e3ne Ha
Benocunene [73] — 4peckoxHas pagmoyvacToTHas
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TepMuyeckass Hempoabnsauus [74], anugypanbHas
CTUMYNALMUSA CIMHHOIO Mo3ra [75], cenekTnBHas oop-
canbHasi pusotomus [76].

[vanasoH COBPEMEHHbIX pPeabunnTaLMOHHbIX TeX-
HOMOIWIN HE OrpaHNYNBaETCS BbILLEOMNUCAHHBIMA — OH
60Jiee LUMPOK 1 B NEPCMNEKTUBE, MPU JOCTVKEHNN OOMK-
HOro YPOBHSI [OKa3aTeNbHOCTU, MOXET ObITb AOMOSIHEH
pereHepaTBHbIMKN  TEXHOMOMUSIMU,  UCMOSb3YHOLLMM
CTBOJIOBblE KNETKU U OUOMUMETVHECKUE TMOPOreny,
aKTVBMPYIOLLME MNpOpacTaHNe akCOHOB, MPOBOAALLME
BGuomaTepuarnbl, TPEXMEPHbIE TKAHENHXXEHEPHbIE cKad-
onapl C permoHanbHON apxXUTeKTYpon n np. [77-79].

He mMeHee onTMMUCTMYHbIE HaOEXAbl BO3NaratT-
CSl HA KOMOUHMPOBAHHYIO Tepanuio C UMMNaHTauuen
rungporenen Ha ocHoBe xuto3aHa [80], BHEKNETOUHbIX
BE3MKYJ (3K30COM) 1 APYrnx CTUMYNSTOPOB HEnpo-
pereHepauumn [81], a Take MNOJYYMBLUMX MONOXKNU-
TESIbHYK OLEHKY YXXe celyac HOBbIX TEeXHOOrui
TWNa ONTOreHEeTUYECKON HepoMoaynsauum, hotobno-
MoZynaunn, (OTOAMHAMNYECKOW Tepanuun, KUHEe3no-
TepaneBTUYECKNX YCTAHOBOK («Jk3apTa» 1 e€ aHa-
nory) [82]. PaspaboTaHbl M aKTUBHO BHEAPSIOTCHA
pPO60TN3MPOBaHHbIE NPOrpaMMHO-annapaTHbIe KOMM-
NIEKCbl NS NOKOMOTOPHOW Tepanun B 6e30MOpHOM
1N ONOpPHOM cocTosHUK [83, 84], pobOTN3NPOBAHHbIE
OTEYECTBEHHblIE U 3apybOexXHble 3K30CKENEeTbl ANS
akTyBauun yHKUM BepxHux (Armeo Spring, Rice
Wrist-5, MAHI Exo Il, Festo ExoHand, Hand of Hope)
n HUWXHUX (Aiwalker, Ailegs, Ekso Bionics, Ekso, Hybrid
Assistive Limb [HAL], Indego, ReWalk Robotics, Rex
Bionics) koHe4HocTen [84—-86], B ux 4Yncne ¢ pyHKUn-
OHasNIbHOW 3NEeKTPOCTUMYNAUMnEn, afanTUpPOBaHHbIE
AN OANUTENbHON POBOTM3MPOBAHHOW XoAbbbl [87],
e3ppl Ha Benocunege [88]. O6HapéxumBaroLme pesysb-
TaTbl NONYYEHbI NPY NPUMEHEHUN POBOTU3NPOBAHHbIX
opTte3os Armeo, Amadeo, annapaTtHO-NPOorpaMMHbIX
KOMMJIEKCOB [N BOCCTaAHOBNEHMS XBaTaTesNbHOMN
yHKUMMN nanbLeB pPyK W  OMOPHOI/ABUraTesbHON
yHKummn Hor (HKAFO, KAFO) [89], peKyppeHTHbIX Hell-
poceTei, cuctem ¢ nogaep ko seca tena (Locomot,
BWSOGT, BWSTRT, ORET), coxpaHeHusi paBHOBe-
cus [90], BbINONMHEHMS BUPTYaNbHbIX 3agaHui [91],
HAL-Tepanuu ¢ MCNoOb30BaHUEM 3K30CKeneTa, CuC-
TEM MNPOCTPAHCTBEHHOW FMMHACTUKM B TPEX Moc-
kocTax (Gyrotonic Expansion System, ReoGoTM),
UMUTUPYIOLLMX LLIAronofo6bHble ABVXKEHUS MeXaHoTe-
paneBTUYECKNX YCTPOWCTB B COYETAHUU C INEKTPO-
CTUMYNAUMEN, TPEHaXKEPOB ONA LUKINYECKUX Tpe-
H/POBOK MbILLL, NAEBOrO NMOSACA, CMUHBI, PYK, HXHUX
koHeuyHocTen (Medica Medizintechnik THERA-Trainer
Tigo, THERA-live), BocCTaHOBNEHUS X0Ab0ObI N KOPPEK-
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uun noxogku (Gait Trainer n aHanorw), ctabunonnat-
dopm Biodex, Huber-360 ¢ 6uonornyeckon obpaTHOM
cBasblo [92]. Ons TsxkENbIX NauMeHTOB C Heobpa-
TUMO YTPa4eHHON JIOKOMOLMeN pa3pabaTbiBatoTCs
nopTaTMBHbIE SNIEKTPOCTUMYNSTOPbLI U NPOrpaMMHble
YCTPONCTBA, OMpefensione ycrnewHoe peLleHne
OCHOBHbIX 3afay KOMIMJIEKCHON peabunutauum npu
«LLaAsLWMX» YPOBHSAX Harpysku, B TOM YUCTe MMEoLLne
MeTaNIOKOHCTPYKLMK [93]; COBEPLLEHCTBYIOTCSA TEXHO-
orMn ons LeneBon UMMNAAHTALMOHHOW HENpPOMOAY-
nagun (CTUMynsauun 6ny>xaaroLwero Hepsa, CNMHHOIO
mMo3ra) [94, 95], a TakXe UHTPaKopPTUKasbHble HTEpP-
delicbl Mo3r—-komnbtoTep [96].

OproTepanus HamnpasfeHa Ha BOCCTaHOBMEHME
y OOnbHbIX, HE3ABNCUMO OT CTEMEHU MOBPEXAEHUS
CMMHHOIO MO3ra, HaBblKOB MOBCEOHEBHOW LesTeNb-
HOCTM, caMoobCnyXMBaHWsl, COTPYAHUYECTBa (rurne-
Ha, KOHTPOJIb Ta30BbIX PYHKUUIA, MUTaHNe, O4EBaHNeE,
Oocyr, coumanbHas, TpyooBas afgantauus); obyyeHue
BNafeHnemMm TeneoHOM, KOMMbIOTEPOM [/ KOM-
MYHUKaLUW; MpyY  Hanmumm GU3NYEeCKnx orpaHuye-
HUA — Ha BOCCTAHOBJIEHME HABbLIKOB MepeaBMKEHNS
C MOMOLLbIO TEXHUYECKMX CPEACTB C YH4ETOM JTOKOMO-
TOPHOro MNOTeHuMana; npyv BO3MOXHOCT/ CaMOCTOS-
TENbHON X0AbObl — MOIb30BaHWSA XOAYyHKaMu, opTe-
3amMu, TPOCTbIO. 3aHATUS HayMHaKTCA B Jle4ebHOM
yYpexxaeHnn, NpoAo/mKaTCa goma, roe cosfalTcs
YCIOBUSI U NMCUXOSIOMMYECKINIA KNUMAT 415 NpebbiBaHNs
nauuneHTa B NPUBbIYHON Cpefe 0buTaHws!, BbIMOSHEHWS
TPEHNPOBOYHbIX 3afaHuin, npodopueHTaumm [97]. Mo-
MUMO 3proTepaneBTa U POACTBEHHNKOB, MPUBEKAIOT-
CS1 ICUXOJI0T, MCUXOTEPAneBT, MaCCaXkUCT, UHCTPYKTOP
JIOK, KnHesuTepanesT, pU3MOTEPANEBT, YHaCTKOBbI
TepanesT, HEBPOJON, coLuuasnbHble paboTHUKK, Apyrue
crneumanncTbl, COCTaBfSOWME MeXOUCLMNINHap-
Hyto 6puragy, BHOCSILLME CBOW BKMag B MOOUIM3aLMto
60NBbHOro, MOBbILLIEHNE YPOBHS €ro yHKLMOHNPOBa-
HNA 1 He3aBucumocTu [98].

MNCUXONIONMMYECKAA PEABUNTUTALUA

Mcuxonornyeckas, ncmxocomartmyeckas peabunu-
Taums BKOYalT o6wWMe U chneunanbHble MeTOfb!
06LLeHNss ¢ BOMbHbIM. YXXKe npu MOCTYMNneHun B cTa-
LMOHap OH AOMKEH ObiTb MHMOPMUPOBAH 06 OCNOX-
HEHWSX, TSXKECTU, MOCNEACTBUSAX NOYYEHHON TPaBMbl,
BO3MOXXHOCTU MX Jie4eHUst n ahpeKTNBHOCTY BOCCTa-
HOBJEHMS HapYLUEHHbIX (PYHKLMIA N3-3a NOBPEXAEHUS
CMMHHOro Mo3sra. NMoMuMMo pauMoHanbLHOM NCuxoTe-
panuu, NepeoCMbICNEHNSA CIYyYMBLUErOCS MNaLUEHTOM
N ero poOCTBEHHUKAMK, Bpad MOXET 3(M(PEKTUBHO
B/USITb HA NoBefeHne 60IbHOro, ero MOLMOHaIbHOE
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COCTOsIHVE, NCMOSIb3YA ApYyrue Noaxoabl: BUPTYasbHYO
peanbHOCTb, CYrrecTuio; MeToabl YOexaeHus, ncuxo-
JIOrNYECKON KOPPEKLMN, NPEOLONEHNs HeraTnsuama,
OTHasAHUS; QNS CHATUS NCUXO3MOLIMOHANBHOMO Hanpsi-
)KEHNS — CaMOBHYLUEHNE, ayTOTPEHWUHN, annapartHble
Komnnekcbl «BubpocayHn», «CeHcopuym», «[UCHET»;
C Uefbio NepcoHanM3npoOBaHHON Tepanuu — CeaHCbl
NCUXNYECKON CaMOpPEerynsauum HeraTuBHOro 3MoLMOo-
HanbHOro coHa 60NbHOrO, KOMUHI-cTPaTerni, A-KoH-
uenuum un pp. OueHka KaTaMHECTUYECKMX [OaHHbIX
KOHCTaTUPYET BbICOKUI PeabunmnTauLmoHHbIA NOTEHLM-
an VHTepHeT-gu3noTepanun, Tenepeabnnmtayum, no-
3UTUBHOWN, KOFHUTUBHO-MOBEOEHYECKOWN, SIMYHOCTHO-,
npoLeccyanbHO-OPUEHTUPOBAHHON, KIIMEHT-LIEHTPUPO-
BaHHOW, cMbicioBon (PpaHkna), ocosHaHHon (Aanepa),
rewTanst-, BOC-Tepanuun, gMcTaHUMOHHbIX OopM 06-
LLIEeHNs1 Yepe3 MHTEPHET, couunanbHble CeTun, TenedoH
posepust [24, 99, 100]. VX 3HAYMMOCTb OCOBEHHO Bbl-
COoKa npuv B3aMMOLENCTBUUN C YNieHaMUN CEMbM, a TakXXe
60/bHbIMK, YCMELWHO MNPOoLWeAWMn peadunnmTaumoH-
HOe NneveHune (CeMeliHas, rpynnosas ncmxorepanus).

3AKJIOYEHUE

BoccTaHoBUTENBHOE NEYeHre, NPOBOAVIMOE MO COB-
PEeMeHHbIM KINHNYECKM peKoMeHOaunamMm 1n npoTo-
KoflaMm Mpu 3aboneBaHnsax 1 TpaBMe LUEHOro otgena
MO3BOHOYHMKA, MO3BOMSET B MPUEMJIEMbIE CPOKM afarn-
TMPOBaTb NauMeHTa K (PYHKUMOHUPOBAHUIO B MPUBbLIY-
HOW cpefe, a B NepCneKTuBe — BEPHYTb K MaKCMMasIbHO
BO3MOXXHOMY [OJ151 HEFO YPOBHIO ObITOBOI HE3ABMCUMMO-
CTW, COLMAaNbHON 1 NPOMEeCcCNoHanbLHON akTUBHOCTN.

OONOJIHUTENIbHAA NH®OPMALUA

Bknap aBtopoB. C./. Toncras — aHanus nute-
paTtypsl, HanucaHve TekcTa; B.B. besnonacos — npges
N KOHUenuus ob3opa, aHann3 nuTepaTypbl, KOPPEeK-
Typa TekcTa; [LE. ViBaHoBa, O./. [ypos, N.A. JlaBpos,
B.ll. BaknayiieB — aHanu3 nuTepaTtypbl, KOPPEKTYpa
TekcTa. ABTOPbI MOATBEPXKOAOT COOTBETCTBME CBOErO
aBTOpCTBa MexayHapoaHeiM Kputepusm ICMJE (Bce
aBTOPbl BHEC/N CYLLECTBEHHbIN BKNah B paspaboTky
KOHUenumun, NpoBeAeHNE NCCNefoBaHns U NOAroToBKY
cTaTby, NPOYIN 1 0806pun GUHANBHYIO BEPCUIO Ne-
pen nybnukawumen).

Authors’ contribution. S./. Tolstaya — literature
analysis, manuscript editing; V.V. Belopasov — the idea
and concept of the review, literature analysis, text
proofreading; G.E. Ivanova, O.l. Durov, I.A. Lavroy,
V.P. Baklaushev — literature analysis, text proofreading.
The authors made a substantial contribution to
the conception of the work, acquisition, analysis,

interpretation of data for the work, drafting and revising
the work, final approval of the version to be published
and agree to be accountable for all aspects of the work.

NcTtouHnk cpuHaHcupoBaHua. ViccneposaHue
BbIMONHEHO npu GuHaHcoBon nopaepxke OMBA
Poccum (HUP no rocypapctBeHHOMY 3agaHuio, Wndp
«Henpomogynsauns»).

Funding source. The study was financially
supported by the Federal Medical and Biological
Agency of Russia (R&D under the state order, code
“Neuromodulation”).

KoHhnuKT nHtepecoB. ABTOPbI AEKNapupyoT OT-
CYTCTBIE ABHbIX 1 MOTEHLUMaNbHbIX KOH(IMKTOB UHTE-
pPecoB, CBA3aHHbIX C NybMKaLmen HacTosALLEN CTaTbN.

Competing interests. The authors declare that
they have no competing interests.

BnaropapHocTu. ABTOpbI BbipaXkalwT Mpu3Ha-
TENbHOCTb 3aBEAYIOLLEMY OTAENEHNEM PaHHEN peabun-
nuTaunm PIrbY «PepnepanbHbIv LEHTP MO3ra U Hermpo-
TexHonorun» ®MBA Poccun k.M.H. C.H. KaypkuHy 3a
KOHCYNLTaTMBHYIO MOMOLLb B MOAFOTOBKE PYKOMUCH.

Acknowledgements. The authors express
their gratitude to the head of the Department of
Early Rehabilitation of Federal Center of Brain and
Neurotechnologies, PhD S.N. Kaurkin for his advisory
assistance in the preparation of the manuscript.

JINTEPATYPA / REFERENCES

1. Cohen SP. Epidemiology, diagnosis, and treatment of
neck pain. Mayo Clin Proc. 2015;90(2):284-289. doi:
10.1016/j.mayocp.2014.09.008

2. Ament JD, Karnati T, Kulubya E, et al. Treatment of cervical
radiculopathy: A review of the evolution and economics. Surg
Neurol Int. 2018;(9):35. doi: 10.4103/sni.sni_441_17

3. Nachemson AL. Epidemiology of neck and low back pain.
In: Jonsson E, Nachemson AL, eds. Neck and back pain:
The scientific evidence of causes, diagnosis, and treatment.
Philadelphia: Lippincott Williams and Wilkins, 2000. 495 p.

4. Momuukos B.IL, Nenkun W.B. OucumpkynstopHas uvemmnye-
ckas muenonatuns. B kH.: KnuHnko-akcnepTHas HEBPONOrus.
Pyk-Bo pgns Bpadenn / nop pep. W.I. MNMomHukosa. CaHkT-Me-
Tepbypr: Mmnnokpart, 2023. C. 81-89. [Pomnikov VG, Leikin IB.
Dyscirculatory ischemic myelopathy. In: Clinical and expert
neurology: Handbook. Ed. by I.G. Pomnikov. Saint Petersburg:
Hippocrat; 2023. P. 81-89. (In Russ).]

5. Byvaltsev VA, Kalinin AA, Hernandez PA, et al. Molecular
and genetic mechanisms of spinal stenosis formation:
Systematic review. Int J Mol Sci. 2022;23(21):13479. doi:
10.3390/ijms232113-479

6. Xoxnosa O.W. TllaToreHeTn4eckme acnekTbl TpaBmaTuye-
CKOro TMOBPEXAEeHNs CMUHHOrO Mo3ra K TepaneBTUYecKune
nepcnektuebl (O630p nutepatypsl) // [NonutpaBma. 2020.
Ne 1. C. 95-104. [Khokhlova OIl. Pathogenetic aspects of
traumatic spinal cord injury and therapeutic perspectives
(Literature review). Polytrauma. 2020;(1):95-104. (In Russ).] doi:
10.24411/1819-1495-2020-10013

www.clinpractice.ru 61

2023

Tom 14 v.2


https://doi.org/10.4103/sni.sni_441_17

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

62

Eli I, Lerner DP, Ghogawala Z. Acute traumatic spinal cord injury.
Neurol Clin. 2021;39(2):471-488. doi: 10.1016/j.ncl.2021.02.004
Benosepuesa W./., NMomHnkos B.I. [M03BOHOYHO-CMNHHOMO3-
rosasi TpaBma. KnunHnKo-akcnepTHas HeBposiorus.. Pyk-Bo ans
Bpayeln / nog pepd. W.I. NMomHukosa. CaHkT-MNeTepbypr: Mnnok-
part, 2023. C. 240-255. [Belozertseva Il, Pomnikov VG. Spinal
cord injury. In: Clinical and expert neurology: Handbook. Ed. by
I.G. Pomnikov. Saint Petersburg: Hippocrat; 2023. P. 240-255.
(In Russ).]

MoworknHa T.P. VIHTerpatmBHble MexaHW3Mbl MOTOPHOrO
KOHTPOJIA UHTAKTHOMO M MOBPEXAEHHOIO CNMHHOMO Mo3ra: AB-
Toped. guc. ... JOKT. 6uon. Hayk. CaHkT-lNeTepbypr, 2017. 40 c.
[Moshonkina TR. Integrative mechanisms of motor control of
intact and damaged spinal cord [dissertation abstract]. Saint
Petersburg; 2017. 40 p. (In Russ).]

BeiBanbues B.A., KanuHuH A.A., LLienenes B.B., bangaxos LI.B.
TpaBMa CnMHHOMO MoO3ra W MO3BOHOYHMKA: y4ebHoe noco-
6ue. VipkyTtck: UMY, 2021. 120 c. [Byvaltsev VA, Kalinin AA,
Shepelev VV, Baldanov TB. Spinal cord and spine injury:
Textbook. Irkutsk: Irkutsk State Medical University; 2021. 120 p.
(In Russ).]

Talifu Z, Pan Y, Gong H, et al. The role of KCC2 and NKCC1 in
spinal cord injury: From physiology to pathology. Front Physiol.
2022;(13):1045520. doi: 10.3389/fphys.2022.1045520

Deng ZZ, Chen YH. Research progress of MicroRNAs in
spinal cord injury. J Integr Neurosci. 2023;22(2):31. doi:
10.31083/j.jin2202031

Seblani M, Decherchi P, Brezun JM. Edema after CNS trauma:
A focus on spinal cord injury. Int J Mol Sci. 2023;24(8):7159. doi:
10.3390/ijms24087159

Anjum A, Yazid MD, Daud FM, et al. Spinal cord injury:
Pathophysiology, multimolecular interactions, and underlying
recovery mechanisms. Int J Mol Sci. 2020;21(20):7533. doi:
10.3390/ijms21207533

Giron SH, Gémez-Lahoz AM, Sanz JM, et al. Patients with
chronic spinal cord injury and a long period of evolution exhibit an
altered cytokine production by CD4 and CD8 T cell populations.
Int J Mol Sci. 2023;24(8):7048. doi: 10.3390/ijms24087048

Wei X, Huang C, ChenK, et al. BMP7 attenuates neuroinflammation
after spinal cord injury by suppressing the microglia activation
and inducing microglial polarization via the STAT3 pathway.
Neurochem Res. 2023. doi: 10.1007/s11064-023-03930-y
Morishita Y, Kawano O, Maeda T. The pathophysiology of
cervical spinal cord injury: What are the differences between
traumatic injury and degenerative disorder. Spinal Cord Ser
Cases. 2022;8(1):50. doi: 10.1038/s41394-022-00517-7

Zileli M, Osorio-Fonseca E, Konovalov N, et al. Early
management of cervical spine trauma: WFNS spine committee
recommendations. Neurospine. 2020;17(4):710-722.  doi:
10.14245/ns.2040282.141

Amidei BC, Salmaso L, Bellio S, Saia M. Epidemiology of traumatic
spinal cord injury: A large population-based study. Spinal Cord.
2022;60(9):812-819. doi: 10.1038/s41393-022-00795-w
OcTtpoBckuii B.B. CoBepLUeHCTBOBaHNE ANArHOCTUKMN 1 TaKTu-
KN XMPYPr4eckoro NeYeHns naumeHToB C TpaBMaTUYeCcKnMm
N pgereHepaTuBHbIMY MOPaXXEHNAMU LUENHOro oThAena nosBo-
HoYHuKa: ABToped. Auc. ... JOKT. Mef. Hayk. CapaTos, 2020.
34 c. [Ostrovsky VV. Improvement of diagnostics and tactics of
surgical treatment of patients with traumatic and degenerative
lesions of the cervical spine [dissertation abstract]. Saratov;
2020. 34 p. (In Russ).]

Ossax J1.A., Uypkanenko E.C., CanbkoB H.H. Bo3MOXHOCTU
KOMMMEKCHOW peabunutauuy nauueHToB, MepeHecLunx mno-
3BOHOYHO-CMMHHOMOS3roByl0  TpaBmy //  MexayHaposaHsiii
HeBposorndeckui xypHan. 2015. T. 6, Ne 76. C. 91-97.
[Dzyak LA, Tsurkalenko ES, Salkov NN. Possibilities of complex
rehabilitation of patients who have suffered spinal cord injury.
Int Neurol J. 2015;6(76):91-97. (In Russ).]

Harvey LA. Physiotherapy rehabilitation for people with
spinal cord injuries. J Physiother. 2016;62(1):4-11. doi:
10.1016/j.jphys.2015.11.004

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

HAYYHbI OB30P

. MomHukos B.I%, Tokapesa [.B. TpaBmaTn4eckne 3abonesaHus

CnMHHOro mo3sra. Peabunutaums nHBanupos. HauvoHansHoe
pykosoacTBo. Mocksa: NOOTAP-Meguna, 2018. C. 582-584.
[Pomnikov VG, Tokareva DV. Traumatic diseases of the spinal
cord. Rehabilitation of the disabled. National leadership.
Moscow: GEOTAR-Media; 2018. P. 582-584. (In Russ).]
BeneHne 60fbHbIX C MOCNEACTBMSIMU MO3BOHOYHO-CMWHHO-
MO3roBoOVi TpaBMbl Ha BTOPOM 1 TPeTbeM aTanax MeguLMHCKONM
N MeOunKo-couuaneHon peabunutaunm. KnuHudeckne peko-
MeHgauum / nog obuw,. pen. npod. IE. MBaHoBoii. Mocksa,
2017. 320 c. [Management of patients with the consequences of
spinal cord injury at the second and third stages of medical and
medico-social rehabilitation. Clinical recommendations. Ed. by
G.E. lvanova. Moscow; 2017. 320 p. (In Russ).]

Nunnerley JL, Glinsky JV, Dunn JA, et al. Developing spinal cord
injury physiotherapy clinical practice guidelines: A qualitative
study to determine how physiotherapists and people living
with spinal cord injury use evidence. Spinal Cord. 2023;61(2):
160-168. doi: 10.1038/s41393-022-00867-x

Pepux B.B., KopoukmH C.B. [lo3BOHOYHasi CMMHHOMO3ro-
Bas TpaBMa HVDKHELENHOro OTAeNia Mo3BOHOYHMKa. Knu-
Hu4eckume pekomeHgauummn. Mocksa, 2014. 36 c. [Roerich VV,
Korochkin SB. Spinal spinal injury of the lower cervical spine.
Clinical recommendations. Moscow; 2014. 36 p. (In Russ).]
Kpbinos B.B., IpuHb A.A., Jlyunk A.A., n gp. PekomeHgartens-
Hbli MPOTOKOST NeYEHNsi OCTPON OCNIOXHEHHOW U HEOCNOX-
HEHHOV TpaBMbl MO3BOHOYHMKA Y B3pOCHbIX (Accounauum
Helpoxupypros P®). YacTb 2 // Bonpocsl Heipoxupyprivm um.
H.H. BypaeHrko. 2015. T. 79, Ne 1. C. 83-89. [Krylov VV, Grin AA,
Lutsik AA, et al. Recommendation protocol for the treatment
of acute complicated and uncomplicated spinal injury in adults
(Association of Neurosurgeons of the Russian Federation).
Part 2. Burdenko’s journal of neurosurgery. 2015;79(1):83-89.
(In Russ).] doi: 10.17116/neiro201579183-89

Pepux B.B., ABeTucsiH A.P., Enuctpatos A.A., n ap. [Mo3BoHOY-
HO-CMMHHOMO3roBasi TpaBMa BEPXHELLUEHOro othena nosso-
HouyHuKa. KnuHnyeckne pekomeHgaummn. Mocksa, 2016. 32 c.
[Roerich VV, Avetisyan AR, Elistratov AA, et al. Spinal cord
injury of the upper cervical spine. Clinical recommendations.
Moscow; 2016. 32 p. (In Russ).]

Stokes S, Drozda M, Lee C. The past, present, and future of
traumatic spinal cord injury therapies: A review. Bone Jt Open.
2022;3(5):348-358. doi: 10.1302/2633-1462.35

Romo PG, Smith CP, Cox A, et al. Non-surgical urologic
management of neurogenic bladder after spinal cord injury. World
J Urol. 2018;36(10):1555-1568. doi: 10.1007/s00345-018-2419-z
Yeh HL, Kuo HC, Tsai CH, Lee RP. Reasons for altering bladder
management and satisfaction with current bladder management
in chronic spinal cord injury patients. Int J Environ Res Public
Health. 2022;19(24):17032. doi: 10.3390/ijer-ph192417032
KacsH IP., KoHosanos H.A., Jlbicayes [.A., n ap. Heinpoypono-
rus: yuebHoe nocobue. Mocksa: FTOOTAP-Megua, 2023. 240 c.
[Kasyan GR, Konovalov NA, Lysachev DA, et al. Neurology:
A textbook. Moscow: GEOTAR-Media; 2023. 240 p. (In Russ).]
Kpbinos B.B., MpuHb A.A,, Jlyuuk A.A., n ap. PekomenpaTens-
Hbli MPOTOKOJ JNIeYEHNsI OCTPON OCNOXHEHHOW U HEOCNOX-
HEHHO/ TpaBMbl MO3BOHOYHMKA Yy B3pochbix (Accouunauns
Henpoxupyproe P®). YacTe 3 // Bornpocsl Heipoxupyprii ym.
H.H. BypaeHko. 2015. T. 79, Ne 2. C. 97-110. [Krylov VV, Grin AA,
Lutsik AA, et al. Recommendation protocol for the treatment
of acute complicated and uncomplicated spinal injury in adults
(Association of Neurosurgeons of the Russian Federation).
Part 3. Burdenko’s journal of neurosurgery. 2015;79(2):97-110.
(In Russ).]

Nynnosa W.B., Kynukos A.l, Cnuyes O.B., n gp. MpuHumnnel
aTanHon peabunutaumy NauMeHTOB C TSXKENbIM NOBPEXAEHN-
€M CMnVHHOro mosra // ®uauotepanus, 6aibHE0Iorns u pea-
6unntayms. 2017. T. 16, Ne 1. C. 6-11. [Luppova IV, Kulikov AG,
Ospishchev OV, et al. Principles of stage-by-stage rehabilitation
of patients with severe spinal cord injury. Physiotherapy Balneol
Rehabilitat. 2017;16(1):6-11. (In Russ).]

https://doi.org/10.17816/clinpract472096


https://doi.org/10.1016/j.ncl.2021.02.004
https://doi.org/10.3389/fphys.2022.1045520
https://doi.org/10.3390/ijms24087159
https://doi.org/10.3390/ijms21207533
https://doi.org/10.3390/ijms24087048
https://doi.org/10.1007/s11064-023-03930-y
https://doi.org/10.1038/s41394-022-00517-7
https://doi.org/10.14245/ns.2040282.141
https://doi.org/10.1038/s41393-022-00795-w
https://doi.org/10.1038/s41393-022-00867-x
https://doi.org/10.17116/neiro201579183-89
https://doi.org/10.1302/2633-1462.35
https://doi.org/10.1007/s00345-018-2419-z
https://doi.org/10.3390/ijer-ph192417032

HAYYHbIX OB30P

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

XKapukos 10.0., Haranuesa A.A., Hukonerko B.H. MNMospexpae-
HWe CMVHHOro Mo3ra Mpu KOMMPECCUOHHbIX nepenomax nos-
BOHOYHUKA: HEBPONOrM4ecKuii Aeuumut 1 TexHonorun pea-
6unuTaumMn NauneHToB C HEBPOJSIOMMYECKMUN HapyLLeHuamu //
MepguuymHekuii BecTHuk CeBepHoro KaBkasa. 2021. T. 16, Ne 1.
C. 114-118. [Zharikov YO, Nagaytseva AA, Nikolenko VN. Spinal
cord injury in spinal compression fractures: Neurological deficit
and rehabilitation technologies for patients with neurological
disorders. Med Bulletin North Caucasus. 2021;16(1):114-118.
(In Russ).]

Stanciu LE, lliescu MG, Vladareanu L, et al. Evidence of
improvement of lower limb functioning using hydrotherapy on
spinal cord injury patients. Biomedicines. 2023;11(2):302. doi:
10.3390/biomedi-cines11-20302

Yang FA, Chen SC, Chiu JF, et al. Body weight-supported
gait training for patients with spinal cord injury: A network
meta-analysis of randomised controlled trials. Sci Rep. 2022;
12(1):19262. doi: 10.1038/s41598-022-23873-8

Duan R, Qu M, Yuan Y, et al. Clinical benefit of rehabilitation
training in  spinal cord injury: A systematic review
and meta-analysis. Spine. 2021;46(6):E398-E410. doi:
10.1097/BRS. 0000-000000003789

Nistor-Cseppento CD, Gherle A, Negrut N, et al. The outcomes
of robotic rehabilitation assisted devices following spinal
cord injury and the prevention of secondary associated
complications. Medicina (Kaunas). 2022;58(10):1447. doi:
10.3390/medicina5810-1447

Mopo3os W.H. [03BOHOYHO-CNMHHOMO3roBasi Tpasma: BOC-
CTaQHOBUTENbHOE NleYeHe B NMPOMEXYTOYHOM U MO3[HEM ne-
puogax: ABToped. gucC. ... OKT. Mef,. HayK. HuwxkHuin Hosro-
pog, 2011. 35 c. [Morozov IN. Spinal cord injury: Restorative
treatment in the intermediate and late periods [dissertation
abstract]. Nizhniy Novgorod; 2011. 35 p. (In Russ).]

Solomon RM, Dhakal R, Halpin SJ, et al. Telerehabilitation for
individuals with spinal cord injury in low-and middle-income
countries: A systematic review of the literature. Spinal Cord.
2022;60(5):395-403. doi: 10.1038/541393-022-00797-8

Gao X, Gong Y, Zhang B, et al. Factors for predicting instant
neurological recovery of patients with motor complete
traumatic spinal cord injury. J Clin Med. 2022;11(14):4086. doi:
10.3390/ jcm11144086

Arienti C, Patrini M, Negrini S, Kiekens C. Overview of
cochrane systematic reviews for rehabilitation interventions
in persons with spinal cord injury: A mapping synthesis.
Arch  Phys Med Rehabil. 2023;104(1):143-150. doi:
10.10-16/j.apmr.2022.07.003

Lippi L, D’Abrosca F, Folli A, et al. Rehabilitation interventions
for weaning from mechanical ventilation in patients with
spinal cord injury: A systematic review. J Back Musculoskelet
Rehabil. 2023;36(3):577-593. doi: 10.3233/BMR-220201
Jutzeler CR, Bourguignon L, Tong B, et al. Pharmacological
management of acute spinal cord injury: A longitudinal
multi-cohort observational study. Sci Rep. 2023;13(1):5434.
doi: 10.1038/541598-023-31773-8

Flury 1, Mueller G, Perret The risk of malnutrition in patients
with spinal cord injury during inpatient rehabilitation:
A longitudinal cohort study. Front Nutr. 2023;(10):1085638. doi:
10.3389/fnut.2023.1085638

Chio JC, Xu KJ, Popovich P, et al. Neuroimmunological
therapies for treating spinal cord injury: Evidence and
future perspectives. Exp Neurol. 2021;341):113704. doi:
10.1016/j.expneurol.2021.113704

lpurb A.A., KaiikoB AK., Kpbinos B.B. OcnoxHeHus n nx
npounakTuka y 60nbHbIX C MO3BOHOYHO-CMNHHOMO3IOBOM
TpaBmon (HacTb 2) // Hevipoxupyprus. 2015. Ne 1. C. 55-66.
[Grin AA, Kaikov AK, Krylov VV. Investigation and prevention in
patients with combined spinal cord injury (part 2). Neurosurgery.
2015;(1):55-66. (In Russ).]

Shin HK, Park JH, Roh SW, Jeon SR. Meta-analysis on the
effect of hypothermia in acute spinal cord injury. Neurospine.
2022;19(3):748-756. doi: 10.14245/ns. 2244444.222

www.clinpractice.ru

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Li T, Wang Y, Feng C, et al. Hyperbaric oxygen therapy for
spinal cord injury: A protocol for systematic review and meta-
analysis. Medicine (Baltimore). 2020;99(49):e23536. doi:
10.1097/MD. 0000000000023536

Cavka K, Fuller DD, Tonuzi G, Fox EJ. Diaphragm pacing
and a model for respiratory rehabilitation after spinal
cord injury. J Neurol Phys Ther. 2021;45(3):235-242. doi:
10.1097/NPT.00000-00000000360

Mansour NM, Pena Pino I, Freeman D, et al. Advances in
epidural spinal cord stimulation to restore function after spinal
cord injury: History and systematic review. J Neurotrauma.
2022;39(15-16):1015-1029. doi: 10.1089/neu.2022.0007

SApuH MHO., KpengnH E.N., Cantokos P.B., n gp. Bo3MoXXHOCTH
HeNpoOMOZynAUMN NPY HEVPOTrEHHON OUCHYHKLUN HUXKHUX MO-
YeBbIBOAAWMX nyTen // BecTHuk yponorum. 2022. T. 10, Ne 3.
C. 106-121. [Yarin GY, Kreidin El, Salyukov RV, et al. Possibilities
of neuromodulation in neurogenic dysfunction of the lower
urinary tract. Bulletin Urology. 2022;10(3):106-121. (In Russ).]
doi: 10.21886/2308-6424-2022-10-3-106-121

Boakye M, Ball T, Dietz N, et al. Spinal cord epidural stimulation
for motor and autonomic function recovery after chronic spinal
cord injury: A case series and technical note. Surg Neurol Int.
2023;(14):87. doi: 10.25-259/SNI_1074_2022

Chen PC, Lee KH, Lee WC, et al. Treating neurogenic
lower urinary tract dysfunction in chronic spinal cord injury
patients-when intravesical botox injection or urethral botox
injection are indicated. Toxins (Basel). 2023;15(4):288. doi:
10.3390/toxins15040288

Lemos N, Fernandes GL, Ribeiro AM, et al. Rehabilitation of
people with chronic spinal cord injury using a laparoscopically
implanted neurostimulator: Impact on mobility and urinary,
anorectal, and sexual functions. Neuromodulation. 2023;26(1):
233-245. doi: 10.1016/j.neurom. 2022.01.010

Hayta E, Elden H. Acute spinal cord injury: A review of
pathophysiology and potential of non-steroidal anti-inflamma-
tory drugs for pharmacological intervention. J Chem Neuroanat.
2018;(87):25-31. doi: 10.1016/j.jchemneu. 2017.08.001
StatPearls [Internet]. Orhurhu VJ, Roberts JS, Ly N, Cohen SP.
Ketamine in acute and chronic pain management. Treasure
Island (FL), 2023.

Van de Winckel A, Carpentier ST, Deng W, et al. Identifying
body awareness-related brain network changes after cognitive
multisensory rehabilitation for neuropathic pain relief in adults
with spinal cord injury: Delayed treatment arm phase rando-
mized controlled trial. medRxiv. 2023;2023:02.09.23285713. doi:
10.1101/20283.02.09.23285713

Kupfer M, Formal CS. Non-opioid pharmacologic treatment
of chronic spinal cord injury-related pain. J Spinal Cord Med.
2022;45(2):163-172. doi: 10.1080/107-90268.2020.1730109
Dorrian RM, Berryman CF, Lauto A, Leonard AV. Electrical
stimulation for the treatment of spinal cord injuries: A review
of the cellular and molecular mechanisms that drive functional
improvements. Front Cell Neurosci. 2023;(17):1095259. doi:
10.3389/fncel.2023.1095259

Palladino L, Ruotolo |, Berardi A, et al. Efficacy of aquatic therapy
in people with spinal cord injury: A systematic review and meta-
analysis. Spinal Cord. 2023. doi: 10.1038/s41393-023-00892-4
Bopposa P.A., Ayxagees 3.1., Sikynos P.A., n op. O6ocHoBaHne
NPVMEHEHNST TEXHONOMMIA MEANUMHCKOW peabunutauum ¢ 6uo-
JIOrM4eckomn obpaTHol CBSA3bI0 Y NaLNEHTOB C NMOBPEXOEHNEM
CMNHHOIO Mo3ra ¢ no3uuunin MexxgyHapogHow Knaccudgukawmm
PYHKLIMOHNPOBaHNS, OrpaHNYeHNii XXU3HE[EATENbHOCTY U 380~
poBbsi // [MpakTndeckas meguumHa. 2017. T. 2, Ne 1. C. 104-109.
[Bodrova RA, Aukhadeev El, Yakupov RA, et al. Substantiation of
the use of medical rehabilitation technologies with biofeedback
in patients with spinal cord injury from the standpoint of the
International Classification of Functioning, Limitations of Vital
Activity and Health. Practical Med. 2017;2(1):104-109. (In Russ).]
Kapoor D, Xu C. Spinal cord injury AIS predictions using
machine learning. eNeuro. 2023;10(1):ENEURO.0149-22.2022.
doi: 10.1523/ENEURO.0149-22.2022

63

2023

Tom 14 v.2


https://doi.org/10.3390/biomedi-cines11-20302
https://doi.org/10.1038/s41598-022-23873-8
https://doi.org/10.3390/medicina5810-1447
https://doi.org/10.1038/s41393-022-00797-8
https://doi.org/10.3233/BMR-220201
https://doi.org/10.1038/s41598-023-31773-8
https://doi.org/10.14245/ns
https://doi.org/10.1089/neu.2022.0007
https://doi.org/10.21886/2308-6424-2022-10-3-106-121
https://doi.org/10.25-259/SNI_1074_2022
https://doi.org/10.1016/j.neurom
https://doi.org/10.1016/j.jchemneu
https://doi.org/10.1101/2023.02.09.23285713
https://doi.org/10.1080/107-90268.2020.1730109
https://doi.org/10.3389/fncel.2023.1095259
https://doi.org/10.1038/s41393-023-00892-4
https://doi.org/10.1523/ENEURO.0149-22.2022

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

64

Papa DC, Menezes LD, Moraes IA, et al. Cardiac autonomic
modulation in response to postural transition during
a virtual reality task in individuals with spinal cord injury:
A cross-sectional study. PLoS One. 2023;18(4):e0283820. doi:
10.1371/journal. pone.0283820

Van de Winckel A, Carpentier ST, Deng W, et al. Identifying
body awareness-related brain network changes after cognitive
multisensory rehabilitation for neuropathic pain relief in adults
with spinal cord injury: Delayed treatment arm phase i rando-
mized controlled trial. medRxiv. 2023;2023:02.09.23285713.
doi: 10.1101/2023.02.09.23285713

Dietz N, Wagers S, Harkema SJ, D’Amico JM. Intrathecal
and oral baclofen use in adults with spinal cord injury:
A systematic review of efficacy in spasticity reduction, functional
changes, dosing, and adverse events. Arch Phys Med Rehabil.
2023;104(1):119-131. doi: 10.1016/j.apmr.2022.05.011

Mastrorilli V, De Angelis F, Vacca V, et al. Xeomin, a commercial
formulation of botulinum neurotoxin type a, promotes rege-
neration in a preclinical model of spinal cord injury. Toxins
(Basel). 2023;15(4):248. doi: 10.3390/toxins15040248

Zhang Y, Al Mamun A, Yuan Y, et al. Acute spinal cord injury:
Pathophysiology and pharmacological intervention (Review).
Mol Med Rep. 2021;23(6):417. doi: 10.3892/mmr.2021.12056
Shackleton C, Evans R, West S, et al. Robotic locomotor training
for spasticity, pain, and quality of life in individuals with chronic
SCI: A pilot randomized controlled trial. Front Rehabil Sci.
2023;(4):1003360. doi: 10. 3389/fresc.2023.1003360

Dolbow DR, Gorgey AS, Sutor TW, et al. Invasive and non-inva-
sive approaches of electrical stimulation to improve physical
functioning after spinal cord injury. J Clin Med. 2021;10(22):5356.
doi: 10.33-90/jcm10225356

Krenn MJ, White JM, Stokic DS, Tansey KE. Neuromodulation
with transcutaneous spinal stimulation reveals different groups
of motor profiles during robot-guided stepping in humans
with incomplete spinal cord injury. Exp Brain Res. 2023;241(2):
365-382. doi: 10.1007/s00221-022-06521-5

Fang CY, Lien AS, Tsai JL, et al. The effect and dose-response
of functional electrical stimulation cycling training on spasticity
in individuals with spinal cord injury: A systematic review
with meta-analysis. Front Physiol. 2021;(12):756200. doi:
10.3389/fphys.2021.756200

Pascoal A, Lourenco C, Ermida FN, et al. Ultrasound-Guided
percutaneous radiofrequency thermal neuroablation for the
treatment of adductor and rectus femoris spasticity. Cureus.
2023;15(1):e33422. doi: 10.77-59/cureus.33422

Dolbow DR, Gorgey AS, Johnston TE, Bersch I. Electrical
stimulation exercise for people with spinal cord injury:
A healthcare provider perspective. J Clin Med. 2023;12(9):3150.
doi: 10.3390/jcm12093150

Oraee-Yazdani S, Tavanaei R, Rezaee-Naserabad SS, et al.
Safety and potential efficacy of selective dorsal rhizotomy
in adults with spinal cord injury-induced spasticity: An open-
label, non-randomized, single-arm trial. World Neurosurg.
2023;(170):e806-e816. doi: 10.1016/j.wneu. 2022.11.127
Revkova VA, Sidoruk KV, Kalsin VA, et al. Spidroin silk fibers
with bioactive motifs of extracellular proteins for neural tis-
sue engineering. ACS Omega. 2021;6(23):15264-15273. doi:
10.1021/acsomega.1c01576

Baklaushev VP, Bogush VG, Kalsin VA, et al. Tissue engineered
neural constructs composed of neural precursor cells, recom-
binant spidroin and PRP for neural tissue regeneration. Sci Rep.
2019;9(1):3161. doi: 10.1038/s41598-019-39341-9

Xu J, Fang S, Deng S, et al. Generation of neural organoids
for spinal-cord regeneration via the direct reprogramming of
human astrocytes. Nat Biomed Eng. 2023;7(3):253-269. doi:
10.1038/s41551-022-00963-6

Revkova VA, Grebenik EA, Kalsin VA, et al. Chitosan-g-
oligo(L,L-lactide) copolymer hydrogel potential for neural stem
cell differentiation. Tissue Eng. Part A. 2020;26(17-18):953-963.
doi: 10.1089/ten.TEA.2019.0265

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

1.

92.

HAYYHbI OB30P

Kim HN, McCrea MR, Li S. Advances in molecular therapies for
targeting pathophysiology in spinal cord injury. Expert Opin Ther
Targets. 2023;27(3):171-187. doi: 10.1080/14728-222.2023.2194532
KoHoBanosa H.I., ®unatoB E.B., Jlaxoseukas B.B., ®ponex-
ko O.C. OnbIT NPUMEHEHNS KNHE3WUTEPaNeBTUYECKON YCTaHOBKM
«OK3apTa» B peabunutauum nauMeHToB C NaTonormein CrnnHHo-
ro Mo3sra Ha LenHOM ypoBHe // @uaunotepanus, 6aibHeon0rus
u peabunutayms. 2017. T. 16, Ne 2. C. 102-106. [Konovalova NG,
Filatov EV, Lyakhovetskaya VV, Frolenko YS. The experience
of using the kinesiotherapy unit «Exarta» in the rehabilitation
of patients with spinal cord pathology at the cervical level.
Physiotherapy Balneol Rehabilitat. 2017;16(2):102-106. (In Russ).]
Powell ES, Lopez J, Westgate PM, et al. Effects of dynamic
overground body weight support training during inpatient
rehabilitation after traumatic spinal cord injury: A retrospective
case series. Am J Phys Med Rehabil. 2022;101(2):196-200.
doi: 10.1097/PHM.00000000000-01828

Stampacchia G, Gazzotti V, Olivieri M, et al. Gait robot-assisted
rehabilitation in persons with spinal cord injury: A scoping review.
NeuroRehab. 2022;51(4):609-647. doi: 10.3233/NRE-220061
BopobbeB A.A., MeTpyxuH A.B., 3acbinkuHa O.A., KpUBOHOX-
kuHa [1.C. OK30CKeneT — HOBble BO3MOXHOCTY abunutauum
1 peabunutaummn (AHanuTN4YecKnin 063op) // Bornpockl peKoH-
CTPYKTUBHOU 1 rnactudeckom xmpyprim. 2015. Ne 2. C. 51-62.
[Vorobyev AA, Petrukhin AV, Zasypkina OA, Krivonozhkina PS.
Exo-skeleton: New possibilities of habilitation and rehabilitation
(Analytical review). Questions Reconstruct Plastic Sur. 2015;(2):
51-62. (In Russ).]

TkaveHko [1.B. PekoHCTpyKuusi xoObbbl C MPUMEHEHNEM 3K-
30cKeneTa B peabunutauuy 60MbHbIX C MOCNEACTBUSMU TPaB-
Mbl CMIMHHOrO Mo3ra: ABToped. AuC. ... KaHg. med. Hayk. Moc-
kBa, 2018. 23 c. [Tkachenko PV. Reconstruction of walking with
the use of an exoskeleton in the rehabilitation of patients with
the consequences of spinal cord injury [dissertation abstract].
Moscow; 2018. 23 p. (In Russ).]

TamburellaF, Lorusso M, Tramontano M, et al. Overground robotic
training effects on walking and secondary health conditions in
individuals with spinal cord injury: Systematic review. J Neuroeng
Rehabil. 2022;19(1):27. doi: 10.1186/s12984-022-01003-9
Calabro RS, Portaro S, Tomasello P, et al. Paving the way for
a better management of pain in patients with spinal cord
injury: An exploratory study on the use of Functional Electric
Stimulation (FES)-cycling. J Spinal Cord Med. 2023;46(1):
107-117. doi: 10.1080/10-790268.2021.1961050

Cardoso LR, Bochkezanian V, Forner-Cordero A, et al. Soft
robotics and functional electrical stimulation advances for
restoring hand function in people with SCI: A narrative review,
clinical guidelines and future directions. J Neuroeng Rehabil.
2022;19(1):66. doi: 10.1186/s12984-022-01043-1

Lorusso M, Tagliamonte NL, Tramontano M, et al. Technology-
assisted balance assessment and rehabilitation in individuals
with spinal cord injury: A systematic review. NeuroRehab.
2022;51(2):213-230. doi: 10.3233/NRE-220060

OamvmuHos B.[., Tkavernko [1.B., HusametgmHosa A.A. lMpu-
MEHEHNE VMWUTUPYIOLMX LIaronofobHble [ABMXKEHNS Me-
XaHOTepaneBTUYECKUX YCTPOWCTB B COYETaHUM C 3INEKT-
pocTumynsuvein y naumeHToB CO ChuHaNbHOW TpasMon //
BecTtHuk BoccTaHoButeibHou meanyumHel. 2020. Ne 5. C. 53-61.
[Daminov VD, Tkachenko PV, Nizametdinova AA. The use of
mechanotherapeutic devices simulating step-like movements
in combination with electrical stimulation in patients with
spinal injury. Bulletin Res Med. 2020;(5):53-61. (In Russ).] doi:
10.38025/2078-1962-2020-99-5-53-61

Typycnekosa C.T., Cayneban X.K., ImaHTaeB B.P., Pannmxa-
HoB 3.P. [03BOHOYHO-CMUHHOMO3roBasi TpaBMa: 4YTO HOBOMO
B Helipopeabunutaunun? // SneKTpOHHbIN Hay4YHO-06pa3oBa-
Te/IbHbIA BECTHUK «340poBbe u obpasosaHne B XXI Bekes.
2017. T. 19, Ne 12. C. 283-284. [Turuspekova ST, Saulebai ZK,
Imantaev B.R., Raimzhanov ZR. Spinal cord injury: What’s
new in neurorehabilitation? Electronic Sci Educational Bulletin
Health Education XXI Century. 2017;19(12):283-284. (In Russ).]

https://doi.org/10.17816/clinpract472096


https://doi.org/10.1101/2023.02.09.23285713
https://doi.org/10.1016/j.apmr.2022.05.011
https://doi.org/10.3390/toxins15040248
https://doi.org/10.3892/mmr.2021.12056
https://doi.org/10
https://doi.org/10.33-90/jcm10225356
https://doi.org/10.1007/s00221-022-06521-5
https://doi.org/10.77-59/cureus.33422
https://doi.org/10.3390/jcm12093150
https://doi.org/10.1016/j.wneu
https://doi.org/10.1021/acsomega.1c01576
https://doi.org/10.1038/s41598-019-39341-9
https://doi.org/10.1038/s41551-022-00963-6
https://doi.org/10.1089/ten.TEA.2019.0265
https://doi.org/10.1080/14728-222.2023.2194532
https://doi.org/10.1097/PHM.00000000000-01828
https://doi.org/10.3233/NRE-220061
https://doi.org/10.1186/s12984-022-01003-9
https://doi.org/10.1080/10-790268.2021.1961050
https://doi.org/10.1186/s12984-022-01043-1
https://doi.org/10.3233/NRE-220060
https://doi.org/10.38025/2078-1962-2020-99-5-53-61

HAYYHbIX OB30P

93. Li H, Wang J, Fang Y. Recent developments in multifunctional
neural probes for simultaneous neural recording and modulation.
Microsyst Nanoeng. 2023;(9):4. doi: 10.1038/s41378-022-00444-5

94. Darrow MJ, Torres M, Sosa MJ, et al. Vagus nerve stimulation
paired with rehabilitative training enhances motor recovery
after bilateral spinal cord injury to cervical forelimb motor
pools. Neurorehabil Neural Repair. 2020;34(3):200-209. doi:
10.1177/1545968319895480

95. Medina R, Ho A, Reddy R, et al. Narrative review of current
neuromodulation modalities for spinal cord injury. 2023;(4):
1143405. doi: 10.3389/fpain.2023.1143405

96. DavisKC, Meschede-KrasaB, Cajigas|, etal. Design-development
of an at-home modular brain-computer interface (BCI) platform in
a case study of cervical spinal cord injury. J Neuroeng Rehabil.
2022;19(1):53. doi: 10.1186/512984-022-01026-2

97. THunokeac A.ll. OproTepanus n Tpasma CMMHHOIMO mo3ra //
AKTyasibHble Hay4Hble WCC/ef0BaHUsi B COBPEMEHHOM MUPE.
2018. Ne 11-5. C. 60-63. [Gnilokvas AP. Ergotherapy spinal cord
injury. Aktual'nye naucnye issledovania v sovremennom mire.
2018;(11-5):60-63. (In Russ).]

OB ABTOPAX

ABTOp, OTBETCTBEHHbIN 3a NEPENUCKY:

Benonacos Bnagumnp BuktopoBud, 4.M.H., npodeccop;
agpec: Poccus, 414000, AcTtpaxaHsb, yn. bakuHckas, a. 121;
ORCID: https://orcid.org/0000-0003-0458-0703;

eLibrary SPIN: 6098-1321; e-mail: belopasov@yandex.ru

CoaBTOpb:
ToncTtas CBetnaHa MBaHOBHa, acCUCTEHT Kadeapbl;
e-mail: cvetik1811@yandex.ru

MNBaHoBa MNanuHa EBreHbeBHa, A.M.H.;
ORCID: https://orcid.org/0000-0003-3180-5525;
eLibrary SPIN: 4049-4581; e-mail: reabilivanova@mail.ru

Oypos Oner BnapumupoBuy, K.M.H.;
ORCID: https://orcid.org/0000-0002-5054-3594;
e-mail: durovo@gmail.com

JNaBpoB Uropb AnekcaHapoBuY, K.M.H., Npodeccop;
ORCID: https://orcid.org/0000-0002-3885-4509;
eLibrary SPIN: 1411-4889; e-mail: igor.lavrov@gmail.com

Baknaywes Bnagumup MNaBnoBuY, 4.M.H., OOLEHT;
ORCID: https://orcid.org/0000-0003-1039-4245;
eLibrary SPIN: 3968-2971;

e-mail: baklaushev.vp@fnkc-fmba.ru

2023

Tom 14 v.2

98. Aukacos E.E., fpocnasckas M.A., Mawkosckuii E.E., n gp.
KnuHnko-ncuxonorndeckne acnekTbl peabunmtauuy naumeH-
TOB C MO3BOHOYHO-CMUHHOMO3roBOW TpasMoi // Hesposorus,
Heviporicuxuatpusi, ncuxocomatuka. 2017. T. 9, Ne 2. C. 4-9.
[Achkasov EE, Yaroslavskaya MA, Moshkovsky EE, et al. Clinical
and psychological aspects of rehabilitation of patients with
spinal cord injury. Neurol Neuropsychiatry Psychosomatics.
2017;9(2):4-9. (In Russ).]

99. byntobaw W.AO., Moposos W.H., Mpuxogeko M.C. Mcuxonoru-
Yyeckas peabunutaums naumMeHToB ¢ NOCNeAcTBUSAMU CrHANb-
Hol TpaBmbl. Camapa: baxpax-M, 2011. 272 c. [Bulyubash ID,
Morozov IN, Prikhodko MS. Psychological rehabilitation of
patients with the consequences of spinal injury. Samara:
Bakhrakh-M; 2011. 272 p. (In Russ).]

100. Xoxnosa O.W. PeabunutaumoHHbI MOTEHLMAaN IMHHOCTYN 1 PyHK-
LUuoHanbHasa He3aBWCUMOCTb NvL, C TpaBmaTtuyeckon 60-
Ne3Hbto criHHoro moara // Monntpasma. 2020. Ne 3. C. 100-107.
[Khokhlova OIl. Rehabilitation potential of personality and
functional independence of persons with traumatic spinal cord
disease. Polytrauma. 2020;(3):100-107. (In Russ).]

AUTHORS’ INFO

The author responsible for the correspondence:

Vladimir V. Belopasov, Dr. Sci. (Med.), Professor;
address: 121 Bakinskaya street, 414000 Astrakhan, Russia;
ORCID: https://orcid.org/0000-0003-0458-0703;

eLibrary SPIN: 6098-1321; e-mail: belopasov@yandex.ru

Co-authors:
Svetlana I. Tolstaya, MD;
e-mail: cvetik1811@yandex.ru

Galina E. Ivanova, Dr. Sci. (Med.);
ORCID: https://orcid.org/0000-0003-3180-5525;
eLibrary SPIN: 4049-4581; e-mail: reabilivanova@mail.ru

Oleg V. Durov, MD, PhD;
ORCID: https://orcid.org/0000-0002-5054-3594;
e-mail: durovo@gmail.com

Igor A. Lavrov, MD, PhD, Professor;
ORCID: https://orcid.org/0000-0002-3885-4509;
eLibrary SPIN: 1411-4889; e-mail: igor.lavrov@gmail.com

Vladimir P. Baklaushey, Dr. Sci. (Med.), Associate Professor;
ORCID: https://orcid.org/0000-0003-1039-4245;

eLibrary SPIN: 3968-2971;

e-mail: baklaushev.vp@fnkc-fmba.ru

www.clinpractice.ru 65


https://doi.org/10.1038/s41378-022-00444-5
https://doi.org/10.1177/1545968319895480
https://doi.org/10.3389/fpain.2023.1143405
https://doi.org/10.1186/s12984-022-01026-2
https://orcid.org/0000-0003-0458-0703;
https://www.elibrary.ru/author_profile.asp?spin=6098-1321
mailto:belopasov@yandex.ru
mailto:cvetik1811@yandex.ru
https://orcid.org/0000-0003-3180-5525;
https://www.elibrary.ru/author_profile.asp?spin=4049-4581
mailto:reabilivanova@mail.ru
https://orcid.org/0000-0002-5054-3594;
mailto:durovo@gmail.com
https://orcid.org/0000-0002-3885-4509;
https://www.elibrary.ru/author_profile.asp?spin=1411-4889
mailto:igor.lavrov@gmail.com
https://orcid.org/0000-0003-1039-4245;
https://www.elibrary.ru/author_profile.asp?spin=3968-2971
mailto:baklaushev.vp@fnkc-fmba.ru
https://orcid.org/0000-0003-0458-0703;
https://www.elibrary.ru/author_profile.asp?spin=6098-1321
mailto:belopasov@yandex.ru
mailto:cvetik1811@yandex.ru
https://orcid.org/0000-0003-3180-5525;
https://www.elibrary.ru/author_profile.asp?spin=4049-4581
mailto:reabilivanova@mail.ru
https://orcid.org/0000-0002-5054-3594;
mailto:durovo@gmail.com
https://orcid.org/0000-0002-3885-4509;
https://www.elibrary.ru/author_profile.asp?spin=1411-4889
mailto:igor.lavrov@gmail.com
https://orcid.org/0000-0003-1039-4245;
https://www.elibrary.ru/author_profile.asp?spin=3968-2971
mailto:baklaushev.vp@fnkc-fmba.ru

HAYYHbI OB30P

BUOMAPKEPDBI XUPYPITMHECKOIO CENMCUCA. Ob30OP
3APYBEXHbIX HAYYHO-MEQUUWHCKUX NYBJINKALUN

C.I. LLlep6ak' 2, A.M. CapaHa® 3, [.A. BonorxaHun' 2, A.C. lonota', A.A. Pyab*, T.A. Kamunosa'
1 Topoackas 6onbHMLa Ne 40 KypopTHOro agMuMHMCTpaTUBHOrO paiioHa, CaHkT-Metepbypr, Poccuiickan ®epepaumsi

2 CaHkT-leTep6yprckuil rocyaapcTBeHHbINn yHBepcuTeT, CaHKT-MNeTepbypr, Poccuiickas depepauyst

3 KomuTeT mno 3ppaBooxpaHeHnio AgMuHncTpaumn CankT-MNetepbypra, CaHkT-MeTep6ypr, Poccuiickas ®epepauyisi

4 BoeHHO-MeguLHCKas akagemusi umenn C.M. Kuposa, CaHkT-leTepbypr, Poccuiickas ®egepaums

Cenicuc npeacraB/sieT CO60M KIIMHUYECKUI CUHAPOM, ONPEAEIIEMbIN KakK HEPErYINPYEMbI OTBET XO-
35MHa Ha MHMEKUUIO Y MPUBOASLUNI K ONaCHOW A4J151 XXU3HW AUCYHKLNN OpraHoB. Kak 04HO 13 caMbiX
KaTtacTpOUHECKNX XUPYPrum4eCKux OCJIOXKHEHWUH, CENcuc oCTaéresi cepbE3HOW npobaemMon 34paBo-
OXpaHeHUsi BO BCEM MUPE C pOCTOM 3a00/1eBaEMOCTU, HECMOTPST Ha CTEPUIIbHYO NPeonepaLnoHHY0
npogunakTuky v BBegeHne aHTnbnoTnkos. CMePTHOCTb OT cercrca OCTaéTcsi HeM3MEHHOW yxxe bosiee
10 net, a paHHee BbisiBeHNe 3abosieBaHNs — Hambosiee Ba kHbIVi (haKTop BbIXXUBAEMOCTU rnaumneH-
TOB. PaHHSIsi  TOYHasi AnarHOCTUKa MHMEKLUUN 1 OpraHHOWM ANCYHKUMM OCTaETCs npobaemMaTnyHOM,
4TO 10ATBEPXKAAETCS MHOMOYUCEHHBIMU UHTEPBEHUMOHHBIMU UCIMbITAHUSIMU, KOTOPbIE HE MPUBEN
K yAy4LIEeHWO pesynbTaToB. STy Hey[a4yu oT4acTy CBsI3aHbl C 3aro3gasibiM BMeLaTe/IbCTBOM, Korga
y nauveHTa pasBuiack MOIMOpraHHasi HeqOCTaTOYHOCTb, U TeparneBTUYECKOE OKHO BO3MOXXHOCTEN
3aKpbIIOCh. Ycriex uMMyHOMOZYINPYIOLLEN v pYruX TeparneBTUYeCKUX CTpaTerui, KOTOPbIN 4acTo 4O-
CTUraeTcs B AJOKJINHUYECKUX MOZEJISIX Cerncuca, 3aBUCUT OT UX MPUMEHEHUST HA PaHHUX CTaausx pas-
BUTUSI CUHAPOMA Un Jaxe OT ynpexaaroLjero genctsusi. CocobHOCTb MPOrHO3MpoBaTk pa3BUTheE
cerncuca y Xmpyprudyeckux naLyneHToB C MOMOLLbIO 1abopaTopHOro aHaav3a niaasMbl MOXKET OKal3aTb-
Cs MOAE3HON 4J151 Bpavey OTAeNEHNsT MHTEHCUBHOW Tepanuy v peaHumauny. 3HavnTeslbHbIe YCUTNS
npuaararoTcs A5 paspaboTky bUOMapKepoOB PaHHUX CTaaui cericuca ¢ BbICOKOU 4yBCTBUTE/IbHOCTbLIO
u crneynuyHOCTbLIO. 1151 paHHEe M TOYHOW AMarHOCTUKY, 3(hEKTUBHOIrO 1e4eHus1 cercuca Heobxo-
AUMO rily60KOoe MOHVIMaHue naTtoreHEeTUYECKUX MexaHn3MoB. HapyLueHne perynsayuy oTeeTa naymeHTta
Ha MHEeKUMIO, MPUBOLSLLEE K CENCUCY YN CEMNTUHECKOMY LLIOKY, N3Y4aeTCsl C UC0/Ib30BaAHNEM «OMUKC-
HbIX» 104X0[0B — MPOTEOMUKU, TPAHCKPUMITOMUKY, METab0oIOMUKN. VI3-3a C/IOXKHOCTU U BOJIbLLIOIO
06béMa HabopoB faHHbIX CTAHOBSTCS HEOOXO4UMbIMY CrieynasibHble NHCTPYMEHTbI aHann3a gaHHbIX,
Tak Ha3biBaeMoe MalLuMHHOEe OBy4YeHue.

KrnrouyeBblie crnoBa: Xvpyprudeckuii Cericuc; CenTu4YeCKui LLIOK; MHEKLUNS; ANCHYHKLYUS OpraHoB; rno-
JIMOpraHHasi He4oCTaToO4YHOCTb; BMOMapKep; NPOTEOMUKA; TPAHCKPUNTOMUKE; METaboIoOMVKa,; MaLLMH-
Hoe 0by4yeHue.

Ans yntnpoBanus: LLepbak C.I., Capana A.M., BonorxaHnH O.A., Tonota A.C., Pyob A.A., Kamuno-
Ba T.A. Buomapkepsl xupyprudeckoro cencuca. O630p 3apyOexxHbIX HayYHO-MEQULMHCKUX nybnmka-
umn. KnuHnyeckas npaktuka. 2023;14(2):66-78. doi: https://doi.org/10.17816/clinpract346695
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BBEOEHUE

Cencuc npeacrtaBnsaeT coboit ONacHy A5 Xn3-
HA  MNONNOPraHHylo ANCHYHKLMIO, BO3HUKAOLLYHO
B pesynbraTe HeperynupyemMon peakuum opraHnama
Ha VHMEKUNo, BKAKYasi OCTPbIN pecnupaTopHbIl
OVNCTPECC-CUHAPOM, OCTPOE MOBPEXAEeHNEe Mno4ek
N ONCCEMUHNPOBAHHOE BHYTPUCOCYANCTOE CBEPTbI-
BaHue kposu (OABC-cuHpgpom) [1], n ABnseTcs oCHOB-
HOWM Npu4MHON 3a60/1EBAEMOCT 1 CMEPTHOCTU roC-
NUTaNU3NPOBaHHbIX MaLMeHTOB, OOYyCNOBNUBAIOLLEN
20% Bcex cmepTen B Mupe [2]. ExxerogHo B Mmupe pe-

66 https://doi.org/10.17816/clinpract346695

rMCTpUpYT NoyvTn 50 MUNIMOHOB CryyYaes cencuca,
Ka)KObIA TPETUIA NauneHT B OTAENEHUSX UHTEHCUB-
Hon Tepanun (OUT) He poxuBaeT o 30 AHeNn, OKoNo
50% BbDKMBLUMX MOBTOPHO FOCAUTANN3NPYIOTCH He
pexxe ogHOro pasa B rop [3].

Cencuc — 310 CMHAPOM, A1 KOTOPOro HET CTaH-
OapTHOro BannaMpOBaHHOIO AMAarHOCTUYECKOro Tec-
Ta. bonbWNHCTBO crny4yaeB cMepTu OT cencuca npo-
NCXoaonT B Te4yeHue nepsbix 48-72 yacoB OT Havana
3abonesaHus. PaHHee pacno3HasaHve, No3BonsoLLee
ObICTPO HayaTb NIeYEHNE, UMEET peLlatoLLEee 3Ha4YeHne
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BIOMARKERS FOR SURGICAL SEPSIS. A REVIEW OF FOREIGN
SCIENTIFIC AND MEDICAL PUBLICATIONS

S.G. Shcherbak® 2, A.M. Sarana® 3, D.A. Vologzhanin' 2, A.S. Golota', A.A. Rud’*, T.A. Kamilova'
1 Saint Petersburg City Hospital No 40 of Kurortny District, Saint Petersburg, Russian Federation

2 Saint Petersburg State University, Saint Petersburg, Russian Federation

3 Health Committee of Saint Petersburg, Saint Petersburg, Russian Federation

4 Kirov Military medical academy, Saint Petersburg, Russian Federation

Sepsis is an unregulated host response to infection resulting in life-threatening organ dysfunction. As one
of the most catastrophic surgical complications, sepsis remains a major public health problem worldwide,
with increasing incidence despite sterile preoperative prophylaxis and administration of antibiotics. Sepsis
mortality has remained unchanged for over a decade, and early recognition continues to be the most
crucial factor in survival outcome. Early and accurate diagnosis of infection and organ dysfunction remains
problematic, as evidenced by numerous interventional trials that have not resulted in improved outcomes.
These failures are partly because of the belated intervention, when the patient developed multiple-organ
failure and the therapeutic window of opportunity closed. The success of immunomodulatory and other
therapeutic strategies, which is often achieved in preclinical models of sepsis, depends on their use in
the early stages of sepsis development or even proactive action. Predicting the development of sepsis
in surgical patients using laboratory analysis of plasma may be useful for doctors in the intensive care
unit and resuscitation. Significant efforts are being made to develop biomarkers for the early stages
of sepsis with high sensitivity and specificity. For early and accurate diagnosis, effective treatment of
sepsis requires a deep understanding of the pathogenetic mechanisms. Dysregulation of the patient’s
response to infection leading to sepsis and septic shock is studied using ohmic approaches: proteomics,
transcriptomics, and metabolomics. Owing to the complexity and large volume of data sets, special data
analysis tools, the so-called machine learning, become necessary.

Keywords: surgical sepsis; septic shock; infection; organ dysfunction; multiple organ failure; biomarker;
proteomics; transcriptomics; metabolomics; machine learning.
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ONs cnaceHns »XW3HW nauueHTa. TpebyeTcs To4vHas
JOCYMMTOMHAas naeHTudmnKaums naumeHToB, y KOTO-
pbIX NaTEHTHO MPOrpeccupyeT Cencuc, Npu 3TOM HK
OAVH 13 buomMapkepoB bakTepuanbHbIX NHDEKLNIA He
obnapaeT [4OCTaTOYHON CNEUNGUYHOCTBIO N YyBCTBU-
TENbHOCTBIO U HE NPUrOAEH ANS AOKJIMHUYECKON anar-
HOCTUKM cencuca [4].

K 6uomapkepam cencumca OTHOCHATCHA pacTBOpU-
Mble peuenTtopbl PRR, LWTOKWHbI, XEMOKWHbI, 3HOO-
reHHblE MOJIEKYNISIPHbIE CTPYKTYpPbl, acCOLUMPOBaH-
Hble C noBpexaeHnem (damage-associated molecular
patterns, DAMP), MukpoPHK, peuenTopbl KNeTOYHbIX
MembpaH, KNneTouHble 6eNku, MeTabosInTbl, pacTBoOpU-
Mbl€ peLenTopbl U KOMMOHEHTbI CUCTEMbI KOMMEMEH-
Ta. Hanbonee xopowwo onucaHHbiMn DAMP aBnsioTcs
nbpuHoreH, GUOPOHEKTNH, BHEKNIETOYHbIE HYyKJEe-
WHOBbIE KUCNOTbI, MMCTOHbI, 6e/K1 TENNOBOro LIoKa

(heat shock proteins, HSP), moyeBas kucnota, ageHo-
3uHTpudocdar, yutoxpom C, monekynbl S100, 6enku
HMGB (high mobility group box) 1 cbiIBOpOTO4HbIN amu-
noung A [5-7]. 9Tn buomapKkepbl MOXXHO Knaccuduum-
poBaTb MO Pas3nNYHbIM KaTeropusiM OMUKU: reHOMUKa
N aNMreHoMrKa (U3y4eHne reHoma u nogaepXKusaro-
LLUMX ero CTPyKTyp), TpaHckpuntomuka (PHK), npoTe-
oMuKa (6enkun, BKNtoYas LMTOKUHbI) 1 MeTabonoMumKa.

NMPOTEOMHbIE MAPKEPbDI

XUPYPI’MYECKOI'O CEMCUCA

Xupypruyeckasi onepauus BbI3bIBAaeT BOcCnanu-
TENbHYK peakuuio opraHu3Ma, Kotopasi 3aTpyaHsieT
OVarHOCTUKY cerncuca Ha OCHOBAHWUW TOSIbKO KJUHW-
YeCKMX AaHHbIX. ABOOMUHasbHbIE Onepaunmn ¢ Hapy-
LUEHNEM KMLIEYHOro bGapbepa CBsi3aHbl C BbICOKUM
PUCKOM PasBUTUS TSHKENbIX NOCNeonepaunoHHbIX WH-
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(heKLMOHHbIX OCNOXHEHWIA. IMauneHTbl nocne abagomMm-
HanbHOW Xupyprum coctasnsatoT Ao 30% Bcex naumeH-
TOB C cencucomM 1 Ao 13% naumeHToB C CenTUYEeCKUM
LIOKOM. Y XUPYPruyecKnx nauuMeHTOB Cencuc Wam
CENTUYECKUNI LWIOK MOryT ObITb Pe3ynsTaToM BHYTPU-
OpIOLLUHbIX MHDEeKUMIA. HapyLueHne KuweyHoro 6apbe-
pa BO Bpems onepauun obnerdaet TpaHCIOKaLmio
6aKkTepuin B CUCTEMHbIA KPOBOTOK. B GonblumMHCTBE
Clly4yaeB cpasy Mocfie XUPYPruyeckoro BMeLlaTesb-
CTBa UMEKT MECTO CHIDKEHNE UMMYHMTETA XO3sMHA
N HecTabunbHOe KIJIMHUYECKOE COCTOsiHME, a Tak-
)K€ BbI3BaHHbIE Ornepaunen N3MeHeHUs roMeocTasa,
4YTO genaet OONbHOro Ys3BUMbIM K MHMEKLMOHHBIM
OCJIOXKHEHNSIM 1 CNOCcOBCTBYET ObICTPOMY MpOrpec-
CVPOBaHMIO CEMNcrca UM CeNTUYECKOro LwokKa. PaHHee
BbISIBNIEHVE NH(EKLMOHHBIX OCNOXHEHWNIA HA KJIMHUYe-
CK1 6eCCMMNTOMHO CTaAMn MOXET NOACKa3aTb ONTuM-
MasibHOE NieYeHne 0O PasBUTUSA cencuca unm centuye-
CKOrO LLIOKa, HO PaHHWIA CEMCUC CNOXXHO OTNNYNUTb OT
06bI4YHOW NOCTOMNEPALMOHHON BOCNANNTENIbHON peak-
unn. AHanNM3 KynsTypbl KPOBY MOXET ONpeaenunTb Ha-
nnyne 6akTeprmemMun, Ho 0BbIMHO 3aHMMAET HECKOMBbKO
OHERN, BO MHOTUX CRyYasx AaéT NOXXHOOTpuLaTeNIbHble
pesynbtaTbl U HE NOAXOOUT ONS PaHHEro BbISIBJIEHNS
UHpeKUUN. VIMEHHO MO3TOMY MPOAOMKAKT LUMPOKO
MCronb30BaTbCA TpaguUMOHHbIE OuoMapkepbl, Ta-
Kre KakK KOJIM4ECTBO NENKOLUTOB, MPOKanbLUTOHVH
n C-peakTuBHbIN BENTOK, XOTS OHU UMEIOT HU3KYIO Cre-
UMUYHOCTD AN TOro, YTOObl OTNNYNTL BakTepuasnb-
HYIO MH(EKUMNIO OT CUCTEMHOW BOCMANUTENBHON pe-
akLmMK, TaK Kak BbI3BaHHbIN XMPYPrM4eCcKoin TpaBMON
CTpecc 1 6e3 NHMEKLM MOXXET NPUBECTU K NMOBbILLE-
HIIO YPOBHEN 3TUX BUOMaPKEPOB.

MpoKanbuUTOHUH

MpoKanbUUTOHNH (HEaKTMBHLIN NPONENnTUL Kasb-
LUWTOHUHA) ABNSETCS OCTPOMasoBbiM OMOMapPKEPOM
CVCTEMHOrO BOCNaNeHNsi Mpu MHEKLMN, TPABME 1 XU1-
PYyPru4eckoM MoBpeXxaeHun 1n 1abopaTopHbIM NHAU-
KaTopoM [ANns MOHUTOPUHra 3(EeKTUBHOCTM aHTU-
6akTepuanbHOW Tepanmu y NnauneHToB ¢ cencmucom [8.
B HOpManbHbIX (hU3MONOrM4eCKMX YCNOBUSIX CbIBOPO-
TOYHbI YPOBEHb MPOKASbUNTOHNHA O4EHb HU30K, HO
ObICTPO MOBbILWAETCS Npu cencuce. MNpoKanbUUTOHNH
ABNSETCS NOJSIE3HbIM 3TaNIOHHLIM BGMOMAapPKEPOM cen-
cuca, TSXKeCTn cencuca, NporHosa cencuca u centu-
4yeckoro woka. S. Spoto ¢ konn. [9] yTBEp>KAatoT, 4YTO
NPOKaIbLIMTOHVH MOXHO NMPUMEHSATb A1 OLEHKN 3BO-
noumMn OT cencuca K cenTu4eckomy LokKy. MetaaHa-
N3 MPOrHOCTUYECKON LIEHHOCTM NPOKasbLUTOHMHA
LNS cencuca nokasals, YTo NPoKanbUUTOHWUH NPeBoC-
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xoanT C-peakTuBHbIN 610K No cneunduyHOCTN U TOY-
HocTu [10]. Job6aBneHrne NpokanbLUMTOHMHA K LUKane
SOFA (Sequential Organ Failure Assessment — guHa-
MUYecKkasi OLeHKa OpraHHOW HedoCTaTO4YHOCTW) Mo-
BbILLAET UX OUArHOCTMYECKME BO3MOXHOCTU U MpOr-
HOCTMYECKYIO LlEHHOCTb OTHOCUTENBHO CENTUYECKOrO
woka [8]. Opyrvue aBTOpbl MPU3HAKOT, YTO XOTS MpPO-
KanbUMTOHNH obnapaeT 6onee BbICOKON cneunduny-
HOCTbIO B OTHOLWEHUM OakTepuanbHOW WHMEKLMN,
yeM C-peakTuBHbIA 6ENOK U Apyrve TpaguuMOHHbIE
MapKepbl, Ero YPoOBEHb TaKXKe MOXET ObITb MOBbILLIEH
B YCNOBMSAX OTCYTCTBMSA nHdekumn. B nonckax 6onee
cneunduyHbIX MapKepoB OHWM OBHAPY>XWUn, YTO LEH-
HbIM MapKepOM KpPOBU Mpu PasBuTMN MHAPEKLMN MO-
XKET BbITb NpecencuH (pacteopumas opma CD14) [11].

MpecencuH

MpecencuH (sCD14, peuenTop KOMMIEKCOB NUMO-
nosvMcaxapugos C MNonoancaxapuacaBa3biBaoLLnm
6efIKoM) — FMKOMPOTENH, SKCMPECCMPYEMbIN Ha No-
BEPXHOCTN KJIETOK BPOXAEHHOrO MMMYyHUTETA MNpU
6akTepuanbHOM MHGEKUMN, NPOAYLMPYETCA Mo Me-
XaHn3My, CBA3aHHOMY C OakTepuasbHbIM harounTo-
30M [12]. YpoBeHb sCD14 noBbiwaeTcs B KPOBOTOKE
B OTBET HA WMHBA3UBHOCTb XMPYPru4ecKowm npoueny-
pbl 1 cpasy (0,5-1 4) BOo3BpaLaeTcss K HOPMasbHOMY
YPOBHIO MPW OTCYTCTBUM MH(EKLMM, HO MOBbILLAETCH
y MauMeHTOB C CEMNCUCOM B TEYEHME 2 4acoB 1 [OCTU-
raeT nuka 4epes 3 Yaca, Toraa Kak ypoBeHb NpoKaJsib-
LUUTOHMHA MOBbILIAETCA Yepe3d 8 4acoB M gocTuraeT
nMka cnycTsa 24 yaca nocne 3apaxeHus [13]. bnaro-
napst atomy sCD14 no3BonsieT BbisBUTb NOCneonepa-
LIMOHHYIO MHPEKLMIO Ha OYeHb paHHen ctagun. OueH-
Ky ypoBHa sCD14 y nauveHTOB MOXXHO NPeasioXnUTb
B KQ4ecTBe PYTUHHOro MHCTPyMeHTa HabnoaeHns 3a
pas3BuTMEM MOCEONEPALMOHHOrO cencmca u OTBETOM
Ha NleyeHre AN CBOEBPEMEHHOMO MPUHSATUS PeLLeHns
0 6onee arpeccrBHOM BMeLLATENBCTBE.

MI3mepeHne CbIBOPOTOYHBIX YPOBHEN NpoKaibuu-
ToHMHa 1 sCD14 y naumeHToB, NepeHECLLNX onepaLuto
no mnoBoAdy BHYTPUOPIOWHON MHMEKUNMM, MOBLICUIO
OVNAarHOCTUYECKYHO 3HAa4YUMMOCTb 060X hakTopoB. [Mpn
MHOrOMepHOM aHasnmae ypoBeHb sCD14 >406,5 nr/mn
Ha MomMeHT noctynneHua B OUT (OR 4,1), a Tak-
e ypoBHu sCD14 >1216 nr/mn u npoKanbUUTOHU-
Ha >1685 Hr/mn Ha 3-1 geHb B OUT (OR 5,3) okasa-
JINCb 3HA4YMMbIMU (haKTopamun 4SS MPOrHO3MPOBaHUSA
paHHero nocneonepauroHHOro CenTUYecKOoro LIOoKa.
YposeHb sCD14 koppenupyeT ¢ TSXKECTbKO cencuca.
3HauuTenbHO 6onee BbICOKME KOHUeHTpauum sCD14
HabngalTCa y NauveHTOB C CENTUYECKMM LUOKOM
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Mo CpPaBHEHWIO C MauMeHTaMm C CEncucom, 0CobeH-
HO B TeYeHue nepBbIX 72 4acoB. Takum obpasom, ou-
arHocTtu4eckas To4HocTb sCD14 pocTtatodHa B paH-
HEeM MocfieonepaunoHHOM Nepuoge ANs BbISBIEHNS
CUCTEMHON MHMEKLUN U NPOrHO3MPOBaHUS cencuca
UM CENTUYECKOrO LLOKa Ha (poHe 06bIYHON BOCNau-
TENbHON peakunn y 60MbHbIX, NEPEHECLLMX UHTpaab-
OOMUHANbHYIO XMPYPruyYecKyto onepauuto, B nepsble
6 yacoB oT Had4ana cencuca [11]. Kpome Toro, ypoBeHb
sCD14 B peHb onepauun sIBNSIETCS MNPEANKTOPOM
90-aHeBHON netanbHocTy [14].

YpoBHM MpecencuHa 3HaA4UTENbHO Bbile Mpu
cerncuce, 4em npu HeNHMEKLNOHHOW OPraHHON He-
OOCTaTOYHOCTU, N 3HAYMTENBHO BbIWE Yy MaLMEHTOB
C CEeNTUYECKMM LLOKOM, YeM npu cencuce. lNoporosoe
3Ha4YeHVe YPOBHA MNpecencuHa OAs pasrpaHuyYeHns
cencuca 1 HenHMEKLMOHHON OpraHHON HegocTaToY-
HocTu coctaBuno 582 nr/mn (p <0,001), a cencuca
1 cenTu4yeckoro woka — 1285 nr/mn (p <0,001). Y na-
LVEHTOB C YPOBHEM MpecencuHa Bbille MoporoBoro
(=821 nr/mn) 30-gHeBHast NeTanNbHOCTb 3HAYUTENBHO
NPEeBbILLAET NeTanbHOCTb Y NaUMEHTOB C 6onee Hn3-
KM ypoBHeM npecencuHa (<821 nr/mn) [13]. OueHka
pasHbIMK aBTopamm NoporoBbix ypoBHen sCD14 pas-
JIM4aeTcs, NO3TOMY HEOOXOAVMbI fanbHENLLNE UCCe-
[OBaHus ¢ 6onee KpyrnHbIMU KoropTamu, 4Tobbl ornpe-
OEeNUTb ONTUMAaslbHOE MOPOroBOE 3HAYEHWE YPOBHSA
npecencrHa ans NporHOo3npoOBaHUSA PUCKOB, CBA3aH-
HbIX C CENCUCOM.

MaHenb 6MoMmapkepoB

N3-3a orpaHUYeHHbIX aHanUTUHEeCKUX BO3MOX-
HOCTel UHAMBUAYasbHbIX OGUOMapKepoB NMPUXOANTCS
COCTaBNATb UX KOMOMHaUMK (NaHeNb G1OMapKepOB),
4YTOObI OXBATWUTb Pas3fiNYHble acMneKTbl CENTUYECKO-
ro mpouecca v JOCTUYb AMarHOCTUYECKON TOYHOCTM
N KNnHu4eckon nonesHocTn. CoyeTaHne naHenn 6uo-
MapKepPOB C KJIMHUYECKOW MHbopMaLmelr MOXET ObITb
0COBEHHO NONEe3HbIM O OUarHoCTuKK cencuca. AHa-
NMTN4eCcKoe 0b6CcepBaLMOHHOE UCCNEN0OBaHNE Cryyan—
KOHTPOJb NMPOBELAEHO Y NauMeHTOB NeanaTpuyeckoro
OUT ¢ KNMHUYECKN OAMarHOCTUPOBAHHBIM CEMCUCOM.
[MpOTEOMHBI aHann3 CbIBOPOTKMN BbisiBUN 44 6enka,
NMo-pasHoOMYy 3KCMPEeCCUMPYEMbIX Yy MaUWEHTOB U 3[00-
poBbIx geTel. [na Banugaumm naHenn 6riomapkepos
Bbl6paHbl cnegytoLine 6enku: cbiIBOPOTOUHBIM aMuno-
np-Al (serum amyloid-Al, SAA-1), rukonpoTteuH LRG1
n pacTtBopumas a-uenb peuentopa IL-2 (sCD25). Bce
nauueHTbl C CEencucoM ObiU MONOXKUTENbHBIMU MU-
H/MYM MO OQHOMY U3 3TUX GENKOB, a BCE 3[0POBbIE
LOHOPbI — OTpULaTeNbHLIMI, YTO NMO3BOMIIO YCTAHO-

BUTb 3Ha4YeHMe 3TuxX OenkoB B AMArHOCTUKE cerncuca
C BbICOKMM YPOBHEM CMELNPUIHOCTA U YyBCTBUTESb-
HocTu n AUC >0,9 (Area Under the Curve). Bkntode-
HVe B NaHenb GuomapkepoB 6enKoB 13 pasHbix a3
OTBeTa Ha UH(EKLMIO NOBbILLAET €€ ANArHOCTUYECKYHO
LeHHocTb. NMaHenb 6uoMapkepoB, KOTopasi BKJOYaeT
6enok octpoit asbl (SAA-1), 6enoK umMmyHocynpec-
cuBHoN hasbl (SCD25) n 6enok KNeTo4HOM akTBaLmm
(LRG1), mocTtaTo4yHO penpes3eHTaTUBHA ONS pasnuy-
HbIX BGMONOrMYecKnx MPOLECCOB OTBETA Ha WH(EK-
uuo. B yacTHoCTY, NoBbILEeHe KoHUeHTpauun sCD25
y MAUUEHTOB C CENCNCOM Bonee BblPaXeHO, YeM y na-
LUMEHTOB C HENH(MEKLNOHHBIM CUCTEMHBIM BOCMNaNeHu-
€M, He3aBNCUMO OT TshkecTn cocTosiHus (AUC=0,902).
YpoBHu sCD25 B CbIBOPOTKE KOPPENUPYIOT C YPOBHS-
Mu akcnpeccum CD25 Ha akTUBMPOBaHHbIX T-KeTKax.
B TO Bpemsi Kak ypoBHU peareHToB OCTpoi ¢hasbl,
Takmx Kak MpoKasbUMTOHUH 1 C-peakTuBHbIA OenoK,
OTpaXkatoT BEMYMHY BOCNANUTESIbHOrO OTBETa, 3KC-
npeccus CD25 oTpaxkaeT pasBuTME KOMMEHCATOP-
HOrO MPOTMBOBOCMNANNTENIBHOMO COCTOSIHUSA U, TaKUMm
obpasom, npefocTaBnseT QOMONHUTENBHYIO MHGOP-
MaLMio O peakuuy YenoBeka Ha CEeNcuUc B ONpeaenéx-
HbIl MOMEHT BpeMeHW. ABTOPbI NOaratoT, YTO AaHHY0
OVArHOCTUYECKYHO Cencuc-cneunduyHyo curHaTypy
MO>XHO MCMOJIb30BaTb BMECTE C KJIMHNYECKUMU U OpY-
FUMW @aHanUTUYECKUMI NOoKa3aTensMu Ans yayyweHns
OVNAarHOCTUKKN cemncuca y LeTel, YTO MO3BONSeT Ha-
YaTb 6onee paHHee neveHne. Heobxoguma Banngauns
3TUX PEe3ynbTaTtoB Ha 60JbLLON BbIOOPKE MauMEHTOB,
HO UCMOJIb30BaHMe 6elKoBOW MaHenun, COCTOosILLEN 13
SAA-1, LRG 1 n sCD25, B npoTokonax OTAeNeHnii He-
OTNOXHOWM NOMOLLM BO3MOXXHO Y>ke cemnyac [15].

Y nauveHToB, NEepPeHECLUMX XUPYpru4eckoe ne-
YeHne 1 pasfenéHHbIX B COOTBETCTBUM C NOCneone-
PauUMOHHON KIIMHUYECKOW KapTWHOW Ha rpynnbl He-
NH(UUMPOBAHHbLIX, WH(UUMPOBAHHbLIX, C CEMNCUCOM
N CENTUYECKMM LLIOKOM, ObIn NosTyYeHbl 06pasLpl Kpo-
BV LN BblAENEHNUS HENTPOMUIOB, SKCTPAKLUN 1 Bbl-
COKOMPOU3BOANTENBHOIrO cekBeHmpoBaHusa OHK. Ko-
JINYECTBEHHBIN NPOTEOMHbIA aHann3 KpoBW nokasarn,
4YTO 3Kcnpeccusi 6enkoB, y4acTBYOLMX B OGaKTepu-
UMOHOW aKTUBHOCTU HEATPOMUNIOB, NogaBfeHa y Xu-
pypruYeckux naumMeHToB ¢ cencucom. B obuuelt cnox-
HocTM 129 puddepeHumansHO 3KCnpeccrpyemblx
6EeNKOB OTHECEHbI K NSATU (PYHKLMOHANBHBIM KaTero-
pUSM: «BPOXKAEHHAA UMMYHHas 3aLlnTa», «MMMYHHas
perynauns», «KNeTo4HbI anonTo3», «CeKpeLmns LuTo-
KNHOB», «MeTaboIM4ecKas aKTMBHOCTb». DKCNPECCHUs
6€enKoB, y4acTBYOLUX B 6aKTEPULIMAHON aKTUBHOCTM
Hentpodunos (BPI [bactericidal permeability-increasing
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protein], ELANE [elastase], CTSG [cathepsin G], AZU4
[azurocidin], CAMP [cathelicidin antimicrobial peptide]
n MPO [myeloperoxidase]), nogasneHa y centnieckmnx
6O0JMIbHBIX 1 aHOMAaJIbHO CHVDKEHA MPU CEMTUYECKOM
Loke. dkcnpeccust 6enkoB, CBA3AHHbIX C UMMYHHON
perynauuen, skntodasa ITGAM (integrin alpha-M), FCAR
(IgA Fc receptor), MMP9 (matrix metallopeptidase 9)
n LTF (lactotransferrin), Tak)xe 3HaUNTENBHO CHUXXEHA
y naumeHToB ¢ cencucom. [logaesneHHas akcnpeccus
xeMokuHa CXCR2 Ha HenTpodunax n MaTpUKCHOW
MeTannonenTuaasbl, KOHTPONNPYIOLEN TPAHCOHAOTE-
JIManbHYKO MUrpaLnio NENKOLMTOB, CBUAETENbCTBYET
0 HapyLeHnn MUrpauroOHHON aKTUBHOCTN HENTPOMU-
JIOB Yy NauUMeHTOB C CEMCUCOM U CENTUYECKNM LLIOKOM.
HanpoTuB, ypoBHN 6e/IKOB, CBA3a@HHbLIX C anonTo30M,
3aMETHO MOBbILWEHbI MPU CEncuce U CenTu4eCKOM
LwokKe. MobanbHble BapunaLMn NPOTEOMHbIX Npodunen
CBUOETENLCTBYIOT O HapYyLEeHUN YHKLUN HENTPODN-
JIOB Y NaLMeHTOB C CENCUCOM, OCOOEHHO Mpu CenTu-
YeCkoM LWoKe. [Jons MOHOLUTOB, SKCMPEeCcCupyowmnx
HLA-DR, Takxxe 6blna CHMXeHa y NauueHToB C cen-
C1COM, 0COBEHHO MpPY CENTUHECKOM LLIOKE. HanpoTus,
anonTto3 T-knetok CD4+ n CD8+ 3Ha4nTENbHO yBEN-
YyeH, a gond Knetok Th1 n Th2 pesko cHWxeHa y naum-
€HTOB C cencucom [16].

TPAHCKPUMTOMHbIE UCCJIEQOBAHUA

CENCUCA

HocrMmnToMHas cTpatudmkauus naumeHToB C UH-
dhekumelt n CENCUCOM BOSMOXXHA Ha OCHOBaHWUN TPaHC-
KPUMUWUOHHBLIX WN3MEHEHU B Hebonblnx Habopax
reHoB. C 3TON LEeNbl0 NPOBEAEHO MHOrOLEHTPOBOE
NPOCMNEKTUBHOE UCCNe0BaHNE NaLMEHTOB, NEPEHEC-
LUMX CEPbE3HYK MNaHOBYK OMepauunio, C eXeaHeBs-
HbIM cOOpoM 06pasuoB KPOBM Mepen onepauner
1 nocne He€. KOHTPOJIbHbIE KOFOPTbI BKJIKOHYau noc-
JleonepaunoHHbIX MaUNeHTOB C  HEUHMEKLMOHHBIM
CUCTEMHbIM BOcCnaneHuem (systemic inflammatory
response syndrome, SIRS*) unn HeoCnoXXHEHHbLIM
nocneonepaunoHHbIM TeveHnem (SIRS-). KoHTposib-
Has rpynna naumeHtoB SIRS* aBnseTcst 6onee cnox-
HOW B AMArHOCTUYECKOM OTHOLUEHMU, TaK Kak MMeeT
MHOTIMEe KIMHNYECKNE NPU3HaKN NHMeKLMN (nnxopag-
Ka, Taxvkapaus, HenTPoPUINA 1N NOBbILLIEHHBIA YyPO-
BeHb C-peakTnBHOro 6enka). TpaHCKPUNTOMHbIA aHa-
JIN3 KPOBW NpoBoAWAN B 06pasLax KpoBu, COBpaHHbIX
B TedeHne 3 gHel Oo NposiBNeHust MHekumm, n co-
OTBETCTBYIOLMX 06pasLax KOHTPOMbHbIX (HEWMHDK-
LUMpoBaHHbIX) nauyneHToB. V3 80 guddepeHumnansHo
9KCMPECCUPYEMBIX TEHOB ANSI MOCTPOEHMSI MPOrHO-
CTUYECKMX Mopgenen oTobpaHbl 25 Hanbonee nep-
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CNEKTMBHbIX BoMapKepoB: 7 reHoB (B4GALTS, AFF1,
LDLR, ATXN7L3, LARP4B, SLC36A1, TRPM2; AUC
>0,85) — Ha MHUUMPOBaHNE MO CPABHEHUIO C MO-
pensmn SIRS; 12 reHoB (ATXN1, SLC41A3, MED13L,
STOM, B4GALT5, MIDN, HVCN1, LDLR, CFLAR,
SPATA13, EIF4G3, METTL7B; AUC >0,90) — Ha nHpu-
LMpoBaHue Nno cpasHeHuio ¢ Mogensammn SIRS*; 8 reHoB
(DOKS3, ICAM2, IL1R1, LGALS2, LSG1, RPL13A, RPS13,
SGSH; AUC >0,75) — Ha cencuc no cpaBHEHWUIO C He-
OCJTIOXXHEHHOW MHpeKLmen. DTUX TPEX MEeHHbIX CUrHa-
TYp OOCTaTo4yHO Onsa Knaccudukauum nocneonepa-
LUMOHHBIX pesynbraToB. OuddepeHumauunsa cencuca
OT BCEX APYIMX KIMHUYECKNX MPOSIBAEHUA C UCMNOSb-
30BaHVEM BCeX 25 TPaHCKpUNTOB NO3BoSMIa JOCTUYb
AUC=0,84. 310 nccnegoBaHne OEMOHCTPUPYET, YTO
NnaunveHToB, NepeHECLLUMX OBLUMPHYO MIaHOBYO One-
pauuto, y KOTOPbIX pasBuiacb nociieonepaunoHHas
NHeKLMA ¢ ancdyHKLMen opraHos (cencuc) nnm 6e3
Heé, MOXXHO HaféXHO upeHTUdguumMposatb U and-
depeHuupoBatb OT HEVHPULMPOBAHHbLIX NaLUEHTOB
C NOMOLLBKO TPAHCKPUNTOMUKM 32 3 OHA [0 NOCTaHOB-
K1 KNMHUYEeCKoro guarHosa [17].

OO6bIYHO TPaHCKPUMTOMHbIE NCCNEOOBaHNST CEencu-
ca COCPEeQOTOYEHbl Ha MauMeHTax C KIMHUYECKMM
npusHakamu, Tpebyowmumn rocnutanusauumn 8 OUT,
1 oTH6Op NPOO6 Ha4YMHAKT MOCAEe TOro, Kak y naumeH-
Ta nogo3peBaroT NHMEKUMIO nam cencuc. Boibopou-
Has Xxmpypruyeckas nonynsaums nauneHToB ngeansHo
noaxoanT AN [OCMMNTOMaTUYECKOro NCCneaoBaHns
Ha npegMeT noncka GuomapkepoB cencuca C Lenbio
CBOEBPEMEHHOI0 Ha3HayeHUs nedveHns. TpaHCKpun-
TOMHbIE [ aHHble MOKa3bIBaloT, YTO N3MEHEHNS B SKC-
npeccum 6UOMapKepPOB XO3AMHA SBNASIOTCA MPEAUK-
TOpoM Oonee MO3OHUX OCNIOXKHEHWUIA, CBA3aHHbIX
C WH(ekunen. O6wuin Habop reHoB OOHapyXMBaeT
N3MEHEeHNs B TeyeHne 3-OHEBHOro LOKIMHUYECKOro
nepvoga, HO OTAENbHble FeHbl €XEeOHEBHO OaBasu
eLLé 6onee cunbHble curHasbl [17].

B TpaHckpunTomMe nepudepuyHeckon Kposu npu
cencuce wugeHTuduunposaHbl auddepeHunansHo
aKcrnpeccupyemble reHbl, KoTopble KMOTCKOW 3H-
umknoneanen reHoB n reHomoB (KEGG) oTHeceHbl
K KaTeropusiM «AMMYHHbIi OTBET», «METab0sIM3M»,
«oKUcnMTensHoe ochopnnnpoBaHue», «perynaums
aytodarumn», «VEGF-curHanunr». Bsaumopencrsue
UMMYHHOIrO OTBETa C MONEKYNSAPHbIMA MeXaHn3ma-
mu aytodarun, VEGF-curHanuHra, OKWCAUTESNbHO-
ro ctpecca n metabosim3Ma MOXET ObITb OCHOBHbIM
hakTopOM, BEAYLLMM K NPOrpeccupoBaHunio cencuca.
Mo pesynbratam MCMNONb30BaHUSA Pa3/IMYHbLIX METO-
00B 6MONHMOPMaTUYECKOrO aHanmsa B guarHocTu-
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4YeCKyl MoJenb BKJIKOYEHbI 25 reHOB C MakCUMasibHO
pasnuyarowmMmmnca yposHamm akcnpeccun. AUC-cur-
HaTypbl 13 25 reHos cocTtasuna 0,905 B obyyvaroLlem
Habope un 0,7955 — B BanMgaunoHHOM, T.e. MOLESb Ha
OCHOBe 25 reHoB JOCTaTO4YHO TOYHO AMArHOCTUPYET
cencuc. Cpegun Hux reHbl ANKRD22, GPR84, GYG1,
BLOC1S1, CARD11, NOG wn LRG1 pononHuTenbHoO
noeHTnguunpoBaHbl Ha ocHoBe AUC=0,95 kak Hau-
6onee pefieBaHTHblE reHbl-xabbl, aCCOLUNPOBAHHbIE
C MONeKynsipHeiMu cybTunamn cencuca. Y nauymneH-
TOB C CEMNCNCOM HabnoaarTCs BbICOKME YPOBHM 3KC-
npeccuun reHos ANKRD22, GPR84, GYG1, BLOC1S1
n LRG1, Torpa kak akcnpeccus reHos NOG n CARD11
pe3ko CHKeHa. Pe3ynbraTthl aHanm3a nokasanu, 4To
3TV 7 y3N0BbIX FEHOB MOryT OblTb Mapkepamu Ans
paHHeln onarHoCTuKM cencuca. [ony4eHHble pesynb-
TaTbl HYXXOAIOTCS B NOATBEPXAEHUN in Vivo N B K-
HU4ecKux nccneposanHusx [18].

B npocnekTnBHOM 06CepBaLMOHHOM MCcnenoBa-
HW NPOOEMOHCTPMPOBaHa KNNHNYECKasi MOIE3HOCTb
ONS ANarHOCTUKY UHpeKuni curHatypbl n3 11 reHos
SepsisMetaScore (6 reHOB C NMOBbILEHHON 3KCMNpPeEC-
cueii — CEACAM1, ZDHHC19, C90rf95, GNA15, BATF,
C3ART n 5 reHoB C MOHWXXEHHOW 3Kcnpeccuen —
KIAA1370, TGFBI, MTCH1, RPGRIP1, HLA-DPBT)
B penpeseHTaTVBHON NPOOOJSIbHON KOropTe nauueH-
TOB C TSKENbIMU TpaBmamu u3 xmpypruydeckmx OUT.
MaHenb reHoB SepsisMetaScore cnocobHa TO4YHO OT-
JIM4NTb OCTPOEe MHMEKUMOHHOE BOCManeHne oT CTe-
puneHoro BocnaneHns ¢ AUC=0,92 n 3Ha4uTensHO
NPEBOCXOANT TOYHOCTb AMArHOCTUKM MO YPOBHAM
npokanbuutoHuHa ¢ AUC=0,53 B Havane wuHdek-
unn. OddekTuBHOCTL SepsisMetaScore B BbisiBne-
HUW NaLMEHTOB C PUCKOM Pa3BUTUSA CENCUCa OOMKHbI
noaTBepanTb Oyayuime MacliTabHble KIMHUYECKMe
ucnbitTaHmsa [19].

[na onpeneneHns COCTOAHMSA XMPYPruvyeckux na-
LUMEHTOB C KJIMHWYECKN MOATBEPXAEHHBIM Cencu-
COM MCMOJSIb30BaNN NoKasaTeslb TAXXECTU COCTOSAHUSA
IMX-SEV-2, KOTOpbI 3KBUBANEHTEH W YacToO nyuLle
Opyrux KnaccugukatopoB ANsi MNPOrHO3UpoOBaHUA
KIIMHMYecKnx ncxogos. Anroput™ IMX-SEV-2 npeg-
CTaBnsIeT COBON KOMMOHEHT MYNbTOMOMaPKEPHO-
ro nogxopa, OCHOBaHHOrO Ha TecT-cucteme InSep
(Inflammatix, Burlingame, CLLA), npepHasHa4eHHON
0051 QNarHOCTVKM B MECTE OKa3aHUs MeguLIMHCKON Mo-
MOLLIM C KOPOTKMM BpemeHeM 06paboTku. TecT InSep
Ha OCTPYIO MHEKLMIO 1 CEeMncuc, B KOTOPOM MCMOSb-
3YI0TCH anropuTMbl MalMHHOrO oby4veHus IMX-SEV
(nokaszarenb TAXecTn, 06y4eHHbI Ha 30-AHEeBHON ne-
TanbHoCTU) 1 IMX-BVN onst gmarHoCTuku UHMeKLmn,

aHannsnpyet 29 MPHK nMMyHHOI CrCTEMbI YenoBeka
ONs onpefeneHus BEPOATHOCTM BaKTepuansHON unm
BUPYCHON UHMEKUUN, TSXKECTU COCTOSHMS U OLEH-
KN BEPOATHOCTU cMmepTu B TedeHme 30 gHen. TpaHc-
KpunToMHbI Knaccugukartop IMX-SEV-2 nHTepnpe-
TMpYeT wnHAamBMAyanbHble ypoBHu MPHK 29 reHos,
OMUCaHHbIX B HECKOMBbKUX AMarHOCTUYECKUX/Mpor-
HOCTMYECKIMX Mopynsix cencuca: 1) «ycuneHne nHdek-
unn»: CEACAM1, ZDHHC19, C90rf95, GNA15, BATF,
C3ART; 2) «nopasnerne nHopekummn»: KIAA1370, TGFBI,
MTCH1, RPGRIP1, HLA-DPBT; 3) «6akTepuansHO-BU-
pycHoe ycunenune»: HK3, TNIP1, GPAA1, CTSB; 4) «6ak-
TepranbHO-BUPYCHOEe nofasnenue»: IFI27, JUP, LAXT,
5) «noBblleHne netansHocTu»: DEFA4, CD163, RGST,
PERT1, HIF1A, SEPP1, C11orf74, CIT;, 6) «CHU>XeHne ne-
TanbHOCTW»: LY86, TST, KCNJ2. NHpoekc IMX-SEV-2
KOPPENMPYET C APYrUMK NnoKasaTensiMy BoCnanunTesb-
HOW peakuumn (ypoBeHb IL-6) u duramonormyeckmx Ha-
pyweHunin no wkane APACHE Il (Acute Physiology and
Chronic Health Evaluation Il; oueHka du3snonoruye-
CKUX HapyLweHuin n pucka cmeptn B OUT), Tak Kak OH
OCHOBaH Ha TPAHCKPUMTOMHbIX U3SMEHEHNSAX, KOTOPbIE
KONIMYECTBEHHO ONMPefenstoT BeNNYHY BOCNannTesb-
HOl peakuun B obpasuax KpoBu, COOpaHHbIX 4epes
12-24 vyaca OT Havyana npepgrnonaraemoro cencuca,
a pes3ynbraTthbl IErKO NHTEPMNPETMPOBATb N MCMOb30-
BaTb Bpa4yoM B TeveHue 30 MUHYT. AHanm3 aToro Ha-
6opa MPHK npepoctaBut Bpayy uHbopMauuto ans
O6HOBNEHUSs 1M agjanTauuy CTpaTerun WHTEHCUBHOMN
Tepanun K WHAMBMAYaNbHbIM MOTPEBHOCTAM nauu-
eHTa. Pe3ynbrar «HM3Kas CTeMNeHb TSXKECTW» MOXET
ObITb PACCMOTPEH ANS MOAXOAA «MPOoJo/iKarb Kypc
JleveHmns», Toraa Kak pesynbrar «BblCOKasi CTENEHb TS-
XecTu» — gns 6osee paHHEro U arpeccrMBHOrO BMe-
LaTenbcTBa Nno nogaep>xke opraHos [20].

Ha oCHOBaHWM KAWMHWYECKMX K MUKPOOBUONOrn-
yeckux kputepueB K.L. Kalantar n coasT. [21] pac-
npegennunn nauneHToB B KPUTUYECKOM COCTOSIHWM
B rpynnbl NAUMEHTOB C CENCUCOM 1 naumeHTos ¢ SIRS.
3aTemM aBTOpPbl NPOBENN KOMMJIEKCHOE CEKBEHUPOBA-
Hne metareHomHon PHK n OHK xo3auHa n natoreHa
13 LEeSIbHON KPOBU 1 Mnasmbl NauMeHToOB 1 cOo34anu
YHMBEPCANbHbIA [OUarHOCTUYECKUIA  KnaccudukaTop
cencuca Ha OCHOBE CUrHATyp FEHHOW 3KCMpPeccun.
N3 62 gnddepeHumansHO 3KCPEeCCUpyemMbIX FEHOB
nnasmbl 28 OblMM 3HAYMMbIMK B aHann3e LenbHOW
KpoBw. [NprMevaTenibHO, YTO HEKOTOPbIE 13 Hanbonee
anddepeHLmansHO 3KCNPeCCHPYEMbIX MEHOB paHee
3aperncTpupoBaHbl Kak Gromapkepbl cencuca (Ha-
npumep, ycuneHHas akcnpeccus CD177, nogaBneHHas
akcnpeccus HLA-DRA), 4Tto npegnonaraet 6uonoru-
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YECKU 3HAYMMYI0 TPAHCKPUNTOMHYIO CUMrHaTypy njias-
meHHol PHK. B Tabn. 1 npuBegeHbl 50 Hanbonee 4ac-
TO guddepeHumnanbHO 3KCNPECCUpPyeMbIX MEHOB U3
TPaHCKpUNTOMa LeSIbHON KPOBU NaLUeHTOB C MUKPO-
6UOSIOrNYECKN NOATBEPXKAEHHBIM CEMCUCOM 1 nauu-
eHTOB 6e3 NPU3HaKOB NHMEKLUNN (C HEMH(EKLNOHHbBIM
CUCTEMHbIM BOCManeHnem).

AHanuns oboralleHus Habopa reHoB — MeTOA, KO-
TOpbI NaeHTUUUMPYET B Habope [aHHbIX rpynmbl
reHOB C OOWMMK OUONOrMYECKUMN DYHKLUUSAMU, —
NPOLEMOHCTPUPOBAN Yy NauMeHTOB C CEMCUCOM aK-
TVBAUNIO TEHOB, CBSA3AHHbIX C AerpaHynsauuen HenT-
pPOUIOB, CUMHANIMHIOM BPOXAEHHOMO MMMYHUTETA,
COMyTCTBYIOLMM MOAABIEHNEM TMYTENR, CBA3AHHbIX
C TpaHcnsumen n npoueccuHrom pubocomHon PHK.
PaspaboTaHHasa nHterpanbHas aMarHocTnyeckas Mo-
genb ngeHtuduumpyet 99% cnyvaes MUKPOOUONOrn-
YeCKM MOLTBEPXXOEHHOIO cencuca 1 npenckasbiBaeT
cencuc B 74% nopo3peBaemblx 1 89% Heonpenené-
HbIX cry4aeB. Takum 06pa3om, MHTerpauus TpaHc-
KpUNTOMa XO35iMHa U MEeTareHOMHOro OBHapy>XeHus
naTtoreHoB MO HyKJIEMHOBbLIM KUCIOTaM LeSIbHOWN KPOo-
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BN SABNSETCA MNEPCNEKTUBHbIM WHCTPYMEHTOM [ANA
amnarHocTukm cencuca [21].

MaureHTbl ¢ cencmcom MoryT ObITb CTpaTuguuu-
pOBaHbl MO CTEMEHN PUCKa Ha OCHOBE Mx npodunen
FEHHOWM 3KCMpeccunm Ha MOMEHT MOCTaHOBKW Awuar-
HOo3a. TpaHCKpPUNTOMHbIE MOAENN OTpaxkalT 6uono-
rMyecKrne peakumm naumeHTa U SBASTCHA NOTeHuu-
aNnbHO ULEHHbIM KJIMHNYECKMM WHCTPYMEHTOM Ans
NporHo3a n onpegeneHns gUceyHKUMM X03amnHa, oT-
BETCTBEHHON 3a cencuc. [peankTopbl, OCHOBaHHbIE
Ha 3KCMpeccun reHoB B LieSIbHOM KpoBMW, 4o6aBnstoT
3HaYUTENbHYK MPOrHOCTUYECKYIO LIEHHOCTb K CTaH-
OapTHBIM KITMHWYECKM MokKasaTtensam, XoTsa He 0ba3a-
TeNbHO NPefCcTaBNAOT COOON KoYeBble y3/bl B Nna-
Tohuaunonorum cencruca. AHanns gudgepeHymnanbHo
9KCMNPECCUPYEMBIX FEHOB U3 YETbIPEX MPOrHOCTMYE-
CKMx mMogenen (tabn. 2) Nno3BoNWa MOMYyYUTb UHTEr-
panbHyl0 Mogenb u3 58 reHoB (31 akTMBMPOBAHHBIN
1 27 nogasneHHbIX) [22].

Pesyneratbl nccnefoBaHns MOATBEPXAAOT acco-
LmaLmio cencmca ¢ HeapesbiMu HenTpodunamm n Boc-
nasieHneM, Tak Kak OTMEeYaeTCsl MOBbILEHNE YPOBHS

Tabnuua 1/ Table 1

AndchepeHumanbHO aKcnpeccupyemMble Npu cencuce reHbl uenbHomn Kposu /

Whole blood genes differentially expressed in sepsis

VPS26C PCOLCE2 MTF1 FIG4 CAPG
RCANT1 VSTM1 PIK3AP1 HP PPM1M
SDHC MS4A4A ZNF438 DACH1 ITGA7
RUNX1 CYP19A1 NLRC4 FAM151B AP3B2
PLACS8 SEL1L3 CARD6 DDIAS ANKRD34E
LAIR1 PLEKHG1 DRAM1 PDLIM5 DYTN
COX15 ELMOD3 SYNE1 KCNE1B PECR
GALNT2 KLHL6 MIcU1 EMILIN2 KCTD21
PDGFC TRIP4 ACER3 SPATC1 PNPLA1
TDRD9 PGM2 SLC25A24 GBA PITHD1
Tabnuua 2 / Table 2

MporHocTuyeckne moaenn, OCHOBaHHbIe HA SKCNPEeCCUMn reHoB B LieNIbHOW KpoBU /

Predictive models based on gene expression in whole blood

HanpasneHune nameHeHus

Mopenb
aKkcnpeccumn

Ycunenue (5 reHoB)
Duke

MopasneHue (13 reHoB.)

YcuneHue (9 reHoB)
Sage LR

MopasneHue (9 reHoB)

Ycunenue (13 reHoB)
Sage RF

MNopaBneHue (4 reHa)

YcuneHwe (8 reHoB)
Stanford

MNopaBneHue (4 reHa)

FeHbl

TRIB1, CKS2, MKI67, POLD3, PLK1

TGFBI, LY86, CST3, CBFA2T3, RCBTB2, TST, CX3CR1, CD5, MTMR11,
CLEC10A, EMR3, DHRS7B, CEACAMS

CFD, DDIT4, DEFA4, IFI27, IL1R2, IL8, MAFF, OCLN, RGS1
AIM2, APH1A, CCR2, EIF5A, GSTM1, HISTTH3H, NT5E, RAB40B, VNN3

B4GALT4, BPI, CD24, CEP55, CTSG, DDIT4, GOS2, MPO, MT1G,
NDUFV2, PAM, PSMAG6, SEPP1

ABCB4, CTSS, IKZF2, NT5E
DEFA4, CD163, PER1, RGS1, HIF1A, SEPP1, C11orf74, CIT
LY86, TST, OR52R1, KCNJ2
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HelTpounIbHOro xemoartTpakTaHTta IL-8 n akcnpec-
CUN TEHOB, KOAMPYKOLMX HENTPOPUbHbIE aHTU-
MUKPOGHbIe 6enkun (DEFA4, BPI, CTSG, MPQO). 91u
npoTeasbl adypoduiibHbIX rpaHya MOryT yKasbiBaTb
Ha NPUCYTCTBUE OYEHb HE3PENbIX HENTPOMUIOB (Me-
TammenoumTos) B KpoBu. MHOrne us aTmux reHoB Tak-
)KE y4acTBYytOT B 06pa30oBaHMn HENTPOMUSIbHBIX BHE-
KneTo4dHbIX nosywek (neutrophil extracellular traps,
NET), npuBogsiem kK HeTtody (NETosis, hopma rnbenu
HelTpodunos). Hapsigy ¢ UMMYHHbIMU U3MEHEHVSIMU
NPOUCXOAAT U3MEHEHNS B SKCMPECCUMN FEHOB, CBA3aH-
HbIX C FMMOKCUEN N BHEPreTU4eCKM obMeHoMm (HIFTA,
NDUFV2, TRIB1). Ocobbin nHTEpec npeacTasnseT
nosblweHne akcnpeccun HIFTA, TpaHCKPUNLUOHHOIO
hakTopa, MHOYUMPOBAHHOrO FUMOKCUENR. dTa akTu-
BaLMsa MOXET CBUAETENbCTBOBAaTL NGO 06 ycuneHum
LMTONATUYECKOW MMMOKCUN Y NALMEHTOB C CEMCUCOM,
KOTOpasi MPOrpeccupyeT 4O NeTanbHOro ucxopa, nmbo
O CMELLEHNN OKNCIMTENBHOrO MeTabonnama no Tuny
acdekTa Bapbypra, nnéo o Tom n gpyrom. Mogundu-
kauusa addekta Bapbypra ns-za cencuca ceasaHa
C IMMYHHOI akTmBaumen n nMMyHoamcoyHkumen. Ans
NoATBEPXXAEHNST MOJYYEHHbIX PE3YyNbTaToB MOTPEOy-
IOTCS NPOCMNEKTUBHbIE KIIMHNYECKME UCTbITaHus [22].
Cencuc xapakTepuayeTcs rmnepakTuBaLmen BpoX-
OEHHOMO 1 HapyleHWeM afanTUBHOMO UMMYHUTE-
Ta. AHanu3 cybnonynsuuin CenTU4ecKnUx nenkoum-
TOB MOMOraeT yTOYHUTb MaTtoreHe3 3abosieBaHus.
B wacTtHocTu, cocTosHue nauymeHtoB OUT c cencu-
COM OT/IN4AETCS OT COCTOSHWSA naumeHToB 6e3 cen-
cuca 9KCTPEHHbIM TPaHyfIoNo330M, NPUBOAALLM
K YBEJIMYEHMNIO COOTHOLUEHNS HECErMEeHTOSIAEPHbIX
(He3penbIX) N CEerMeHTOsIAEPHbIX (3PenblX) HEeNTPO-
nnoB B KPOBOTOKE. B KpPOBOTOKE MOABAAOTCA TU-
Mbl FPaHYNOLNTaPHbIX KMETOK, KOTOpble NOOaBAstoT
T-KNETOYHbIA OTBET U NPOSABASAT LPYrME UMMYHOCY-
NpeccuBHbIE CBOWCTBA, TEM CaMbIM YBENNYNBAS PUCK
BHYTPMOONBHNYHBLIX MHpekuni [23]. Tsrkénas opraH-
Has AMCYHKLUS NpU CENCUCe MOXET UHAYLMPOBaTb
rpaHynonoa3 u COOTBETCTBEHHO U3MEHSATb 3KCMpec-
CUI0 reHOB B LieNibHOM KpoBu. R. Almansa 1 coasT. [24]
coobLwmnm o Koppensuun akecnpeccun reHos ELANE,
MPO n CTSG, MMP8 ¢ oueHkoli no wkane SOFA y xu-
pypru4eckumx nauneHToB ¢ cencucoM. iccnegosaHue
3KCMpeccun reHoB LeSIbHOM KPOBW Yy nocneonepawm-
OHHbIX nauueHTtoB OUT BbIABMNO KraccudgukaTop
M3 LWeCTU TFeHOB, BKO4Yas rpaHynocneunduyHble
reHol LCN2, LTF, OLFM4 w MMP8, koTopblii npe-
BocxoanT C-peakTuBHbIA 6eNoK, MPOKanbLMTOHVH
N KONMMYECTBO HENTPOUIOB MO CNOCOBHOCTU Bbl-
SABNATb MAaLMEHTOB C MOCNeonepaLoHHbIM CenTu-

YeCKMM LIOKOM [25]. TpaHCKPUNUUOHHBbIE NPOgUIN
rpaHynouuTOB OTpaXkatoT MOCTENEHHOE YBEeNnyYeHne
YPOBHEN 3KCMPECCUUN FPaHyNSAPHbIX MapKepPOB OT Ha-
MMEHbLUEro y [OOMNepauUnoOHHbIX NauneHTOB OO MOBbI-
WweHHoro y naumeHtoB ¢ SIRS un ewé 6onee — y na-
LMEHTOB C CENCUCOM. Tpn rpaHynocneLmduyHbIX reHa
(OLFM4, LTF v LCN2) nokasanu MeHee 4yeM OByKpart-
Hble pasdnuyusa npu SIRS no cpaBHeHWIO ¢ goornepa-
LMOHHBIMUN NauneHTamMm, Ho 6onee YeM [ECATNKPATHO
MOBbILLEHHbIE YPOBHW MPU CENCUCE MO CPABHEHMNIO KaK
¢ SIRS, Tak n ¢ goonepaunoHHbIM KOHTPoNeM. eHbl
C MOBbILLIEHHOW 3KCMpeccuen npu cencuce no cpas-
HeHuto ¢ SIRS npu noctynnennn B OUT npepcTaensi-
0T COOOW KNOYEBbIE CUTHATYPHbIE MEHbl PaHHEN Tep-
MUHaNIbHON rpaHynounTapHon auddepeHLnpoBKy,
a He aKTuBaL M HEMTPOUNIOB, Kak cHuTany paHee Ha
OCHOBaHUN KnaccnupukaTopoB reHoB LieNbHOW KPOBK
npu cencuce [26]. 9T0 QyHKLMOHANbHOE pasnnyne
cornacyeTcs C U3BECTHbIMU FEHHbIMU KnaccugukaTo-
pamu cencuca, KoTopble Coaep>XXaTt CUrHaTYpPHbIN reH
agypodunbHbIx rpanyn PLACS [23].

OTbop n BanMpauus reHos, auddepeHuransHO
aKcnpeccupyowmxes npu cencuce n SIRS, BbisSBUIN
3HO0M30COMAanbHbIE accouuaumm npu cencuce. Ha
OCHOBaHMM TPaHCKPUMTOMHbIX AaHHbIX OHTOJIOrMYe-
ckas Kareropusi «Jlnzocomar» unpgeHTUULMPOBaHa
B KEGG kak Begywmin nyTb MMMYHHOI ANChYHKLNN,
aCCOLMUPOBAHHBIN C CEMCUCOM. DKCMpPeccus curHa-
TYPHbIX FEHOB a3ypoWsibHbIX FPaHys MoBbILLEHA NPW
cencuce, Ho He npu SIRS, cpean HMX NMM30coManbHble
reHol CTSA, HEXA, GUSB n RNASE2. 3T1oT natTepH
aKcrnpeccum Oo6BbSACHAETCS 60MbLWMM  KOMNYECTBOM
B KPOBW Kak NPOMUENOLUTOB, Tak 1 MUEIOLUTOB Mpu
cencuce, 4em npu SIRS. Henb3s nckNo4YUTb, 4YTO
N 3penble rpaHynounTbl MOryT BHECTW CBOW BKap,
B TPaHCKPUMLUMOHHbIE pas3nunyns. 9TO NOATBEPXAAET-
CSl MOBbLILLEHHON 3KCNpeccuen 3HO0NN30COMasbHbIX
anddepeHLmanbHO aKcnpeccupyemMbix reHoB GUSB,
HEXA v LAIR1 B HeliTpodunax Kposu BbICOKON MAOT-
HOCTUM Yy naumeHToB ¢ cencucom B OUT [23].

METABOJIOMHbIE MAPKEPbDI

Cencuc meTabonmnyeckn xapakTepusyeTcs MUTO-
XOHAPUaNbHON ANCHYHKUNEN C aKkTUBaLMEN U rMnNKo-
M3a, 1 UMKna TPpUKapOboHOBbIX KMCNOT. MoBbieHHas
NOTPEOHOCTb B SHEPrUN U OKUCIUTENbHbBIA CTPECC
NPUBOASAT K W3MEHeHWsiM B MeTabosm3me Oenkos
N ammHoKMcnoT. Bepétcs monck metabonmToB, KO-
TOpbIE Pa3IMYAOT HO30/I0MMYECKMEe eanHNLbI, Takue
kak guddepeHumauma cencuca ot SIRS n 3q0posoro
KOHTPOJIS WM BbDKMBLUMX MOCNIE Cencuca OT HEBbI-
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xuswnx. Hanpumep, L.B. Kosyakovsky ¢ konn. [27]
namepunu yposHu 411 metabonuTtoB nnasmel y na-
LVEHTOB C CEMNCUCOM M C MOMOLLBI0 METOOA MaLlUUH-
HOro oO6y4YeHns MO LWKafe 3Ha4YMMOCTU BbIgenuam
13 Monekyn, accoummpoBaHHbIX C 28-OHEBHON ne-
TanbHOCTbIO: NakTaT, OunnpybuH, QeHnnanaHuH,
rMMKONUTOXoNaTcynbdat, rNMKOXEHOLE30KCMXOaT,
3-rmgpokcnmsobyTupaTt, KUHYPEHWH, WHZoNaueTar,
B-rmppokcunsoBanepart, TaypoxosieHart cynbdar, 3-me-
TOKCUTUPO3UH, yko3a 1 NMapPOKCMU3oBaneponsikap-
HUTWH. 3TN MeTabonuThbl CBA3aHbl C MeTaboIMYECKU-
MK NyTamu TpuntodaHa, nupysara, heHnnanaHnHa,
neHto3odocdara n XXen4Hbix KNCnoT [27].
MeTtabonutel nnasmbl, 0CO6EHHO B MeTabonuye-
CKMX MyTSIX, CBSI3aHHbIX CO CMepTbio (death-related
metabolic pathways DRMP), pasnuyatcs y BbDKUB-
LIMX 1 HEBBDKUBLUMX nocne cencuca. AbeppaHTHbIMU
MEeTaboNMYECKNMI PeakLMaMn, UMELLMN Hanbosb-
lee BMSHME HA NEeTanbHOCTb Cencuca, SBASIOTCA
MUTOXOHApPWanbHas AucyHKums, pacnag 6enkos
n OHK, a Tak)Xe HEKOHTPONMpyeMble BOCMaNUTENb-
Hbl€ M VIMMYHHblE peakuun, KOTOpble akKTUBUPYHOT
DRMP. Arperauns metabonutos B DRMP npusogut
K HegoCTaTOYHOCTM OpraHoB W, B KOHEYHOM UTO-
re, K cmepTu. lNMaumeHTbl, He nNepexusLune cerncuc,
0ObIYHO MMEKT 3HAYUTENBHO GONee BbICOKME YPOB-
HN LMPKYIMPYIOWNX aMUHOKUCIIOT C Pa3BeTBNEHHOM
Lenblo B Mna3me 1 CbIBOPOTKE. DTO pasnuyue, Bepo-
ATHO, BbI3BAHO CUCTEMHBIM HEKOHTPOMMPYEMbIM MPO-
TEONN30M MpK Cencuce, KOTOPbIN cnocobCcTBYET MNOo-
BPEXOEHNIO KNETOK 1 AncyHKuun opraHos. Kpome
TOro, TPAHCKPUNTOMHbIA aHaM3 nokasasn MoBbILLEH-
HYI0 9KCMPECCUIO MEHOB, CBSA3aHHbIX C MPOTEaCOMHON
perpagaunein y Henepexuslnx cencuc [22]. K DRMP
OTHOCATCA NN30POCHONUNUAHBIA, MUTOXOHAPUAsb-
HbIl U aMWHOKMNCIOTHbIN MeTabonuam. B kadvectse
noTeHumanbHbIX 6Guomapkepos B ROC-aHann3 Bkto-
YA M3ONENUUH U anaHuH (@MUHOKUCNOTHBIA MeTa-
6onmam, AUC=0,84), aueTUNKapHUTUH, MOJIOHYHYHO
N MUPOBUHOIPAAHYIO KUCNOTY (MUTOXOHAPUASBbHBIN
metabonuam, AUC=0,78), nusocochatnannrnuuepuH
n nnsodochaTngunxonuH (metabonuam nam3odoc-
donunupos, AUC=0,77). B meTaaHanuse 21 korop-
Tbl (1287 nauwneHToB) cencuca n 2509 metabonnMToB
npeackasaHne cmeptn ¢ ucnonb3osaHnem DRMP
nano obbegnHéHHoe 3HayeHne AUC=0,81. AHanus
DRMP cBoguT K MWHUMYMY PacxXxoXpeHus pesyrib-
TaToB, MOMYYEHHbIX C MOMOLLBI PasnyHbIX MeTabo-
JIOMHbIX METOLO0B, N ABASETCA O0nee NpPakTU4YHbIM,
4YyeM uccnegosaHve BMOMapKepoB KpPoBwW, O npor-
HO3MPOBaHNS CMEPTHOCTN OT cencuca [28].

HAYYHbI OB30P

Cencuc npmBoanuT K runepmMeTabonnuamMy, BbICOKUM
3arparam SHeprun 1u3-3a noBbIWEHHbIX MeTabonmye-
CKMX noTpebHocTel. V3-3a runepmetabonnyeckoro
COCTOSIHUS, CBSAI3@HHOIO C CENcUCOM, aMUHOKUCIOT-
HbIA COCTaB CbIBOPOTKU KPOBW, OoTpakawowwwmin 6en-
KOBbI OOMEH, y BGONbHbLIX C CEMNCUCOM OO0CTOBEPHO
OT/INYaeTCs OT TakOBOrO y 300POBbIX nuy 1 601b-
HbIX C HEUHMEKUNOHHbIM BOCMANEHNEM, MO3TOMY
N KOHLEHTPauus aMUHOKMUCIOT B CbIBOPOTKE KPOBU
y GONbHbIX C CEMNCUCOM U 300POBbIX JIOAEA MOXET
pasnuyaTbcs. [MprMepom Toro, Kak metabonomuka,
BKJlOYawowas B cebs aHanu3 HYTPUEHTOB, MOXET
NMPYMEHSATLCA B KJMHUYECKON MeduUUHE, SBNsSeTcs
nccneposanne S. Ahn un coasT. [29]. Vicnonb3ys macc-
CNEKTPOMETPUIO, aBTOPbl U3MEPUSIN CbIBOPOTOUHbIE
YPOBH/ aMUHOKWUCNOT W BblIOpanu amMuUHOKUCNOTbI-
KaHOoupaTtbl, KOTOpble cocTaBuin BroMapKkep cencu-
Ca, OCHOBaHHbIN Ha NPOGUANPOBAHNN aMUHOKUCAOT.
VI3MEHeHNsA KOHUEHTPaLMn amMUHOKMCIIOT, COCTaB-
NAOWNX MHOMO(AKTOPHbIN UHOEKC, UHAYLUPYIOTCH
BCKOpe nocne 6akTepuanbHoro ctumyna. Hanbonee
apdekTmBHas opMysa, KOTopas BKIHOYaAET B cebs
aPryHWH, eHnnanaHuH N KoaUUNEHT KUHYPEHWNH/
TpunTtodaH, BanuanpoBaHa B HEe3aBUCUMOWN KOrop-
Te naumeHToB ¢ cencucom ¢ AUC=0,931. CreHepu-
POBaHHbIi MHOFOMEPHbIA NHOEKC MMEeEeT noTeHuman
MPOrHOCTMYECKOro 6GuomapKkepa, KOTOPbI MOXHO
NCMNOJSIb30BaThb B KMUHWYECKOW NPaKTUKe. MoCKOoNbKyY
YPOBHV aMUHOKUCOT B KPOBU SABASAOTCSA AMHaMu4e-
CKMM nokasaTefsieM 1 HenoCpencTBEHHO OTpaXkawT
m3nonornyeckoe CoCTosHNE OpraHM3mMa, 3T0 MOXET
ObITb NMPEMMYLLECTBOM MHOrOMEPHOIO MHAEKCA, pas-
paboTaHHOroO B 9TOM UCCNEAOBaHUN.

AMVHOKNCNOTbI TPUNTOMaH, apruHnH 1 heHnnana-
HVH, @ TakXXe UX TOKCUYHbIA MEeTabonuT KUHYPEHVH,
BKJ/THOYEHHbIE B MHOrO(aKTOPHbIA NHOEKC, TECHO CBSI-
3aHbl C MeTabonMyecknMmy npoueccammn y 60JbHbIX
c cencucoM. VHTepdepoH-y akTmBmpyeT katabonau-
Yyeckoe npesBpalleHrie TpunTogaHa B KUHYPEHUH MpK
cerncuce, Mno3TOMYy BbICOKUA YPOBEHb KUHYPEHUHA
N HU3KNA YPOBEHb TPUMNTO(aHa MOXXHO MCMNOSb30BaTb
B KayecTBe VMHAOMKATOPOB cerncuca. AKTMBaUUS HUT-
POOKCUOCMHTETA3bl 1 CUHTE3a OKCKAa asoTta NnpuBo-
OUT K YCUNEHHOMY NOTPEONEHNIO aprMHHA, KOTOPbII
NCMoNb3yeTCsl B KayecTBe AoHopa asoTa. [latodu-
310NIOTNSt Cemncuca accoummpoBaHa ¢ qeHunanaHm-
HOM. Y NauMeHTOB C TSXKENOW CUCTEMHOW UHEKLNEN
1 NOBbILLEHHbIM YPOBHEM (PeHnnanaHnHa CMePTHOCTb
3HaunTenbHo Bbiwe (OR=10). OgHO M3 BO3MOXXHbIX
OOBACHEHU COCTOUT B TOM, YTO B OTBET Ha TAXENYHO
NH(EKLMNIO MPOMCXOANT BbIOPOC KaTexonaMmuHoB. Af-

74 https://doi.org/10.17816/clinpract346695



HAYYHbIX OB30P

PEeHaNIMH CHWXaeT akTUBHOCTb (PeHunanaHuHrngpo-
KCUNasbl, YTO MOXET NPUBECTN K HAKOMIEHNO heHU-
anaHnHa. Takum o06pasom, naTtoguanonornyeckmne
MEXaHN3Mbl, aCCOUMMPOBaHHbIE C 3TUMWN aMUHOKHKC-
JloTaMun, TECHO CBSA3aHbl C WMHEKUuen, YTo genaet
MHOFOMEPHbII aMUHOKUCNOTHBIA WHOEKC MOME3HbIM
ONS pasnuyeHns cencuca oT HeMHMEKLNOHHOro BOC-
nanuTeNbHOro COCTOSHUA. XOTS geTanu accouunauumn
MeXay MHMEKUMEN N 3TUMN aMUHOKUCOTaMU eLwé He
YCTaHOBJEHbI, B uccrnegoBaHun S. Ahn u coasT. [29]
aMUHOKUCNIOTHBIN MHAEKC anddepeHuposan nauum-
eHTOoB ¢ cencucoM u SIRS, cocTosiHnem, easa oTANYN-
MbIM OT cerncuca. [lobaBneHne gpyrnx ammMHOKUCIOT
He NPUBENO K JanbHeNLWeMy MOBLILIEHNIO KIVHNYEC-
KOl ahheKTNBHOCTM NHOEKCA.

VI3meHeHnss meTabonuama CTepongoB Npu cencuce
CJIOXKHbIM 1 3aBUCALLUM OT BPEMEHN 00Pa30M BAMSAIOT
Ha QYHKUMIO runoTanaMmo-runodusapHo-Haanoyey-
HUKOBOW CUCTEMbI, afeKBaTHasa peakums KOTOPOi Ha
TSOXKENbIE UHEKLNN N CENCUC UMEET NEPBOCTENEHHOE
3HayeHue. TeCT Ha KOPTUKOTPOMUH UCMNONb3YeTCa ANns
OLEHKUN apEeHOKOPTMKANbHOrO pe3epsa 1 NporHo3u-
pPOBaHMsi CMEPTHOCTM NpU cenTnieckom Lwoke [30].

MNMpopemMoHCTpUpOBaHbl ONOCpeaoBaHHOE BOcCMa-
JNIMTENbHBIMU MeamMaTopaMmn CHUXXKEHNE CUHTE3a KOPTU-
KOTPOMWHa, NPOSIOHIMMPOBaHHbIN MeTabosIM3M KopTu-
KOCTEPOUZOB U CHUXKEHNE YYBCTBUTENIbHOCTY TKAHEN
K cTtepougam npu cencuce [31]. iccnepgosaHme rnto-
KOKOPTUKOWAHBIX Y MUHEPaNOKOPTUKONOHBIX CTEPOU-
0OB 00 1 nocne CTUMYNALUM aHanoroM KOpTUKOTPOMNN-
Ha NoaTBEP>KOAET XOPOLUO U3BECTHbIE U AAET HOBbIE
OaHHble O (PyHKUUM Hagmno4Ye4HMKOB Mpu Cencuce.
M rnioKOKOPTUKOUOHbBIA, Y MUHEPANOKOPTUKOUOHbIN
nyTU aKTUBMPYKOTCS MPU CEMncuce, Ha 4TO yKasbliBa-
IOT MOBbILEHHblE KOHLeHTpauun 11-ge3okcnkopTu-
30na 1 11-0e30KCMKOPTMKOCTEPOHA OO CTUMYNAUUN
KOPTUKOTPOMNHOM. OTO MPUBOLUT K MOBbILLEHHOMY
YPOBHIO KOpTU30na (HO He KOPTUKOCTEPOHA) MO CpaB-
HEHUIO CO 300pOoBbIMY NtogbMu. locne cTumMynsaumMmn
KOPTUKOTPOMMHOM OTBET KOPTMKOCTEPOHa ocnabneH
y 60MbHbIX C CENCUCOM, a CaMblil HU3KUIA KOPTUKOCTE-
POHOBbIA OTBET Ha CTUMYMSLUIO KOPTUKOTPOMUHOM
y MaumMeHToB, yMEPLUNX B CTalMoHape, 4OCTOBEPHO
OTNMYaEeTCH OT peakuuii y BbIXXMBLLMX MOCNe cencuca.
M36bITOK KOpTU3ona Hag KOPTUKOCTEPOHOM mMocne
CTUMYNSALNN KOPTUKOTPOMMHOM CBSI3aH C MOBbILLIEH-
HbIM PVCKOM PasBUTUS CEMTUYECKOro LUOKa U CMep-
TV Yy MauMeHTOB, HE MOy4YaBLUNX FUOPOKOPTU3OH.
HOBbIM OTKPbITUEM B 3TOM UCCNEOOBaHUN SBASETCA
HapyLleHne MUHEPaSIOKOPTUKOUOHOrO cTepoungore-
He3a B Ha4arse cencuca. Xots yposHu 11-04e30KCUKop-

TUKOCTEPOHAa (MPEefLIEeCTBEHHNKA KOPTUKOCTEPOHA)
OblIM NOBbILLEHbI, 3TO HE MPUBOLMUO K MOBbLILIEHWIO
YPOBHSI KOpTUKocTepoHa. OTcyTcTBrE ahdhekTa Kop-
TUKOTPOMNMHA OTYETNNBO BbIABWIO 3TO HapylleHue
CUHTE32 KOPTUKOCTEPOHA, HECMOTPSA Ha BbICOKME
YPOBHW MNPeALEeCTBEHHNKOB. Takue COCTOSHUSA, Kak
cencuc, no-BUAMMOMY, MPENATCTBYIOT CTUMYNSALMMN
CUHTE3a KOPTUKOCTEPOHa KOPTUKOTPOMUHOM. [lpu-
MeyaTtenbHo, 4YTo 11B-rngpokcunnasa, Kotopas karta-
nm3npyeT npespalleHre 11-0e30KCUKOPTUKOCTEPOHA
B KOPTUKOCTEPOH, JIOKANN3yeTCA Ha BHYTPEHHEN MuU-
TOXOHApWanbHOW MembpaHe. BO3MOXXHO, MUTOXOHA-
puanbHasa oucyHKLmMS, KoTopas 0OblMHO BO3HMKAET
npu cencuce, HapyLaeT 3TOT epMeHTaTUBHbIA 3Tar.
KOpPTUKOCTEPOH U OTHOLLEHME KOPTU30Ma K KopTu-
KOCTEPOHY, KOTOpOe oTpaxkaeT 6anaHc akTusauumu
KaK FIOKOKOPTUKOMAHOrO, TakK 1 MUHEPaNoKOPTUKO-
MOHOro nyTen, WAEHTMUUMPOBAaHbI Kak XopoLuune
NPeguKTopPbl KIMHAYECKOro Ucxoda nocne CTUumyns-
uumn KopTUKoTponuHoM. Cynpeccus MUHepanoKopTu-
KOMAHOrO MyTW MO CPaBHEHUIO C aKTUBALMEN TIHOKO-
KOPTMKOWZHOrO MyTU W, COOTBETCTBEHHO, CJIMLLKOM
BbICOKOE OTHOLLEHNE KOPTU30na K KOPTUKOCTEPOHY
accoummpoBaHbl C XYAWUM KIAUHUYECKUM WUCXOLOM.
CTumynnpoBaHHOE KOPTUKOTPOMUHOM  OTHOLLEHME
KOPTM30S1a K KOPTUKOCTEPOHY >32,2 npefcKasbiBaeT
BHYTPMOONBHNYHYO cmepTHOCTL (AUC=0,8; 4yBCTBU-
TenbHOCTb 83%, cneundnyHoOCTb 78%), a Tak>Xe punckK
passutns Wwoka n 90-gHeBHy netansHocTb [30].

MukpoPHK NMPU CENCUCE

MukpoPHK (miR) npencTtasnsitoT coboii Hebonb-
wwne monekynbl PHK, koTopble Tapretupytor mMPHK
ANA gerpagauyum unm NHrMbupoBaHus KX TPAHCASLUN.
Brnarogaps aton cnocobHocTn, MMKPOoPHK wurpatoT
KJIIOYEBYIO POJSIb B PErynsiuyy MHOXecTBa Guonoru-
YECKMX NMPOLECCOB N KNETOYHbIX (DYHKLNI, TAKMX Kak
pa3BuTue, puddepeHLnpoBKa, rmbenb KNeToK 1 cTa-
peHve, HapyLLeHNe perynsaumm nx aKcnpeccumn ceasa-
HO C Pa3BUTUEM OHKOJIOTMYECKMX, CEpPOEYHO-COCY-
OUCTbIX, HelpoereHepaTuBHbIX U MeTaboM4eCcKmx
3aboneBaHuii. 3a nocnegHue 10 NeT BbISCHUNOCH, YTO
MUKPOPHK aBRS0TCA Ba>kKHbIM y4aCTHWKOM nato-
reHesa cencuca. [lna cencuca xapakTepHbl paHHSASA
UMMYyHHasa runepakTmBauus U no3gHss MMMYHOCYM-
peccus. CooTBeTCcTBEHHO, MUKPOPHK, obnapatowime
NPOTUBOBOCNANNTENBHON aKTUBHOCTLIO, MOFYT ObITb
noJsie3Hbl NPy PpaHHEM cencuce, HO BpeaHbl Npu No3a-
Hem. HanpoTus, MukpoPHK, obnagatowne nposocna-
JINTENBHOWN aKTUBHOCTbLIO, MOFYT BbITb BPeAHbIMU NpK
paHHeM cencuce, HO NOAE3HbIMY NPY NO3AHEM. VIHdeK-
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UM 1 CTPECC MOAYNUPYIOT akcnpeccuio MUKpoPHK.
CtabunbHOCTb, MpOCTas CTPYKTypa U SKCNpeccus
MUKPOPHK B KpoBWM 1 gpyrux 6GUOAOrnyYecKmx »ug-
KOCTSX AenatoT NX NepcrneKTUBHbIMKU Brnomapkepamu
cencuca n TepaneBTUYecKUMN mMuweHsmn [32]. N3y-
YyeHne ponu MUKpoPHK B natoreHese cencuca paét
YHUKaNIbHY0 BO3MOXHOCTb OTKPbITUS HOBbIX CMOCO-
60B OMarHOCTVKN, MPOrHO3NPOBAHUSA 1 JIEYEHNS ITO-
ro 3abonesaHus.

KnuHuyecku 3Haummble curHatypbl MUKpoPHK

B nepudepn4ecKoin KpoBu

T-KNeTKM NauneHToB C cencucom obnagatT MMMY-
HOCYMNPECCHBHbIMW CBOMCTBaMU, Tak Kak 9KCMpeccus
nposocnanuTenbHbix MiR-150 n miR-342 nogasneHa,
B TO BPEMS KakK MHOXECTBO MPOTMBOBOCMANNTENb-
HbiXx MUKPOPHK, Takmnx kak miR-15a n miR-16, aktu-
BrposaHo. MiR-143 n miR-150 akcnpeccupytoTes npe-
NUMYLLEECTBEHHO B T-KJIETKaX, HO COXPaHSAIOT CUBHYIO
OVKPUMUHALMOHHYIO CNOCOBHOCTL B LIESIbHON KPOBM
N ABNSAOTCA NEPCNEKTUBHBIM MapKEPOM UMMYHOCYM-
peccun T-kneTok. lNMpyn cenTYeCKOM LLOKE 3KCrpec-
cunsa miR-34a 3Ha4nTeNIbHO NOBbLILEHA, B TO BPEMS Kak
akcnpeccus miR-15a n miR-27a cHmxeHa. KomouHm-
poBaHHasa aKcnpeccus aTux TpPéx MukpoPHK npepn-
ckasbiBaeT centuydeckuin wok ¢ AUC=0,78. AHanu3
in silico nokasan, 4To aTa curHatypa peryampyeT reHol,
yyacTteytowme B curHanmHre VEGF, MAPK n NF-kB,
KJIETOYHOM LMKIEe 1 anonTo3e 3HOOoTeNanbHbIX Kie-
TOK. KoM6rHaums cbiBOPOTOYHbIX MMKPOPHK (miR-15a,
miR-16, miR-193* n miR-483-5p) 1 KNMHUYECKUX NOKa-
3aTenel cencuca npeackasbiBaeT 28-AHEBHYIO BbDKU-
BaeMOCTb C YyBCTBUTENbHOCTLIO 88,5% 1 cneuunduny-
HocTbto 90,4%. B uenom atu pesynstaThl yKasbliBaOT
Ha TO, YTO UMpKynupyowmne MUKpPoPHK moryT cny-
XXWUTb MapKepPOM CKPVHUHIA U MOHWUTOPWHIa nporpec-
cunpoBaHus cencuca [33].

Bo MHOrux uccnegoBaHnsix CoobLLanock, YTO MUK-
poPHK oTnnyarT 300pOoBbIX AOHOPOB OT MaLVEHTOB
C CErncucomMm; OTINYAKT CEMNCUC OT HEMH(EKLMOHHOIO
BOCMAaNeHUs;; KOPPEMpYT C KIUHWYECKUMYU MOKa-
3aTensaMu 1 cekpeumen LUTOKUHOB; NMpenckasbiBaloT
CMepTHOCTb. B nocnegHee pecatnnetne MukpoPHK
HaxoOunMCb B LIEHTPE BHUMaHWS WCCceLoBaTenen
cencuca. NMoHnmaHne cnocoboB OeNCTBUSA N BAUSHUS
MUKPOPHK Ha BoOCManuTenbHYl0 U aHTUMUKPOOHYHO
3aWmuTy BO3POCNO, YTO, OOHAKO, MoKa He MOBAUSANO
Ha NpakTuKy fnedeHusa cencuca. BosmoxHo, B 6yay-
LLeM cTpaTtermm BMellaTeNbCcTBa C MUMETUKAMMN WA
aHTaromnpamm MmkpoPHK nomoryT cbanaHcupoBaTb
HeperynMpyemblil OTBET NauueHTa BO BPEMSs cencuca.

HAYYHbI OB30P

B ngeane nonnmopdunamel MUKPOPHK Tak>xe GOSMKHbI
6bITb MccnepoBaHbl. Cencuc npegcTaBnseT cobon re-
TEPOreHHbIN cuHApoM. MegmaTtopsl, BpeOHble B paH-
Heln (ase cencuca, MOryT ObITb MONE3HLIMK B 6onee
no3gHer UMMYHOCYNPECCUBHON hase. DTOT NPUHLMN
pacnpocTpaHsaeTcs 1 Ha MUKPoPHK. HekoTopbIM MUK-
poPHK npunucbiBaloT Kak npo-, Tak U NpoTUBOBOC-
NanMTeNbHYIO aKTUBHOCTb. OTO MOXET OOBACHATLCA
MHOIMMU ApUYYHAMU, B TOM YACNE Pa3INYUAMU MEX-
4y ycnosuamu in vitro, ex vivo v in vivo, nccnegyemsi-
MW OpraHamm 1 TUNammn KNneTok, a Tak)Xe KNUHETUKON.
VIMEHHO NO3TOMY B HacTosLee BPeMs KIUHUYeCcKoe
ncnonb3oBaHne MukpoPHK npu cencuce Hepeanuc-
Tn4HO. [loTpebytoTCca [anbHenne unccnepoBaHus,
4yTOObl 6€30MacHO pPEKOMEHOOBATb WUCMONb30BaHNE
MukpoPHK B kavecTBe 6uomapkepa cencuca. K coxa-
NEHWI0, 10 CUX MOP OTCYTCTBYIOT AaHHblE KIIMHNYECKMX
nccnepoBaHuin cencuca Ha ocHose MMkKpoPHK [32].

3AKJTIOYEHUE

Cencuc ocTaérca noka HedoCTaTOYHO U3YyYeH-
HbIM CUHOPOMOM, B OTHOLLEHUN KOTOPOro naToreHe-
Tnyeckasa Tepanus He paspaboTaHa [0 KoHua. XoTs
3a nocrnegHue OeCATUIETUS U MOSBMAOCH MOHMMA-
H/E€ UCKJ/IIOYUTENBHON CIOXXHOCTU natoreHesa 3Toro
CVHLPOMA, HaKOMJIEHHbIE 3HAHUSA BCE eLlé He Hall-
NN BOMJIOLLEHNS B 3P(EKTUBHBIX METOAAX NEYEHUS.
LJOCTMKEHUSA B «OMUKCHBIX» TEXHOMOMMAX MONEKYNSAP-
HOro NPOoUIMPOBaHNSA MO3BONSAIT NPOBOLAUTL OOHO-
BPEMEHHbIA MHOFOMEPHbIN aHann3 Ha HECKOSbKUX
MOJIEKYJIAPHBIX YPOBHSAX, Taknx kak PHK, 6enku, nu-
nuabl 1 apyrve metabonutebl. [NpegnonaraeTcs, 4To
B Cnefylowen ntepaumm OonpepeneHns cencuca —
«Cencuc-4» — cencnc M CenTUYEeCKUin oK OyayT
onpenensATbCsa He Kak CUMHOPOM, a CKopee, Kak rpynna
NnoeHTNNLMpyeMbIX 3ab0oneBaHnin, KaXxaoe N3 KoTo-
PbIX XapakTepusyeTcs crneunruiecKuMy KneTo4HbIMM
n3meHeHnamn 1 buomapkepamu. OCHOBHbIMK 3aa-
Yamu 6ygyT cTpatudukaums natohusnonorm4ecKnx
rpynn B NOMyAsuMU NMauyMeHTOB, KOTOPble B HACTOS-
Lee BpeMs KnaccuuumpyroTcs Kak «CenTuieckune»,
1 onpefeneHne TepaneBTUYECKON MULLEHN (MULLIEHEN)
y OTOENbHOro nayueHTa.

MonekynsipHble MexaHu3mbl naToreHesa cencu-
ca 1 ero NOCNenCcTBU [O CUX MOP OMNpefesieHbl He
nosiHoCcTho. Pa3paboTka 1 BHELPEHE METOAOB MNpe-
LUU3VNOHHOW MeAuLUMHbl ONS NaunmeHToB C CEerncucom,
npy KOTOPOW Tepanus onpegensercsa buomapkepa-
MU, OTPaXKaroLLMN NaToreHes cencrca y KOHKPETHO-
ro 60/1bHOro, 6yOET LeNblo NCcnefoBaHnii B Gnvkai-
e rogpl.
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BO3MOXHOCTWU JIEYEHUA METOAOM PAAVNOYACTOTHON
AEHEPBALMU NPU KOKCAPTPO3E PA3JINYHbIX CTAAUN

M.A. lopoxos!, H.B. 3aropognuii> 3, B.1. KysbmuH', T.I. LLlapamko'

1 MHoronpodubHbIN MeguuUMHCKN LeHTp LieHTpansHoro 6aHka Poccuiickoin ®epepauun, Mocksa, Poccuiickas depepauyst

2 HauvoHasbHbIi MeanUMHCKWA UCCReRoBaTenbCKuii LIEHTP TpaBmartonoruy u optoneaun umenn H.H. Mproposa, Mockea,
Poccuinckas ®egepaums

3 PoccuiicKiin yHUBEpCUTET ApY>KObl HAPOA0B UMeHM MaTpuca Jlymym6el, Mockea, Poccuiickas depepauyisi

PagmnoyacToTHas geHepBaynsi — 3TO COBPEMEHHOE WMHTEPBEHLNOHHOE 3(hHEKTUBHOE BO3L[ENCT-
BMe Ha OCHOBHOW CUMITOM MHOIrux 3aboseBaHnii — 60J/1b. B 0630pe onucaHo rnpuMeHeHne pagmo-
4acTOTHOW feHepBauuy Ta300e4peHHOro cyctaBa fJisl JIeHYeHUs KOKCapTpo3a pas/inyHbiX CTanui.
B pesynbrate aHannsa nybavkaunii B 371eKTPOHHbIX 6a3ax gaHHbix PubMed, eLibrary, CyberlLeninka
c 1990 no 2023 rogbl oTobpaHO 15 Hay4yHbIX cTarten O JIeYeHMW KOKcapTpo3a Ta306e4peHHOro
cycTaBa METOA4OM pafgmoyYacToTHou geHepBayum (302 nauyweHTa; 489 neHepBauuyi), Ha OCHOBaHUU
KOTOPbIX ONMMCaHO COBPEMEHHOE COCTOSIHNE 3TOW akTyaJsibHOM npobaemsl. Ocoboe BHUMaHWe yaese-
HO XapaKTepycTyKaM pasJjinyHbIX MPOTOKOJI0B AeHEPBaLny n 060CHOBaHWIO BbIOOpa TOYEK-MULLEHEN
47151 BO3[eNCTBUS C MO3ULNN aHaToMum U MHHepBaumnm Ta3obegpeHHoro cycrasa. BHegpeHve B pa-
60Ty npaKTUKyoLero Bpaya MeToga HarnpaB/eHHOro BO3L4eViCTBYS Ha CycTaBHble BETBY 3arnvpa-
TE/IbHOro 1 6e4PEHHOr0 HEPBOB CIOCOOHO YBE/INYUTL NEPUOL PEMUCCUMN KOKCaPTPO3a N COKPaTUTb
CPOKU HETPY[OCNIOCOBHOCTU MpU BbICOKOM ypOBHE 06e30MacHOCTY panno4acTOTHONW AeHepBauum
4715 naymeHTa.

KnrodeBbie cnoBa: Ta306enpeHHbIN CycTaB; paagmno4acToTHas AeHepBaLys; KOKcapTpo3s; 60/b B Ta30-
benpeHHOM cycTase.

Ans yntuposaHus: Topoxos M.A., 3aropogHuin H.B., KyabmuH B.W., LLlapamko T.I. Bo3amoxxHOCTH ne-
YeHUs1 METOAOM PaamMoYacTOTHON OeHepBauny NMpu KOKCapTPO3e pasfnyHbIX cTaguil. KamHudeckas

npakTtuka. 2023;14(2):79-87. doi: https://doi.org/10.17816/clinpract202798

MocTtynuna 08.02.2023

MpuHsaTa 24.04.2023

Ony6nnkosaHa 17.05.2023

BBEAEHUE

XpoHuyeckuin 60neBoii CUHAPOM B Ta3obenpeH-
HOM CyCTaBe SBNISETCA BeCbMa pPacrnpOCTPaHEHHbIM
CUMMNTOMOKOMMJIEKCOM Npun obpalleHun nauneHToB
K Bpayam pasHbIX cneynanusauuii. BonblMHCTBO
N3 HUX UCMbITbIBaOT 6onb B 6efpe, NaxoBoun 1 Aro-
OVYHON 06NacTn C XapakKTepHbIMU OrpaHUYeHUAMN
npu Harpyske B NOPa>kEHHOW KOHEYHOCTMN 1 OBUXKe-
HMSAX B cycTase. [lpn 3TOM XpoHMYeckuin 6oneson
CUHOPOM MOXET ObiTb BbI3BaH MPYMnMnon passninyHbIX
HO30JI0TU (ACENTUYECKNIA HEKPO3 rONIOBKN GeapeH-
HOW KOCTN, OCTE0aPTPUT, PEBMATOUOHbLIV apTPUT, UH-
(hEKLMOHHBIN apTpuUT 1 Op.), 06beAMHEHHbBIX B OAHO
pacnpocTpaHEHHOE MONM3TUONOrMYeckoe 3abonesa-
Hne — KokcapTpos [1-4]. MHorouncneHHble hakTopbl
pucka, Takme Kak MoXXUow BO3PacT, XXEHCKWIA non,
OXVpeHne, TpaBMaTu3M, MOBTOPSIOLMNECSH Neperpys-
K/, cnaboCTb MbIWEYHOro annapara, KypeHue [5],

JnueHsmns CC BY-NC-ND 4 /
The article can be used under the CC BY-NC-ND 4 license

nurparoT onpefenéHHyo pofib B ero passutun 1 npo-
rpeccupoBaHni.

Hanbonee pacnpoCTpaHEHHON Ha CerofHsALIHWNA
OEHb SBNSAETCSA OCHOBaHHAas Ha pPeHTreHosiornyec-
KMX nokasatensx Knaccugurkaums KokcapTposa no
J. Kellgren n J. Lawrence (1957) [6], B KOTOpOW Bbie-
NeHbl YeTbIpe CTafAMn NaToNornn.

TpaguuMOHHOE KOMMIEKCHOE KOHCEpPBaTUBHOE
fledeHne KokcapTposa nwbon crtagum (nevebHas
rskyneTypa, hrsnotepanus, NPUEM HecTeponaHbIX
NPOTNBOBOCMNANINTENBHbIX CPEACTB, BHYTPUCYCTaBHOE
BBeOeHME MMIOKOKOPTUKOCTEPOUOB U rManypoHOBOM
KWCJIOTbI) 4aCTO He B COCTOSIHUM MOJIHOCTBIO yCTpa-
HUTb XPOHUYECKYIO 60Jb B CyCcTaBax, K TOMy e 60Jb-
WmnHcTBY nauueHTos c llI-IV cTagunelt npoTuBonokasaH
30/10TON CTaHZAapPT XUPYPrudeckoro neveHns — SHOo-
npoTesnpoBaHme cyctaBa — K3-3a TSXKECTU COnyT-
CTBYIOLLMX 3aboneBaHuii. Henb3s He OTMETUTbL U TOT
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POSSIBILITIES OF TREATMENT BY RADIOFREQUENCY
DENERVATION IN COXARTHROSIS OF VARIOUS STAGES

M.A. Gorokhov', N.V. Zagorodniy? 3, V.I. Kuzmin', T.G. Sharamko'
1 General Medical Center of the Bank of Russia, Moscow, Russian Federation

2 Priorov Central institute for Trauma and Orthopedics, Moscow, Russian Federation
3 Peoples’ Friendship University of Russia, Moscow, Russian Federation

The scientific review presents the treatment of coxarthrosis of various stages by the radiofrequency
denervations technique. Full-text articles were searched in open electronic databases PubMed,
elLibrary, CyberLeninka for the maximum possible time interval for the time interval from 1990 to 2023.
Fifteen scientific articles were selected, in which 302 patients were treated with 489 radiofrequency
denervations of the hip joint. The authors provide information about the state of the problem with
special attention to the characteristics of various denervation protocols and justification of the
choice of target points for exposure from the standpoint of anatomy and innervation of the hip joint.
RCD is a modern, interventional, and effective solution to the main symptom, which is pain, according
to numerous studies. The introduction of targeted effects on the articular branches of the locking
and femoral nerves by radiofrequency denervation into the work of a practitioner can increase the
period of remission of exacerbation of coxarthrosis and shorten the period of disability with a high
level of intervention safety for the patient. Conducting further research on the role of radiofrequency
denervation in coxarthrosis is critical.

Keywords: hip joint; radiofrequency denervation; coxarthrosis; hip pain.
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dakT, 4yto y 15-20% npooneprnpoBaHHbIX 601b coxpa-
HSETCSH U NPWY OTCYTCTBUWM HapyLUEHNS TEXHUKMK Ore-
pauun (acenTnyeckas HeCTabunbHOCTb KOMMNOHEHTOB,
NH(EKLNOHHO-BOCNANIMTESIbHBIE OCNIOXHEHUS) [7].

PapgnovactotHas peHepsauus (PYO) onucana
B 1998 rogy Kak anbTepHaTMBHbIA CMOCO6 neYvYeHus
XPOHN4eckom 6051 B Ta306e[peHHbIX CyCTaBax Ha OC-
HOBE MOJIOXKUTENIBHOIrO OMbITa LUMPOKO MPUMEHSEMON
METOLMKN BO3OENCTBMSA Ha 605b Npu dhaceT-cnHapo-
Me B BEpPTEOPOSIOrUY rpynmnoli OTEYECTBEHHbBIX YYEHbBIX
Bo rnase ¢ O.B. AkatosbiM [8]. PH[ moxeT ObITb Bbl-
MOSIHEHA C MOMOLLbIO Pa3fIYHbIX PEXXMMOB — OObIY-
HOrO, NMMYNbCHOIO U OXNaXXAEHHOro [9].

PAOVNOYACTOTHASA OEHEPBALIASA:

AJNbTEPHATUBHbIW CNOCOB

NEYEHUA XPOHUYECKOMN BONMU

B TASOBEPEHHbIX CYCTABAX

MeTopgonorus nomcka MICTO4YHUKOB

MHhopMaUMOHHBIA MOUCK Hay4YHOM nuTepaTtypbl
NPON3BOANSCA C MOMOLLLI OTKPbITbIX 3NIEKTPOHHbIX
6a3 gaHHbix PubMed (www.pubmed.ncbi.nim.nih.gov),

eLibrary (https:/www.elibrary.ru), CyberLeninka (https:/
cyberleninka.ru) 3a BpemeHHol uHTepsan ¢ 1990 no
2023 ropg.

KntoyeBble cnosa gns nowucka: «radiofrequency
denervation of the hip» (pagnoyacTtoTHas geHepBaums
TasobeppeHHoro cyctaea); «radiofrequency ablation
of the hip» (pagmoyacTtoTHas abnaunsa TasobenpeH-
Horo cyctaBa); «hip pain» (6onb B TazobegpeHHOM
cycTaBe). Ha atame nepBMYHOrO nomcka oTobpaHa
21 nybnukaums.

KputepnsmMu BKIOYEHUS  CIY>XWIU  UCCefoBa-
HWS1 Pa3HOI CTEMeHN [4oKa3aTeNbHOCTU: KIUHNYECKe
cnyd4an U Cepun KIMHUYECKUX CJly4aeB, KOrOPTHblE
N paHOoMu3MpoBaHHble uccnepoBaHus. Kputepum
WCKJIIOYEHUS: UCCNefoBaHns Ha >XUBOTHBIX, OTAEeSb-
Hble MHEHUS 1 MPaBKW.

Ha BTOpOM 3aTane WuCKoYeHbl JybnupytoLlme
cTaTbm, CTaTby 6€3 NOSHOTEKCTOBOW BEPCUM, @ TaKXKE
paboTbl, HEe YOOBNETBOPSIOLLME B MOMHOM MEpe KpuTe-
PUSIM BKJIOYEHUS.

M3 nonyyeHHoro martepuana otobpaHo 15 nonHo-
TEKCTOBbIX paboT (tabn. 1) [8, 10-23]. B 0630p BKIO-
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YyeHbl OpUrMHasbHble CTaTbW, HaMMCaHHblE Ha pyc-
CKOM W aHruinckoM fsbikax. OcTasibHble UCTOYHUKU
JimTepaTtypbl 0TobpakatoT obLyme AaHHble O 60N1EBOM
CVHLPOME NP KOKCapTPO3e.

NHHepBauus Ta3o6egpeHHOro cyctasa

Bonpoc addekTnBHocT MeTognkm PHL Hanps-
MY 3aBUCUT OT OCOBEHHOCTEN UHHEpPBaUMmn Ta3oben-
PEHHOro cycTtaBa A8 MakCUmasibHOro BO34ENCTBUA
Ha HepBHble OKOHYaHus, nepegatrolime 60nNeBOW UM-
nynbC ¢ nepudepnyeckoro otgena.

Mpwn n3y4eHnn ocobeHHOCTEN UHHEPBALMKN C MNO-
3VUMM aHaTOMUK OTMEYEHO NpeBanupyloLlee yyac-
Tne B (opMMpOBaHUN 60NN CYCTaBHbIX BETBEW
3anupartenbHoro n 6egpeHHoro HepsoB [24]. Tpo-
BEEHO MHOXECTBO MCCNeaoBaHWN MHHepBauun Ta-
306edpeHHOro cyctaBa. Tak, B paboTe KaHagCKux
y4€HbIX BO rnaee ¢ A. Alzaharani [25] noka3aHo, 4TO
4YyBCTBUTENIbHASA MHHEPBAUUSA Kancysbl Ta3obenpeH-
HOrO cycTaBa MNPOWCXOQUT rnaBHbIM 06pasoM OT
NOACHNYHO-KPECTLIOBOro CMfIETeHNa un nepudepu-
YeCKMX HEPBHbIX BETBEN, BKJIOHAOLWNX 6eOpeHHbIN,
3anunpaTenbHbIi, ceganuHbIA 1 BEPXHUN ArOANYHbIN
HepBbl. NepegHemenunansHyo 06nacTb UHHEPBUPYET
CycTaBHas BETBb 3anupaTtenbHOro Hepea, a cycTaB-
Hasi BeTBb OefpEeHHOro HepBa OTBeYaeT 3a nepepn-
HIOI0 0651acTb, COOTBETCTBEHHO, 3a4HAS WHHEpPBa-
LS OCYLLEeCTBNSETCA 3a CHET CyCTaBHOW BETBU OT
cefanuLHOro HepBea, a BETBU BEPXHErO AroAnyYHOro
HepBa VMHHEPBUPYIOT 3aQHEBOKOBYHO Kancyny Taso-
6enpeHHoOro cycrasa [26-28].

VccnepoBaHusa aHatoMum nokasanu, 4to 60/bLuas
YyacTb Ta300edpeHHOro cycTaBa MoJiyvyaeT YyBCT-
BUTENbHYKO WMHHEPBAUMIO 3@ CYET MHOMOYUCIEHHbIX
HEPBHbIX OKOHYaHWUI 3anupaTenbHOro 1 6egpeHHo-
ro HEPBOB, a cefanuLLHbIN U BEPXHUIA ArOOUYHbIA —
TONBKO O0MNOAHAIT ux. MyckoBble o4arn 60amM MoryT
BO3HUKATb BO BHYTPW- N BHECYCTaBHbIX CTPYKTypax
(cBA3KM, XpsLl, CUHOBManbHas 06004Ka, cycTaBHas
ryba, CyMKu, Cyxoxunus n gp.). Tak, cornacHo uccne-
posaHuo Y.T. Kim n H. Azuma [29], cycTtaBHas ryba
COLEPXUT 3HAYNTENBHOE KOIMYECTBO PELLENTOPOB —
Tenbua dartepa-laynHn n Tenbua Monsgxmn-Mauuo-
HKu, a Tenbua PydduHn n konbbl Kpayse cocpepo-
TOYEHbl B MEpPefHEBEPXHEN U 3aAHEBEPXHEN 4acTu
ryo6ol. [JaHHble pe3ynsTatbl MOryT OOBbSCHUTbL HAbMo-
OEHNs C pasfindyHbIM HanpasneHnem 6041 y naymeH-
TOB C KOKCapTPO30M Ta3obenpeHHoro cycTasa, npe-
UMYLLECTBEHHO B Nax W nepegHemMeguasnbHy0 4acTb
6enpa, B PeOKMX Cnyyasx — B Aroguly, KONEHHbIN
cycTaB 1 gaxe B roneHb [30].

AHaToMU4eCcKMe MULLEHN PafMo4acTOTHOM

AeHepBayuum

Bonblion nHTEpec cneuvanucToB BbI3bIBAET Bbl-
6op [ocTyna n pacnosioXKeHne TOYEK-MULLEHEN ONs
HanpasfeHNs pPagnoyvacTOTHOW KaHKAN C Lenbio ae-
Hepsauun. lNMocnegHne AaHHble aHATOMUU WHHEpPBa-
UM 1 OONM HEepBOB B pasBuTuim obliero 6051eBoro
cvHOopoma B Ta306edpeHHOM CycTaBe, COrnacHo cu-
cTemMaTu4eckomy ob63opy no texHuke PY P. Kumar
n coasT. [31], cBMOETENBbCTBYIOT, YTO 60Mb B Maxy
N MeavanbHON Yactn 6eapa MOXET ObiTb YMEHbLLUE-
Ha NyTEM BO3AENCTBMA Ha CYCTaBHYIO BETBb 3anuvpa-
TENbHOr0 HepBa, MOMECTUB KOHYMK Wbl NMepegHM
unu nepegHenaTepasbHbiM OOCTYNOM MOL PEHTreH-
KOHTPOMEM B MECTE COEQUHEHUSA cefanuLLHON 1 No6-
KOBOW KOCTU C YCTAHOBKOW B 0651aCTb 3anmpaTtesibHOn
6opo3anbl. bonb Mo Hapy)XHOM noBepxHoCTU Geppa
n obnacTn TpoxaHTepa ONoKMPYeTCsi BO3OENCTBMEM
Ha CyCcTaBHyl0 BETBb OefpeHHOro HepBa, Korga KoH-
YUK UMbl NPOBOAUTCSH HXKE NnepeaHen NoaB3L40LLIHOMN
OCTU PSIAOM C NepefHenaTepasbHbiM Kpaem Ta3oben-
PEHHOro cycTasa.

KonnekTnB aBTOPOB NMOA pykoBoAcTBOM S. Locher
[27] npoBén B 2008 rogy aHaToMu4eckoe uccnepno-
BaHMe Ha TPYNnHOM MaTepuane, a Tak>XXe C MOMOLLbIO
MPT-mogenupoBaHus ans OUEeHKU ONTUManbHOro
JOCTyNna WUrn-KaHsb K 3anupaTtensHoMy HepBy. B 3a-
KJIIOYEHUN aBTOPbI MPELJOXNIN KOCOE HanpasfieHne
urn ¢ NpubNXXeHNEM K napannefibHoMy pacnono-
>KEHNO OTHOCUTESIbHO HEPBHOMO BOJIOKHA A1 MUHW-
MU3auMn MOBPEeXAEeHN cocynoB (begpeHHbIN HepB
N apTepuns) N MakCMManbHOI MioLlaan BO3AeNCTBUS
Koarynsiumm Ha HepB C BO3MOXHOCTbO 2-3 nosTope-
HWIA, B TOM 4ncne coobwmnm o HeobxogumMocCTy aab-
HENWNX KIMHUYECKNX WCMbITAHUA, OLHAKO OaHHas
MeToAMKa He Hawna gafbHenwero npakTu4eckoro
NPYMEHEHUS.

OpHum 13 nepsbix PHL npu 6onax B TazobeppeH-
HOM cyCTaBe MNyTEM paspyLUeHUs CyCTaBHOW BETBU
3anupartenbHoro Hepsa y 7 60JIbHbIX C MONOXUTENb-
HbIM Pe3ynbTaToM HabnogeHNs OKOMo 2 NeT BbIMOo-
Hun O.B. AkaTtoB B 1997 rogy [8]. B 2001 rogy cBowm
pe3ynbTaThl JiedeHnss 60 Npu KOKCapTpo3e npeg-
cTaBuna rpynna poCcCUNCKNX HEMPOXMPYProB BO rna-
Be ¢ B.B. LLUnunesbim [11], koTopble BbinoaHuAN PY,
C BbICOKO 3((PEKTUBHOCTBIO CPOKOM A0 2,5 net
y 40 nauneHTOB C BO3LENCTBMEM TOJSIbKO Ha 3anupa-
TeNbHbIN HEPB. ABTOPbI YCTAHOBUIM NOKa3aHWs K rnpo-
uenype (6onesolri CMHOPOM) MPW PasfnyHbIX CTagu-
SIX KOKCapTPO3a, a TakXe NMPOTMBOMOKAa3aHUs K Hew
(ncmxuyeckne 3aboneBaHus).
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HaunHas ¢ pabotel M. Kawaguchi un coasT.
(2001) [12], Bce nocnepyowme nybaMkaumm BKIOHaOT
B METOOUKY AeHepBaLn BO3OENCTBUE HA CYCTaBHYIO
BETBb O6eQpeHHOro HepBa. Y>e B MepBOM MCCneno-
BaHUM [12] nokasaHO CHMXKeHWe nokasaTesiein 60sm
6onee 4yem Ha 50% B nepuog ot 1 go 11 mecsueB
y 86% nauueHToB. Kpome HabntogeHus K. Okada [10],
B KJIMHWYECKMX UCcepoBaHnsx obcy)xaaeTcs Tosb-
KO AeHepBauus nepegHen kancynbl, a obnactb 3ag-
HEN NHHepPBaLMKN CyCTaBa HYy>)KAaeTCcs B OasIbHENLLEM
N3y4eHnn, 4ToObl ONPEeSENNTL PACMONOXKEHNE U KONU-
4YeCTBO CYCTaBHbIX BETBEN CeaasMLHOro 1 BEPXHEro
ArOAMNYHOIO HEPBOB, a TakXXe UX NpoeunpoBaHne oT-
HOCUTENBHO KOCTHBIX OPUEHTMPOB.

XapakTepuctuka n 3a(p(peKTUBHOCTb METOANKN

[MpoToKoN geHepBaLumn ONUCLIBAETCHA C UCMOMNb30-
BaHMEM OObIYHOrO, UMMYbCHOMO UM OXNaXXAEHHOrO
pexunma paanodacToTHOro reHepaTopa 1 BBELAEHNEM
UrNbI-KaHIONW NOL, PEHTFEHONOMMHYECKM UHTpaonepa-
LMOHHbBIM KOHTPOJIEM; B HECKOJSIbKUX CllyHasx coobLLa-
JIOCb O AOMOJSIHUTENBHOM UCMOJIb30BaHNM YNbTPa3BYyKa
ON51 UICKJTIOYEHUS MOBPEXAEHNS COCYL,0B 1 OKPY>Kako-
wmx TkaHen [20, 32, 33]. 3acnyXunBaeT BHUMaHWUS
PETPOCMNEKTUBHLIN aHann3 nedveHuss 136 nauneHToB
¢ 235 cnyyasmu PY[, co cpokom HabntogeHusa 6onee
12 mecsueB, NPoBeAEHHbIN aMepUKaHCKUMN YYEHbI-
MU 13 NIHcTuTyTa 60511 Nop, pykoBoacTeoMm L. Kapural
(2021) [22]. YnbTpa3BykoBOE COMPOBOXAEHNE MPOBO-
OWUNOCh ANS TOYHOM NOKanu3auuy KaHoau ¢ Uenbio
npenoTBpaLLeHs MOBPeXaeHNs 6enpeHHon apTepun
N BEHbI, NPU 3TOM He ObIfI0 3aperncTPMpPOBaHO HU Of-
HOrO Takoro cryyas.

Bo Bcex oTo6paHHbIX HamMu UCCNedoBaHUSX WC-
Nnosib3yeTcsa pagnoyvacToTHas Nrna-KaHonsa pasmepom
oT 18G po 22G C aKTMBHbIM PaboyMM HaKOHEYHUKOM
urnbl 5-10 mm 1 obwen gnnHHon 100 mm nnm 150 mm.
TemnepaTypHbIl  peXXuUmM CTaHAAPTHON  METOAUKM
PY — ot 60°C pgo 90°C 1 npoAao/mKNUTENbHOCTbLIO
Bo3pelicteusa ot 90 oo 300 cekyHA.

OTanenbHO rpynnon BbiaenstoTcs paboThbl C UCNOMb-
30BaHMEM pPaaMoOYacTOTHOrO reHepartopa B UMMYSib-
cHoM pexume. B ceomx nybnmkaumsx C.L. Chye [18],
A. Tinnirello n coasT. [19] NPUMEHSIOT KOPOTKOWM-
NyNbCHbIA PeXUM C Temnepatypoinn He Gonee 42°C
n gnntensHoctb 180-300 cekyHa y 29 v 14 naumeH-
TOB COOTBETCTBEHHO [/ CpPaBHEHWS C KOHCepBa-
TVBHbIM NIEYEHNEM N YMEHbLUEHNEM pUCKA Pa3BUTUS
Taknx OCJIOXKHEHWI, KaK HEBPUT 1 HeBpuHoma. [lpu
3TOM TONbKO B uccnegosaHum L. Kapural (2018) no
PY TasobeppeHHoro cyctaBa [20] ynomuHaeTtcs

HAYYHbI OB30P

€OMHCTBEHHBIN Cly4aii OCNOXXHEHNSA B BUOE HEBPUTA,
MPOSIBUBLLErOCS YyBCTBOM MECTHOIO XXKEHMUS C camo-
CTOATENbHBIM Pa3peLLeHneM B TEHEHNE HEQENU, KOTO-
PbI, MO ONbITY NeYeHNsi BEPTEOPOreHHOro 601eBoro
CcvHppoMma, UMeeT pacnpocTpaHéHHocTb B 0,5% cny-
YyaeB [34]. Henb3sa He 06paTuTb BHUMAHNS Ha TEXHUKY
OeHepBaLun C UCMONb30BaHNEM OXJI2XXKOAEMOro pe-
>KMMma, MKCOM KOTOPOro aBTOPbl CHATAOT OOJbLUYIO
naowaab NOBPeXAeHNS OTHOCUTENBHO OBbIYHON Me-
TOOVKW, HO [AHHOE HanpasBfieHe NOSNEXUT AanbHei-
LUEMY M3YYEHNIO B acrekTe COmocTaBieHust ¢ 0bbly-
HbIM pexxumom [20, 22].

CornacHo  0630py  aMepUKaHCKMX  YYEHbIX
C.W. Cheney 1 coasr. (2021) [35] no PY[, Ta3obepnpeH-
Horo cyctaBsa, B 10 Hay4HbIx paboTax NpoAeMOHCTPU-
pOBaHO AOCTOBEPHOE CHIDKEHWE MokasaTenen 6onm ot
30 o 80% c obwmm neprogom HabntogeHui ot 3 me-
csueB Ao 3 NeT, B 6 — 3Ha4MTENIbHOE YMEHbLUEHME 60K
Ha CPOK He MeHee 6 MecsiLEeB. YKasbIBaeTCsl 1 MONOXM-
TeNbHOE N3MeHeHNEe (DYHKLIMOHASBbHBIX XapaKTepUCTrK
no cuctemam oueHkn WOMAC (Western Ontario and
McMaster Universities Osteoarthritis Index), Harris Hip
Score, OHS (Oxford Hip Score), HecMOTpsi Ha HEOAHO-
pOAHOCTb NokasaTeneil. CokpalleHe UCnob30BaHns
aHanbreTn4eckux npenaparoB nocne PY oTmeveHo
B pabotax S. Jaramillo [36] n G. Gupta [15]. C nosuunm
[oKasaTeNbHONM MepuuvHbl, AMepUKaHCKoe 0O6LLecT-
BO 601 1 HeBponorun (American Society of Pain and
Neuroscience, ASPN) ¢ 2021 roga pekomeragyet PH[
HanpasfEeHHOro BO3AEVCTBUS Ha 3anvpaTtesibHbIn 1 6eg-
PEHHbIN HepB ansa neveHunst 6onm GRADE II-1 B [37].

OBCYXOEHUE
B HacTosilLee Bpems B OOLLEOOCTYMHbIX Hay4YHbIX
3MEKTPOHHbIX 6a3ax npencTaBneHo HebOosbLLOEe KO-
4ecTBO paboT no TemaTuke PY[ TazobenpeHHOro cyc-
TaBa. B umelowmxcs uccnegoBaHnsix MCMNoJb3yeTcst
Kak obblyHas metoguka PH[, Tak n nMnynbcHas, ¢ ox-
NaXKAEHHOW KaHINEN WAN NOOAEPXKON YynbTpassy-
KOBOIO KOHTPONS. ABTOPbI COOOLLAKT O MPeEMMYyLLECT-
BaX CBOEW METOANKMN B CPaBHEHNW CO CTaHOAPTHOIA:
® 1CMONb30BaHNeE yNbTpassyka 06ecnevnsaeT OTCyT-
CTBME MOBPEXAeHU cocynoB (6eLpeHHON BeHbI
N apTepun) N TOYHYKO YCTAHOBKY UMbl K HEPBY
[20, 22, 32, 33];
® UMNyfAbCHAs TEXHUKA NpeanonaraeT MUHUManbHoe
paspyLleHne HEPBHOrO BOJSIOKHA Mpu AIMTENIbHOM
nopgasfieHnn 601 3a CYET CUHAMNTUYECKON aKTUB-
HOCTM, YTO CHIKAET PUCK HEBPUTA, MPY 3TOM Tpe-
OyeTcst TOYHOE NePrNeHaNKYNSPHOE PacrnooXXeHne
urnel [18, 19];
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® TexHVKa C UCMOJIb30BAHNEM OX2)KOAEHHON KaHH-

m obecneynBaeT 3HAYNTENBHO GONbLUNIA pasMep

o4yara nopakeHus, 4em 0BbIYHbIN PaaNO4aCTOTHbIN

3MeKTPO[, TOro Xe pasmepa [20-22].

Mo pesynsTaTtam uccnenoBaHuii, ToNbko B 3 pabo-
Tax nosly4yeHbl OCNIOXKHEHUSI B BMAe nocneonepaumuoH-
HbIX MECTHbIX reMaToM naxoBol obnacTtu (y 4 naumeH-
TOB) C ObICTPbIM pa3peLleHremM 6e3 AOMOMHUTENBHbIX
ne4ebHbIx Meponpuatun [18, 19, 23], a passutue
HEBPUTA, TaKXe Pa3peLUnBLLIEroCsi CaMOCTOATENBHO
B TEYEHue HeJenu, onucaHo B ogHoMm cny4ae [20]. Bece
OCIIOXXHEHWSI HOCSIT e4MHNYHbIN XapakTep 1 He siBNs-
IOTCA CTaTUCTUYECKM 3HAYMMbIMU, YTO CBUAETENLCT-
BYET O MasioTpaBMaTU4HOCTU 1 BbICOKOW 6Ge30MmacHo-
CTV METOfA B LIESIOM.

Cpok HabnogeHnss naumMeHToB B AaHHOM 0630pe
konebancs oT 1 0o 36 mecsLeB 1 B 6ONbLUMHCTBE Chy-
YyaeB cocTaBun He 6onee 6 MecsiLeB.

Tonbko B [OBYX OTEYECTBEHHbIX paboTax npume-
HAMOCb BO3[ENCTBME WCKJIIOYMTENBHO Ha 3anupa-
TENbHbIN HEPB, a UCCneaoBaHNe OCOOEHHOCTEN WH-
HepBaLuy Ta3obefpeHHOro cyctasa 1 30H 60neBOro
cuHgpoma (13 MCTOYHUKOB) AEMOHCTPUPYET adek-
TVBHOCTb [eHepBauuy 3a CYET BO3LENCTBUS KakK Ha
3anupartesbHblii, Tak 1 6e4pPeHHbIN HEPB.

B cBA3M C BbIWEU3NOXKEHHBIM HEBO3MOXHO FO-
BOPUTb O MPEUMYLLECTBE WM HeJocTaTKe MChosb-
30BaHUSi UMMYNbCHOrO UM OXNaXX4EHHOrO pexunma
B CPaBHEHUN C OObIYHbIM BBUAY Manoro KonmyecTsa
HabnoOeHWN, HU3KOro KadecTsa NCCNeLoBaHUi, pen-
KO MCMNONb3yeMblX (DYHKLMOHAMBHBIX CUCTEM OLLEHKM
TasobeppeHHoro cyctaea o un nocne PY4 (WOMAC,
Harris Hip Score, OHS n gp.). [pynna KOHTPOAbHOro
CpaBHEHNSI C KOHCEPBATVBHBLIM JIEYEHNEM VIMEETCS
JMWb B OOHOM mccneposaHum [18], HO 1 Tam OTCyT-
CTBYET paHOoMu3auus, nauueHTsbl Bolbrpany cnocob
JIEYEHNSI CaMOCTOSITENIbHO, YTO CTaBUT pe3yNbTaTbl
1 BbIBOAbI Nog coMHeHus. OgHako B nocnegHue rogpl
NPOCNEXMNBAETCS yCTONYMBaAs TEHAEHLUMS K yBenmYe-
HUIO KONMYecTBa HabMIOOEHNA N N3MEHEHNIO KavecTBa
An3aiHa nccnegoBaHnii (He TONbKO OMMCaHne KINHA-
YEeCKNX NPUMEPOB).

SAKJTIOMEHUE

Bonpoc uenecoobpa3HOCTM MPUMEHEHUS METO-
avkn PY B neyeHnn 601eBOro CUHApPOMa Npu KOKC-
apTpO3e MNoJiy4yaeT B MocnenHne rogbl BCE Gonbluee
pacnpoCTpaHeHne B CBA3Y C HEYOOBNETBOPEHHOCTLIO
nauveHToB 1 Bpadeil NepuogomM PeEMUCCUN KOHCep-

BaTUBHOIO JIe4YEHUsl, HanM4Mem npoTUBOMOKa3aHuN
K SHOONPOTE3MPOBAHUIO, @ B HEKOTOPbIX Clyvasix
N coxpaHeHmem 60sm nocne onepauuun. OaHHble nu-
TepaTypbl NOATBEPXKAAKT BbICOKY 3(PEKTUBHOCTb
PY c pnutenbHbIM NepnogomM pemMmnccumn 1 cokpatle-
HVEM CPOKOB HETPYOOCMOCOBHOCTH.

[NepCneKTUBHOCTb METOAUKN He MOANEXUT COM-
HEeHNO, HO TpebyeT pJanbHEeMWmnx unccnegoBaHun
C COBpPEMEHHbIM AM3aiHOM [NS TWaTeNbHOro aHa-
m3a 6e3onacHoOCTU 1 3hEKTUBHOCTI NPU KaxKaom
CcTagnm KOKCapTpo3a, pa3paboTKm equHoro npoToKo-
Na BMelLaTeNbCTBa, onpeneneHns nokasaHun n npo-
TBOMNOKasaHui.
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KJIMHUYECKUIA CNTYYAN

PEAKOE OCNTOMHEHUE NOCNE SHOAOCKOIMNYECKOIO
HEBPOJIN3A CEQAJIULLHOIO HEPBA: KNIMHUYECKUN CNNYYAN

E.A. Bensik' 2, O.J1. Macxun?, ®.J1. Nlasko' 2, A.l. NMpusos’ 2, C.A. AcpaTtaH?, H.B. 3aropogHwii’
1 Poccuiickunin yHUBEpCUTET ApY>K6bl HapopoB, Mocksa, Poccuiickas ®epepaumsi
2 Topopckas KnvHndeckasi 6onbHuLa nmeHn B.M. ByaHosa, Mocksa, Poccuiickas depepauys

O60ocHoBaHue. SHOOCKOMUYECKNI HEBPOIN3 CeAanLLHOro HepBa 3apeKkoMeHgoBas cebsi Kak Masio-
TpaBMaTuYHbIN U 3GhHEKTUBHBIN METOL JIeHeHUs rilybOoKOoro srogqn4yHoro 60eB0ro CUHAPOMa 1 Heypo-
natuy ceganviyHoro Hepsa. [lybavkaywi, noCBSLEHHbBIX MOBPEXAEHUIO NapueTasbHOro JnMcTka bpro-
LUVIHbI 110C/1€ 3HAOCKOMUYECKOro HEBPOIM3a CeAaanLLHOro HepBa, 4O HacTOSLEro BpeMEHU He Obl/O.
OnucaHue knnHU4Yeckoro csy4yas. [lpefcrasnieHa nayneHTka A., 70 neT, ¢ r/1iy60kuM SrogunyHeiM 60-
JIEBLIM CUHLPOMOM 1 HeyiponaTnen cegaanlyHoro Hepaa cripasa. KoOHCepBaTUBHOE JIEHEHNE HE UMEJIO
ahpekTa. Bbipa>keHHOCTb 60/1IeBOr0 CUHAPOMA 0 BU3yasibHOW aHaoroBo wwkane (BALLl) coctasuna
10 cm, cTeneHb gBuratesbHbiX HapyLweHui no wkane BMRC — 4 6anna, cteneHb 4yBCTBUTE/IbHbIX Ha-
pyLueHui ro wkane Seddon — 3 6asnna, yHKUMOHabHasi akTUBHOCTb HVKHEN KOHEYHOCTU MO LUKa-
ne LEFS — 48 6annos. Nocne nHCTpyMeHTalbHOro obcaegosaHns cepganuiyHoro Hepsa (MPT, Y3U,
OHMI) BbINOHEH SHAOCKOMUHYECKUI HEBPOJINS B MOJTOXKEHUN Ha XXUBOTE C UCIMO/Ib30BaHNEM (pU3noJsio-
rm4eckoro pactaopa rno ornybamkoBaHHoW paHee metoguke. o pesynstatam Y3M n KT B nocneonepa-
L{OHHOM MePMOLAE BbIsIB/IEHbI HA/IN4YMe CBOOOAHOM XXUGKOCTU B BPIOLLHON MOJI0CTH, OTEK 3a0PIOLLUNHHO-
ro npoctpaHcTBa crnpasa. [locne ne4ebHO-QUarHOCTUYECKON J1arnapoCKONuy BbISIBJIEH y4acTOK Mexa-
HUYECKOro MOBPEXXAEHUS NapueTasbHOro JIMCTKa OPIOLLMHBLI B HUXKHUX OTAenax cripasa; U3 OproLLHON
roJ10CTY 9BaKynpoBaHa cBO6OAHasI rpo3pavyHas XuUaKoCTb ((busunonorndeckui pacteop). Ha 10-e cyTku
riocsie onepauyuy naLuneHTKa BblrucaHa Ha ambynaTtopHoe eqyeHvie. Yepes 6 mecsyeB HabofeHns pyHK-
LMoHaibHasi akTUBHOCTb HUXKHEN KOHeYHOCTU o Lwkanae LEFS ouyeHeHa B 52 6asina, 601eBOV CUHAPOM
no wkane BALL — 8 cm, cTeneHb ABuratesibHbIX HapyLlueHwi no wkane BMRC — 4 6anna, cteneHb
4yBCTBUTEJIbHbIX HapyLLUeHWV o wkasae Seddon — 3 6asna. KoHcTatnpoBaHa He3(hEKTUBHOCTb MpPO-
BEeAEHHOIrO XUPYpPru4ecKoro BMmeLlaTesbCTBa. 3akyodeHne. Metogvka 3HAOCKOMUMHYECKOro HEeBPOJIN-
3a cefjanvLHOro HepBa Ha BOAHOM Cpeae COMpsiXKeHa C PUCKOM MOBPEXAECHUS NapueTaabHOro nMcTka
OprOLLUVHBI, nonagaHnemM U3noIorM4ecKoro pacTeopa B 6PrOLLHYIO M0I0CTb, PpasBUTUEM OTEKa 3abpro-
LUMHHOIO MPOCTPaHCTBa. [/151 YMEHbLUEHMST pUCKa NogoOHbIX OCJI0XKHEHU HEOOXOAMMO MUCIOb30BaTh
MHTPaonepaumnoHHy0 KOHTPOJIMPYEMYIO TMIOTEH3NIO Yy NayneHTa, 4TO MO3BOJISET CHVXaTb [aB/ieHne
B apPTPOCKOMNYECKOWN MOMIIE; AANTEIbHOCTb orepauum He AOJKHA npeBbIwaTb 1 4; pacxoq ¢usnonory-
4ecKoro pactBopa He fo/mkeH npesbiwate 10 /i, He PEKOMEHAYIOTCS AUCCEKUMST U HEBPOIN3 CeAasnLL-
HOro HepBa 3Ha4YnMO MPOKCUMAasIbHEe MOArPYyLLIEBUAHOIO OTBEPCTHS.

KnroueBble cnoBa: cejasvHbIi HEPB; dHAOCKOMMYEeCKasi 4EKOMIMPECCuss; HerponaTtusi; r/y60Kui siro-
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OBOCHOBAHME

Heponatua cepanuuwHOro Hepsa B CTPYKType
HerponaTtui HWXHEN KOHEYHOCTW 3aHUMaeT BTopoe
MECTO, yCTynas TONbKO HenponaTni mManobepLoBoro
HepBa. [Npu4nHON pasBMTUSA HelponaTun Yaile BCe-
ro ABNSIETCA HU3KO3HepreTudeckas (nageHue B ObITy
Ha AroAmvupbl) UM BbICOKO3HEPreTn4eckas (OOpPOXKHO-
TPaHCMOPTHOE MPOWCLUECTBME, MadEeHNE C BbICOTbI)
TpaBma, KOTopas CONPOBOXXOAETCH NepenomMamu Tasa
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n 6eppenHHon koctu [1]. K coxxaneHuto, noBpexaeHne
HepBa MHorga NPOUCXOAMT BO BPEMS OPTONEANYECKNX
ornepauui, TakKux Kak OCTEOCUHTE3 Tasa 1 6egpeHHo
KOCTM, onepauun 3HO0NPOTE3NPOBaHNS Ta306edpeH-
Horo cyctasa [2].

KoHcepBaTuUBHOE NeyeHne HemponaTtum ceganui-
HOro HepBa ABNAeTCA METOAOM BblbOpa Npu coxpaHe-
HUN aHaTOMWYECKON LIeNOCTHOCTK HepBa [3], ogHako
npu ero HeaeKTUBHOCTM NpuberatT K onepaTus-
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A RARE COMPLICATION AFTER ENDOSCOPIC NEUROLYSIS
OF THE SCIATIC NERVE: A CLINICAL CASE

E.A. Belyak' 2, D.L. Paskhin?, F.L. Lazko' 2, A.P. Prizov'-2, S.A. Asratyan?, N.V. Zagorodniy'
1 Peoples’ Friendship University of Russia, Moscow, Russian Federation
2 Moscow City Clinical Hospital in honor of V.M. Buyanov, Moscow, Russian Federation

Background: Endoscopic neurolysis of the sciatic nerve has proven itself as a low traumatic and effective
technique of treatment for deep gluteal pain syndrome and sciatic nerve neuropathy. Until now, there have been
no publications dedicated to the parietal peritoneum damage after endoscopic sciatic nerve decompression.
Clinical case description: A 70-year-old female patient with deep gluteal pain syndrome and sciatic nerve
neuropathy on the right side and failure of a conservative treatment. According to the VAS scale, the severity of
pain syndrome was 10 cm. The severity of the motor dysfunction, according to the BMRC scale, was 4 points.
The severity of the sensitive dysfunction, according to the Seddon scale, was 3 points. The functional activity
of the lower limb, according to the LEFS scale, was 48 points. The instrumental investigation of the sciatic
nerve included MRI, ultrasound, and ENMG. Endoscopic sciatic nerve decompression was performed in the
prone position with saline irrigation using the technique published before. After the surgery, an ultrasound
study and a CT scan were performed, which determined the presence of a free fluid in the abdominal cavity,
and edema of the right retroperitoneal space. The patient underwent laparoscopy, which revealed the area
of the parietal peritoneum damage in the lower floor, with a free saline fluid detected in the abdominal cavity,
which was evacuated. The patient was discharged from the hospital on the 10th day after the surgery. 6 months
after the surgery, the functional activity of the lower extremity, according to the LEFS scale, was 52 points.
Pain syndrome, according to the VAS scale, was 8 cm. The severity of the motor dysfunction, according to
the BMRC scale, was 4 points. The severity of the sensitive dysfunction, according to the Seddon scale, was
3 points. The performed surgical endoscopic treatment was rendered ineffective. Conclusion: The method
of endoscopic sciatic nerve decompression with saline pumping has a risk of the following complication:
damaging the parietal peritoneum, saline penetration into the abdominal cavity, edema of the retroperitoneal
space. To decrease the risk of this complication, it is necessary to observe the specific surgical conditions
such as: controlled hypotension in a patient and a low pressure in the arthroscopic pump, the time of surgery
not exceeding 1 hour, and the saline consumption not exceeding 10 liters. It is also crucial not to perform the
dissection and neurolysis too proximal to the piriformis area.

Keywords: sciatic nerve; endoscopic decompression; neuropathy; deep gluteal pain syndrome;
neurolysis;, complication.
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HOMY BMELLATENbCTBY — HEBPOJIM3Y N PEBU3UN Cefa-
JIMLLIHOTO HEPBa, KOTOPbIN, Kak NPaBuio, BbIMOMHAETCS
OTKPbITbIM cnoco6om. OTKPbITEIN JOCTYN K ceaanuLy-
HOMY HepBy B 0611aCTV MOATPYLUEBNOHONO OTBEPCTUS
ABNIAETCA OOCTATOYHO TPaBMaTUYHbIM, YTO OOYCnoB-
JIEHO 3HAYUTENBHBIM KOXXHbIM Pa3pe3oM U OTCEYEHU-
em BGOnbLION AroAMYHOM MbIWLUbl OT GOMLLIOIO Bep-
Tena. Takasi onepauusi CONpOBOXOAETCS 0OBLEMHOW
KPOBOMOTEPEN, PUCKOM MHMEKLMOHHBIX OCITOXXHEHNIA,
B TOM 4ucne TpebyeT OANTENBbHOrO U CNOXXHOIO pea-
OUNMTaLMOHHOIO NepUoaa, NCNOIb30BaHNSA KOCTbINEN
npw xofabbe B Te4eHne onpenenéHHoro BpeMeHn noc-
ne onepauun [4, 5].

Pa3BuTe MWHWMHBA3UBHBLIX TEXHOMOIMMUA HEBPO-
im3a nepudepn4eckoro Hepea BCE NMPOYHEE BXOAUT
B KJVHUYECKY npakTuky. OnybnmkoBaH psg paboT
No 3HOOCKOMUYECKOMY HEBPOSIM3Y CEAANNLLHOMO HepBa
[6-9]. OcobeHHOCTLIO apTPOCKOMMYECKON 1 3HOOCKO-
NMNYECKON TEXHWK SBASETCSA MCMNONb30BaHWE BOAHOW
ONMTMYECKUN NPO3pPaYHON cpenpbl, KOTopas HarHeTaeTcs
B CyCTaBHOE unn mexdacumanbHoe MNPOCTPaHCTBO
nop, AaBneHNeM C NOMOLLbIO apTPOoNoMIbl 48 co3aa-
HUSA MONOCTK, B KOTOPOW HENOCPELCTBEHHO MPOBO-
ONTCA XUpypruyeckas onepauus.

B Hawen nybnukauum onucaH pepkuin KanHu4e-
CKUI CnyYanm OCNOXHEHUSA NOCNE 3HOOCKOMMYECKOro
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HeBpOJIM3a cefanuvLLIHOro HepBa B BOAHOW cpefe —
NoBpeXAeHNe NapueTaNbHOrO NNCTKa OpHOLWHBI,
nonagaHue U3nONOrM4ecKoro pactesopa B OptoLu-
HYI0 MOJIOCTb M OTEK 3abPIOLLMHHOMO MPOCTPaHCTBA.
AHann3 npu4vH NO3BOSUT XUpypram B AasibHelLlem
n3beraTb AaHHOIO OCNOXXHEHWS, YTO caenaeT MeTOAu-
Ky SHAOCKOMUYECKOro HeBponunsa 6onee 6e3onacHon
1 9P PEKTUBHON.

KJIMHWYECKWUI NPUMEP

O nauueHTe

MauveHTka A., 70 net, noayynna OGbITOBYKO Tpas-
My B pe3yfibTaTe nageHus Ha obnactb sroguu,. MNMocne
TpaBMbl NosIBUNICS GONEBON CUHAPOM B MpaBoW Sro-
ONYHOW obnacTn B MPOeKuun MOLrpyLIEeBUAHOrO OT-
BEPCTUS, KOTOPbI CO BPEMEHEM CTan YCUNMBATbLCS.
MauneHTKa Npoxoawna HeOQHOKpPAaTHbIE KYPCbl KOH-
CepBaTUBHOINO MPOTMBOBOCMANINTENIBHOIO  JIEYEHNS,
dursnoTepanuu, nevyebHo GUIKyNsTypbl 6€3 ynyy-
LWEHNS KJIMHUYECKOW KapTuHbl. BbINOnAHANUCbL npo-
TUBOBOCNANMUTENbHble 650Kagpl B obnacTtb Bbixoga
cefannHOro Hepsa B NOArpyLUIEBMOHOM OTBEPCTUM
13 NONOCTN Manoro Tasa; UHbeKLUN OOTYNOTOKCUHA
B MPYLUEBUAHYIO MbILLy. 3Ha4MMOro addekTa oT ne-
4yeHus1 He oTMedeHO. Co BpeMeHeM CTasn NosiBNSATLCS
napecte3nn B obnactu roneHn. ObpaTtunacb 3a no-
moLbto B NBY3 «[opoackas KnumHnyeckasi 60sbHMLa
nmeHn B.M. BysiHoBa» [JenapTtameHTa 3gpaBooxpaHe-
HMst ropoga MocCKBbl, OCMOTPEHa Bpavyamu TpaBMaTo-
JIOrOM-OPTOMNEAOM N HENPOXMPYPrOM.

dusnkanbHas U NUHCTPYMEHTaJbHas

[MarHocTuka

Mepenpuraerca camocToATeNbHO, 63 OOoMNONHU-
TeNbHOW onopbl. KoXXHble MOKPOBLI B 06/1aCTH NpaBoro

Puc. 1. CeganuHbiii HepB (*) Nocne BbINOMHEHNS HEBPON3A.

Fig. 1. Sciatic nerve (*) after neurolysis.

KJIMHUYECKUIA CNTYYAN

Ta3obefpeHHOro cycTtasa He n3MeHeHbl. OTMevaeTcs
MblLLeYHasa rmnoTpodus B obnactu npasoro tasoben-
PEHHOro cycTtasa 1 Aroguubl. AMOANTYAa ABUXXEHWIA
B NMpaBoOM Ta306edpeHHOM cycTaBe nosHas. lNanbna-
TOPHO MMeeTCs 60Ne3HEHHOCTb B 061acTy NOArpyLUe-
BWOHOrO OTBEPCTUSA crpasBa. TeCcT Ha rpyLleBUOHYHO
MbILLLY MONOXUTENbHbIA. BbipaXkeHHOCTb 6051eBOro
CuHZpoMa no BM3yasnbHOM aHanorosow wkane (BALLI)
10 cm; cTeneHb ABuraTenbHbIX HapyLWeHWA No LwKane
BpuTaHckoro meguumHckoro coseTa (British Medical
Research Council, BMRC) 4 6anna; cteneHb 4yBCTBU-
TeNbHbIX HapyweHui no wkane H. Seddon 3 6anna;
(hYyHKLMOHaNbHAs aKTMBHOCTb HVKHEN KOHEYHOCTU
no wkane LEFS (Lower Extremity Functional Scale)
48 6annos.

Mo gaHHbIM MarHUTHO-PE30HaHCHOW ToMorpadun
(MPT) 3Hauvmol natonornM npasoro Tas3obempeH-
HOrO CycTaBa He BbISIBJIEHO; OOHAPY>XeHbl MPU3HAKK
TEHOMHNTA OOBEAUHEHHOTO CYXOXWIUSA CEepauLHO-
ro 6yrpa. Mo gaHHbIM yNbTPasByKOBOro UcCCenoBa-
Hus (Y3W) — pybuoBo-cnaeyHbIi npouecc B 06nactu
noarpyLUEBMOHOrO OTBEPCTUSA CnpaBa C BKIIKOYEHNEM
B pybLOBble TKaHuW CefjanuLiHOro Hepsa 6e3 Hapy-
LWEHNs ero aHaTOMWYECKOW LENOCTHOCTW; MO AaH-
HbIM  CTUMYASLUVOHHON  3NIEKTPOHENpoMMorpagum
(OHMI) — cHuxeHne amnantygel M-oTBETa MO BONOK-
HaMm npaBoro ManobepuoBoro n 60nbLebepLOBOro
HEepBOB.

[AvarHos u neyeHune

lMocne npoBeneHnst KOHCUINyMa B COCTaBe Bpadei
TpaBmarosiora-opronena 1 Hempoxmpypra BbICTaB/IEH
anarHos: «[locTTpaBmaTu4eckas Hemponatus cepa-
JIMLLIHOIO HepBa cnpasa, rMyboKuii AroguyHbIi 6one-
BOW CUHOPOM>.

KOHCUNNMYMOM MPUHATO pEeLUEHnEe O BbIMOSAHEHUN
3HOOCKOMMYECKOrO HEBPOMMN3a U PEBU3UN CefanuLL-
HOro HepBsa B 06/1aCTV NOAMPYLLUEBUOHOIO OTBEPCTUS.

MaumeHTKa rocnuTann3npoBaHa B cTauuoHap aas
npoBefeHNs XMPYpruveckoro emeLlatencraa. Mpo-
ornepupoBaHa B MONIOXEHNUM Ha >XMBOTE nog, 06Lmm
HaApKO30M MO OMNy6JNKOBAHHOW paHee 3HOOCKOMU-
yeckon MeToauke [6, 10]. Onepaunsi BbIMNOHEHA 3H-
OOCKOMMYECKN C HarHeTaHmem Qu3noaorn4eckoro
pacTBopa C MOMOLLbLK apTPOCKOMUYECKOW MOMMbI.
BbinonHeHa aHOOCKOMMYECKas AOUCCEKLUS TKaHewn
B 0ob6iacTu noarpyweBugHOro OTBEepCTUs, BU3yanu-
31poBaH CefanuHbIi HEPB, OKPY>XEHHbIN pPy6bLo-
BO-CMaeyHol TKaHbto. BbinonHeHbl pacceyeHne py6-
LLOBO-CMaeYHbIX TKaHel M HEBPONU3 CenanuLLiHOro
HepBa (puc. 1).
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Puc. 2. Pacce4deHne BOJIOKOH rpyLUeBUAHON MbiwLbl (7)
BOKpPYr ceganuwiHoro Hepsa (2).

Fig. 2. Myotomy of the piriformis muscle (7) around the
sciatic nerve (2).

Mpy BbINONHEHUM ANCCEKLUMW TKaHEl B MPOKCU-
ManbHOM HanpasfeHMn B 0BNacTV HWXHEro Kpas
rPyLEBMAHON MblWLbl OOHApy>XeHa aHaToMuyeckas
OCOBEHHOCTb CEfanULLHOIO HepBa, a MMEHHO Mnpo-
XOXKAEHNE HepBa HEMOCPELCTBEHHO Yepe3 HUKHIOK
YacTb FPYLUEBMOHON MbIWLUbL MbILEYHbIE BOJIOKHA
OKpPY>Xasnu CTBOM HepBa 1 MO BbITb MPUYMHON KOM-
npeccun HepBa W pPasBuUTUS Henponatun. B cBasu
C 3TM ObINIO NMPUHATO PELLEHNE PaCcCeYb MbILEYHbIE
BOJIOKHA BOKPYI cefanuiiHoro Hepsa (puc. 2). Bo Bpe-
Msi 3TOro aTana paboTa nNpousBoguiacb AOCTATOYHO
«BbICOKO» (MPOKCMMAasbHO), B HEMOCPEACTBEHHON 6nu-
30CTN OT BHyTpuUTa3oBoun Knetyatku. Cnegyet oTme-
TUTb, YTO MHTPAoONepauroHHO OTMeYanacb BblCOKas
KPOBOTOYMBOCTb TKaHEN, YTO NoTpeboBasno NoBbICUTb
OaBlieHNe Ha apTPOCKOMMYECKOWN nomne ans ynydile-
HUSA SHOOCKOMUYECKON KapTuHbl. [locnegHnm atanom
onepauun cTana ycTaHOBKa 3IeKTPOAa-cTumynsaTopa
Yyepes 3HOOCKOMNUYECKUI NOPT K cefasiMLHOMY HEPBY
A5 nocneonepaunoHHon cTumynsuum (puc. 3). dnek-
TPORA, OblN PMKCUPOBAH K KOXKE KIMCETHBIM LLBOM.

O6uee Bpems onepauun coctasmno 80 MuUH. NHT-
paonepaunoHHbI pacxon (uU3nonorm4eckoro pacTt-
Bopa — 20 N, XOTS CPEeQHUIA Pacxof Ha 3Ty onepauuio,
no Hawlemy onbITy, coctasnan 5-10 n. bonblas 4acTb
hr3nonornyeckoro pacTesopa Bblgensnacb BO Bpe-
MS BMELLATENbCTBA Yepe3d 3HOOCKOMMYECKME MOPTHI,
Apyras 4actb MHUIETPUpOBana NoaKOXHO-KMPOBYHO
KJIeTHaTKY U MArKMEe TKaHu.

Mo 3aBepLUeHny onepauymn BbIMOSHEH NOBOPOT Ma-
LUMEHTKMN Ha CMUHY, OTMEYEHbl 3Ha4YMMOE YBESIMYEHNE
X1BOTa B 0O0bEME, TUMMAHNYECKNIA 3BYK NPU NEPKyC-

Puc. 3. YctaHoBKa CTUMYyNsiUMOHHOrO anekTpogda (7)
K cefanunuHomMy HepBy (2).

Fig. 3. Placement of an electrode-stimulator (7) to the
sciatic nerve (2).

cun. Tocne BOCCTaHOBMEHUS YPOBHSI CO3HAHMS NaLm-
eHTKa Oblna sKCTybnpoBaHa; npeabssuia xxanobbl Ha
TaHyLwme 6051 B 0651aCT XKMBOTA, NMO3bIBbl K MOYENC-
NyCKaHuto, 3aTpyAHEHNE OblXaHusl, B CBA3W C YeM Ha-
npaefieHa B OTAEeNleHne peaHnMaLn 1 UHTEHCUBHOM
Tepanun (OPUT) gna nocneonepauyuoHHOro Habno-
peHusa n poobeneposanus. Mo gaHHbiM Y3 opraHos
OpPIOLLIHOM MONOCTX BbISIBNIEHO Hanu4me CBOOOAHOWA
Xunpgkoctn. KomnbtotepHas Tomorpadusa (KT) opra-
HOB OPIOLIHOM NONOCTW nokasana Hanu4me csobopn-
HOW >XX1OKOCTU B OPIOLLIHOM NOJSIOCTH, OTEK 3a0PHOLLNH-
HOrO MpPOCTpaHCTBa U napaHedpasnbHON KNeTyaTKu
cnpaBa (puc. 4-6).

YuntbiBas Hanum4me CBOOGOLHOW XXMAKOCTU B BPHOLL-
HOW MONOCTY, NaUMEHTKa 3KCTPEHHO NnogaHa B onepa-

Puc. 4. CeBobopgHas XngkocTb B obnacth manoro Tasa
(cTpenka) N0 gaHHbIM KOMMbIOTEPHON TOMOrpadun.

Fig. 4. Free liquid in the pelvic region (marked with arrow).
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13

tesieton

Puc. 5. CBobopHas >XMAKOCTb B OPHOLIHON MONOCTU (CTPEenkn Ha udobpakeHusix a, 6) no AaHHbIM KOMMbIOTEPHOMN

TOoMOrpadpuu.

Fig. 5. Free liquid in the abdominal cavity by computer tomography (marked with arrows).

Puc. 6. OTéK 3abptolLUMHHOro NpocTpaHcTBa U napaHed-
panbHO KnetyaTtku cnpasa (7); cBobopgHas >XMAKOCTb
B OpPIOWHOM NonocTn (2); »enynok, pasayTeiii razom (3),
no AaHHbIM KOMIMbIOTEPHOW TOMOrpaduu.

Fig. 6. Edema of the retroperitoneal space right para-
nephral adipose tissue (7); free liquid in the abdominal
cavity (2); the stomach, filled with gas (3), according to
computed tomography.

LMOHHYIO 15 BbINOSHEHNS IeHeOHO-ANarHOCTNYECKON
nanapockonuu. Jlanapockonusi nokasana Hanu4ue
CcBOOOAHON MPO3paYHON XMAKOCTU (huanonornyec-
K1in pacTBop) B 6proLwHON nonoctu B 06bEme 400 mi,
y4acTOK MOBPEXAEHNS NapueTanbHON GPIOLWNHBI B 06-
JlacT Masnoro Tasa Crnpasa; MOBPEeXOEHUN OpraHoB
OPIOLLHONM MOJSIOCTW He BbIsIBNIEHO. BbinonHeHa aBa-
Kyaums CBOOOOHOM XMAKOCTU 13 BPIOLLHOM MOMOCTH,
YCTaHOBNEH ApPEHAX.

OvHamunka v ucxogbl

B nocneonepaunoHHOM nepuofe nauueHTKa Ha-
xopgunacb B otaeneHun OPUT, et npoBogunack 06e3-
6onuearwLLas, aHTUKOArynsHTHas, CUMNTOMaTU4eC-
Kas, MHY3MOHHas Tepanus. B nepsble cyTku nocne
onepauun Temn auypesa coctasnan 50 ma/1 kr
mMacchbl Tena B 4ac. o gaHHbIM KOHTponbHoOro Y3U
OpraHoB OpPIOLWHON MONIOCT Ha Cneayrwuin aeHb
nocne onepauny cBO6OAHAsA XWAKOCTb OTCYTCTBO-
Bana, No ApeHaxy 13 OPIOLIHON NOJIOCTU OTaense-
MOE MpaKTUYecKn OTCYTCTBOBaJSIO, B CBA3M C YEM
OpeHax Obin yganéx.

YuutbiBass npeboiBaHne nauveHtkn 8 OPUT n Ta-
>KECTb COCTOSIHWSA, ObINO NPUHATO PELUEHNE BO3OepP-
XKaTbCA OT MPOBEOEHUSA INEKTPOCTUMYNALUN, SNEKT-
popn, oS HENPOCTUMYAALNN YOANEH.

Mocne gByx cyTok npebbiBaHus B OPUT npu cTa-
6unn3aumm COCTOSHMS 1 BOCCTAHOBJIEHNM CaMOCTO-
ATENbHOrO ObIXaHusi nauvMeHTKa Obina nepeBefeHa
B OTAENeHVe TpaBMaTonorum n optoneaun ons nanb-
HenLlero HabtoAeHUS, NeYeHNs 1 akTUBU3aunn. XXKeH-
LMHa aKTMBU3NPOBaHa, el NpoposmkeHa o0b6e3bonu-
BatoLLlasa U aHTUKoarynsHTHas tepanus. Ha 10-e cytkn
nocre onepaumn nauMeHTka BbinucaHa 13 ctauuoHa-
pa Ha ambynaTtopHoe nedeHue. NocneonepaunoHHble
paHbl 3aXKUIN NEPBUYHBIM HATSXKEHNEM 1 ObINN CHATBI
B A€Hb BbINUCKN.

KOHTpOnbHbIE OCMOTPLI NpoBoaunnce vepes 1, 3
n 6 mecsueB nocne onepauun. MNaumeHTka oTMevana
CoxpaHeHue 60neBoro cuHgpoma B 0bnactu npa.o-
ro NOArpyLEBNOHOrO OTBEPCTUSA, a TaK>XXe HEBPOJIO-
rmyeckue paccrtpoincTtea. o pesynsratam UTOroBoro
KOHTPOJIbHOrO OCMOTpa (6 MecsiLeB nocne onepauum)
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(PYHKUMOHANbHAA akTUBHOCTb HUXKHEN KOHEYHOCTU
no wkane LEFS oueHena B 52 6anna. MNauneHTka ne-
pegBuranacb CaMOCTOATENbHO 6€3 [OMNOAHUTENbHON
onopsbl. Boneson cuHgpom no wkane BALL coctasun
8 cM; cTeneHb OBuratesibHbIX HapyLIeHW Mo LiKane
BMRC — 4 6anna; cTeneHb YyBCTBUTENbHbIX HAPYLLE-
HUn no wkane Seddon — 3 6anna. KoHcTaTupoBaHa
Hea(PHEKTUBHOCTL MNPOBEAEHHOIO XMPYPru4ecKoro
BMeLLaTenbCTBa.

OT pekoMeHL,0BaHHON onepauun no MMnIaHTauum
CUCTEMbl HENPOCTUMYNSALMM NauMeHTKa oTKasanacs,
BMECTO HE€ B ApPYroM N1ie4ebHO-NPOdrNaKTUHECKOM
YYPEXAEHUN BbINOJIHEHA MMMYNbCHAA Paguo4acToT-
Has abnsums Kopelwka L5 cnpaea ¢ XxopoLwnM KMHU-
YECKUM Pe3ynLTaToM.

B HacTosilee Bpems npoBoauTcsa peabunmTauus,
nauneHTKa HaxoauTecs nog HabntogeHneM N OLEHKU
JanbHenwen oQuHaMmnKin.

OBCYXAEHUE

B 3apybexHoi nutepaTtype mmeetcs psag pabor,
B KOTOPbIX OMMCaHbl OCJIOKHEHWSI MOCMe 3HOOCKO-
NU4EeCKOro HeBpOSIM3a cefanuwiHoro Hepsa. J. Kay
¢ coasrT. [11] onybnukoBanu B 2017 rogy meTtaaHanms
(28 paboT; 481 naumeHT) N0 AeKOMMIpeccun ceganuy-
HOrO HepBa KakK OTKPbITbIM, TaK U 3HOOCKOMNYECKNM
cnocoboMm. Npu OTKPLITON AEKOMMAPECCUM 3HAYMMbIE
OCNOXHeHNs (rnybokas wuHdeKunUs) Habnoganicb
B 1% cny4aeB, He3HAYUMbIE (OHEMEHNWE 1 NapecTe3nu,
runepecTesunn, NOBEPXHOCTHAs paHeBasi MHMeKUNs,
ycuneHme 6onesoro cuHgpoma) — B 8%. lNpu aHpo-
CKOMUYECKOWN OEKOMMPECCUN 3HAYNMbBIX OCIOXKHEHWI
He Oblno, He3Ha4YMMble (ycuneHne 601eBOro CUHAPO-
Ma) oTMe4eHbl y 1% npoonepupoBaHHbIX GOJbHbIX.
B ny6nukaummn B. Aguilera-Bohorquez ¢ coasT. [12]
coobuaeTcs 06 n3bbITO4HOM 06pasosaHUN pPybLOBON
TKaHu B 06s1lacTu cefanuLiHOro Hepsa Mocne SHOO-
ckonmyeckom onepauun y 4 (10%) naumeHToB n3 41,
4TO NOTPeboBano BbINONHEHNS peBu3nn. S. Metikala
¢ coaBT. [13] ony6nukosanu B 2022 rofy CUCTEMHbIN
0630p, B KOTOPOM MpOaHanM3npoBani pesynstaTbl
3HOOCKOMMYECKOr0 HEBPOMMN3a CefasMLHOro Hepsa
y 144 naumeHTOB: 3a UCKJIKOYEHWEM OLHOro cnyyas
(B KOTOPOM MPULLIOCH BbIMNOMHUTL MHTPaonepaumoH-
HYlO KOHBEPCUIO B OTKPbITbI JOCTYN OAs yOoaneHus
LUBAHHOMbI CefanuLHOro HepBa), y BCEX MauuneHTOB
MoJTy4eHbl XOpoLWKre N OTANYHble pedynsratbl. Cpeau
OCJTIOXXHEHWIN YKa3aH TOJIbKO OfMH criyyan (MeHee 1%)
ycuneHns 601eBoro CMHApPOMa rnocie onepaumu, YTo
noTpeboBasno BbINOMHEHNS OTKPLITOrO PEBU3NOHHOIO
BMeLLaTeNbCcTBa.

Takum 06pa3om, OCHOBHBLIMU OCNOXHEHUAMU apT-
POCKOMNMYECKOro HEBPONN3a CefanuLLHOro HepBea, Nno
OaHHbIM NIUTEPaTYpPbl, ABNAIOTCA paHeBas NHQEKLUS,
rpyboe pybueBaHne ¢ NOBTOPHOW KOMMPECCUEN Hep-
Ba W yrnybseHneM HEBPONOrNYECKNX PaACCTPONCTB.
Coo06LeHNIn 0 NOBPEXOEHNSAX NapueTanbHOro NMcTka
OpoWnHbl 1 nonagaHun U3noIOrMYeCKOro pacTBo-
pa B GPIOLLHYIO MOJIOCTb HE O6HapYy>XeHo. B oTevecT-
BEHHOI NMTepaType Tak)Ke OTCYTCTBYIOT CBEAEHMSA MO
OCJIOKHEHNSIM MOCEe 3HOOCKOMMYECKOro HEBPONMU3a
cefanunLHOro HepBa, NO3TOMY Halle COOOLLEeHNE AB-
nseTcsa nepsbIM. [oBpeXxaeHne napmeTanbHOro NCT-
Ka 6PIOLLVHBI, MO HALEMY MHEHUIO, MPOM3OLLINIO 3a CHET
n36bITOYHOrO AaBeHNs hU3MOIOrMYECKOro pacTeopa
B 3a6POLLMHHOM MPOCTPAHCTBE, YTO OblNO BbI3BAHO,
0YEBUOHO, BbICOKUM OaBfIEHNEM B aPTPOCKOMNNYECKON
rnomMne, OANTENbHOCTbIO BbINOSIHEHUS onepaunn, Bbl-
NMOJIHEHNEM HEBPOJIN3A B HEMOCPELCTBEHHON 6130C-
TV OT OPIOLLMHBI.

Mo paHHbIM COBCTBEHHOrO KIMHUYECKOrO Hab-
NogeHns Hamm copMyMpPOBaHbl CriegyoLwme Xu-
pypruyeckne npasua, NO3BONSAIOLWNE CHU3UTb PUCK
NOBPEXAEHNs napueTanbHOW OPIOLWVHBI U Pa3BUTUSA
OTEKa 3a6PHOLLIMHHOIO MPOCTPaHCTBa NPU HEBPOSIN3E
cefanuHOro Hepsa Ha cpefe (U3noNorn4eckoro
pacTteopa:

1. Vicnonb3oBaTb MHTpaonepaunoHHY0 KOHTPONPY-
€eMYI0 MMMOTEH3UIO Y NaLueHTa.

2. [DaBneHne B apTPOCKOMWYECKON Momne Mno BO3-
MO>XHOCTU JOJIKHO BbITb MUHUMATbHBIM.

3. [nnTensHOCTb onepauun He [OoMmKHa npesbiwaTth 1 4.

4. CnepyeT BHMMATENIbHO CeauTb 3a pacxogom u-
310NOrM4YECKOro pacTeopa, MNPUMEPHO COU3Me-
PSITb C BbITEKLUVM KOIM4ECTBOM Yepes 3HLOCKOMM-
Yyeckue nopTbl. Pacxop pacTBopa Ha onepauuto He
0OJKeH npesbiwats 10 5.

5. He cnepyeT BbINOMHATb OUCCEKUMIO U HEBPOU3
cefaNvLHOro HepBa 3HAYUTENbHO MPOKCUMasb-
Hee NoArpyLIeBNOHOro OTBEPCTUSA, Tak Kak 3TO CO-
MPSXKEHO C PUCKOM MOBPEXAEHUSA NapueTasnbHON
OpPOLWNHbI.

3AKJIIOMEHUE

MeTogmka 9HOOCKOMMYECKOrO HeBpOnM3a cepa-
JIMWHOro HepBa B BOAHOW cpefe sBnsietcs apdek-
TVBHON © ManoTpaBMaTWU4HOW, OOHAKO COMpsiKe-
Ha C PUCKOM pas3BUTUS OCNOXHEeHUR. Mbl BnepBble
onucanu pefkuin crny4vain BO3SMOXXHOCTU MOBPEXae-
HUS NapreTasibHOro NMCTKa OpPOLIMHBI, MOonapaHns
m3nonornyeckoro pacteopa B OPIOLLHYIO MOMOCTb,
OTEKa 3abpPHOLLUMHHOIO NPOCTPAaHCTBA.
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C LEenblo CHMKEHUS puUcKa pasBuThst Nogo6HOro
OCNOXHEHNS1 He0BX0AMMO BbINOMHATL PAL, XUPYpPri-
YeCKMX YCNOBUIA: HE BbINOJIHATL HEBPOIN3 3HAYNTEb-
HO NMPOKCUMasibHee NoArpyLIEBMOHOr0 OTBEPCTUS; BO
BPEMS onepaunmn Cnosib30BaTb KOHTPONNPYEMYHO M-
MOTEH3NIO U MUHMMAaSIbHOE [aBfieHne B apTpOCKomnu-
4YecKoil momne; Bpemsi onepauuy He LONKHO MPEBbI-
watb 60 MVH; UHTPaonepaLoHHO criedyeT yYnTbiBaTb
pacxopn (h1M3nonorn4eckoro pacTeopa.

NWH®OPMUPOBAHHOE COINTACUE

OT nauneHTKn A. nony4eHo [o6pOBOBHOE NMMCbMEH-
HOe MHOPMUPOBAHHOE cornacne Ha NyonMkaumio eé
N3006pa’keHunii B MEOULIMHCKOM XXYpHarne, BKJIlo4as ero
3NEKTPOHHYI0 Bepcuto (gata nognucanus 20.11.2022).
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CASE REPORT

THE USE OF QUADROTHERAPY OF CHRONIC HEART FAILURE
IN CANCER PATIENTS (CASE SERIES)

A.K. Peresada, N.V. Dupik, D.P. Dundua, A.G. Kedrova, S.V. Koroleyv, R.S. Chaikin
Federal Scientific and Clinical Center for Specialized Medical Assistance and Medical Technologies, Moscow,
Russian Federation

Background: Chronic heart failure (CHF) for a patient with cancer is complex, as it complicates antitumor
treatment. In some cases, severe CHF is a contraindication to the chemotherapy or surgical treatment.
Despite significant progress in CHF treatment, some groups of drugs, particularly mineralocorticoid
receptor inhibitors, angiotensin receptor-neprilysin inhibitors, and sodium-glucose co-transporter
type 2 inhibitors, have not been studied related to cancer patients. Clinical case description: In this
report, we introduce two clinical cases in which, because of the invaluable contribution of the cardio-
oncological team, we have managed to solve complex problems of treating patients with CHF and
cancer. In patient 1 with severe CHF, it was possible to achieve regression of systolic dysfunction,
despite the progression of bladder cancer TANTMO. In patient 2 with severe ischemic cardiopathy and
CHF, owing to the timely administration of quadruple therapy, we managed to significantly improve the
cardiac status and increase the LV EF that the patient underwent gastrectomy and cholecystectomy
for cancer of the cardiac part of the stomach cT2NOMO without complications. Conclusion: The above
clinical cases demonstrate the possibilities of a team, multidisciplinary approach in the treatment of
complex category of patients with CHF and active oncological disease. Modern therapy of cancer
patients with severe heart failure allows successful antitumor treatment.

Keywords: cardio-oncology; cardiotoxicity; quadrotherapy of chronic heart failure; sodium-glucose
cotransporter type 2 inhibitors; catheter ablation of ventricular arrhythmia.
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BACKGROUND

Cardiovascular diseases are prevalent among
patients with cancer. Patients with chronic heart
failure (CHF) are more frequently diagnosed with
malignant neoplasms than those without heart and
vascular disease [1]. This is primarily because of the
increasing life expectancy of patients, which increases
the likelihood of developing both diseases. Further,
risk factors for cardiovascular disease and cancer
often overlap, including low physical activity, obesity,
diabetes mellitus, smoking, stress, and environmental
factors. Additionally, anticancer treatments can
contribute to the development of cardiovascular
disease. Cancer patients require an assessment of their
risk of cardiovascular complications. Chemotherapy
and radiation therapy can have toxic effects on
the heart, leading to cardiac rhythm disturbances,
thrombosis, embolism, coronary heart disease, arterial
hypertension, and CHF [2].

When treating malignant neoplasms with cardiotoxic
chemopreparations, such as anthracyclines, irreversible

96 https://doi.org/10.17816/clinpract202813

cardiomyocyte death occurs. The extent of this damage
is dependent on the total dose of the drugs administered.
Moreover, some targeted drugs, such as trastuzumab,
can cause reversible myocardial dysfunction. Tyrosine
kinase inhibitors and agents that affect endothelial
growth factor can cause arterial hypertension, impaired
coronary microcirculation, and decreased capillary
density [3]. These effects may eventually lead to
decreased myocardial contractility and CHF.
Renin—-angiotensin-aldosterone system activation
and increased natriuretic peptide levels are major
contributors to the pathogenesis of ischemic CHF.
Modern CHF treatment involves the simultaneous
administration of four main groups of drugs, known
as quadritherapy. These groups include angiotensin-
converting enzyme inhibitors, angiotensin receptor
blockers, neprilysin receptor inhibitors (e.g., sacubitril/
valsartan), mineralocorticoid receptor blockers, beta-
adrenoblockers, and sodium-glucose cotransporter
type 2 inhibitors. In cancer patients receiving cardiotoxic
chemotherapy, only two classes of drugs have proven
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NMPUMEHEHUE KBAOPOTEPANMUN NPU XPOHUYECKON
CEPAEYHOW HEAOCTATOYHOCTU Y OHKOJIOTMYECKUX
BOJIbHbIX (CEPUA KNTUHUYECKUX CNNYYAEB)

A.K. MNepecapa, H.B. Aynuk, A.MN. AyHaya, A.l. Kegposa, C.B. Kopones, P.C. YaikuH
®depepanbHbIii Hay4YHO-KIMHUYECKNI LIEHTP Crieuyanu3npoBaHHbIX BUOOB MEANLIMHCKOWM MOMOLLM Y MEQULIMHCKIX TEXHOMOI A,
Mocksa, Poccuiickas ®egepaums

O6ocHoBaHune. XpoHu4yeckasi cepaeyHasi HegoctatoyHocTe (XCH) y naumeHToB ¢ OHKOJI0rMYeCKUMM
3ab0s1eBaHUSIMY MPEACTAaB/ISET CEePbEIHYIO MPOBIEMY, TaK Kak MOBbLILLAET PUCKU MPOTUBOOMYX0/1€BOIrO
JIeYEHMS, 3aTSAMMBaET Ha4yasa0 XYuMUoTepanuu, yXy[LaeT Ka4eCcTBO XU3HWU 1 NPOorHo3 6o/bHoro. B psge
cayyaeB Tsxénass XCH sBnsercs npoTvBOMNoOKa3aHUEM K MPOBEAEHUIO XUMUOTEPANuU WUu Xupypri-
4ecKoro sie4eHusi. HecmoTtpsi Ha 3HaqnTesnbHble ycriexv B ¢hapmakoTepanuyn XCH, HekoTopbie rpynrbi
rpenaparoB, B YaCTHOCTU G/10KaTOPbl aHMMOTEH3UHOBLIX U HEMPUIN3NHOBbIX PEeLernTopoB, UHIINMOUTO-
Pbl HATPUIA-ITTFOKO3HOIO KOTpaHcropTepa 2-ro tvrna, He NCCcaeoBaHbl Y OHKOJIOMMYECKUX NayneHTOB,
OMbIT UX MPUMEHEHUST OCHOBaH Ha Masibix Bbibopkax. OnucaHue KanHndeckux cray4daes. [ly6ankyem
ABa KJIMHNYECKNX HabIroAeHNS, B KOTOPbIX YCUINSIMU KapaNOOHKOIOMMYECKON KOMaHabl yaaaoch pe-
LUNTb CJIOXHbIE 3aAa4u sie4eHns1 601bHbIx ¢ XCH v oHkonorndeckum 3aboniesaHneM. B nepsom ciy4dae
y naymeHTa ¢ Tsixxénoni XCH ypanocb JOCTUIHYThb perpecca CUCTOIMHECKON ANCEHYHKLUMM, HECMOTPS
Ha riporpeccupoBaHue paka Mmo4eBoro rny3eips T4NTMO. Bo BTopom cryyae, 6arogapsi CBOEBPEMEH-
HOMY Ha3Ha4YeHuto KBagpoTepanuu, 60/IbHOMY C TSKEoN uemmnydeckon kapavonatven n XCH yaa-
JI0Ch Y/yHLUNTb KapAuasbHbIN CTaTtyc v MOBbICUTbL (DpakLUmo BblI6poca JIEBOr0 Xesyao4yka HacTo/bKO,
4TO OH 6E€3 OCJIOXKHEHWI MepPeHEC onepaLuy racCTpPIKTOMUN Y XOJIeLMCTIKTOMUM 10 MOBOAY paka Kap-
AunaneHoro otgena xenyaka cT2NOMO. 3aknrovdeHune. [NpuBeaéHHbIE KITMHUYECKNE CrlyYan HariassgHoO
LEMOHCTPUPYIOT BO3MOXKHOCTU KOMaH[HOIo, MyAbTUAUCLUMUIIMHAPHOIO MNOAX04a B JIEHEHNN CIIOXKHOM
Kareropuy 60/1bHbIX, KaKUMU IBASKTCS naymeHTbl ¢ XCH v akTUBHBIM OHKOJIOrMHYEeCKM 3a00/1eBaHNEM.
CoBpeMmeHHasi Teparysi OHKOJIOrMYECKNX BOJTIbHBIX C TSXKEION CEPAEYHON HEAOCTAaTOYHOCThIO M03BOJIS-
€T yCreLUHO rMPoBOAUTb MPOTUBOOIYX01EBOE JIEHEHME.

Knro4yeBble cnoBa: KapVOOHKOJIOMSI;, KapAUMOTOKCUYHOCTL, KBaLPOTEParius XPOHUYECKON CepaeyHoM
HEe[O0CTaTO4YHOCTY; UHMMOUTOPLI HATPUI-IIIIOKO3HOIO KOTpaHcrnopTepa 2-ro Tuna; katetepHas abnayusi
XKEeJTyJOYKOBOU apUTMUMN.

Ansa yntupoBaHus: MNepecapa AK., Oynuk H.B., OyHaya O.MN., Kegposa A.l., Kopones C.B., Yai-
knH P.C. lMpuMeHeHne KBagpoTepanun npu XPOHUYECKOW CEepOeyHON HeJoCTaTOYHOCTU Y OHKO-
JIOrMYecKnx O6O0MbHbIX (Cepust KMHUYECKUX cnydaeB). KaumHunydeckasi npaktuka. 2023;14(2):96-104.
doi: https://doi.org/10.17816/clinpract202813
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effective in the treatment and prevention of CHF:
angiotensin-converting enzyme inhibitors/angiotensin
receptor blockers and beta-adrenoblockers [4] or
their combination [5]. Single studies have focused on
the successful use of a combination of a neprilysin
receptor inhibitor and an angiotensin receptor blocker
(sacubtril/valsartan) in cancer patients with CHF [6, 7].

The role of statins in the prevention and treatment
of CHF in cardio-oncologic patients is discussed.
Reliable data on efficacy have not been obtained to
date; however, statins are crucial for cancer patients
with a high risk of cardiotoxicity, risk factors for

atherosclerosis, and coronary heart disease and for
patients with atherosclerosis without cancer [8].

In recent years, mineralocorticoid receptor inhibitors,
angiotensin and neprilysin receptor blockers, and
sodium-glucose transporter type 2 inhibitors have
significantly contributed to the treatment of CHF.
Although the mechanism of action of the latter on
cardiomyocytes is not yet fully understood, this group
of drugs has been found to have a multidirectional
effect. Adenosine triphosphate production by
cardiomyocytes decreases in different phenotypes of
CHF. Reduced mitochondrial glucose oxidation causes
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a more pronounced mechanism in patients with type 2
diabetes mellitus [9]. Type 2 inhibitors of the sodium-
glucose cotransporter increase the level of circulating
ketones, which improves mitochondrial function,
increases adenosine triphosphate production, and
enhances ventricular contractile function [10]. These
inhibitors have become the preferred drugs for patients
with diabetes mellitus and a high risk of cardiovascular
complications [11]. Owing to their multidirectional
action, they have already demonstrated high efficacy
in treating patients with heart failure, regardless of
whether they have reduced or preserved left ventricular
ejection fraction (LVEF) [12, 13].

The use of mineralocorticoid receptor inhibitors,
angiotensin and neprilysin receptor blockers, and type 2
sodium—glucose cotransporter inhibitors in cancer
patients with CHF remains off-label until the results of
randomized clinical trials or large meta-analyses are
available. Clinical cases of successful use of inhibitors of
sodium—glucose cotransporter type 2 in quadritherapy
in cancer patients with CHF are of interest.

CLINICAL EXAMPLES

Clinical case 1

Patient’s data: Patient K, a 62-year-old woman with a
history of ischemic heart disease and inferior myocardial
infarction, has arterial hypertension but is not receiving
systematic treatment. The patient exhibited risk factors
for coronary heart disease, including smoking for more
than 30 years, dyslipidemia, arterial hypertension, and
past alcohol abuse. Since December 2019, the patient
has reported the appearance of blood in the urine. In
February 2020, the patient was diagnosed with stage
TAN1MO bladder cancer, pyelocalicoectasia on the
left side, secondary shriveled left kidney, and chronic
kidney disease stage Il. In June 2020, the patient
began experiencing shortness of breath during normal
physical activity without chest pain.
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Fig. 1. Doses and duration of cardioprotective therapy
in patient K.
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Physical, laboratory, and instrumental diagnosis:
During the examination on June 6, 2020, the patient
was in satisfactory condition with a height of 176 cm
and weight of 62 kg. Her blood pressure and heart
rate was 140/90 mmHg and 78 beats/min with
a correct rhythm, respectively. Upon auscultation,
an S3 tone was detected at the heart apex. No signs
of stasis in the lungs were detected, only dry rales. The
liver was not enlarged, and no edema was present.
Laboratory data showed elevated levels of NT-proBNP
(8656 pg/mL; normal range: up to 300) and troponin T
(24 pg/mL; normal range: up to 15). Urea was measured at
7.7 mmol/L and glucose at 8.64 mmol/L. The glomerular
filtration rate according to the Cockcroft-Gault method
was 68 ml/min. The echocardiogram revealed an left
ventricular (LV) end-diastolic volume of 225 ml, LV end-
systolic volume of 147 ml, stroke volume of 78 ml, and
pulmonary artery systolic pressure of 35 mmHg. The
patient had local LV contractility disorders, specifically
akinesis of the posterior and posterolateral LV walls.
Additionally, global myocardial contractility decreased,
resulting in an LVEF of 33%.

Treatment, dynamics, and outcomes: During the
cardio-oncology conference, the patient’s treatment
plan was discussed. It was determined that radical
surgery or neoadjuvant therapy with cardiotoxic
drugs would be unwarranted because of the high
risk of cardiac complications. Immunotherapy was
recommended. The patient was initially treated with
sacubitril + valsartan at a dose of 50 mg twice a day,
carvedilol 6.125 mg twice a day, and furosemide 40 mg
twice a day. The patient was prescribed sacubitril +
valsartan 200 mg twice daily (with a maximum daily
dose of 2.5 months), carvedilol 12.5 mg twice daily,
eplerenone 25 mg daily, torasemide 5 mg daily, and
atorvastatin 20 mg daily (Fig. 1). Following the initial
consultation, the optimal dosage was titrated over a
period of 1.5 months. The doses of sacubitril + valsartan
and beta-blockers were gradually increased owing to
the patient’s tendency to hypotension. Empagliflozin
was added to the therapy at a dose of 10 mg daily from
the first month of treatment. In August 2020, the patient
began therapy with the immune response checkpoint
inhibitor pembrolizumab. Treatment, laboratory, and
instrumental studies were conducted at the patient’s
place of residence, and cardiologist consultations
were conducted remotely. Treatment monitoring was
performed with the participation of family members.
During therapy, the signs of heart failure improved.
The LVEF increased to 45%, and the levels of cardiac
markers decreased (troponin T up to 5 pg/mL,
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NT-proBNP to 370 pg/mL) (Fig. 2). The patient received
the prescribed immunotherapy for 10 months.

After 14 months, the patient’s bladder tumor had
grown. Without consulting the cardio-oncologist, the
patient was switched to carboplatin and gemcitabine
chemotherapy. The first infusion of the drugs was
administered; however, the therapy was accompanied
by general weakness and a single episode of chest
discomfort, for which the patient did not seek medical
help. Additionally, her hemoglobin level decreased to
80 g/l and leukopenia was experienced.

Two weeks later, just before the second course
of chemotherapy, the patient had a sudden cardiac
arrest in a hospital. Despite resuscitative measures,
the patient could not be revived and passed away.
No autopsy was performed.

Clinical case 2

Patient’s data: Patient I, a 71-year-old male,
had a history of Q-shaped myocardial infarction of
inferior localization in 2002, followed by mammary-
coronary and aortocoronary bypass surgery in 2003.
He experienced a repeated myocardial infarction of
inferolateral localization on January 06, 2021. The
patient had risk factors for coronary heart disease,
including arterial hypertension and dyslipidemia and
has a history of alcohol abuse. In February 2020, the
patient sought medical attention from the Federal
Medical and Biological Agency of Russia.

Physical, laboratory, and instrumental diagnosis:
Upon examination, the patient’s heart rate was recorded
at 62 beats/min and sinus rhythm was observed. Blood
pressure was measured at 100/70 mmHg. No signs of
stasis were observed in the small and large circulatory
circles. However, the patient reported experiencing
dyspnea and weakness during minimal physical
activity. Coronary angiography and shuntography
revealed occlusion of the anterior interventricular
and envelope branches of the left coronary artery
and right coronary artery. The distal segments of
the coronary arteries were filled through functioning
mammarocoronary and  aortocoronary  shunts.
Echocardiographic results showed significant LV cavity
dilatation with an LV end-diastolic volume of 190 ml
and a left ventricular end-systolic volume of 140 ml.
Additionally, there were significant left atrial volume
expansion, degree lll mitral regurgitation, degree Il
pulmonary hypertension, and diffuse reduction of left
ventricular myocardial contractile function with LVEF
of up to 26%. Myocardial scintigraphy results revealed
extensive zones of hypoperfusion at rest and during
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NT-proBNP
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Fig. 2. Change of patient K’s cardiomarkers in dynamics.

exertion. At the time of referral in 2020, the patient
had persistent atrial fibrillation with normosystole
and was taking amiodarone (200 mg/day), direct oral
anticoagulants, statins, and loop diuretics. Laboratory
data from August 2021 showed that the patient had
an atrial natriuretic hormone level of 3255 pg/mL and
a persistently elevated supersensitive troponin T level.
The estimated glomerular filtration rate was 59 ml/min.
Treatment, dynamics, and prognosis: Considering
the impossibility of myocardial revascularization, the
patient was prescribed optimal drug therapy. This
included a combination of sacubitril + valsartan, with
dose titration from 50 mg twice a day (increased to
150 mg twice a day over 3 months), spironolactone
50 mg once a day, torasemide 10 mg once a day,
carvedilol 12.5 mg twice a day, atorvastatin 40 mg
once a day, and rivaroxaban 20 mg once a day. At the
outpatient stage, dapagliflozin was prescribed at a
dose of 10 mg once a day. Holter electrocardiogram
monitoring revealed unstable paroxysms of ventricular
tachycardia. To prevent sudden death, a dual-chamber
cardioverter-defibrillator was implanted in August
2021. After 3 months, the patient’s LVEF increased by
up to 35% during repeated examination. The patient’s
condition remained satisfactory for 10 months with
optimal drug therapy, and there were no hospitalizations
for heart failure. Due to pronounced mitral regurgitation,
the patient underwent a planned percutaneous
intervention (endovascular mitral valve clipping). In May
2022, routine esophagogastroduodenoscopy revealed
infiltrative cancer of the cardiac section of the stomach,
which was classified as cT2NOMO and morphologically
identified as low-differentiated G3 adenocarcinoma.
The patient was discussed with the cardio-oncologic
advice. Based on the early stage of the oncologic
disease, absence of regional and distant metastases,
and impossibility of chemotherapy, surgical treatment
was recommended despite the high cardiac risk of
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complications. On June 21, 2022, video-assisted
gastrectomy, lymphodissection, Roux reconstruction,
and cholecystectomy were performed under general
anesthesia. The postoperative course was stable,
and parenteral nutrition was administered. During
the early postoperative period, the patient received
anticoagulants and diuretics through injections.
Starting on postoperative day 2, tablet therapy was
administered through a nasoduodenal tube. The patient
was mobilized within the hospital within 7 days. Ten
days after surgery, upon discharge from the hospital,
the patient reported experiencing heart palpitations,
which triggered the use of an implantable cardioverter—
defibrillator. During the following month, the patient
was hospitalized seven times because of persistent
paroxysms of “slow” ventricular tachycardia, which
required external electrical cardioversion (Fig. 3).

The combined use of antiarrhythmic drugs
from groups 1 and 3 was ineffective. Therefore, on
August 16, 2022, an intracardiac electrophysiological
study and radiofrequency ablation of ventricular
extrasystole/tachycardia were performed under
intracardiac ultrasound control (without fluoroscopy).
The postoperative course was smooth. The patient
was discharged on postoperative day 3 (Fig. 4). At the
follow-up examination on September 28, 2022, no
paroxysms of ventricular tachycardia were detected,
and signs of heart failure did not increase. The patient’s
LVEF was 35%, and the level of atrial natriuretic peptide
was 525 pg/mL. The therapy was continued with
spironolactone, dapagliflozin, carvedilol, atorvastatin,
and rivaroxaban. Because of persistent hypotension,
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sacubitril + valsartan was temporarily discontinued and
restarted 2 months later.

The patient’s prognosis is expected to be favorable
if all recommendations are followed and quadritherapy
is continued.

DISCUSSION

Cardiovascular disease is a common occurrence
in cancer patients. CHF may coexist with cancer or
may develop or worsen during antitumor therapy [14].
Additionally, atherosclerotic heart disease can be
associated with cancer because of the shared
risk factors of the two diseases. The treatment of
patients with CHF and reduced LVEF involves the
use of four types of medication, also known as
quadritherapy: renin—angiotensin—aldosterone system
inhibitors, mineralocorticoid receptor blockers, beta-
adrenoblockers, and sodium-glucose cotransporter
type 2 inhibitors. This approach reduces mortality and
hospitalization due to heart failure [15]. Efficacy has
only been proven for angiotensin-converting enzyme
inhibitors/angiotensin receptor blockers and beta-
adrenoblockers. However, randomized studies on the
efficacy and safety of quadritherapy in patients with
cancer and CHF are lacking.

These clinical examples, along with other individual
studies [6, 7, 16], demonstrate the potential for treating
CHF syndrome in patients with cancer using modern
approaches. In the first case, quadritherapy of CHF
with empagliflozin administration led to a significant
improvement in LV contractile function in a patient
with bladder cancer. The therapy proceeded without
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Fig. 3. Paroxysm of sustained ventricular tachycardia in patient I.
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Fig. 4. Electrocardiogram of patient I.: Rhythm of P-synchronized ventricular pacing.

complications and did not result in a urinary tract
infection. The patient underwent regular laboratory
examinations, including general analysis and urine
culture. During the first year, the patient underwent
effective immunotherapy for bladder cancer without
complications. Quadritherapy successfully regressed
heart failure. However, 1 year after antitumor therapy
initiation, malignant tumor growth was observed, and
the patient was transferred to potentially cardiotoxic
chemotherapy at the place of residence. Notably,
carboplatin although rare, can cause heart failure,
pulmonary embolism, cerebrovascular disorders,
bleeding, hemorrhage, and hypotension. Gemcitabine
often leads to anemia and thrombocytopenia, and in
rare cases, it may worsen ischemic heart disease [17].
Whether coronary reserve testing, such as a stress
test or coronarography, could have been beneficial
for patient K before receiving this antitumor therapy
regimen is unclear.

In the second case, the patient’s condition of severe
ischemic cardiopathy and CHF was improved by the
administration of drugs from the four groups. This
improvement was significant enough to allow the patient
to undergo gastrectomy and cholecystectomy without
complications. Additionally, patient I, who was at high
risk of sudden cardiac death, received a dual-chamber
cardioverter-defibrillator for prophylaxis, as per
class | indications. Following gastrectomy, the patient
experienced episodes of “slow” ventricular tachycardia.

www.clinpractice.ru

The implanted cardioverter-defibrillator was ineffective
during these episodes, and antiarrhythmic therapy did
not provide relief. Therefore, percutaneous ablation of
ventricular arrhythmia was performed, which resulted
in a positive clinical outcome.

Mineralocorticoid receptor antagonists are a key
component for treating CHF, particularly in patients
with low LVEF. The addition of these antagonists to
double and triple cardioprotective therapy for cancer
patients receiving cardiotoxic chemotherapy is
justified because of their ability to reduce myocardial
fibrosis and block aldosterone effects. In both our
cases, spironolactone was used with favorable results.
One study on breast cancer patients found that
administering spironolactone alongside anthracycline
therapy resulted in a less significant decrease in
LVEF and diastolic function [18]. The combination
drug sacubitril + valsartan shows promise in treating
patients with reduced LV systolic function resulting
from cardiotoxic chemotherapy. With complete
neurohumoral inhibition and a significant reduction in
mortality and hospitalization for CHF, similar results
can be expected in this patient group [19]. The
PRADA |l trial aimed to investigate the potential of
preventing LV dysfunction and heart failure in breast
cancer patients receiving adjuvant chemotherapy with
anthracyclines and/or trastuzumab using metoprolol,
candesartan, or a combination of both. However, the
trial showed no significant differences in the effect of
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these cardioprotective drugs on LVEF in a relatively
small sample. However, the LV end-diastolic volume
was smaller in the candesartan group after 2 years,
and longitudinal myocardial deformation decreased
to a lesser extent than in the comparison group.
Furthermore, the metoprolol group showed a reduction
in supersensitive troponin release.

The treatment of CHF syndrome involves prescribing
drugs that have been clinically and prognostically
effective (quadritherapy for CHF), using an implantable
cardioverter-defibrillator and modern antiarrhythmic
therapy (if required). These observations are noteworthy
because sodium-glucose cotransporter type 2
inhibitors were used in both cancer patients. Patient K
had type 2 diabetes mellitus, whereas patient | did not
have any concomitant diabetes mellitus.

This group of drugs has not been extensively
studied in patients with cancer. Recently, the first data
on the use of type 2 sodium-glucose cotransporter
inhibitors in patients with cancer and diabetes mellitus
treated with anthracyclines were published [16]. The
study found that patients receiving type 2 sodium-
glucose cotransporter inhibitors had a lower incidence
of cardiovascular events compared with the control
group (8% vs. 20%; p=0.025). The main group of
patients (32 patients) had a lower overall mortality
rate than the control group (92 patients) (9% vs. 43%;
p <0.001). Moreover, they had a lower incidence of
sepsis and neutropenic fever (16% vs. 40%; p=0.013).
In addition, sodium-glucose cotransporter type 2
inhibitors appeared to be completely safe.

CONCLUSIONS

Initial reports on the use of quadritherapy for CHF
in cancer patients, particularly with sodium-glucose
cotransporter type 2 inhibitors, are promising. However,
further confirmation is warranted through randomized
clinical trials designed specifically for patients with
cancer and CHF, both with and without concomitant
diabetes mellitus.

These clinical cases demonstrate the potential of a
multidisciplinary team approach for treating complex
patients, such as those with both CHF and active
cancer. Modern cancer therapy can be successful in
treating patients with severe heart failure.

INFORMED CONSENT

Written voluntary informed consentwas obtained
from each, patient K. (06.06.2020) and patient |.
(01.03.2021), for publication and description of
clinical cases.
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UctouHuk cuHaHcupoBaHus. liccneposaHue
n nybamkauusa CcTaTbyW OCYLUECTBMIEHBbI HA JINYHbIE
CpeAcTBa aBTOPCKOro KOMEKTBA.

KoHnukT nHtepecoB. ABTOPbI AEKNapUpPYIOT OT-
CYTCTBME SBHbIX U NOTEHLMaNbHbIX KOH(MIMKTOB UHTE-
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KIMHUYECKWNIA CNTYYAN

MOP®OJIOTMYECKAA U MONEKYNAPHO-TEHETUYECKAS
OUATHOCTUKA CADASIL: PEAKUN KNTUHUYECKUIA CNYYAIA

E.IN. Nlony6uHckas, T.MN. Makanuw, M.A. Kanbda, O.B. OctaneHko, E.A. CaBuyk, E.10. 3a6nuukas,
MN.E. MakcumoBa
KpbIMckuin chegepanbHbiii yHuBepcuTeT nMmenn B.U. BepHapckoro, Cumdeponornb, Poccuiickas ®epepaunsi

O6ocHoBaHume. LlepebpasibHas ayTOCOMHO-AOMUHAHTHAas apTepuonaTtusi C NOAKOPKOBbLIMY MH(bapKTa-
mu n nevikoaHyeganonatven (CADASIL) npegctasnsieT cobov Hac1e4CTBEHHOE ay TOCOMHO-AOMVUHAHT-
HO€e COCyaAnCTOE rNoBPEXAEHVEe roJIoBHOro Mo3ra. B HacTosLee Bpemsi KnnHndeckui amarHo3 CADASIL
OCHOBbLIBAETCS Ha CNeAYIOLNX KPUTEPUSIX: Pa3BUTUE COCTOSIHUSI B OTHOCUTE/IbHO MOJIOOM BO3pacTe
(40-50 net); NOBTOPHbIE NaKyHapHbIE MHMAPKTbI; MOCTENEHHOE MPOrpPeccupoBaHne aHUepaaonaTum
C pasBuTem rncesnobyib6bapHOro CUHAPOMA U JEMEHLUNY, Pa3/INYHbIE dMOLMOHAsIbHbLIE PACCTPONCT-
Ba; ayTOCOMHO-AOMWHAHTHbIM TUIM HaC/AeqOBaHWUs;, Haan4me B CeMeiHOM aHaMHe3e POACTBEHHUKOB CO
CXOXVMU CUMMTOMamMy. [QuarHo3 BepuguumpyroT Ha OCHOBaHuUW Pe3y/bTaToB HenpoBu3yannsaluu,
MHCTPYMEHTAaJIbHbIX, MOPGOIOrNYECKUX U 1abopaToOpPHbIX UCCAEAO0BaHUM, B TOM YUC/IE [10J1y4YEHHbIX
meTodamy MarHUTHO-PE30HaHCHOW ToMorpagun (Haavdue enkoapeosa v MHOXECTBEHHbLIX MEJIKUX
LBYCTOPOHHUX NHGAaPKTOB B 6a3asibHbIX S4pax n 6e/0M BeLeCTBe oJyLLapui roJa0BHOro Mo3ra, 3pu-
TesIbHbIX Byrpax v MOCTY, CTBOJIE FOJIOBHOIO MO3ra) v 3/1eKTPOHHOW TPaHCMUCCUOHHON MUKPOCKOMAN
(rmcTonorn4eckn BbISIBASIOTCS 3€PHUCTbIE OCMUOGUIIbHBIE BKJIOHYEHUS B afBeHTULMaIbHON 060/104-
Ke KPOBEHOCHbIX COCYOB rOJIOBHOMO MO3ra, a Ha nepugepun — B aABEHTULMY COCY[OB CKEJIETHbIX
MbILLIL, COMaTUYECKUX HEPBOB U COCYANCTbLIX BronTaTax KOXXHbix 10CKyTOB). MyTtayus B reHe NOTCH3
006yC/I0B/INBAET KIIMHUHYECKYIO KapTuHy 3abo/sieBaHust Y MOPEOJIOrMYEeCKNE U3MEHEHNS] COCY[0B, YTO
BbISIB/ISIETCS MOJIEKY/ISIPHO-TEHETUHECKM METOLOM. B cTaTtbe npenctaBiieH KIWMHWHYECKUA Cry4Yan
LaHHOV peaKovi Hacief[CTBEHHON MUKpoaHruonatuy. OnucaHne KIMHU4YecKoro ciayYas. layneHTka,
43 roga, noctynuaa B oThesIeHne HeBPOIorun PecriybimkaHCKON KIIMHNYECKoN 601bHuLbI . Cumgepo-
107151 110 r0BOAY MLIEMUYECKOro MHCYJ/bTa B bacceviHe JIeBOV cpeaHeri Mo3rosol aptepun. 1o gaHHbIM
aHamHe3a, nauneHTka ¢ MOJIo4oro Bo3pacTa cTpajasa MUrpPeHeto 6e3 aypbl, nepeHecsa 1aKyHapHble
VIHCYJbTbI, MPY HENPONCUX0J1I0rM4eckoM 06cieq0BaHum Obi10 BbISIBJIEHO CHUXXEHNE KOTHUTUBHOM (hyHK-
yuum, rnpuv MarHUTHO-PE30HaHCHOU ToMorpagum — rpu3Haky MuKpoaHruonatum LepebpasibHbiX COCY-
[oB. [ns nocTaHOBKM OKOHYaTesIbHOro AuarHo3a rnaynmeHTke Obi10o rpoBeaeHO MPUXU3HEHHOE naTo-
MOpOo0rnYeckoe mccaenqoBaHne buorntara KOXXHO-MbILLEYHOrO JIOCKYyTa: MOJyHYEeHHbIe pe3ysbTraTtbl
ro3BoIMN NOATBEPANTE AOCTOBEPHbIN AnarHo3 CADASIL. 3aknro4veHue. [NoHVMaHWe v 3HaHWe Takom
peakovi naronoruuv, kak CADASIL, Heobxoanmo A4/15 6bICTPOro pacrio3HaBaHVsi XxapakTePHON KIIMHNYe-
CKOWl KapPTUHbI C 4es1bio MHTepripeTaymnm pesynistatoB Mop@dOI0rniecKom  MOIEKY/ISIPHO-reHeTUYECKOM
ANarHOCTUKM, YTO AaéT BO3MOXKHOCTb MOCTaHOBKY BEPHOIO ANarHo3a v Ie4EeHWs.

KnrodyeBbie cnoBa: CADASIL; MUKPOCKOMNUS;, MONIEKY/ISIPHAsT ANarHOCTUKa.

Ans yunrtupoBanmsa: TonybuHckas E.MM., Makanmw T.I1., Kanbda M.A., OctaneHko O.B., Cas-
yyk E.A., 3da6nuukas E.FO., Makcumosa T1.E. Mopdonorudeckas n MONEKyNspHO-reHeTnyeckas
onarHoctuka CADASIL: peokuini KnuHuYeckun cnydain. KavHudeckasi npaktuka. 2023;14(2):105-111.
doi: https://doi.org/10.17816/clinpract121091
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OBOCHOBAHUE

CADASIL — kpariHe pegkas (ot 0,8 oo 5 yenosek
Ha 100 TbIC.) BPOXKAEHHASA aHrMonaTus ¢ NOBPeXaeHu-
€M COCY0B MUKPOLMPKYNSTOPHOrO pycna u o4yaramu
NH(APKTOB B FOIOBHOM MO3re, Bbi3BaHHAast MyTaunen
B reHe NOTCH3 (neurogenic locus notch homolog
protein 3) B xpomocome 19p13, ¢ Takumu KnnHu4ec-

JnueHsmns CC BY-NC-ND 4 /

KUMU NPOSIBIEHUSMM, KaK MPUCTYMbl FOMIOBHOW 60111,
NpPOrpeccrpyoLLe HapyLLIEHNA NaMATH U UHTENEKTA,
NCUXMYECKNE PaCCTPONCTBa, COKpalleHue npopon-
XKUTENbHOCTY XK13HU Ha 5-10 neT [1, 2].
Mopdonorudeckune nposisneHns CADASIL conpo-
BOXKJAKTCHA NMOPaXKEHNEM apTepuin Menkoro kanuépa
N apTepuon C NPeVMyLLECTBEHHON noKanu3aunen
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KJIMHUYECKUIA CNTYYAN

MORPHOLOGICAL AND MOLECULAR GENETIC DIAGNOSIS
OF CADASIL: A RARE CLINICAL CASE

E.P. Golubinskaya, T.P. Makalish, M.A. Kalfa, O.V. Ostapenko, E.A. Savchuk, E.Yu. Zyablitskaya,
P.E. Maksimova
V.I. Vernadsky Crimean Federal University, Simferopol, Russian Federation

Background: Cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoence-
phalopathy (CADASIL) is a hereditary autosomal dominant vascular injury of the brain. Currently, the
clinical diagnosis of CADASIL is based on the following criteria: the onset of the condition at a relatively
young age (40-50 years), recurrent lacunar infarcts, gradual progression of encephalopathy with the
development of pseudobulbar syndrome and dementia, various emotional disorders, and autosomal
dominant inheritance. Having a family history of relatives with similar symptoms. The diagnosis is
verified on the basis of the results of the following studies: neuroimaging, instrumental, morphological,
and laboratory. The presence of leukoaraiosis and multiple small bilateral infarctions in such anatomical
structures as the basal ganglia and white matter of the cerebral hemispheres, visual tubercles and
the pons, and brain stem during MRI diagnostics. Histologically, transmission electron microscopy
reveals granular osmiophilic inclusions in the adventitial membrane of the blood vessels of the brain,
and on the periphery — in the adventitia of the vessels of skeletal muscles and somatic nerves and
in vascular biopsies of skin flaps. A mutation in the Notch3 gene determines the clinic of the disease
and morphological changes in blood vessels and is detected by a molecular genetic method. The
article presents a clinical case, which was a manifestation of this rare hereditary microangiopathy.
Clinical case description: A 43-year-old patient was admitted to the Department of Neurology of the
Republican Clinical Hospital in Simferopol for ischemic stroke in the basin of the left middle cerebral
artery. According to the anamnesis, the patient suffered from migraine without aura from a young
age and lacunar strokes; examination revealed a decrease in cognitive function, and MRI showed
signs of microangiopathy of cerebral vessels. For final diagnosis, the patient underwent an intravital
pathomorphological examination of the biopsy of the musculoskeletal flap; the results obtained made
it possible to make a reliable diagnosis of CADASIL. Conclusion: Understanding and knowledge of
such a rare pathology as CADASIL is crucial for the rapid recognition of a characteristic clinical picture
for further appointment and interpretation of the results of morphological and molecular genetic
diagnostics, making it possible to make the correct diagnosis and treatment.

Keywords: CADASIL; microscopy; molecular diagnostics.
For citation: Golubinskaya EP, Makalish TP, Kalfa MA, Ostapenko OV, Savchuk EA, Zyablitskaya EYu,

Maksimova PE. Morphological and Molecular Genetic Diagnosis of CADASIL: a Rare Clinical Case.
Journal of Clinical Practice. 2023;14(2):105-111. doi: https://doi.org/10.17816/clinpract121091
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B LeHTpanbHOW HePBHOW cucteme. [1aTorHOMOHMYHbI-
MU NprU3HaKamun, KOTopble ONpPenenstoTcs MeToaamm
MONEKYNAPHO-FEHETUHECKON N MOPGONOrM4ecKon au-
arHOCTVKW, B TOM 4ucne Bepudukaumen amarHosa
B [OOCTYMHbIX y4acTkax (6uonTaTbl KOXW U MbILLL),
ABNAIOTCA LUPKYNAPHOE YTOJLLEHNE CTEHKU COCy-
OB, BbI3BaHHOE (MOPO3OM MOAIHAOTENNASIBHOIO
CNost U TManMHO30M SHAOTENNS, OTNOXEHUe prubpu-
Ha 1 OTEK, Pa3BUTNE Y4aCTKOB HeKpPO3a 1N TPOMB006-
pasoBaHue. [loarsepouTb AMArHO3 BO3MOXKHO JMLUb
NPy BbISBJIEHUN 3E€PHUCTBIX BKJIIOYEHNI C BblPaXXeH-
HOW ocMuounen, pacnonoXKeHHbIX B3N rnagkmnx

106

MUOLUTOB CpefHen (MbIleYHO) 060N0YKN apTepuil
1 apTepuos, METOOOM 3NEKTPOHHON MUKpockonuu [3].

MporHo3 y naumeHtoB ¢ CADASIL sBnsietcs He-
6J'IaFOI'IpVIFITHbIM, YTO CBA3aHO C BbICOKVM PUCKOM
pasBMTUS NaKyHapHbIX WH(APKTOB FONOBHOMO MO3-
ra, MNPOrpeccrpoBaHNEM KOFMHUTUBHbIX HapyLUEeHW
0O CTeneHn OeMeHuMun, HapacTaHneM ApYyrux nposie-
NeHUA nenkosHuedanonatum B Buge ncesnobysb-
6apHOro CYHOpPOMa C HapyLUeHWEM peyu, roTaHus,
Bblpa>XeHHbIMN HAaCWJIbCTBEHHbIMX 3MOLIAMW. I'Iepe—
HEeCEHHble NaKyHapHble NHMAaPKTbl CONPOBOXAAKTCA
HapacTaHmeMm psuratenbHoro peduunta. Hanundne
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KIMHUYECKWNIA CNTYYAN

KOTHUTMBHOIO Aeduunta orpaHnymBaeT BO3MOXXHOC-
TV couManbHON apjanTaumn nauuMeHTa, CO BPEMEHEM
nauueHTbl HY>X4aTcsl B MOCTOPOHHEM YXOfe.

K dakTopam, yxygwatowmm n 6e3 Toro Hebnaro-
NPUATHBIA MPOrHO3 AN OaHHbIX MNAaUNEeHTOB, OTHOCAT-
Csl rMnepToHnYeckasi 60ne3Hb, caxapHbiii AnabeT, Mep-
uartenbHasi apuTMUS, HapyLLEHUs NunNugHoro obmMeHa.
TpebyeTca cBOEBPEMEHHas OMarHOCTMKa AaHHbIX 3a-
6oneBaHnin C MOCNeqyWmUM nedeHmem. MNaumeHTam,
NnepeHECLUNM ULLEMUYECKNIA NHCYNBT, HEO6X0AMMO Ha-
3HaYeHNe aHTMarperaHTHoOW Tepanuu (acnupuH, Kno-
nugorpen). YunTeiBad nporpeccupyoLllee yxyaleHme
KOFHUTUBHbIX DYHKUMIA, 06a3aTeNibHbIM ABNSIETCA Ha-
3Ha4YeHne NHIIMOUTOPOB aLEeTUIXONNHICTEPASbI.

KJIMHUYECKWNI NPUMEP

O naumneHTte

BonbHas, 43 roga, nocTynuna B HEBPOMOrnyec-
koe oTheneHne ans 60nbHbIX C OCTPbIM HapyLUEHNEM
MO3roBOro KpoOBOOOPALLEHNSI B CBSI3N C YXYALIEHNEM
COCTOSIHNS, HapacTaHneM cnabocT B NEBON HOre, Ha-
pyLleHMEM (HEYETKOCTbLIO) peymn Ha POHEe UCXOAO0B ne-
PEeHeCEHHbIX paHee NlaKyHapHbIX NHCYBTOB.

V3 aHamHe3a 3abo/sieBaHNsS W3BECTHO, 4To B 2018,
2019, 2021 rogax nepeHecna uwemMn4eckue NHCYIbTbl
B pas3nmyHbix 6accenHax. B gekabpe 2021 roga Haxo-
Onnacb Ha NeyvyeHun B HEBPOJSIOMMYECKOM OTAENEeHUN
no NOBOAY ULLEMUYECKOrO UHCYNbTA B BEpTEObpo6a3u-
nsapHoM 6acceliHe Ha hOoHe rMNepTOHNYECKOW 6ones-
HU; NOCne NPOBEAEHHOMO NIeHEHNSA OTMEYaNCs NOMHbIN
perpecc HEeBPOSIOrMHYECKON CUMMTOMATUKK, B Kaye-
CTBE BTOPWYHON NPOMUNAKTMKN OblM Ha3HaYeHbI
acrvpuH, aHTurunepTeH3nBHas Tepanus. B TedeHune
nocnegyroLlero roga naumeHTka otMedana nporpec-
cupytolLlee yxydLleHne pedn, HapacTaHue LIaTkoc-
TV Npy xogbbe, CHWXEHWEe NamaTu, Nepuopmveckoe
nokalumeaHue npu rnotaHun. B Hosibpe 2022 ropa
YyTPOM Ha (pOHe MOBbIWEHUS apTepuanbHOro aasne-
Hus go 180/110 MM pT.CT. OTMETUNIA HapacTaHve cna-
60CTV B NEBON HOre, B CBA3M C 4eM Bpurafon CKopon
MEOMLMHCKON nomowm 6onbHas Oblna gocTaBneHa
B MPVEMHbIV MOKON FOPOACKON KIMHNYECKON 6OMIbHU-
ubl Ne 7 ropoga Cumdepononst ¢ agnarHo3oM OCTPOro
HapyLLUEeHNs1 MO3roBOro KpoBOOOpaLLEHNS.

W3 aHamHe3a Xn3HW (CO CNOB MauneHTKn) N3BeCT-
HO, YTO OHa CTpafaeT 4acTbiMU FOJIOBHbIMU 60ONSMU
NyJbCUPYIOLLErO XapakTepa, C TOLHOTOW, 3BYKOGO-
A3HBIO, AJIMTENBHOCTBIO O0SIee CYTOK, KOTOPbIE Ky-
nMpyeT NPUEMOM HeCTepPOUAHbLIX NPOTUBOBOCMANU-
TeNbHbIX CPeAcTB. [0NOBHbIE 60NN COOTBETCTBYHOT
KpuUTepmsam MurpeHn 6e3 aypei.
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HacnencrBeHHbII aHaMHE3 OTAMOLLEH MO MaTEPUH-
CKOW NMHUW, Y KOTOPOW B MOJIOOM BO3pacTe pasBu-
nacb geMeHums.

®dusukanbHasa guarHocTukKa

Hesponorudeckui cratyc npu rnoctynneHun. Co-
3HaHMe SICHOE. BbISIBNIEHO KOrHUTMBHOE CHUXKEHME MO
LwKane ncuxmyeckoro coctosiHus MMSE (mini-menta
Istate examination) — 20 6annoB. lNMpu OBUXEHUSX
rnasHbix s610K HabAwgaeTcsa HUCTarM B KpamnHUX
oTBeAeHusAX. JIMLO acuMMETPUYHO: CriaxkeHa npa-
Basi HocorybHas cknagka, onyLeH npasblii yron pra.
OTMevaeTCs HapylleHne (Hepa3bop4MBOCTL) peyn Nno
TUNY BbIPa)XeHHON am3aptpuun. [eBuaums asbika
BNpaBso. [NOTaHue, rNOTOYHbIN pedSIeKC COXPaHEHbI.
OnpepensioTcsa crnepylowme nosoXKUTENbHbIE CUMI-
ToMbl: MapuHecky—PagoBuya, HasonabuasnbHbIA, XO-
O0TKOBbIV pednekc. BbisiBneH TeTpanapes: yMepPeHHO
BblPa>KEHHbIN B NPaBblX KOHEYHOCTAX U NEBON HOre,
JIErKO BbIPAXXEHHbIA B NEBOV PYKE; aCUMMETPUYHOE
NOBbILLIEHNE TNYBOKUX CYXOXXWJIbHbIX N HaAKOCTHNY-
HbIX pPednekcoB C ABYX CTOPOH; MOAOXKUTESbHbIN
cuMmnTom BabuHCKOro ¢ AByx CTOPOH. HapylueHus
NPV BbIMNOMHEHNW CNERYOLNX KOOPANHATOPHLIX NPO6:
C WHTEHUMeN nanbLieHocoBasa npoba cnesa, KONeHHO-
naToyHas npoba ¢ ymepeHHON atakcuein. loxopgka
cnacTmkonapeTudeckas, nepegsuraeTcs npu nomo-
LLM OMNOPbI Ha XOQYHKK. [py 0OCMOTPE BO3HUKaNM anu-
304bl HACUSIBCTBEHHOIO Mnaya.

MpepBapuTenbHbI AUarHo3

Mpw NoCTynaeHMn NOCTaBNIEH NPEABAPUTESbHBIN
anarHos: «/wemudecknin uHeynst (2022) B 6accenHe
NeBOVi cpefdHen MO3roBON apTeEPUM, HEYTOYHEHHDIN
nogtun no TOAST”, B BUge npaBoOCTOPOHHErO yMe-
PEHHO BbIPaXKEHHOro remunapesa. MnepToHu4ec-
kas 6onesHb lll ctagum, Il ctenenn, puck IV» (*Trial
of org in acute stroke treatment — knaccudgukaums
NaToreHeTU4ECKNX MOSTUMOB ULLIEMUYECKOTO UHCYSIb-
Ta). ConyTcTByloWass naTonorns: OUCUUPKYIATOP-
Has aHuedanonatusa |l ctagnn, KOrHUTUBHOE CHUXKE-
HMe, aTaKTUY4EeCKUA CUHOPOM, AN3apTPUsi; MUTPEHb
6e3 aypsl.

WUHcTpymeHTanbHas, mopdonornyeckas

M MOJiIeKynsipHasi guarHocTuKa

MpoBepeHo ob6cnegoBaHMe COrNacHO KANMHUYEeC-
KM pekomMeHgaunsam no segeHunto OO0JbHbIX C ULLEMW-
YECKUM VIHCYNETOM.

B 0OLIEeKNMHMYEeCKUX aHanua3ax naTofiorMn He
BbISIBJIEHO.
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Mo paHHbIM axokapauorpadumn, OynnekKCHOro cka-
HUpOBaHNs BpaxuouedanbHbiX apTepuin 3HaAYMMbIX
NPUYNH PasBUTUSA ULLEMUYECKOrO WHCYNbLTa B MOJIO-
[OM BO3pacTe He onpeaensnocs.

KomnbtoTepHas Tomorpadus rofsioBHOro Moasra:
B 06eux No6HbIX AONAX, NPaBON TEMEHHOW 1 NEBON
BMCOYHON LONSAX ONPenenstoTcs NakyHapHble KUCTHI,
Yy4aCTKN KUCTO3HO-TIMO3HbIX W3MEHEHUA Ha (OoHe
HECUMMETPUYHOIO 04arOBOrO CHVKEHUSA MAOTHOCTM
6enoro BellecTBa B Nepu- 1 CynpaBeHTPUKYNAPHBLIX
oTgenax oboux noayLlapuin ronoBHOrO Mo3ra. 3aknio-
YyeHue: «KoMnblOTEPHO-TOMOrpauyeckne npusHaKm
NepeHeCcEHHbIX HapyLUIEeHWn MO3roBoro KpoBoobpa-
LeHns B 060MX MOJyLIapusiXx FOJSIOBHOrO Mo3ra Ha
(hOHEe LeHTpanbHOM 1 KOPKOBOW aTpodun, 04aroBoro
CHV>XEHWSI MIOTHOCTY MapeHXUMbl MO3ra Kak nposiB-
NeHns LepebpasbHON MUKPOaHrmonaTm».

[Mpy MarHUTHO-pPe3oHaHCHOM ToMorpadun rosos-
HOro MO3ra B MNyOWHHbIX OTAenax Monywapuin ro-
JIOBHOrO MO3ra, 6asanbHbiX sgpax ¢ 06enx CTOPOH,
CyBKOPTUKaNbHO B IOOGHBIX, BUCOYHbIX U IEBO TEMEH-
HOW [0NSIX, @ Tak>XXe B MOCTY U NMOAyLIapusax MO3xey-
Ka BU3YyaNM3MpOBaHbl MHOXXECTBEHHbIE NaKyHapHbIe
nHgapkTbl. B 6enom BellecTBe 60bLUNX NOMyLLAPWiA
rONOBHOIO MO3ra BbISiBJIEHbI YHACTKU MMNEPUHTEHCB-
Horo curHana B pexxumMe T2 n FLAIR, cnnBHoro xapak-
Tepa (Fazekas 3). Bokpyr nepegHux u 3afHUX pPOros
OOKOBbIX »XENYA0YKOB — 30HA Neiikoapeos3a. B 6enom
BellecTBe OOMbLUNX MOMyWapuiA FOIOBHOrO MO3ra,
NPEeMYyLLIECTBEHHO B LIEHTPasbHbIX OTAENax, a Takxe
B CpeOHEM MO3re, CTPYKTypax MocTa u oboux nony-
Lapusax MO3XKeyka — MHOXECTBEHHbIE O4aru Bbina-

Puc. 1. buoncuna koxu nauneHta ¢ CADASIL. CeeTtoBas
MUKPOCKOMUS, FrEMaTOKCUNH U 903UH, X400 (cTpenkn —
yTosneHne 6a3anbHoN MeMbpaHbl).

Fig. 1. Skin biopsy of a patient with CADASIL. Light mic-
roscopy and hematoxylin and eosin, magnification x400;
transparent arrow — thickening of the basement membrane.
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neHusa curHana Ha SWI, pasmepom 2—7 MM (MUKPOKPO-
BOU3NNSHNS).

MeToOoOM MarHMTHO-PE30HAHCHOW TOMOorpaduu
BbISIBJ/IEHbI MOPaXkeHNs1 6e10ro BeLecTsa nonyLapun
rONOBHOrO MO3ra U OTCYTCTBUE KOPTMKasNbHbIX WH-
(hapKTOB: KNUHMYECKas KapTuHa COOTBETCTBOBana
BeposiTHo CADASIL (Hannyne MurpeHu, MHOXecCT-
BEHHbIX UH(MAPKTOB rOIOBHOrO MO3ra B MOJIOAOM —
0o 50 net — BO3pacTe, KOFHUTUBHOIO CHUXEHUS,
HacnegCTBEHHON OTArOLIEHHOCTU MO CepaeYHO-COCY-
ONCTbIM 3260/1EBaHNAM 1 [EMEHLIN).

Y naumeHTKM MMENcs 3HaduMblil (hakTop pucka
pas3BuUTMSa UHapKTa Mo3ra — runepToHnyeckas 6o-
Ne3Hb, OOQHAKO HanM4me ConyTCTBYHOLLEA MUrpeHn 6e3
aypbl, KOFHATUBHOE CHUXXEHWe, flakyHapHOoe COCTOSi-
HVEe, BbIPaXXEHHOCTb MopakeHnss 6enoro BellecTsa
rONOBHOrO MO3ra Mo LaHHbIM HepOoBU3yanu3aumm
TpeboBanu NCKIYEHNA OPYTUX — PeaKNX — NPUYnH
pas3BUTUSA JAHHOMO COCTOSIHUS.

[Mpy HaNUYUN KNMHUYECKUX KPUTEPUEB BEPOSTHON
CADASIL pna nogreep)XaeHnsa gvarHo3sa, Kak npasu-
110, NPOBOAAT BGMONCUIO KOXKHO-MbILLEYHBIX TOCKYTOB
N/Vnn reHeTM4eckoe wuccnenoBaHne (onpepenexHve
mMyTaumm B reHe NOTCH3 Ha 19-in xpomocome, KO-
PYIOLLErO TPaAHCMEMOpPaHHbIA PeLEenTop, y4acTByto-
LUMA B KOHTPOME KNETOYHOro LUMKna 1 pacnonararo-
LWMIACA Ha MOBEPXHOCTU MaAKMUX MbILL, COCYANCTON
CTeHKM). B onmcaHHOM criyyae BbINOSIHEHNE reHeTnYe-
CKOro aHanm3a B YCNoBuAX CTaumMoHapa He NpeacTas-
NSANOCh BO3MOXHbIM, MO3TOMY Oblia NpoBefeHa 6uon-
CUSE KOXKHO-MbILLEYHOrO JIOCKYTA.

C uenbto mopdonoruyeckon Bepudukaumm guar-
HO3a NPOBefeHO MMCTOMNOrMYeCKoe CBETOOMNTNYECKOE
N 3NEKTPOHHO-MUKPOCKOMUYECKOE UccnefoBaHne co-
CYLOB 61MONTaTOB KOXXHO-MbILLEYHbIX JIOCKYTOB C BHY-
TPEHHEN NoBepxHOCTN 6Enep 1 npegnnaeyuin. BeisieneH
OTEK COCOYKOBOrO 1 CETHATOro CNoEB Aepmbl. Kpose-
HOCHbIe cocyAbl fiepMbl FMnepemMmnpoBaHbl, 04aroso na-
pPanMTUYECKN PacLUMPEHbI, UMEIOT YTONLEHHYIO CTEHKY.
PacnonoxeHue sHOOTENNOLMTOB UMEET BUA, «4aCTOKO-
na» (puc. 1). B nepmBackynspHoi 30He numdouutapHas
NHPUABTPAUNS C NPUMECHIO EANHUYHbBIX JIENKOLUTOB.

Ha yneTpacTpyKTypHOM YPOBHE MNpU U3YyHEHUN
parmMeHTOB CETYaTOro CNosi AePMbl BbISIBIIEHBI CXO-
XXMe N3MEHEHNs1 CTeHKU cocypoB. basanbHas mem6-
paHa 1 gpyrue coeguHUTESIbHOTKaHHble CTPYKTYpbl
CTEHKN YTOSLLEHbI, FOMOreHN3NPOBaHbI, OTEYHbI; OC-
MUOUNbHbIE TPaHy/bl KPYMHOrO pasMepa WUMET
OBasIbHYI0, OKPYMIylo WM MONMUrOHasbHYO opmy,
pacrnonaralTca rpynnaMmum B MbIleYHONW 060104Ke
N HEe BCTPEYAKTCH B NEpUBACKYNAPHON 30He. Mbiley-

https://doi.org/10.17816/clinpract121091
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Has 060104Ka yTOoSLLEeHa, ragKne M1uounTbl C NpuU3Ha-
kamu 6efKoBOIN AMCTPOdUM, OTEKA; UMEKOT XaoTUHHOE
pacrnonoXXeHune B CTeHKe cocyna (puc. 2).

B nocnepytoLem amarHo3 6bin NOATBEPXKAEH MOJie-
KYNSPHO-TEHETUYECKUM UCCNefoBaHneM [aHHON rep-
MUHANbHOWM MUCCEHC-MYTaLuN.

KnunHu4yecknin guarHos

Ha ocHoBaHUM NpoBEeAEHHbIX NCCNegoBaHnin MOX-
HO MOCTaBUTb KNMHUYeckuin gnarHoa: «CADASIL. lNo-
CNepcTBUst NEPEHECEHHBIX WULWEMUNYECKUX WHCYSILTOB
B BMJE CNacTU4eCKOro TeTpanapesa (YMepeHHo Bbipa-
JKEHHbI Napes B NpaBblX KOHEYHOCTSX U IEBON HOre
N NIErKO BbIPa>XEHHbIN B IEBON PYKE), aTaKTUYECKOro
CYHOPOMA C BbIP2)XEHHBIM HapyLUEHWEM OBuUraTesib-
HOW (DYHKLMM KOHEYHOCTEN 1 (DYHKLMN XOabObI. [1ces-
[06ynb06apHbIN CUHAPOM, KOTHUTUBHOE CHUKEHWE.

ConyTcTBylOWasa naTonorus: rmnepToHmyeckas 6o-
nesHb lll ctaguw, Il cteneHwn, puck IV; cepaedHas He-
JOCTaTo4HOCTb lla cTeneHun; MurpeHs 6e3 aypebl.

MnaH neveHns BKOYan: MarHeaun cynbgat 25% —
5,0 (BHyTpVBEHHO KanenbHO Ha duspacteope 0,9% —
100,0); xonmHa anbdocuepat 1000 mr — 4,0 (BHyTpwU-
MbILLIEYHO); nepuHponpun B pose 5 wmr (1 Ttabnetka
yTPOM); amaoaunuH no 5 mr (1 Tabnetka Be4epom); UH-
panamupg no 2,5 mr (1 TabneTtka ytpom); ALekapgon no
100 mr (1 TabneTka yTpom Mocne efbl); atopBacTaTyhH
no 20 mr (1 TabneTtka Ha HOo4b), MeMaHTKH no 20 mr. Jle-
YeHne NPOBOAMNOCH B CTaLMOHape B Te4eHne 14 gHen.

AvHamuka v nporHos

CocTosiHNE NaLMEeHTKN 32 BPEMS OUHAMWUYECKOrO
HabnogeHns 6e3 oTpuuaTenbHOM AMHAMUKW: B Mnep-
Bble OHW HabNOOeHNs — CpedHen CTeneHn TSHXKeCTH,
B6nKe K BbIMUCKE — COCTOSIHUE KOMMEHCUPOBAHHOE,
6e3 AMHaMVKK B HEBPOJIOrMYECKOM CTaTycCe.

Mocne NpoBeREHHOMO Kypca IeHeHNs MaLyeHTKa Bbl-
nMcaHa u3 OTAENEeHNs B KOMMEHCUPOBAHHOM COCTOSHIM
C MOCneayroLLIMM HabMtogeHNEM N NTEYEHNEM Y HEBpOMa-
TONora, TepaneBTa, Kapamonora no MecTy XXUTeNbCTBA.

3a nepuog HabmopeHus ¢ 2021 roga y naumeHTKy
HapocC ABuratenbHbli AeUUnT, YXYOWUINCH KOTHU-
TUBHblEe PyHKUMM NO gaHHbIM Tecta MMSE (c 26 6an-
nos B 2021 rogy po 20 6annos B 2022 rogy). bonbHas
HanpasfieHa BO Bpa4ebHO-TPYOOBY SKCMEPTHYIO KO-
MUCCWIO C LieNIbIO 9KCNePTU3bl TPYAOCMOCOBHOCTM.

OBCYXAEHUE

N3meHeHne MeTabonama KieToK C OTIOXEHNEM
rpaHyn siBASIeTCA MPUYMHON BO3HWKHOBEHWS 1 MPO-
rPeccumn KIMHUYECKNX NposiBneHnii 6onesHu. Mssect-
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Puc. 2. Buoncus koxn nauneHta ¢ CADASIL. OnekTpoH-
Has mukpockonus, x2400 (4épHas cTpenka — OCMKO-
dnnbHblE rpaHynbl, Npo3payHas CTpenka — yTosLeHne
6asanbHON MeMbpaHbi).

Fig. 2. Skin biopsy of a patient with CADASIL. Electron
microscopy, magnification x2400. Black arrow — osmo-
philic granules; transparent arrow — thickening of the
basement membrane.

HO, YTO rpaHysibl BHOBb 06Pa3yloTCs Ha MPOTSXKEHUN
BCEro nepuoga >M3HW, MOCTOSHHO YBENNYMBAKOTCA
B pasmepax, CAMBalTCA B KOHraomeparbl. [pynnon
nccnegoBarenel 6bi1a OCyLLECTBIIEHA MOMbITKA Knac-
cudmrKaumm rpaHyn, obHapy >X1MBaemblX Ha CTEHKax Co-
cynoB npu CADASIL. B akcnepumeHTanbHOM nccne-
[JOBaHWN Ha NYMaHW3UPOBaHHbIX TPAHCTEHHbIX MbILLAX
NOTCH3A9182Cys ¢ myTtaumein B8 reHe NOTCH3 Gbinu
nccnegoBaHbl OCMUOMUSIBHBIE FPaHyJsibl B pasHble ne-
puogpbl XU3HWU Mbiwen. Viccneposarenu npeanoxmnam
KnaccuguumpoBaTtb rpaHynbl Cliegylowmnm o0bpa3om:
OT/IOXKEHWS rpaHyn Ha ctagum | Hebonblive, cnerka
3NIEKTPOHHO-MJIOTHbIE, BbI3bIBAOT MUHUMASbHYO Ae-
dopmaumio cocyaa; otnoxxerus Ha ctagusx Il n lll 6o-
flee 3NEeKTPOHHO-MNIOTHbIE, BbI3bIBAKOT BbINsAYMBaHUE
6asanbHon MembpaHbl U SHAOTENNOLMTOB U HAXOOAT-
ca B npegenax () nnn seixopaT 3a npegens! (lll) Hop-
MasbHOW LWMPWHbI 6a3anbHON MeMOPaHbI; OTIOXKEHMS
Ha ctagun [V npocTnpatoTCcs 3a HOPMAJIbHYHO LUMPUHY
6asanbHoOn MembpaHbl 1 ABASIOTCS amopdHbIMK; Ha
ctagun V OTNOXEHNS CNMBAIOTCS B OOLUMPHbIE KOHIIO-
MepaTbl. BeposiTHO, MMeeTcs CBA3b MeXxay nporpec-
Cueln rpaHynoobpasoBaHnst U TSHXKECTbIO MOParkeHust
nofyLwapuini ronoBHoro mMosra [4]. Y onuckiBaemoro
HaMy nayueHTa rpaHysbl 66111 HEO6ONBLUMMMN U HE Bbl-
nsymBanu 6asanbHylo MembpaHy, gedopmupysi co-
CefHue KNeTKu.

HapyweHne cuHtesa NOTCH BcnegcTsue mytauumi
B KOOVPYIOLLEM €ro reHe MpUBOAUT K MOBPEXAEHMIO
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MUTOXOHAPWIA KNETOK W, CNef0oBaTeNbHO, HAPYLLEHWIO
9HepreTuyeckoro 6anaHca knetku. Nomrmo gaHHoro
6enka, B MaToOfIONMYECKMX rpaHyfax MEeTOLOM XpOo-
matorpacdum 6bi10 0BHAPY>XXEHO COAEpP)XaHne TaKmx
BELLECTB, KaK TKaHEeBOW MHIMOUTOP MeTannonpoTeun-
Ha3 3, BUTPOHEKTUH N naTteHTHbI TGF-B-cBasbiBato-
Wi 6enok 1, ammnoung, P, aHHEKCKH 2 1 NepPUOCTUH [5].
OHepreTnyecknin gucbanaHc MoXXeT NPUBOAUTL K BTO-
PUYHOMY MOBPEXAEHMNIO: HaPYLLIEHUIO 3KCKpeuun na-
TONOrn4ecknx 6enkoB KNETKN C ak3ocomamu. B ogHoM
13 nccnefoBaHnin 3K30COM Ma3mbl NepugepunHeckon
kposu y naumeHTtos ¢ CADASIL 6b1510 BbISBNEHO 3Ha-
ynTenbHoe cHmkeHne NOTCH B cpaBHeEHWUM CO 300po-
BbiMU ntogpMm [6]. CopeprkaHne NOTCH B ak3ocomax
niasmbl TAKXXe KOPPEMPOoBaso C TSXKECTbIO Noparke-
HUsi 6enoro BELLEeCTBa, YTO MOXET ObiTb MPUMEHEHO
B KayeCcTBe [AMArHOCTMYECKOro U MPOrHOCTUYECKO-
ro mapkepa-kputepus npu guarHoctnke CADASIL.
[Mporpecc 3aboneBaHnst CBsI3aH TakXXe C (hOHOBbIMM
N COMyTCTBYHOLMMU 326051eBaHNAMMN (TUNEPTOHMYE-
ckasi 60nesHb, aTepoCKNepos 1 Ap.), NPorpeccupyo-
LLMMK Y UL, CPELAHErO 1 CTapLuero Bo3pacTa.

3AKJIIOMEHUE

HecmoTps Ha 3HaYMTENbHBIN NPOrpecc B MOJIEKY-
NIAPHON 1 MOPONIOrNYECKON ANArHOCTUKE U N3YHEHUN
natoreHesa cuHopoma CADASIL, He Bce acneKTbl 3TOM
penKon maTonorumy MU3y4veHbl, YTO OenaeT Lenecoob-
pa3HbiM fanbHelillee HakornneHne akToB ANs aHa-
M3a pe3ynsTaTos.

NWH®OPMUPOBAHHOE COINACHE

OT naumeHTa nony4yeHo [OOPOBOJSIbHOE MUCbMEH-
HOe MHOPMMPOBAHHOE Cornacue Ha NyGMKaLm ero
N300pa)keHNA B Hay4HbIX LEeNsaxX B MEAULUHCKOM U3-
OaHnn «KnunHn4yeckas npakTukKa», BKNto4asa 3NeKTPOH-
Hyt0 Bepcuio XXypHana (gata nognucanns 20.12.2022).

INFORMED CONSENT

A voluntary written informed consent was obtained
from the patient for the publication of his images for
scientific purposes in the medical Journal of Clinical
Practice, including the online version of the journal
(date of signing 20.12.2022).
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AYTOUMMYHHbIN AHTU-NMDA-PELENTOPHbIA SHUEOANUT
HA ®OHE COVID-19: KNIMHNYECKUN CZTYYAN

O.B. YnbsHoBa', H.A. EpmoneHko’, A.A. flyauHa', B.B. BenuHckas?, T.U. flytosa?, A.B. Kynukos?,
H.M. lonosuHa?, E.O. Kynewosa?, A.B. Kycnusas'

1 BOPOHEXCKUIN roCyOapCTBEHHbIN MeAULMHCKUI yHuBepcuTeT uMmeHn H.H. BypaeHko, BopoHex, Poccuiickas depepauyist

2 Topopckas KnvHnYeckasi 60MbHIILA CKOPOoii MeavumHckoin nomoly Ne 1, BopoHex, Poccuiickas ®epepauus

O6ocHoBaHue. B nepvog naHgemum HOBOV KOpoHaBupycHow nHpekymn COVID-19 3HauynTesibHO y4YacTu-
JINCh Crlydaun ayTOUMMYHHbIX 3HUepaamToB. OQHO n3 COBPEMEHHbLIX MPOobIeM naLuneHToB ¢ JaHHO na-
TOJIOrNEH, XapaKTePU3YIOLLEVICST BbICOKOW J1IeTa/IbHOCTbIO, SIBAISIETCS, MPEXAE BCEro, €€ cCBOeBpeMeHHasi
PaHHAS ANarHOCTUKa U HadHa4yeHue OnTUMasbHOro UHAUBUAYaIbHOIo Kypca nuMmMmyHoTepanuu. B febrore
NMDA-3HUehanmTa (MHOTPOMHbBIV PELIENTOP rJlyTamarta, CeNeKTUBHO cBs3biBaroLmii N-metun-D-acnap-
TaT) OTMEYarTCs MCUXUHECKNE HaPYLLIEHUS, B CBSI3U C YeM Takue rnauyueHTbl repBOHavyasibHO rocrnmra-
JIM3VUPYIOTCS B MNCUXMATPUYECKNI CTaynoHap. B gasnbHevilem kKaMHn4Yeckas kapTvuHa 3abosieBaHus Xxa-
PaKTePU3YETCS 3HAYUTETIbHBIM MOJMMOPDU3MOM. B Takux ycroBUsIX He Bcerga BO3MOXKHO 3arofo3puTh
ayTOUMMMYHHOE ropa>keHve HepBHOV cucTembl. OnncaHue KJIMHNYecKoro ciy4Yas. B ctatee npegcras-
JIEH KITMHNHYECKUI CITy4Yali NauneHTKU C CepOIOrMYeCcKu noaTBEPXXAEHHBIM ay TOUMMYHHbBIM 3HLehamTom
Ha ¢poHe HOBOWI KopoHaBupycHoU nHgpekuymn COVID-19 (U07.1 no MKBE-10). 3aboneBaHne aebrotnposa-
J10 C MICUXOTUHECKON CUMMATOMAaTVKK, 60JIbHast Oblia rnepeBefeHa B HeBpoJsiorndeckoe otgesneHne BIrK
ECMIT Ne 1 n3 ncuxmaTpyu4eckKoro craymoHapa ropoga, Korga rnposiBUINCH 0OLEMO3roBbIe HaPYLLEHWS.
CornacHo narHOCTUHECKUM KPUTEPUSIM, NCUXUHECKNE HaPYyLLEHWST 1 reHepan3oBaHHbIe drunpunagku
SIBJISIIOTCS OQHUMU U3 3HAYVMbIX NPy BEpumKaLmm anarHo3a ayTouMMYHHbIX dHUepanmToB. AyTouM-
MYHHbIV 3HLeanuT 6bis1 3arnofo3peH Ha OCHOBaHUN MPUCOEANHEHVST OBLLEMO3IrOBOV HEBPOIOrNYECKOM
CUMMTONATUKN Y FreHEepasin30BaHHbIX CYLOPOXHbIX MPUNaaKoB v MOATBEPXAEH MyTEM AETEKLNN aHTUTEN
kK NMDA B cbiBOpOTKe KpoBu. Hanbonee nHoopmaTuBHLIM METOLAOM ANarHOCTUKM ay TOUMMYHHOIO SHLe-
hannTa siBnsieTcss aHanm3 Ha aHtutena kK NMDA-peLenTopam B KpoBu v LiepebpOCnHaIbHON XXUGKOCTH.
3aknrodeHne. AyTOUMMYHHbIA SHLEepannT TpebyeT HaCTOPOXXEHHOCTU Bpader BCexX crieynaabHOCTEN,
KOTOPbIE MOryT BCTPETUTBLCS C AaHHbIM 3aboseBaHneM. BaxHbl CBOEBPEMEHHbIE ANarHOCTUHECKUE Me-
PONPUATUS Y HA3Ha4YEeHNE NaToreHETUYECKOro JIeHYEHUS.

KnrodeBbie cnoBa: ayToOMMMYHHbIVI 3HLUegannT, nmmyHoTepanus; NMDA-peyenTopsl; HOBasi KOpoHa-
BupycHas uHgpekyns U07.1 COVID-19; ncuxndeckne HapylueHus; Tutp aHTuten kK NMDA-peyenTopam;
KJINHNYECKWI CI1ydan.

Ans yntupoBaHus: YnosiHoa O.B., Epmonenko H.A., Oyouna A.A., BennHckasa B.B., ytosa T./., Ky-
nvkos A.B., lTonosuHa H.I., Kynewosa E.O., Kycnusas A.B. AytoummyHHbIN aHTU-NMDA-peLenTopHbIit
sHuedanmT Ha doHe COVID-19: knuHunyeckuii cnyyan. KavHundeckas rnpaktuka. 2023;14(2):112-119.
doi: https://doi.org/10.17816/clinpract225851
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OBOCHOBAHME

Ha cerogHsAWHUA AeHb Mbl 3HAaEM O KOPOHaBUpPY-
ce 3Ha4nTenbHo 6onblue, Yem B 2019 1 2020 ropax,
KOrfga OH TOJIbKO Hayas pacnpocTpaHATbLCA Mo MUPY.
BnepBble KOpoOHaBMpyC Obll onMcaH B nuTepartype
B 1968 rogy 6putaHckumy Bupyconoramm IxyHon An-
mengon (June Dalziel Almeida) n Jasngom Tuppenom
(David Arthur John Tyrrell), koTopble nepBbIMY NOAYHU-
JIN 3NIEKTPOHHOMUKPOCKOMMYECKOE N306parkeHne Bu-
pyca. HecmMoTps Ha TO, 4TO MaHAeMusi paHo Un MO3LHO
3aBepLUNTCH, KOPOHABMPYChl HE UCHE3HYT HACOBCEM,
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HaMm NpuAETCA COCYLEeCTBOBATb C HUMU U Aafiblue
[1, 2]. Y>ke n3BeCTHbl OCHOBHbIE MYyTW NMPOHNKHOBEHMS
KOPOHaBVpyca B OPraHn3Mm, a TakXKe HEBPOJIOrNYecKre
ocnoxHeHns COVID-19 [1, 2]. AyTOMMMYHHbIE OCNOX-
HEHNSA HOBOW KOPOHaBMPYCHOW UHMEKLMMN, TaKne Kak
cuHgpom [uineHa-bappe, cuHgpom Mwunnepa—®du-
wepa, nenkoaHuedanonatns, ayTOMMMYHHbIN 3HLE-
anut, pombaHuedanut Bukepctadda, numbuye-
cKuin aHuedannt, aHTu-NMDAR-3HUedannT, oCcTpbIi
ONCCEMWNHNPOBAaHHbIV 3HLedanoMmennT, nonepeYHbIin/
NPOAONbHBIA  MUENUT, OMNTUKOMUENUT, PaACCESAHHbIN

JnueHsms CC BY-NC-ND 4 /
The article can be used
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AUTOIMMUNE ANTI-NMDA RECEPTOR ENCEPHALITIS
ON THE BACKGROUND OF COVID-19: A CLINICAL CASE

0.V. Ulyanova', N.A. Ermolenko’, A.A. Dudina', V.V. Belinskaya?, T.l. Dutova?, A.V. Kulikov?,
N.P. Golovina?, E.O. Kuleshova?, A.V. Kuslivaya'

1 Voronezh State Medical University, Voronezh, Russian Federation

2 City Clinical Emergency Hospital No. 1, Voronezh, Russian Federation

Background: During the new COVID-19 coronavirus infection pandemic, a growing incidence of
autoimmune encephalitis cases has been observed. One of the primary problems related to patients with
this highly lethal pathology is its timely early diagnostics and prescription of an optimal individual course
of immunotherapy. In a debut of anti-NMDA receptor (inotropic glutamate receptor, selectively binding
N-methyl D-aspartate) encephalitis, mental disorders are observed, prompting the initial admission
of such patients to a psychiatric hospital. Then, the clinical picture of the disease is characterized by
a significant polymorphism. In such cases, it is not always possible to suspect an autoimmune lesion of the
nervous system. Clinical case description: In this article, we present a clinical case of a female patient
with serologically confirmed autoimmune encephalitis against the background of the new coronavirus
infection (U07.1 according to ICD-10). The disease onset involved psychiatric symptoms; the patient
was transferred to the Department of neurology of the VGK BSMP No. 1 Municipal Clinical Hospital
of Emergency Care No.1 from the municipal psychiatric hospital, when generalized cerebral symptoms
appeared. According to the diagnostic criteria, mental disorders and generalized epileptic seizures
are the most significant signs in the verification of autoimmune encephalitis. Autoimmune encephalitis
was suspected based on the developed neurological symptoms and generalized epileptic seizures
and confirmed by the detected anti-NMDA antibodies in the blood serum. The anti-NMDA antibody
analysis in the blood and cerebrospinal fluid is the most informative way of autoimmune encephalitis
diagnosis. Conclusion: Autoimmune encephalitis requires vigilance of physicians of all specialties who
may encounter this disease. Timely diagnostic procedures and prescription of pathogenetically justified
treatment are of importance.

Keywords: autoimmune encephalitis; immunotherapy; NMDA receptors; new coronavirus infection U07.1
COVID-19; mental disorders; titer of antibodies to NMDA receptors; clinical case.
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cknepo3s (PC), mnacteHns de novo, MHOXXECTBEHHbIE
MOHOHEBPUTbI, NPEACTaBNAT COO0 TSXKENbIE Nopa-
>KEHUSA HEPBHOW CUCTEMbI, HEKOTOPbIE N3 HUX 4acTo
nNpuBOAJAT K feTansHoMy ucxogy [1, 2].
AyTOVMMYHHbIE 3HUedanuTel — rpynna HeBpo-
nornyecknx 3abonieBaHuil, KOTopas XapakTepusyeT-
CSl NMOPa>KeHWeM FOMI0BHOrO MO3ra ayToaHTuTenamu,
BblpabaTbiBAEMbIMN K aHTUFEHaM HEPBHOW TKaHW.
B yacTHOCTW, NOpaXkeHue LeHTpanbHON HEPBHOWN CUC-
TeMbl MOXET OblTb OOYCNIOBNEHO HANMYMEM aHTUTEN
kK NR1-cy6beguHnue NMDA-peuenTopa. LaHHbIn BMg,
ayTOVMMYHHOIO MOPa>XEHNS XapaKTepuadyeTcsl passu-
TVEM TSDKENOro MCUXMYECKOrO U HEBPOSIOMMYECKOro

gecduunTa y naumeHToB [3-5]. B cBA3W C orpaHnyeH-
HbIMW BO3MOXXHOCTSIMU UCMONb30BaHUSA CreLmanbHbIX
METOAOB OMArHOCTUKM B YCNOBUAX KOBUOHOMO CTa-
LUMOHapa, Takux Kak nombanbHas MyHKUWs, SM1EKT-
poaHuedanorpacpus (B3, KOMNbIOTEPHAs TOMO-
rpacgua (KT), marHMTHO-pe3oHaHCcHas Tomorpadus
(MPT), pns nocTaHOBKU guarHo3a MCUXOHEBPOOr-
Yyeckunx ocnoxxHeHui COVID-19 BaXKHbI KIMHUYECKOE
MbILLNIEHVE 1 BLICOKUIA NPOdECCNOHaNN3M cneumanunc-
ToB [5-7]. Bcerga Hy>KHO MOMHUTb O HEOBXOAMMOCTU
MOJSIHOLEHHOro 00CnefoBaHns npyu SOMUHMPOBAHNM
B KJIMHNYECKON KapTMHE MCUXOMNaToNOrM4eckmux Ha-
PYLUEHWA, OTCYTCTBUM MEHMHreaslbHbIX U 04aroBbIX
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CUMMTOMOB, MO3BONSALLMX 3aN0403pUTb, a B NOCNea-
CTBUM W OUArHOCTMPOBaTb ayTOMMMYHHYK npupony
nx passutusa [1, 6, 8].

BblgenstoT Tpu rpynnbl ayToaHTUTEN K aHTUreHam
HepBHOW TKaHu [8-10]. MNepBas rpynna — aHTUTENA
K Si0epHbIM M UMTOMNa3MaTU4eCKUM aHTUreHam Hei-
poHoB, Hanpumep HU-6enkn, Ma2-npoteunHsl, CDR1-2
[11-13]. OTOT BUA aHTUTEN 0OpPA3yeTCHa K aHTUreHaMm,
4acTo NPOAYLMPYEMBIM KaK KNneTKamu 3/10Ka4eCTBEH-
HbIX OMyXOJiel, Tak 1 HerlpoHamn (NapaHeonnacTuye-
CKME N OHKOHEBpPASbHbIE). DTOT NOATUMN ayTOAHTUTEN
CaMOCTOSATENIbHO HE NOBPEXAAET HENPOHbI, HO MOXET
aKTMBMPOBATb LIUTOTOKCUYECKNI T-KSIETOUHBIN UMMYH-
Hbli OTBET. AHTUTENA K BHYTPUKIIETOYHLIM aHTUreHaMm,
BEPOSTHO, BbI3bIBAIOT MOBPEXOEHNE NYTEM aKT/BaLUM
LUMTOTOKCNHYECKOrO T-KNeTo4YHoro mexanunama [14]. Bro-
pas rpynna — aHTuTena K BHYTPUKJIETOYHbIM CUHan-
TUYECKMM aHTUreHam HempoHoB. AHTuTena Kk GAD65
(yyacTByloWe B MaTtoreHe3e CUHOPOMA PUrngHOro
YenoBeka, Lepebennnra, MMMOUYECKOro aHuedanmTa)
KpaviHe pefko acCcouMmpoBaHbl C HOBOOBPa30BaHUSA-
MU, aHTUTENa K aM@urdur3nHy 4acTo BbISBASIOTCA Mpu
pake MONo4HOM xxenesbl [14]. TpeTbs rpynna — aHTu-
Tena K NOBEPXHOCTHbIM (B TOM YMCSIE CUHAMTNYECKIM)
aHTUreHam HenpoHoB. B gaHHOM cnydae ayTOUMMYH-
Hble NPOLECChbl MOTYT BO3HMKATb Kak Npu Hann4um He-
KOTOPbIX HOBOOOPA30BaHWIA, Tak 1 'y paHee 340P0BbIX
vy, Habnopgatotes obpatumoe HapylleHne yHKUum
cneunuyecknx peuenTopoB HEVPOHOB U XOPOLUWIA
OTBET Ha VMMYHOCYNpPEecCuBHyo Tepanuio. IMeHHOo
B atoun rpynne paccmartpusaetca NMDA-sHuedanuT,
npy KOTOPOM ayTOUMMYHHas arpeccust HarnpasneHa Ha
onpegenéxnyto cyobeanHmuy NMDAR. aHHble peuen-
TOPbI COAEPXXaT NOHHbIE KaHarbl, pacKpbITUE KOTOPbIX
NpoONCXoauT NoA BAUSIHWEM ryTamarta B NpUcyTCTBUM
rAYLUMHE, YTO BbI3bIBAET AEMNONAPU3ALMIO KNETOYHOM
MembpaHbl MOCTCMHANTUYECKOro HerpoHa. Mpn aTom
B HelpoH nocTtynatoT nmoHbl Nat 1 Ca?t, a U3 Knetku
BbIXOAAT MOHbI K. [Mpegnonaraetcs, 4TO yCWUeHHas
akTmBHocTb NMDA-peuenTopoB urpaeTt 60sbLUYHO
pofib B MeXaHu3max pasBuUTUs MHOrMX NaTofiornm —
anunencun, AeMeHLMN, UHCYNBTOB, B TO BPEMS Kak UX
HU3KYK0 aKTUBHOCTb CBS3bIBAOT C ONpPeaenéHHbIMM
NCUXOTUYECKMMI HapyLleHusamu [3, 7, 13].

NMDA-3HUehannT B HEKOTOPbIX CAy4Yasix BO3HU-
kaeT ugnonatunyeckn, B 10-45% accounmpoBaH ¢ Te-
paToMOW ANYHUKA, KIMHUYECKAsa KapTUHa OTan4YaeTcs
NMCUXNYECKON U HEBPOJSIOrMYECKOW CUMMTOMATUKON.
BcTpevaotcas n pgpyrne aHuedanutbl. Hanpumep,
GABADbR-aHUedanmT (numbuyeckuii) B 50% cny4vaes
accoUMMpoBaH C PakoM NErKNX 1 HeMPOIHAOKPUHHBLIM
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pakoM, AMPAR (numbudeckuin aHuedhanMT C Bblpa-
>KEHHbIMW MCUXNYECKUMU HapyLleHusmu) B 70% cny-
YaeB — C pakoMm Nérkux, Tumomown; mGIuR5 (num-
6udeckuin aHuedanut, cuHgpom Odenumn) — yacTto
¢ numcomont XogpkkmHa [11-13]. AyTOMMMYHHbIE 3HLE-
hannTbl B HEKOTOPLIX Cly4asx MOryT ObITb accoumu-
pOBaHbI C TEPATOMO ANYHNKA; MHOrOdasHbl MO CBOE-
My TEYEHUIO; OTMEYAIOTCH PELMaNBLI 1 NOAMMOPdhHas
KNMHM4eckas KapTtuHa. [penmMyLLecTBEHHO BCTpeYa-
I0TCS Y NNL, MOJIOJOr0 BO3pacTa, 06bIMHO XEHCKOro
nona. Mopdonormdeckn npu AaHHbIX 3HUedanuTax
pasBuBaeTcH B-knetovHasa nHpUALTpauns rofoBHOMO
Mo3ra. B HekoTopbIX cny4asax HabnoaaeTcs XopoLUmin
OTBET Ha IMMYHOCYMPECCHBHYt0 Tepanuto [4, 5, 9].
MpuBOoUM OonMcaHne KIMHUYECKOro ciy4vas ayTo-
UMMYHHOTO 3HUedannTa, KOTopblil pa3suics Ha oHe
HOBOW KOpoHaBupycHomn uHdpekumn U07.1 COVID-19,
a TakXXe KOMMMEKCHbIN aHann3 AaHHbIX MTepaTtypsbl
N COBCTBEHHbBIX KJIMHNYECKNX HAOMOAEHN NALMEHTOB
C ayTOMMMYHHbIM 3HUedannToM Ha hoHe COVID-19.

KJIMHUYECKWUW NPUMEP

O nauueHTe

MaumenTka J1., 22 roga, nepesefeHa 13 ncuxma-
TPWUYECKOro CTaumoHapa, Kyga nocTynuna B CBSA3W
C MCUXOTUYECKMMU PACCTPONCTBAMU U BblPa>KeHHbIMM
KOMHUTUBHbIMN  HapyLUeHnAMK, KOTOpble pa3BUINCb
Ha 9-e cyTku nocne nepeHecénHon U07.1 COVID-19.
B aHamHe3e BupycHbii renatut C. PaboTtana megu-
LIMHCKOW CeCTpoli B KOBUAHOM rocnutane.

dusnkanbHas, nabopatopHas

M MHCTPYMEHTaJIbHasA AMarHocTmka

HeBponorndyeckuii ctatyc npuv noctyrnaeHnn. B co-
3HaHWW, Ha BOMPOChI OTBEYAET OAHOCNOXHO, peYeBble
amMbonbl. MpocTble KOMaHObl HE BbINOSHAET, NEXUT
C OTKPbITbIMY F1a3amu, CneanuT 3a AENCTBUAMNU Mean-
LIMHCKOro nepcoHana. 3paykn D=S, peakuuns 3pavkoB
Ha CBET (+) C ABYX CTOPOH. JINLLO CUMMETPUYHOE, A3bIK
B NONOCTU pTa. YyBCTBUTENBHOCTbL Ha NuLe coxpa-
HeHa. O6bEM aKTUBHbIX ABMXXEHWA MOMHbLIA BO BCEX
KOHe4YHocTsx. Mnybokne pednekcel D=S. lMatonoru-
YeCKMX CTOMHbIX 3HaKOB HET. Ha yKonbl NoAoLBEHHON
MOBEPXHOCTN CTOM pearvpyeT OAMHaKoOBO C obenx
CTOpPOH. KoopamnHaTopHble Npobbl He BbiNONHSEeT. Me-
HUHreasnbHbIX 3HAKOB HET.

[Mepuofbl CNOKONCTBUSA CMEHSANNCL MCUXOMOTOP-
HbIM BO30Y>XOEHMEM: CHayafa naumeHTKa Mbitanacb
BCTaTb, CONPOTUBAANACh MEOULNHCKAM NpoLeaypam,
nelTanacb CaMOCTOSATENBHO yOanuTb HasoracTpalb-
HbI 30HA, 3aTeM nepecTana OTBeYaTb Ha BOMPOCH,
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He BbIMNOMHSANA NPOCTblE KOMaHAbl, fiexana ¢ OTKpbl-
TbIMU Fnasamu, 3a 4eNCTBUAMU MeQULIMHCKOrO Nepco-
Hana He cnepguna. KatatoHus. B ¢BA3KW ¢ yxyaLleHnem
COCTOSIHUSI 6oNbHasA NepeBefeHa B peaHMauoOHHOE
otgeneHne. Cnycta HEKOTOPOe BPeMs Yy MaLUEHTKM
NOSIBUNNCH PasBEPHYTbIE TOHVKO-KIOHUYECKME 3MU-
NenTn4eckne NpucTymnbl.

PeHTreHOBCKasi KOMMbOTEpHasi ToMorpagpusi ro-
JIOBHOro Mo3ra — nartonorun He BbisiBneHo. MPT ro-
JIOBHOrO MO3ra NpPOBECTWN He MPEefCcTaBnseTcs BO3-
MOXXHbIM 13-3a MCUXOTUYECKIMX PACCTPONCTB.

LlepebpocnvHabHas XUAKOCTb HebonblUoe Mo-
BbILLEHNE MoKOo3bl (4,1 Mmonb/n), nosbileHne 6enka
(0,180 r/n). B buoxumm4eCcKoM aHaim3e KpoBy TMnoHa-
Tpremus (129 mmonb/n).

AHtutena k NMDA peuyentopy — 1:320 (Hopma
<1:10).

Y3/ opraHoB OpOLWIHON MOMOCTW, Manoro Tasa
N LWMTOBUOHON Xenesbl natonorny He BbisBuno. [o-
NOJIHUTENbHbIE OOBbEMHBIE 0O6Pa30BaHNA OTCYTCTBYHOT.

AwnarHo3s, ne4yeHune, ucxoapbl

MpenBapuTenbHbIi  OMarHosd:  «AyTOMMMYHHbIA
aHuedanut ¢ aHTutenamm Kk NMDA-peuentopam. Bbl-
PaXKeHHbI AedUUUT KOFHUTUBHbIX (DYHKLUMIA, NoBeOeH-
YecKne N MCUXOTUHECKME PacCTpoincTBa. INUIenTu-
YyecKue NPUCTYMbl, CEPUNHOE TeYeHNE, TAXKENnas (hopma.

MauneHTke npoBoaunack MMMyHOTEpPanus NepBoi
JIMHUN (TIOKOKOPTUKOCTEPOUAbl, BHYTPUBEHHbIE VM-
MYHOrno6ynuHbl, nnas3madepes), NpPOTUBOCYAOPOXK-
Has ([enakuH XpoHo, TuoneHTan Hatpusi, CnbasoH)
n cumntomatudeckasa (Mekcugon, LutodnasuH, Kop-
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Puc. 1. YuacTkn 6e3ba40epHOCTY B TKAHN rOIOBHOrO MO3ra
(o4arn Hekpo3sa). Okpacka reMaTOKCUNHOM 1 3031HOM,
x400.

Fig. 1. Areas of a non-nuclear tissue in the brain tissue (foci
of necrosis). Hematoxylin and eosin stain, x400.
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TEKCUH, OMenpas3on, 3HOKcanapuH Hatpus, Peambe-
puH, pacteBop PuHrepa, napauetamon, ranonepugon,
OodamunH) Tepanusa. HecmMoTpsi Ha NPOBOAUMYIO Te-
panuio, COCTOsIHME YXYALMNOCh, pasBuica anunen-
TUYECKU CTaTyC, KOTOpbIA 3aBeplnaca netanb-
HbIM VCXOLOM.

Ha aytoncun BbiSiBNEHbl OTEK FOMOBHOrO MO3ra,
aHUedanuT. lmcTonornyeckoe onvcaHue: nepursBacky-
NSPHBIA, NepuuenItonapHbli OTEK, MOSIHOKPOBKE CO-
cynos (puc. 1, 2).

B nérknx HuxHeponesas 1eBOCTOPOHHSAS MHEBMO-
HMS C CUMbHBIM OTEKOM. [MCTONOrMYeckoe onucaHune:
ONCTeNneKTas, HepaBHOMEPHOE KPOBEHAMOHEHNE Ka-
NANAAPOB MEX aNlbBEONSAPHBLIX Neperopofok; B Npoc-
BETaxX aNbBeosn 303UHOMUIIbHbIE aMOPMHbIE MacChl,
BO BCEX Cpe3ax OTMe4qaeTcss HenTpouibHas WH-
unsTpauns NEroYHoOM TKaHM Co CKOMNeHnemM HenTPo-
¢nnoB B NpocBeTe 60ObLUEN YacTX anbBeon 1 6POH-
XWOM, PECNVPATOPHbIA 3NUTENNA BPOHXOB YaCTUYHO
JeckBamupoBaH (puc. 3, 4).

MNocmepTHLIN AnarHo3: «AyTOMMMYHHbIN 3HLUeda-
T C NPEenMyLLECTBEHHbIM MOPa>keHNeM MnoJKop-
KOBbIX CTPYKTYp C aHTtutenamu K NMDA-peuenTo-
paM. Bblpa>keHHbIn AehuUumMT KOrHUTUBHbBIX (DYHKLNNA,
noBefeHYecke 1 MCUXOTUYECKME pPacCTPOMCTBA.
OcnoXHeHus: anunenTu4eckne npuUCTynbl, CEPUn-
Hoe TedyeHue, TAXEnas gopma; ABYCTOPOHHSASA Mo-
JIMCEerMeHTapHas rHoHass GPOHXOMHEBMOHMS; OTEK
NErkux; oTék ronosHoro mosra (cm. puc. 1, 2). Co-
nyTcTBYOWMeE 3ab01eBaHnsA: HoOBas KOPOHaBUpycHas
NHMEKUNS, PEKOHBANECLUEHT; XPOHWYECKU BUPYC-
Hbin renatut C».
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Puc. 2. TkaH1 ronoBHOrO MO3ra € ABAEHUSIMY NepULLento-
NIIPHOrO OTEKa M o4YaroBbiMU Hekpo3amu. Okpacka rema-
TOKCUJIMHOM 1 9031HOM, x400.

Fig. 2. The brain with the phenomena of pericellular edema
and focal necrosis. Hematoxylin and eosin stain, x400.
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Puc. 3. JléroyHas TKaHb C SBNEHWSMUW COCYQUCTOro
MNOSIHOKPOBMS U HEPABHOMEPHO BbIPa>XXEHHOro OTEKa,
ouctenekTtasza. OKkpacka reMaTtoKCWIMHOM U 303MHOM,
x100.

Fig. 3. Lung tissue with the phenomena of vascular
plethora and unevenly pronounced edema, distelectasis.
Hematoxylin and eosin stain, x100.

OBCYXJOEHUE

KnuHunyeckn npn NMDA-3sHUedanute BbigensioT
naTb ctagui Tevenus [1, 5, 8]. MNepsasa — npopgpo-
ManbHasi cTagus, Osi KOTOPOW XapakTepHbl Hecne-
uncuryeckne OPBU-nogobHble cMnTOMbI (AAUTENb-
HOCTb 5 pgHen). BTopas — ncuxoTuyeckas cragus.
[eboT NCUXNYeCcKnx HapyLieHuin, MoryT BCTpeYaTb-
CSl 3MOLMOHAsbHbIE 1 KOTHUTWBHbIE PaCCTPOWNCTBA,
a TakXXe BblPa>XeHHble LIN30(peHonofobHble cumn-
TOMbI. TpeTbsi cTagmst — runepkUHeTUYecKas — Ha-
CTynaeT Yepes 2 Heenn Nocne NCUXoTUYECKNX CUM-
nTomoB. Y 6osbwuHcTBa naumeHToB (6onee 70%)
nepepq aT!M BO3HMKAIOT Cy4OPOXKHbIE MpUnaaKu, npe-
o6nafatoT reHepann3oBaHHble TOHWKO-KIOHNYeCcKne
NPUCTYMbl, MOCTEMEHHO PasBUBAIOTCS TMNEPKUHESbI
(opodhacumansHble U OPONMHIBasibHbE OAUCKMHE3NN,
OUCTOHMYECKME NO3bl), BEreTaTBHbIE PacCTPONCTBA
B BMAE NabuibHOCTVN apTepuanbHOro AaBneHns, nysb-
ca, runeptepmuun, notameocTtu. Ocobylo onacHOCTb
npeacTaBnseT rmnoBeHTUNALMsA. Ons 4eTBEPTON CTa-
O 60nNe3HN (apeakTUBHOM) XapaKTEPHO HapyLLUeHne
CO3HaHUs, HaNnoOMUHAOLLEe KaTtaToHWo, MyT3M, ANs
nsaTon (0bpaTHOro perpecca CMMNTOMOB) — KOHrpapg-
Has aMHe3Us OANTENIbHOCTbIO OT 2 MecsLeB A0 Mosy-
roga [10, 15].

[varHoctnka ayTonmmyHHOro sHuyeganmta. Hau-
6onee MHMOPMATUBHBIM METOOOM OUArHOCTUKA SiB-
naetcsa aHann3 Ha aHTutena k NMDA-peuentopam
B KpPOBM UM LepebpocnunHanbHOlW Xngkoctn (pede-
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Puc. 4. TkaHb Nérkoro ¢ ABAEHNAMN COCYQNUCTOro NOSHO-
KpoBWUS, 4aCTb anbBEOs 3arnofiIHeHa 3KCCyfaToM, AecKBa-
MUPOBaHHbIM anuTenneM. OKpacka remMaToKCUIMHOM
1 303uHOM, x400.

Fig. 4. Lung tissue with the phenomena of vascular
plethora, some alveoli are filled with exudate, desquamated
epithelium. Hematoxylin and eosin stain, x400.

peHcHble 3HadveHus <1:10) [10, 11, 13]. K coxaneHuto,
B Poccun po HacTosiwero BpemeHu nabopaTtopHas
MMMYHOMOrMyeckKas anarHoCTuka ayToOMMMYHHOIO 3H-
uedanuta 3aTtpygHeHa B CBSA3WM C HEOQOCTYMHOCThIO
psifa COBPEMEHHbIX MMYHOJSIOTMYECKUX TECT-CUCTEM
ONS BbISABNIEHNST aHTUHENPOHANbHbIX aHTuTen [4, 15].
B uepebpocnunHanbHOM XNUOKOCTU U B Broxmmuye-
CKOM aHafim3e KpoBMW Mpu ayTOMMMYHHOM 3HUeda-
mTe cneunuyeckux WM3MEHEHUR He OTMe4vaeTcCs.
B uepebpocnmHanbHON >XXNUOKOCTU BO3MOXXHbI M-
houmnTapHbIi NEOUNTO3, YBENNYEHNE KOHLEHTPALNM
6enka, ypoBeHb IoKO3bl B Npeenax Hopmbl, B 61o-
XUMUYECKOM aHanmn3e KPOBM OXXUgaeMbl rmnoHaTpue-
MU, CHUXKeHMe obLero 6enka [4, 10, 12].

M3 MHCTpYMeHTanbHbIX METOLOB 06CliefoBaHuns
Hanbonee Ba>KHOW U KJNHUYECKN 3HAYMMON SIBMS-
eTcsa O3l, Ha KOTOPOI 4YacTo BbISIBNSETCS ovaroBas
nnn puddysHas menneHHas akTUBHOCTb BO BPEMS
3NU30A0B AWCKUHE3WIA WU NaTOoSIOrMYeCKUX [ABU-
>KeHUn, nHorga — cneuynduydHaa gna aHtn-NDMAR-
3HUedanMTa anunenTnyeckas akTUBHOCTL (extreme
delta brush), KoTopasi xapakTepusyetcs putmuye-
CKOW NpOAo/HKNTENBHON AeNbTa-aKTUBHOCTBIO C Ha-
JIOXKEHHOI 6eTa-aKTMBHOCTBIO Ha Ka)k[on Aenbta-
BosiHe [7, 8, 11].

Heviposusyannsauusi. Hanbonee nHhopmaTtusHoON
ansetca MPT ronoBHOro Moara, Ha KOTOpOW He BCer-
42, HO MHOrga O6Hapy>XMBaKTCS 30HbI MMMNEPUHTEH-
cuBHoCTU Ha T2/FLAIR B runnokamne, kope nonyLia-
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puii M Mo3xXe4kKa, N06HO-6a3anbHO 1 OCTPOBKOBOM
obnacTtsax, 6asanbHbIX raHrmMax, CTBOME FOSIOBHOMO
mo3sra [5, 7, 13].

CTonT OTMETUTB, YTO BCE MauMeHTbl C MOJO3pe-
HMEM Ha ayTOMMMYHHbIN 3HUedanuT TpebyoT guar-
HOCTUYECKOrO OHKOJSIOMMYECKOr0o MOUCKa, KOTOPbIN
BKJIloYaeT nposefeHue Y3 opraHos GproLLHON Mo-
noctTm n mManoro tasa, Y3/ WuTOBMOHOW >Xenesbl,
Mo MOKa3aHUsM — KOHCYNbTauuy y3kmx cneumanmc-
ToB [4, 8, 11].

[Mpy nocTaHoBKe AnarHo3sa ayTOMMMYHHOrO 9H-
uecdanuta BbIOENSIOT [Ba YPOBHA €ro LOCTOBEp-
HOCTN — BEPOATHbIN U [OCTOBEPHLIN. BepoAaTHbIN
NMDA-3HUethanuT ycTaHaBNMBakT B OCHOBHOM MO
KJIMHUYECKUM KpUTEepUusiM: ObICTPOE, MeHee 4em 3a
3 Mecsaua pasBuUTUE; HaNU4YMEe HE MeEHee YeTbIpEX
13 cnegylowmux LWEeCT CUMMATOMOB: MOBELEHYECKNE
N KOTHWUTMBHbIE HapYLUEHWUS, HapyLleHus peyn (My-
TU3M, ON32apTpus), ANUIENTUYECKNE NPUCTYMbI, IKC-
TpanupamugHble HapylleHus (rMnepKkuHesbl, AUCTO-
HU4YecKure No3sbl), yrHETEHNE CO3HaHUSA, BereTaTueHas
ONCHYHKLUNS UM TMAOBEHTUNALNSA, a TakxXe no na-
PaKJIMHNYECKNM NPU3HaKaMm: nameHeHns Ha 93l (¢po-
KanbHas nnu gnddysHas MeffieHHas akTUBHOCTb,
BCMbIWKN AeNbTa-BOSMH, 9nunenTu4eckas akTus-
HOCTb), B LiepebpocnunHanbHOM XNOKOCTN (nneoum-
TO3 UM ONIMFOKNOHasNbHblE aHTUTena). [JJoCTOBEPHbIN
AVarHo3 ycTaHaBfmBaeTcs NyTéMm nabopaTtopHOro
NoATBEPXAEHNSA KINMHUYECKIMX NPOSIBAEHU (06Hapy-
>XeHne aHTuTen K cyobepmHnue NMDAR) npu nckno-
yeHun gpyrux 3abonesaHuii. ViccneposaHuo Ha Ha-
M4ne aHTUTEN NOABEPraeTCs He TOJIbKO KPOBb, HO
n uepebpocnunHanbHas XXngkocTb [7, 12, 15].

JledeHne npoBogutcs cornacHo MexpyHapogHbIM
KOHCEHCYCHbIM pekoMeHpaunsM AMeprKaHCKoOW aka-
pemun Hesponorun (International Consensus Recom-
mendations for the Treatment American Academy of
Neurology, 2021) [16]. Mpn nopgo3peHnn Ha NMDARE-
3HLEMaNUT PEKOMEHOYETCSH He3aMensIMTENbHO, eLlé
0O TOro Kak 6yayT MnonyyeHbl pesynbTaTbl aHanM3oB
Ha aHTuUTena (CPOK MOSy4eHMs pesynbTata B TeYeHue
10-14 gHew), npucTynaTe K MMMyHoTepanuu [16].

CornacHo HaumMoHasbHbIM PEKOMEHZALUSM, B Ne-
YeHUN NPUMEHSIETCA MMMYyHOTepanus nepseon n BTO-
pon nuHUK. ViIMMyHOTepanusi Nnepeoii MHUW NpeacTas-
JIeHa TIOKOKOPTUKOCTEpOAaMn (METUANPEOHN3ONOH
no 20-30 mr/kr B CyTKu, HO He 6onee 1 r B CyTKu,
B TeyeHune 1-3 gHel exxeMecsa4yHo. Ecnu BHyTpMBEHHAA
Tepanus rioKOKOPTUKOCTEPOUAAMN HEQOCTYMNHA, Ha-
3Ha4yaeTcsa nepopasbHaa Tepanus — npegHU300HOM
no 2 Mr/Kr B CyTKW, Makcumym 60 Mr B CyTKu, B Te-
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YeHue NepBoN Hedenn C AafbHENWMM NOCTENEHHbIM
CHU>XEeHMeM [03bl Un gekcameTta3oHoMm no 20 mr/m?2
B CYTKW, pasfgenéHHas Ha 2-3 npuéma, B TeyeHue
3 pHen). OnntenbHas MMMyHOTepanvsi NepBON JIMHM
MOXET ObITb Ha3Ha4eHa Ha Cpok oT 3 go 12 mecs-
LeB B 3aBMCMMOCTM OT TsKecTu 3abonesBaHus. Vc-
NnoSb3yeTca TakXke TepaneBTUHecKun nnasmadepes
(HeObXOOUMO OTMETUTbL, YTO MNnasMadepes LOMKEH
npegwecTsoBaTb BHYTPUBEHHOMY BBEAEHUIO VMMY-
HOrIO6YIMHOB), a 3aTeM Ha3Ha4YaeTCcs MMMyHOTepanus
BHYTPVBEHHBLIMU UMMYHOIrI06ynuHamu (2 r/kr) [4, 8].

VMMmyHOTEpanns BTOPOW NMHMM NpefcTaBfieHa
XUMNOTEPANEBTUYECKUMI MNpenapartaMmm U MOHOKJIO-
HafbHbIMU aHTUTENamn. PEKomeHagyeTcs ncnons3osa-
Hue puTykcnmaba, uuknodochamuaa, MmkogeHonara
ModeTuna.

AYyTOUMMYHHbIN 3HUEdAaNUT B 3HA4YUTENLHOW CTe-
NeHn NopakaeT MONOLpbIX JIIOAEN, N €ero QUarHoOCTMKe
CNOCOBCTBYET XapaKTepHas KIVMHUYEeCcKas KapTuHa,
passuBaoLLancs B accoumauuy ¢ nieoLmMTo3oM k-
Bopa. B oTnmuMe OT cornacoBaHHOM KAUHUYECKOM
KapTuHbl, pesynstatel MPT MeHee npepckasyembi:
TONbKO 55% nauneHToOB MMEOT MOBbILLIEHHbIA CUrHan
FLAIR wnn T2 B OOQHOW WNN HECKONbKUX 0bnacTsax
rOfoOBHOrO Mo3ra, 6e3 CyLIEeCTBEHHOW KOPPEensLmmn
C CUMMNTOMaMu MNauUEHTOB (OaHHble He MNOKa3aHbl).
CornacHo peaynstataMm COGCTBEHHbIX HabGMOAEHNI,
41% naumeHToB ¢ aHTU-NMDA-peLenTopHbIM 3HLE-
danntoM He MMEKT KAVHUYECKN OOHapy>XMBaemon
onyxonu [5, 10, 11].

Kak nokasbiBaeT npeacTaBfieHHbIN HAMU KINHYE-
CKUWI cnyyau, Npy gnarHoCcTnke ayTOMMMYHHOIO SHLe-
hanuTa cnegyet obpallaTb BHUMAHWE Ha OCTPbIA 1Uin
NMOJOCTPbIA XapakTep pas3BuTusa 3abonesaHus, npe-
MOPOVAHBIN MHEKLNOHHBIA (POH, NOsIBNIEHNE KOMOU-
HauMn CMHOPOMOB, OEMOHCTPUPYOLWNX AN dY3HbIN,
a He 04aroBbIf XapakTep NaTonorun.

Mo gaHHbIM OTEYECTBEHHbIX U 3apybOexXHbIX aBTo-
pOB, Y BCEX NauueHToB C ayTOMMMYHHbIM 3HLedanu-
TOM OTMEYaKTCa MCUXUYECKNE W/WAN KOTHUTUBHbIE
pacctporicTtea [1, 4, 11]. B npeacTtaBneHHOM KMHU-
YEeCKOM cryyae 3aboneBaHue Ha4yMHanoCb C MCUXun-
YECKMX HapyLEeHWA 1 OBUraTeNbHOro BO30Y>XAEHNS
(HeraTnBu3Mm, NabuNbHOCTb HACTPOEHMWS, ranaoLu-
HaTOPHbIA cuHApoM, 6pen, OeduUNT KOrHUTUBHBIX
yHKLMR). BonbHasa 6bina nepeseneHa N3 NncuxmaTpu-
4YeCcKOoro crtauuoHapa npv NosiBNeHMn o0bLemMo3roBon
cumnTomaTuku. B ganbHenwemM npucoeguHnInCh He-
BPOJIOrM4ECKIME CUMMATOMbI: OTCYTCTBME peveBoi Npo-
OyKLUMK, OTCYTCTBME peakuun Ha 6oneBble pasgparki-
TeNW, reHepann3oBaHHble ANUIENTUYECKNE NPUMNaLKN.
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Ha 93l Habnoganucek BblpaXkeHHble Anddy3Hble
N3MeHeHUs1 BUONOTEHLMANOB FONIOBHOMO MO3ra pery-
natopHoro xapaktepa, KT ronosHoro mosra n Y3U
OpraHoB Manoro Tasa OpraHU4eckor naTtonorun He
BbigBUAN. AHanuaupys nabopaTopHble uccnegosa-
HUS, Y HaLLen NauneHTKn B LLepebpoCcnmHanbHOM Xung-
KOCTW He BbISIBIEHO MATONIOMNMYECKNX OTKJIOHEHWN
OT pedepeHCHbIX napameTpoB, B OMOXMMUYECKOM
aHanuse oTmevanacb runoHarpuemms (129 mmonb/n),
YTO COOTBETCTBYET AaHHbIM NNTEPATYPHbIX NCTOYHU-
koB [4, 9, 11].

3AKJTIOMEHUE

AyTOMMMYHHbI 3HLedannT TpebyeT HAaCTOPOXEH-
HOCTW Bpadyen BCeEX cneuuanbHOCTeN (HEBPOJSIOros,
NCUXMaTpPOB, MHEKOSIOrOB, PEaHMMaTONI0roB, NHMEK-
LMOHNCTOB), KOTOPbIE MOIYT BCTPETUTLCHA C AaHHbIM,
B BbICLUEN CTEMNeHN gpamMaTuyHbIM, HO BMOJIHE MOpA-
JalOLLMCA CBOEBPEMEHHO HAYaToOMy JIe4eHuo 3a00-
nesaHuem. Npn 3TOM BaXKHO OTMETUTb, YTO KANHWYE-
CKUX pasfinyuii Mexxay ayTOMMMYHHbIM 3HUEehannuToMm,
passuBwMMcs Ha goHe U07.1 COVID-19 nnu gpyrux
(hakTOpPOB puCKa, He CyLLeCTBYeT. Y Bpayei Bcex cne-
UmManbHOCTel JoJKHA ObITb ONpedenéHHas HacTopo-
>KEHHOCTb B OTHOLUEHUN TEX NaLMEHTOB, Y KOTOPbIX Ha
¢oHe UO7.1 COVID-19 maHuecTnpytoT npexxae BCcero
NcuxonaTosIormyeckne CUMMNTOMbI.

CBoeBpeMeHHas AuarHoCTrKa AaHHOW naTtonoruu,
6a3npyloLascs Ha 3HaHUN KIIMHWYECKNX OCOGEHHO-
CTEN, B COMETAHUN C COBPEMEHHBIMI N1abopaTopHbI-
MU 1 MHCTPYMEHTaNIbHbIMU METOLAMU UCCNea0BaHNN,
NMoO3BOJINT BOBPEMSI MPOBECTU afEKBATHYIO VMMYHO-
TPOMHYIO TEPaNUIO Y 3HAYUTENBHO YY4LIUTb NCXOabI,
npegoTBpaTUTb PasBUTUE KOMHUTUBHOMO AeduunTa,
04aroBbIX HEBPOJSIONMHYECKNX OCIIOXKHEHUA 1 CUMMTO-
MaTUYeCKOIN 3nUNENnCun.

NMH®OPMUPOBAHHOE COITIACUE

OT naumeHTa (3aKOHHOIO NPeACTaBUTENS) HE NOJTy-
YEHO MUCbMEHHOIo UHMOPMUPOBAHHOIO COornacus Ha
ny6nnKaumio ero n3o06pa>keHnin B MeANLIMHCKOM XXyp-
Hane No NpUYnHE CMEPTU MaumeHTa n OTCYTCTBMS ero
3aKOHHbIX npepcTaButenein. PelieHne o nybnukauum
AHOHVMMN3MPOBAHHOIO OMUCAaHUSA KIUHUYECKOro Chy-
Yas NPUHATO Bpa4ebHOM KOMUCCHE.

INFORMED CONSENT

No written informed consent has been received
from the patient (legal representative) to publish her
images in a medical journal due to the death of the
patient and the abscense of her legal representatives.
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A.B. Kynvkos, H.I1. [onoByMHa — nevYeHne nauueHTKy;
E.O. KynewioBa — nabopaTopHble nccnenoBaHns 6uo-
normdeckmx obpasuos nauneHTku; O.B. YnbsiHoOBa,
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KNUHUYECKUW CNYYAN NEKAPCTBEHHO-UHAYLUUPOBAHHON
APTEPUAJIbHOW TMNEPTEH3UI, BbI3BAHHO MPUEMOM
MUUUPPUIUHOBOW KUCNOTDI

O.H. AnuTponosa’, U.B. Ocunosa', C.b. Cunkuna?, J1.A. O6pasuosa’
1 AnTaiickuii rocyaapCTBEHHbIN MEOULIMHCKIIA yHBepcuTeT, BapHayn, Poccuiickas ®egepauyisi
2 KOHCyNbTaTMBHO-AMArHOCTUHECKII LIeHTp AnTaiickoro Kpasi, BapHayn, Poccuiickas ®egepaums

O6ocHoBaHue. B KimHn4YeCcKou rnpakTuke J1ekapCTBEHHO-NHAYUMPOBaHHas apTepuasibHast rmnepTeH3ust
4acTo OCTaéTCsl HeaMarHOCTUPOBAaHHOM, YTO SIBJISIETCS 3HAa4YMMOU rpOB/IeMON, MOCKOJIbKY BbISIBJIEHUE
3TUOJIOrMYECKOro hakTopa rpu gaHHOM (hopMe apTepuasibHON rnepTeH3mY No3BOJISIET rnogyac n3bexxarb
rpuéma aHTUrnnepTeH3NBHbIX rpenaparoB. Ba>kxHoe mecTo B angepeHumnabHON guarHoCTUKe apTepu-
asibHOV rNNEePTEH3MN U M/1aHNPOBaHN fAajlbHENLLEN CTpaTery BeAeHNs nayneHTa 3aHuMaeT TLyaTe/ibHoe
U3y4eHne CBOVICTB MPUHUMAEMbIX JIEKAPCTBEHHbIX MPEnaparoB 1 natopu3anNoIornd4eckux MexaHu3Mos,
JieXxalLmx B OCHOBE [MOBbILLIEHUST apTepuasibHOro AaB/IeHUs1 Ha hoHe npuéma ToU U MHOM CybCTaHLMN.
OnucaHne KAnHU4YeCKoro cray4as. [lpefcraBneH KIMHNYECKUIA CryYar naymeHTku 57 net eBponeous-
HOWI pacbl C CUHAPOMOM apTepunasbHON rMnepTeH3nY, aHaMHE30M KPU30BOIro rNOBbILLEHUST apTepunasibHO-
ro gaB/ieHus B Te4eHue roga. Ha ¢poHe [ByXKOMIMOHEHTHOW runoTEeH3MBHON Tepanuu (Hganamug 2,5 mr +
TenmucapTaH 80 Mr) COXpaHsieTCsl MOBbILLEHNE apTepuasbHOro AaBaeHus. VI3 aHaMHesa XXU3HWU rpumMe-
4yaTesibHO, YTO naymeHTKa COCTOUT Ha y4éTe y renatosiora fo rnoBogy XPOHUYECKOro BUPYCHOro renartu-
Ta C yMepeHHO aKkTUBHOCTH, rpuHUMaeT ®ocgornms. PusnkasibHOe nccaegoBaHne nogTBepansio Haaum-
4yme apTepuasibHON runepTeH3u Il cTeneHu, npusHaKkoB rNOpPa>kKeHNss OpPraHoB-MULLIEHEN HE OOHapPy>KEeHO.
BbisiBneHb! UMTONINTUHECKUI CUHAPOM MUHUMasbHou aktusHoctu (ACT 74,8 Ea/n, AJIT 60,5 Ea/n), runoka-
nmemmst (K+ 2,1 MMOJIb/1) HESICHOM 3TUOI0rn, aslbJOCTEPOH B ripeaesiax Hopmsl, MetaHegdpuH (80,4 nr/mn
npu Hopme <64) n HopmeTaHepuH (276 nr/mn rnpu HopMme <176) B niasme KpoOBU MoBbilleHb!. 1o pe-
3y/ibTatam MyJIbTUCTINPASIbHOM KOMIMbLIOTEPHOW TOMOrpaguv rnoYeKk v Haarno4Ye4YHUKOB [OMOTHUTE IbHbIX
0bpa30BaHuii He BbISIBAIEHO. BbiCTaBeH KIIMHUYECKUI AnarHo3: «/lekapCTBEHHO-MHAYLMPOBaHHas apTe-
puanebHas runepteH3us. ConyTcTayroLyme 3aboeBaHus: XpOHNYeCKui BupyCcHbii renatut C, ymepeHHast
aKTUBHOCTb. Bapuko3Hasi 60/1€3Hb BEH HUXXHUX KOHEYHOCTE». [1ocie OTMEHbI rnuymMppu3nHOBOW KNCIO-
Thl FOKa3aTesm apTepmnasibHOro 4aBaeHns U YPOBEHb Kasivsl B M/1a3mMe KpPOBU HOPMasin30BanChb, YTO HE
roTpeboBasio gasibHeNLIero npuéma aHTUrnnepTeH3NBHbIX MpPenapaToB. 3aknvYeHne. PaccMoTpeHHas
KJIMHUYECKasi CUTyaumsi SIBJISIETCS SPKUM MPUMEPOM PEeaKoro rnoboYHOro aggexkra rmuynppmn3nHOBOM
KUCJIOTbI B BUAE JIEKAPCTBEHHO-UHAYLIMPOBAHHOW apTepunasibHOA rnepTeH3NMN.

Knro4eBble cnoBa: JIeKapCTBEHHO-NHAYyUPpOBaHHas apTepunasibHas rurnepTeH3ns; CuMritoMmarn4deckas
aprepunasibHas rurnepTeH3ns; rnmyunppnusnHoBas Kicsora.

Ans yntupoBanns: AHtTponosa O.H., Ocunosa W.B., CunkunHa C.B., O6pasuyosa J1.A. KnuHn4eckunin cny-
Yyal NeKapCTBEHHO-MHAYLMPOBaHHOW apTepuanbHON rmnepTeH3Un, BbiI3BAHHOW NPUEMOM MINLMPPU3N-
HOBOW KUCNOTbl. KiimHndeckas npaktuka. 2023;14(2):120-124. doi: https://doi.org/10.17816/clinpract138628

MocTtynuna 26.01.2023 MpuHsaTa 26.02.2023 Ony6nukosaHa 17.05.2023

OBOCHOBAHME

B KNMHU4YecKonm npakTrke NeKkapCTBEHHO-NHAYLN-
poBaHHasa apTepuanbHas rmnepTeH3ns 4acTo OCTaéT-
CA HepMarHOCTUPOBAHHON, YTO SBNSETCS 3HA4YMMONW
Npo6.J1IeMOii, MOCKOJbKY BbISIBIEHNE 3TUONOMMYECKOro
dakTopa nNpu gaHHon opme apTepuansHoOn runep-
TEH3MM NO3BONSET N3bexaTb MHULMNPOBAHUSA TUMO-
TEH3UBHOW Tepanuu. Konn4ectBo TakMx NauMeHTOB
HEYKJIOHHO YBENNYMBAETCS, YTO CBA3AHO C nonunpar-
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Masuen, B YEM onpenenéxHHyo pofib UrpaeT HapacTa-
oLas nonynspHOCTb npréma GroNorm4eckn akTus-
HbIX 0OOABOK, KOTOPbIE MOTYT MPUBOAUTL K PA3BUTUIO
Cepbeé3sHbIX NOOOYHbIX 3hHEKTOB, B TOM YUCIE K MO-
BbILLEHWIO apTepuanbHOro aasneHus. VI3BeCTHO, 4To
npenapaTtbl Ha OCHOBE MNULUPPUINHOBON KUCIOThI
obrnapatoT CNOCOBHOCTBIO BbI3biBATb MCEBLOIMMEP-
anbAOCTEPOHU3M, YTO BJIEYET 3a cOOOI NoabEM apTe-
puanbHoro gasneHus [1-3]. Takum obpa3om, gaHHble
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A CLINICAL CASE OF DRUG-INDUCED ARTERIAL HYPERTENSION
CAUSED BY GLYCYRRHIZIC ACID

O.N. Antropova', I.V. Osipova’, S.B. Silkina?, L.A. Obraztsova'
1 Altai State Medical University, Barnaul, Russian Federation
2 Consultative and Diagnostic Institute of the Altai Territory, Barnaul, Russian Federation

Background: In clinical practice, drug-induced arterial hypertension (AH) often remains undiagnosed,
since the identification of an ethical disease in this form of AH avoids the initiation of antihypertensive
therapy. A critical part in the differential diagnosis of hypertension and planning of long-term
strategies for managing a patient requires a thorough study of the properties of the drugs taken and
the pathophysiological mechanisms that depend on the increase in high blood pressure against the
background of taking one or another substance. Clinical case description: Assumption of pregnancy in
a random 57-year-old Caucasian female patient with AH syndrome and history of AD crisis during the year.
Against the background of two-component antihypertensive therapy, indapamide 2.5 mg + telmisartan
80 mg, increased blood pressure. From the anamnesis of life, it is noteworthy that the patient should
keep records with a hepatologist; with a diagnosis of chronic viral hepatitis C with moderate activity, she
takes Phosphogliv. Physical examination confirmed the presence of grade 2 hypertension; no signs of
target organ detection were found. Laboratory and instrumental research showed cytolytic syndrome of
minimal activity (AST, 74.8 U/I; ALT, 60.5 U/l), hypokalemia (K+ 2.1 mmol/l), unknown etiology, aldosterone
within the normal range, metanephrine (80.4 pg/ml at a rate of <64 pg/ml), and normetanephrine
(276 pg/ml at a rate of <176 pg/ml) in blood plasma are increased. MSCT of the kidneys and adrenal
glands revealed no enlarged formations. Drug-induced arterial hypertension was clinically diagnosed.
Concomitant diseases: Chronic viral hepatitis C, moderate activity. Varicose veins, venous infection of the
extremities. Dynamics and outcome. After the abolition of glycyrrhizic acid, blood pressure and potassium
levels in the blood plasma returned to normal, which is not recommended to take antihypertensive drugs.
Conclusion: An exceptional clinical situation is a pronounced manifestation of a rare side effect of
glycyrrhizic acid in the form of drug-induced hypertension.

Keywords: drug-induced arterial hypertension; symptomatic arterial hypertension; glycyrrhizic acid.
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JleKapCTBEHHbIE CPEACTBA OOJKHbI paccMaTpuBaTb-
CA nevawim BpadoM Kak noteHuunanbHasa n 06paTv|-
Masi NpuYMHa HEKOHTPONNPYEMOW apTepuanbHON -
nepteHsuu [4, 5].

KJIMHUYECKWNIA NPUMEP

O nauueHTe

Ha npuém K kapguonory obpartunacb >XeHLUMHa
B BO3pacTe 57 neT eBponeonaHon packl ¢ xxanobamu
Ha MOBbILLEHME apTepuanbHoro aasnexHms o 160/90-
180/100 mm pT.CT., nepeboun B paboTe ceppua, CKOBaH-
HOCTb B JIEBOI MOJIOBUHE FPYAHON KNETKN 6e3 CcBA3U
C (hn3nyeckomn Harpy3Koi.

M3 aHamHe3a 3a60neBaHns U3BECTHO, YTO NOABEMBI
apTepuanbHOro gasneHns otmedaet ¢ mas 2020 ro-
[0a; TMNOTEH3MUBHbIE NpenapaTbl PaHee He NPUHUMa-

fla N 3a MeOUUUHCKOM MOMOLLb0 He obpalianach.
B Hos16pe 2021 roga oTmevana y4alleHne anu3onos
MOBbILLEHNSA apTepuanbHoro gaeneHus o 160/90-
190/100 mMm pT.CT., 4TO TpeboBano Bbi3oBa bpura-
Obl CKOpPOW MefUUMHCKOW MoMoLW (pekoMeHZoBaH
NPUEM MOKCOHUOUHA, Ha (DOHE Yero OTMeYeH MnoJso-
XUTENbHbIN adekT). CToNKMe 1N YacTble NOALEMbI
apTepuanbHOr0 OaBAEHUSA NOCAYXWUAN MPUYNHON 06-
palleHnsa NauMeHTKN K Kapguosory, KOTopbiM Oblia
WHULMMPOBAHA [OBYXKOMMOHEHTHAsS TMMNOTEH3UBHAs
Tepanusd, BKto4YaBWas vHganamug B [ose 2,5 wmr
n TenmucapTaH B go3e 80 mr. Ha poHe neveHns ue-
NleBOe apTepuanbHOe AaBfieHNe He JOCTUMHYTO.

3 aHamMHe3a XX13HM M3BECTHO O AuarHo3e XPoHuye-
CKoro BupycHoro renatuta C yMepeHHON akTUBHOCTH,
Nno NOBOAY Yero NpuHUMaeT perynapHo ®ocgornms.
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®dusukanbHasa guarHocTmuka

Mpyn ocmoTpe CoCTosAHME NauMEHTKU YOOBNETBO-
puTensHoe. KoXHble MOKPOBbI (hN3N0NOrMYECKON OK-
packu. lMpn ayckynstaumm Nérknx BbICNYLUNBAETCH
BE3UKYNAPHOE ObIXaHue, Xpunbl OTCYTCTBYIOT. ApTe-
puanbHoe fasneHne 165/95 MM PT.CT. Ha NIEBON pPyKe,
166/100 MM pT.CT. — Ha npasBoi. YacToTa ceppeu-
HbIX COKpalieHun 74 ya./MuH. T1o gaHHbIM aycKynb-
Taumu ceppua, TOHbl SICHbIE, PUTM MNPaBWSIbHbIA, OT-
Me4aeTCs akueHT 2-ro ToHa Haf aopToi. XKMBOT npwu
nanbnauum Msrkuin, 6e360ne3HeHHbI BO BCEX OT-
penax. NeveHb No Kpato pEGepHON Ooyru, NepKyTop-
Hble pa3mepbl No Kypnosy 9x8x6 cm. Mouesblgenu-
TenbHasi cuctema 6e3 ocobeHHocTel. Mpn ocMmoTpe
H/XKHUX KOHEYHOCTEN OTMeYarTCs NacTO3HOCTb ro-
NIeHel 1 BapUKO3HOE pacLUMpeHE BEH NEBOW H/XKHEN
KOHEYHOCTMW.

MpeaBapuTenbHbIA gUarHo3

OTMedaeTcs KapTuHa UUTOIMTUYECKOrO CHAPOMA
MUHMMaNbHON aKTUBHOCTK (acnapTaTaMMHOTpaHcde-
pasa 74,8 En/n, anaHnHammnHoTpaHchepasa 60,5 Ea/n)
1 runokanmemus (K+ 2,1 MMonb/n) HESCHOI 3TUONOT UK,
4YTO MOCNY>XXWUIO OCHOBAHNEM AN1st HA3HAYEeHUs 4oNos-
HUTENbHbIX METOA0B UCCNeqoBaHNIA.

JlaGopaTopHOe U UHCTPYMEHTallbHoe

nccnepgoBaHune

YpOBeHb anbfoCTEPOHA B Mjla3mMe KpPOBM B Npefe-
nax pedepeHcHbIx 3HadveHui (181,0 nr/mn), metaHed-
puH 80,4 nr/mn (Mpy HOopMe <64) n HopMeTaHedpuH
276 nr/ma (mpu HopMe <176), BO3MOXKHO, MO MpUYMHE
HapyLUeHNs NPUHUMMOB MOATOTOBKM MW CaMol Npo-
uenypbl 3abopa KpoBMW; NMpU MOBTOPHOM OMNpegene-
HUWM — rokKasaTenn B HOpPME.

[Mpyn XONTEPOBCKOM MOHUTOPUPOBAHUM 3NIEKTPO-
Kap4morpaMmMbl 3apermcTpupoBaH CUHYCOBBIN PUTM
CO cCpefHeil 4acTOTON CepAedHbIX COKpaLleHWit
77 yo./MyH; Npexogsawmnx HapyLleHnii MpoBOAMMOCTM
N NLIEMUNYECKNX U3MEHEHU 32 BPEMSA UCCNEOOBAHNS
He BbIsBNeHO. MynbsTucnmpanbHas KOMMbIOTEPHAs
ToMOrpacus nodek M HagmnoO4YeyYHUKOB HEe BbIsiBUSIA
OOMONHUTENBHBIX 0bpa3oBaHuii. VIckntoveHbl ¢eo-
XpoMOLMTOMa 1 runepanbgoCTEPOHN3M B KavecTse
NPUYMH 3NEKTPOSIUTHBIX USMEHEHNI Y BTOPUYHOIO MO-
BbILLEHNSI apTepranbHOro AaBfIEHUS, YTO MOCYXXM0
NMOBOAOM PacCMOTPETb BbISIB/IEHHbIE HAPYLLEHUS KaK
pe3ynsrar nobo4YHOro AencTBus MPUHUMMAaeMbIX na-
LUMEHTKON NeKapCTB, B HYaCTHOCTU MIMLUPPUSNHOBOM
KNCNOThI, SABASAIOLLENCA [ENCTBYOLWMM BELLECTBOM
npenaparta docgornms.
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KnuHu4yeckuit guarHos

[MocTaBneH KNUHWYECKU auarHos: «JlekapcTBeH-
HO-MHOYUMpOBaHHasa apTepuanbHas runepteHaus. Co-
nyTCTBYOLWME 3aboneBaHns: XPOHNYECKNIA BUPYCHBbIN
renatut C (reHOTUN? BUPYCHas Harpyska?), yMepeH-
Hast aKTUBHOCTb>.

AnHamMmuka u ucxogbl

[Mocne OTMEHbI MUUMPPU3MHOBOW KUCAOTbI MOKa-
3aTenn apTepuasnbHOr0 OaBfeHus 1 KOHLUEeHTpauus
Kanusa B niasme KpoBW HOPManu3oBasiiCb, YTO He
notpeboBano AanbHenwero npuéma aHTUrunepTeH-
3MBHbIX npenapartoB. [lpy ambynatopHom Habso-
OeHUn B OMHaMUKe 4epe3 6 MecsaueB npu CyTOYHOM
MOHUTOPVPOBAHNM apTepmrasnibHOr0 AaBfeHNs 1 caMo-
KOHTpOJIEe apTepuasibHOE OaBfieHne B HOpMeE, Xanob
naumneHTKa He npegbssaana.

OBCYXOEHUE

N3BecTHO, 4TO MPUEM HeCcTepouaHbIX MPOTUBO-
BOCMNaNIMTENbHbIX MPEenaparoB, MPOTUBOOMYXONEBbIX
npenaparos, CTEPOMAO0B, CUMNATOMUMETUKOB U APYINX
accouunpoBaH C BTOPUYHbLIM NMOBbILLEHEM apTepuarb-
HOro AaBfieHUs, OOHaKO He TaK 4acTo B KJIMHUYECKON
NpakTNKe BCTPEYaEeTCs apTepuasibHasi rmnepTeH3us,
NHOYUMPOBaHHAsA NPUEMOM MMLMPPU3NHOBOI KUCO-
Tbl, KOTOpas, CoOrnacHo pekoMeHgauusm Eesponeinckoro
obLecTBa kapguonoros (2018) no BeeHWtO NaLeHToB
C apTepuvanbHOW rMnepTeH3nen, BKKOYEHa B NepeYeHb
NIEKAPCTBEHHbIX CPEACTB, BbI3bIBAKOLIMX MOALEM ap-
TepuanbHOro pasneHus. [MuumppusnHoBas KucioTa
NHrnbupyet depmeHT 11B-rngpokcucTeponanernapo-
reHasy 2-ro tuna (11B-HSD), obecnedymBatomii nepe-
XO[, KOPTU30/1a B HEAKTUBHYHO (hopMy (KOPTM3OH) [6-8].
Takum 06pa3oM, KOPTU30JS1, B3aMOLENCTBYSI C MUHE-
PanoKOPTUKOMAHLIMU peLienTopamMmn Kopbl Hagnoyey-
HMKOB, BbI3bIBaET YyBeNMYeHne peabcopbunm MOHOB
HaTpUS 1 3KCKPEeLMn NOHOB Kasins, YTO CONPOBOXAaeT-
CSl rMNepBONEMUEN, MMNOKaNNEMMEN, MeTaboNNYeCKNM
ankanosom. BeblweonucaHHble HenporymopasbHble
N 3NEKTPONNTHbIE HapyLleHus (ncesgorvnepanspo-
CTEPOHM3M) BJIEKYT 32 COOOI NOBbILLEHNE apTepralib-
Horo faeneHus. bonee Toro, cHuxaetcs 6uogocTyn-
HOCTb MMaBHOrO BaszogunaTatopa — OKcuaa asoTa
(NO) [8], 1 mpoucxoauT akTuBaumsi SHOOTEIMHOBOM
CUCTEMbI, MapPKEPOM KOTOPOW SABASAETCHA dHAOTENNH-1
(ET-1) — MOLHBIA Ba30KOHCTPUKTOP, Ybl 3PHEKTbI
peannayroTcs NyTéM CBA3bIBAHWUS CO Cneuugu4ecku-
MU peLenTopamMm rnagkoMbILLEYHbIX KIETOK COCYa0B.

[MprHMMas BO BHMMaHWeE BbllLieyKa3aHHble natopu-
310NOrNYECKe MexaHu3Mbl, OnocpefoBaHHble Mpu-
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EMOM MNLMPPUSNHOBOW KUCNOTbl, MOXHO BbIOENUTb
KJlo4eEBblIE OCOBEHHOCTM [AHHOrO BapuaHTa nekap-
CTBEHHO-UHAYLMPOBaAHHOW apTepuanbHON runepTeH-
3N — TUNEPBOJIEMUID 1 BA30KOHCTPUKLKMIO, 06yC-
nosnvBaoLlLme NoabEM apTepuasnibHOro [AaBneHus,
a Takxe runokanuemuioo. TeyeHue apTepuanbHOm
rMnepTeH3nn y naumeHTK! CONpOBOXXAANIOCh BbliLLe-
nepeyncneHHbIMin OCOBEHHOCTAMM, KOTOPbIE Haxo-
ONNNCb B MPUYUHHO-CNEACTBEHHON CBA3UN C MPUEMOM
npenapata docdornme, 4TO MNOLTBEPXKAANOCH per-
peccuer UMELLIMXCSA HapyLLIEeHWUIA NocCe OTMEHbI faH-
HOrO NEeKapCTBEHHOrO CpeacTaa.

AHanusnpysa cnyYan [aHHOW MauueHTKu, CToUT
06patnuTb BHUMaHUE, YTO CepAaevHOo-cocyancTas na-
TONOMMS MOXKET BbICTYNaTb B Ka4eCTBe «BHEMNEYEHOU-
HoW» MaHudecTauun supycHoro renatuta C [9, 10].
C uenbio ynyydleHns NporHo3a naumeHTKu, npodgu-
JIAaKTVKN NMPOrpeccupoBaHns UMEIOLLENCA CepaeyHO-
COCYANCTOW naTonormm Heobxoamm Nogbop NpPoTNBO-
BVYPYCHOW Tepanuu, HarnpaBfieHHOW Ha 3apaguKauumio
Bupyca renatuta C, 4To Heo6xoaMmMo Ans npenoTspa-
LEeHNA pasBuUTUS LMppo3a MeYvYeHn u renaTolensto-
NIAPHON KapLUMHOMBbI.

3AKJTIOMEHUE

MpencTaBneHHbIN KAUHUYECKNI CnyYal Noavép-
KnBaeT HeobxoguMOCTb TLaTesbHOro cbopa aHam-
He3a B anddepeHunanbHOn AMarHOCTUKE PasinyHbIX
GhopM CMMNTOMaTUYECKON apTepuasnibHON rMnepTeH-
3un. B yacTHocTu, TpebytoT 0CO60ro BHUMaHNSA NMPUHN-
Maemble nauneHToOM NeKapCTBEHHbIE CPeACTBa, BKIIO-
yas 6e3peuenTypHble Mpenapatbl, KOTOPble MOryT
CNY>XUTb NPUYUHON CTONKOro nogbEmMa apTepuasnbHo-
ro AaBneHnsi. PacCcMOTpeHHas KIMHMYeCKas cuUTyauns
ABNSAETCA APKUM NPUMEPOM PeaKoro nobo4Horo ag-
hekTa MMUMPPUSNHOBON KUCNOTbI B BMAE NlEKapCT-
BEHHO-VHAYLIMPOBAHHOW apTepuanbHOM rmnepTeH3nn.

NMH®OPMUPOBAHHOE COINMACUE

OT nauueHTKn nosly4eHo A06POBOSIbHOE UHGOP-
MUPOBaAHHOE corfacue Ha nybnukauumo aHOHUMU3U-
POBaHHbIX AaHHbIX €€ nctopun 6onesnu (20.01.2021).

INFORMED CONSENT

Voluntary informed consent was obtained from the
patient for the publication of anonymized data from
her medical history (20.01.2021)

AONOJNIHUTENIbHAA NHOOPMALUA
Bknag aBtopoB. O.H. AHtponosa, C.b. Cunku-
Ha — cbOop N aHaM3 UHCTPYMEHTaIbHbIX NCCenoBa-
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HWI, nedeHne naumeHTkn; M.B. OcuroBa — NOWUCKO-
BO-aHannTnyeckas paboTa, 06Cy>XAeHNE Pe3yiLTaToB
nccnepgosanus; J1.A. O6pasoBa — NONCKOBO-aHaN-
Tuyeckas paboTa, HanucaHue TekcTa cTaTbu. ABTO-
pbl NOATBEPXKAAIOT COOTBETCTBME CBOEro aBTOPCT-
Ba MexXayHapopHbiM kputepusam ICMJE (Bce aBTopbl
BHECNN CYLLECTBEHHbIA BKSag B pa3paboTKy KOH-
uenuun, NPOBELEHNE WUCCNEeOOoBaHUSA U MOJrOTOBKY
cTatby, NPOYIN 1 006pNAM GUHANBHYIO BEPCUIO Me-
pen nyénmkaumnen).
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