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BCTyI'I nrtenbHoe CJioBO

YBaxaemble yntatenu, konnerun! loporune apysba!

Bcero nuwub KBapTan npoLlen ¢ MOMeHTa BbiXoa B CBET NepPBO-
ro HOMepa Hallero >ypHana, a yXe 3HauMmble N3MeHEeHNA Mnpo-
M30WN B OKpyxawlem Hac Mmupe. CylleCTBEHHOe CHUXKeHue
3a60/71eBaeMOCTI HaceneHNa KOPOHaBMPYCHOW uHbeKuueln oTo-
LBUHYINO Ha BTOPOW AU iaXke Ha TPETUiA NiaH Npobnemy neyeHns
nauneHtoB ¢ COVID-19. CerogHs Ona MeguLMHCKOrO COCNOBUS
BaXKHOW 3ajjauell OCTaeTCA MOWCK HOBbIX METOAOB MeANLIMHCKON
peabunuTaumm 3TUX NaLUeHToB, pa3paboTKmn BONPOoCcoB IGPpeKTuB-
HOV NPOGUNAKTUKI 1 TEUYEHUS TAXKENbIX OCTIOMKHEHWIN 3TON NHEK-
unmn. OueHb NPUATHO, YTO YXKe B TEKYLLIEM HOMepe Halllero n3gaHua
MO>HO HalTV NybnmKaLmum, KacawLmecs 3Toro BaKHOro Bonpoca
(cTaTbsi Npod. B.A. XpbilwaHoBuMya ¢ coaBTopamm «BnnaHme BeHos-
HbIX TPOMOOTNYECKMX OCNOXKHEHWI Ha NOKa3aTenu NeTanbHOCTH y
nauueHTos c COVID-19: cuctemaTnyecknin 063op nutepaTypbl U Me-
TaaHanm3» 1 ctatba [1.H. MapunHKeBmya c coaBTopamu «YnbTpasBy-
KOBOe McCiefjoBaHNe Nerknx B OTAENEHUN UHTEHCVBHON Tepanum
y nauymeHToB ¢ nHeBMoHueln COVID-19»). CneumnanncTbl HalayT BO
BTOPOM HOMEpPE Hallero >ypHana UHGOPMaLMio O BO3MOXKHOCTM
NPUMEHeHNA Me3eHXVManbHbIX CTBOMOBbIX KNEeTOK AnA neyeHun
AMCOYHKLUMM TpaHCMaHTaTa MeyeHy, BbiI3BaHHOW €ro XpoHuue-
CKVM OTTOPXKEHMEM, NMPOaHaNN3NPYIOT CBEAEHNA O pe3yNbTaTuB-
HOCTW SHOYPONOrMYeCcKX onepaLuii y naLmMeHToB Co CKIepo3oMm
npepacTaTenbHON Xenesbl Ha GoHe abaKkTepranbHOro NPoCTaTuTa,
OLEHAT BO3MOXXHOCTU XMPYPrYecKoro nevyeHms naymeHTa ¢ AKTI-
IKTONUYECKNM CUHAPOMOM, BbI3BaHHbIM HEPOIHAOKPUHHOW Ony-
XOJIbIO JIErKOro, nosyyat MHGopMaLmio 0 MHOro$paKTOpHOW Npo-
6neme nospexaeHuin nepudeprnyeckrix HEPBOB NPU NPOBEAEHNM
pervoHapHoii aHecTe3un, 03HaKOMATCA C OCHOBHBIMU NPUYNHAMM
HeCOCTOATENIbHOCTM KMLLEYHOTO LUBa B KONTOPEKTaNIbHOM XMPYPrn.
MoncTuHe NHTEPHaLMOHANbHbI COCTaB aBTOPOB NPEeACTaBEHHbIX
nybénukaumin nopaTeepxaaeT MexayHapoAHbIl ypOBeHb Hallero
XKypHana, CBUAEeTeNbCTBYeT O 3a1HTEPeCOBaHHOCTU CMeLuanncToB
pasHbIX CTpaH B nonynapusauuy NpopeccroHanbHbIX 3HaHUIA 1
COOCTBEHHOTO OMbITa Ha CTPaHMLIAX UMEHHO HaLLEero N3faHus.

B nocnepHee Bpema (B TOM umcie M Ha CTpaHMLAX Hallero
XKypHaJsia) Mbl MHOFO FOBOPVIM O «MPOPbIBHbIX» TEXHONOMMSAX B Me-
AULMHE 1 XUPYPriK, KOrAa UCNOoNb30BaHNE BbICOKUX TEXHONOTUIA
NO3UTVBHO OTPAXaeTCA Ha pe3ynbTaTaxX XUPYypPruyeckon aeatenb-
HoCTW. Be3ycnioBHO, BbICOKOUYBCTBUTENbHAA OMTMKa M CMapT-
cucTeMbl HaBWrauum AR BbINOIHEHNA BbICOKOTOUHbIX onepaLui,
«yYMHble» NArHOCTNYECKMe NPOrpamMmMbl, KOMMbIOTEPHOE 3peHune 1
Cnoco6bl yCUNEHHOW (MOBbILEHHO) BU3Yyany3aLmm KOMMNETEHTHbIX
onepaunoHHbIX 30H NPW BbIMOSHEHUN XMPYPr1MYeCcKoro BMmella-
TenbcTBa, PobOThI ANA MPOBEAEHMUA SHAOCKONNYECKMX 06CnefoBa-
HUI 1 onepauuii, NPUMeHeHNe NCKYCCTBEHHOW HeMPOHHOW ceTu 1
MaTemMaTMyecKknx anmnapaTHbiX Mofaeneil ANnA NPOrHO3MpPoBaHUA 1
pacnosHaBaHUA 06pa3oB No3BoNAT 6onee NPeLU3NOHHO (1 ras-
Hoe - 6onee 3¢deKTMBHO) BbIMOAHATL dTanbl onepauuy, genas
paHee BbICOKOTpaBMaTUYHble BMeLLaTeNbCTBa bonee Wagawmmm n
ManouHBa3MBHbIMK, CMOCOOCTBYS Gonee GbicTpol peabunuTaumm
NaLMeHTOB NOC/IE XMPYPrYeCKNX BMELLATeNbCTB U PaLMoHanbHO-
My 0BYUEHMIO XMPYProB HEO6XOAUMbBIM NPAKTUUECKUM HaBblKaM 1
NOBBILLEHNIO NX KBaNMPUKaLmnn. BaxKHOCTb MHHOBaLMI B XMpPYpPru
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HecoMHeHHa 1 abcontoTHa. Hapagy ¢ 3Tim He cnepyeT 3abbiBaTb,
YTO BCE HalUN COBPEMEHHbIE 3HaHWA — 3TO UTOT OFPOMHOrO Tpy-
fa npepjlecTByOWNX NOKoNeHNN Xnpypros. OAMH U3 0CHOBOMO-
NIOXKHWKOB OTeyecTBEeHHOW Henpoxupypriv Hukonan Hunosuu
BypaoeHko (1876-1946) nucan: «[inAa ocBelleHWs U MOHUMAHUA
HaCTOALLEro Nosie3Ho NepeBepHyTb HECKONbKO 3abbITbIX CTPaHUL
MNCTOPUN MEAWLUHDI, @ MOXET ObiTb, HE CTONBbKO 3abbITbIX, CKOMb-
KO AN1A MHOTMX HEN3BECTHbIX». 3HAKOMCTBO C UCTOPUEN pa3BUTUA
HanpaB/ieHUA CBOEW AEeATENIbHOCTU TaKKe Ba)KHO ANIA KaXX4oro
y4eHoro, cneuuanncra, B Tom unicne n ana xupypra. imeHHo no-
3TOMY pefakuma Hallero XypHana C yAoBONbCTBMEM NPUMET AN1A
ny6nvkaumm ctaTby, Kacalowmeca NCTOPUN OTEYECTBEHHOW XU-
pyprvn, 3aTparvBatoLyme BONpochl CO3AaHNA U Pa3BUTUA AnarHo-
CTNYECKUX U JIeYeOHbIX TEXHOJIOTMIA, KOTOPbIE CErOfHA HAaXOAATCA
Ha BOOPYXEHNN COBPEMEHHON XMPYPrum, a Takxke cogepxalume
6uorpaduryeckme faHHble 06 OCHOBATENIAX OTEUECTBEHHbIX XU-
PYPruyeckmx WKOM 1 NPoJoMKaTeNAX 3aMmeyaTenbHbIX TPaauLuii,
NPOCNaBMBLLMX HaLly CneumanbHOCTb.

CerofjHA HW y KOTO HeT HWN Manelllero COMHeHWs, YTo AnA
[anbHenwero pasBUTUA BbICOKOTEXHONIOTMYHOW XUPYPruKn, CO3-
[aHVA HOBbIX 3PEKTUBHBIX METOLOB OKa3aHWA MEAULMHCKOW MO-
MOLLM NaLMeHTaM XUpPypPruyeckoro npoduns Heo6xoanMbl HOBblE
KaZpbl, CNOCOGHbIE pellaTh HecTaHAAPTHbIe 3aAaun, obnagaolme
He TONbKO COBEPLUEHHbIMY MaHyaslbHbIMW HaBblKamu, HO 1 [OCTa-
TOYHbIMU MO3HAHUAMMU B CMEXHbIX OTPACNIAX MEAULIMHDI, @ TaKXKe B
chepe MHGOPMALIMOHHBIX TEXHONOTMIA, GU3UKe, XMuK, buonorum
1 pAAe Apyrux oTpacne YenoBeyecknx 3HaHnin. iIMeHHo nosTomy
Ha CTpaHULax HaLLero »KypHana xoTenocb Obl yBUAETb MaTepuansl,
Kacawowumecs o6pa3oBaTesibHbIX acreKToB U OMbiTa MOArOTOBKM
COBPEMEHHOr0o XMpypra, cneymanmcTa, B KOTOPOM AOMKHbI TECHO
YKMBATbCA COOCTBEHHDBIN NPAKTUYECKUNIA OMbIT, TOMHOMEHHDIN Ha
6oraTtoe Hacnefue, OCTaBNeHHOe NPEeALEeCTBYIOWMMY NMOKONEHN-
AMU Bpayel, 1 COBPEMEHHbIE JOCTUXKEHNA HayKN.

YBakaemble Konneru! Pepakuma WCKpeHHe HapeeTca, 4To
Oypywme Bawm ny6nukaummn B >KypHane «Xupyprus. BoctouHas
EBpona» He TONbKO pacLIMPAT KPYyro3op crneymanicTos B BOMpPo-
cax AMarHOCTMKKM, NPOOUNAKTUKA U SIeYeHUA MHOFOYMNCIIEHHON
XVPYPruyeckon naTosiornm, HoO U CTaHyT B nocneaytoLem OCHO-
BOV ANA pa3paboTKky HOBbIX 3PPEKTUBHBIX METOLOB OKa3aHWA
MeAVLMHCKON NMOMOLLM, MeTOAOB, bosniee 3GPpeKTUBHBIX MO CpaB-
HEHMIO C CYLIeCTBYIOWMUMY; YKPENAT NPaKTUYECKMIA OMbIT, MOBbI-
CAT yBePEeHHOCTb XVpypra B CBoel 6bnaropofHon npodeccuu, 4o,
KOHEUHO Ke, He MOXEeT MONIOXKMNTENIbHO He CKa3aTbCA Ha UTOrOBbIX
pe3ynbTaTax leyeHus nauueHToB. 6o, kKak oTMeuan Bennmknii pyc-
ckuin nucatens JleB Hukonaesny Toncton (1828-1910), «aeno He B
TOM, UTO6bI 3HaTb MHOTO, @ B TOM, YTOObI 3HaTb 13 BCETO TOTO, YTO
MOHO 3HaTb, CAMOE HYXKHOEe».

MmaBHbI pepakTop B benapycn
lanH KOpun Muxannosuy
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Abstract

Purpose. To increase the effectiveness of treatment of children with postoperative intra-
abdominal infiltrates.

Materials and methods. The object of clinical studies was appendicular peritonitis in 150
children of 2-18 years old, who were in the department of purulent-septic surgery of the
Odessa Regional Children’s Clinical Hospital.

Results. The program of complex treatment of postoperative intra-abdominal infiltrate in
children with appendicular peritonitis by combined use of drug and preformed physical
factors under conditions of in-patient and out-patient treatment is developed. It is
proved that the detection of clinical signs (independent and provoked abdominal pain, a
palpable "tumor") indicates the formation of postoperative intra-abdominal infiltrate and
its localization, which requires obligatory comprehensive sparing treatment at all stages
of possible affect.

Conclusions. The use of the developed program of complex treatment improved
effectiveness of treatment and provided a "good" result in 95.1% cases and the absence
of an "unsatisfactory” result.

Keywords: treatment, management, children, postoperative intra-abdominal infiltrates
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Pesiome

Lenb. MNoBbicnTb 3pPeKTUBHOCTL NleUeHns AeTeln C nocsieonepauoHHbIMU UHTPaabao-
MUWHaIbHbIMW HOUNBTPaTaMW.

Matepuanbi n metogbl. OGBLEKTOM KNUHNYECKMX UCCIeA0BaHWU 6bli anneHANKYNAPHbI
neputoHUT y 150 getein B Bo3pacTe OT 2 Ao 18 neT, HAXOAUBLUMXCA B OTAENEHUN THOMHO-
cenTnyeckom xupyprum Ogecckon 06nacTHON AETCKON KNUHNYeCKon 6onbHULbI.
Pe3ynbraTbl. Pa3pabotaHa nporpamma KOMMIEKCHOrO feyeHna MnocsieonepaummoHHbIX
WHTpaaboMUHaNbHbIX MHOUNBTPATOB Y AeTel C anneHANKYNAPHbLIM NEPUTOHUTOM NyTem
COYETaHHOro NPYMEHeHNA MeJMKaMeHTO3HbIX 1 NpedopMUPOBaHHbIX Gpr3nyeckrx dak-
TOPOB B YCJIOBUAX CTAaLMOHAPHOIO 1 aMbynaTopHoro neyeHus. [lokasaHo, 4To 06Hapyxe-
HMe KINNHMYEeCKUX NPU3HaKoB (CaMOCTOATENbHAA 1 CPOBOLMPOBaHHaA 60b B XMBOTe,
nanbnvpyemas «ornyxosib») CBUAETeNbCTBYeT 0 GOPMMPOBaHUM MOCIeonepaLMoHHOro
WHTpaaboMUHanbHoro nHbUNbTPaTa 1 ero nokanusauuu, 4to TpebyeT obA3aTeNbHOro
KOMMEKCHOrO LWafALLero leYeHns Ha BCexX CTafmax BO3MOXKHOro adpdekra.

BbiBoAbl. [IpmeHeHne pa3paboTaHHON NPOrpaMmbl KOMMIEKCHOO JleueHrsA NOBbICUIO
3bbEKTUBHOCTbL NeyeHns 1 obecneynno xopowmin pesynbTat B 95,1% cnydyaeB n oTcyT-
CTBUE HEYOOBNETBOPUTENBHOIO pe3ynbTaTa.

KnioueBble cnoBa: fieyeHne, AeTy, nocneonepaluoHHble UHTPaabJoMUHaNbHbIe WH-
¢dunbTpaThl

B INTRODUCTION

The role of the greater omentum in the formation of intraperitoneal inflammatory
focus is one of the main factors determining the course of the postoperative period at the
acute surgical pathology of the abdominal cavity in children [1-3]. Being involved in the
inflammatory process, the greater omentum can complicate the course of the underlying
disease and provoke 30-35% relaparotomies after abdominal surgery in children [1, 3].

The analysis of modern literature data demonstrated that questions of diagnosis,
treatment management, choice of a method and volume of surgical intervention of the
intra-abdominal infiltrates are insufficiently studied. Questions of pathomorphological
disturbances features at omentitis remain open. The solution of those problems would
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significantly reduce the rate of complications at the early and remote postoperative
period [4-6].

Despite the great importance, there is a lack of scientific papers devoted to the study
of the formation, diagnosis and choice of treatment management of postoperative intra-
abdominal infiltrates, and not capture the scope of the task. So, our study is actual.

B PURPOSE OF THE STUDY

To increase the effectiveness of treatment of children with postoperative intra-
abdominal infiltrates (PIl) based on the use of comprehensive diagnosis and sparing
approaches to treatment.

B MATERIALS AND METHODS

The object of clinical studies was appendicular peritonitis (AP) in 150 childrenaged 2-18
years old, who were in the purulent-septic surgery department of the Odessa Regional
Children’s Clinical Hospital. Prevailing majority were children with local peritonitis (LP) —
129 (86.0%) patients, widespread inflammation of the abdominal cavity was observed in
21 (14.0%) patients. The criterion for selecting children for the experimental group was
the presence of postoperative complications of AP as an intra-abdominal infiltrate, the
main cause of which was the inflammatory change of the omentum. The mean age of
children with complicated AP was (9.8+0.9) years.

The clinical research method included follow-up and physical aspects; examination of
patients was performed systematically: examination, palpation, percussion, auscultation,
a necessarily rectal examination. The material for paraclinical studies were blood (venous
and peripheral), peritoneal content, urine and feces of patients. Ultrasound examinations
of the abdominal organs in children with AP and PlIl studied the violation of the abdominal
organs under conditions of occurrence of a primary paraapendicular abscess and P, its
monitoring under the influence of treatment. Assessment of the course and results of
treatment of children with Pll was performed with the calculation of x? Pearson’s statistics,
diagnostic coefficients, Student’s test, one-way ANOVA test, biometric analysis were
performed using MedCalc 9.03 packages; Statistics 8.0 and SPSS 11.01.

B RESULTS AND DISCUSSION

Based on the results of our own clinical studies, we have developed a program of
comprehensive diagnosis and treatment of Pll in children with AP by using a diagnostic
algorithm (clinical, laboratory, instrumental signs) and comprehensive sparing treatment
(drug therapy, preformed physical factors) at the hospital and outpatient stage.

To determine the indications for the use of the proposed treatment methods and to
develop a program of sparing comprehensive treatment of children with PII, it was wise to
conduct multidimensional clinical studies.

The peculiarity of the AP course in all studied children was the formation of local
intra-abdominal changes in the form of paraapendicular abscesses of different severity.
Intraoperatively, paraapendicular abscesses were detected in children with both diffuse
(DP) and LP. The most common formation of abscess Il - 53.8% in DP and 68.1% in LP,
while abscess lll in DP was only in every third child (38.5%), and in LP —in every sixth child
(15.6%).
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The average duration of the disease before hospitalization was 2.7 days in our
observations. Depending on the age, the average duration of the disease in children of
the first age group was 3.2 days, in the second and third groups — 2.5 days.

According to the results of the analysis, a reliable relationship between the duration
of the disease and the presence of preoperative complications of AP in the form of I-llI
abscess formation. In children with abscess lll, as the most severe form of intra-abdominal
complication of AP, the statistically significant duration of the disease was longer (4.6 days)
than in children with abscess | and Il (p=0.000018).

As the study of the correspondence of specific and nonspecific clinical signs of
complicated AP in children showed, the leading complaint was subjective and provoked
abdominal pain (142; 94.7%), the location of pain significantly more often indicated the
focus of theinflammatory process. Statistical analysis revealed an association of the studied
features with the prevalence and degree of intra-abdominal inflammation (p=0.0000).

So, "defense musculare" and peritoneal irritation on the right in LP were present
in 79.3% of children, and in DP - in 96.0% of patients along the whole abdomen. The
symptom of a palpable "tumor" was more often manifested in the abscess I-lll formation,
generally occurred in 56.0% of patients. Rectal examination for paraapendicular abscess
I-1ll not only helped to establish the diagnosis, but was also important in the dynamic
monitoring of the PII treatment quality. Indicators of leukocytosis in all children were
approximately the same - (14.70+£0.37) G/I. Changes in the leukogram correlated with the
prevalence of intra-abdominal inflammation, the severity of the child’s condition and the
duration of the disease.

Dysfunction of the organism caused by intoxication in all patients with both DP and
LP was confirmed by changes in the main biochemical parameters of the blood system:
decreased total protein, increased liver transaminases, urea and residual nitrogen, which
was caused by the response of the whole organism to intra-abdominal inflammation.

It should be noted that the clinical picture of DP and LP did not differ statistically
significant, was quite similar and difficult to differentiate at the preoperative stage,
although some signs (the palpable "tumor" symptom, the anterior rectum wall
overhanging) allowed to suppose the formation of localized inflammation as lI-lll abscess.

Bacteriological studies of the peritoneal exudate identified the pathogen in only
104 (69.3%) cases. According to the species composition of microorganisms, among all
positive studies, the priority was for Escherichia coli - 57 (54.8%) cases.

At ultrasound the attention was paid not only to the presence of structural changes
of the para-appendicular inflammatory formation, but also to its size, namely to its area,
which was calculated by ultrasonic sizes. The area depended on the amount of soft tissue
that participated in the formation of para-appendicular inflammation, most commonly
primary para-appendicular inflammatory formations were observed with the area of
20 cm? (115 patients; 76.7%), but in 8.0% cases the area of formation ranged from 60 to
100 cm?.

Postoperative intra-abdominal inflammatory formation as a rule had the area of
40 cm? (121 patients, 80.7%), but in 7.3% cases the formation area reached 60-100 cm?.
Further analysis revealed a relationship between preoperative complications in the form
of abscesses I-lll and the area of postoperative infiltrate, namely: in abscesses I-ll, the
area of formation was mostly up to 40 cm? (82.1 and 81.3%, respectively), abscesses Il led
as a rule to sizes larger than 60 cm? — 31.4%. So, the more severe was preoperative para-
appendicular inflammation, the greater was the area of the formed PII.
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Since 2/3 (59.3%) patients with AP are most often diagnosed PIl on the 4-6th day,
abdominal ultrasound on the 4-5th day after surgery in children with AP is optimal for the
early diagnosis of postoperative intra-abdominal infiltration.

Based on the results of our own clinical studies, a program of comprehensive treatment
of Pl in children with AP was developed through the combined use of drug and preformed
physical factors at the hospital and outpatient treatment.

The choice of Pll treatment management depended on the stage of the pathological
process, the type and severity of the disease, which was determined comprehensively by
clinical, ultrasound and laboratory studies. In the absence of abscessing signs, conservative
measures were used; at signs of abscessing and peritonitis — preoperative preparation was
made with the subsequent surgical intervention.

Conservative therapy was aimed at rapid relief of inflammation in the abdominal
cavity, prevention of abscesses, support of motor-evacuation function of the intestine,
prevention of adhesions in the abdominal cavity; its complex took place at the inpatient
and outpatient stages.

We have developed and applied a number of ways to correct the described violations.

When dense and loose PIl the local conservative treatment was conducted, which
included the first stage of the regional antibiotic (kanamycin) using a retroperitoneal
located microirrigator by the developed methodology [7] followed by electrophoresis
and used simultaneously microclysters with therapeutic antibiotic solution in 0.25%
solution dimexide about 30-50 ml twice a day; the second stage included the effect of
diadynamotherapy in the projection of infiltrate and nonsteroidal anti-inflammatory
drugs in the form of rectal suppositories at the age dosage twice a day.

Further comprehensive rehabilitation treatment of children with PIl was based on
the general principles of medical rehabilitation and provided the use of therapeutic
physical factors (TPF) at the outpatient stage of the outpatient setting. Treatment was
carried out according to our program [8] at the outpatient setting by using instrumental
physiotherapy and drugs, after relief of intra-abdominal inflammatory phenomena, drug
electrophoresis at the postoperative wound projection with the simultaneous use of
rectal suppositories Distreptase was performed; after that diadynamotherapy, ultrasound
injection of hydrocortisone was performed.

To assess the effectiveness of the proposed program of comprehensive treatment
of children with PII, we divided all patients into two groups - control (CG) (traditional
treatment) and the main group (MG) (developed treatment). Since after the primary
pathology the children were operated with open (laparotomy) and closed (laparoscopy)
methods. The each group was divided into subgroups according to the method of initial
intervention.

CG included 97 children, of whom 78 (80.4%) patients underwent open laparotomy
(CS 1), and 19 (19.6%) patients underwent laparoscopic treatment of the primary process
(CS 2). All patients of CG at the postoperative period were diagnosed PIl and had a
traditional treatment (infusion detoxification, general antibiotic therapy, symptomatic
therapy, antiseptic applications), and among TPF only UHF was used.

In the main group, 53 patients were divided into two subgroups as follows: MS 1 -
32 children with PIl, who were primarily operated on by the open way - laparotomy;
MS 2 — 21 patients who were primarily operated laparoscopically. The postoperative
period in patients with MS 1 and MS 2 was the same, there were no differences in clinical
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manifestations, so the basic therapy depended on the initial diagnosis rather than on
the method of opening the abdominal cavity. Under the conditions of Pll, rehabilitation
treatment was carried out according to the developed program.

The effectiveness of comprehensive treatment of children with Pll was assessed by the
dynamics of the postoperative course of the disease, taking into account the well-being
of patients, the severity of pain, general and local temperature response, disappearance of
the palpable "tumor", data of rectoabdominal examination, laboratory tests, ultrasound,
complications, terms of inpatient treatment. Monitoring of physical, clinical-laboratory
and ultrasound picture determined the further management of the patient.

The occurrence of immediate complications in children with PIl was studied during
inpatient treatment, the nearest - after the completion of outpatient treatment (a month
after hospitalization) and long-term results - a year after the inpatient treatment. Among
the immediate complications in our children with PIl were the following: wound (the
postoperative wound suppuration); intra-abdominal (torpid course of peritonitis, abscess
of the abdominal cavity infiltration, early adhesive intestinal obstruction); non-abdominal
complications (bronchitis, pneumonia, etc.). Immediate, the nearest and long-term results
were evaluated by three levels: "good", "satisfactory" and "unsatisfactory".

The "good" result meant that children did not give complaints, no violations of the
digestive tract were detected, there was no PIl. The "satisfactory"” results took place when
children complained of discomfort and abdominal pain, sometimes bowel dysfunction
occurred. The "unsatisfactory" immediate results included complications that led to the
abdominal cavity dysfunction: abscessing infiltrates in the abdominal cavity, adhesive
intestinal obstruction.

The comparative analysis showed that the complex inpatient treatment of children
with PIl using the potentiated regional physiotherapy in combination with endorectal
anti-inflammatory treatment had a favorable effect on the disease course, as evidenced
by the time of relief of major clinical signs in patients of MG as compared with patients
of CG.

It should be noted that the Pl course had its differences in children primarily operated
on by laparoscopy - in both CS 2 and MS 2 a closed intervention led to a more favorable
course of PII.

The use of intrafocal potentiated antibiotic therapy in combination with endorectal
anti-inflammatory drugs in the complex treatment of children with PIl at the inpatient
stage had a positive effect on the disease course, reduced the time of relief of the main
clinical signs by 5-8 days when comparing of MG and CG, decreased the stay of patients
in the hospital by 6-8 days.

Children who were primarily operated on by laparoscopy (CS 2 and MS 2) were in the
hospital for 3-4 days less than the comparison group, ie the closed intervention leads to
a favorable course of PII.

Ultrasound data in the dynamics correlated with physical signs and showed a decrease
in the infiltrate size in children of MG by 4-5 days earlier than in CG patients, in 24 (24.7%)
of which (21 with CS 1, 3 with CS 2) there was an increase in the heterogeneity of the
structure, the liquid intra-infiltrate component, effusion in the abdominal cavity, which
indicated the abscess of the infiltrate. In 53 patients of the main group (MS 1 -32, MS 2 -
21), where PIl was treated according to the developed method, abscessing was observed
in 5.6% cases, of which in MS 1 in 6.3% and in MS 2 in 4.8%. So, the use of the developed
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method of Pll treatment led to a 4.4-fold reduction in their abscessing compared with the
control group. However, the use of primary laparoscopic intervention also led to a 1.7-fold
reduction in Pll abscess between CS 2 (15.8%) and CS 1 (26.9%), and between MS 2 (4.8%)
and MS 1 (6.3%) - 1.3 times, which confirms the overall sparing of Pl in minimally invasive
interventions.

It should be noted that Pl abscess in patients correlated with the area of formation:
most often the area of such infiltrate was more than 40 cm?, i.e. the larger the area of PII,
the more often abscessing was observed. In laparoscopically operated children, the area
of the formation did not exceed 60 cm?.

Complications in children with Pll in MG occurred 4.6 times less often than in patients
with CG: in MG complication occurred in only 11.2% cases, while in children with CG
complications were in 56.7%. The absence of secondary complications in 83.0% patients
with MG (78.1% MS 1; 90.5% MS 2) was statistically significant at a higher level of
significance as compared with 43.3% of patients with CG (38.5% CS 1; 63.2% CS 2).

The number of complications also depended on the primary method of intervention:
among children with CG 1.7 times more complications were observed at the open method
of surgery (61.5% CS 1) compared with the laparoscopic method (36.8% CS 2); in children
with MG with minimally invasive intervention complications occurred 2 times less (9.5%
MS 2) than in children with open laparotomy (21.9% MS 1).

According to the structure the complications in the observed children with AP in the
main and control groups at the inpatient stage are presented in Fig. 1.

The analysis of the effectiveness of PIl treatment showed that the proposed
comprehensive treatment of children with Pll in the hospital reduced the abscess of intra-
abdominal infiltrates 7.3 times: among patients with MG abscess occurred in 3.8% of
children, and in patients with CG - in 24.7% cases.

The application of the developed method of Pll treatment led to a reduction in their
abscess 4.4 times as compared with the control group. However, the use of primary
laparoscopic intervention also led to a 1.7-fold reduction in PIl abscess between CS 2
(15.8%) and CS 1 (26.9%), and between MS 2 (4.8%) and MS 1 (6.3%) - 1.3 times, which
confirms the sparing of Pll course at minimally invasive interventions.

10
0
1 2 3 4

| control group main group

Fig. 1. The structure of the main complications in children of the studied groups: 1 - suppuration of the
postoperative wound; 2 - abscess of intra-abdominal infiltrate; 3 - early adhesive intestinal obstruction;
4 - non-abdominal complications
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Fig. 2. Immediate results of treatment of children of the studied groups

The final analysis of the results of inpatient treatment by the three-points scale was
conducted among all observed children and showed the following: immediate "good"
treatment result was achieved in 87.6% of patients of MG and 2 times less in CG patients -
43.3% (Fig. 2).

The direct result was assessed as "satisfactory” in 11.3% of MG children and in 31.9% of
CG patients. In MG children the "unsatisfactory" direct result was observed only in 5.7%,
while in CG children "unsatisfactory" direct result of complex treatment was observed in
almost a quarter of patients — 24.7%.

Summarizing all the above-said, we consider it necessary to note that the use of the
potentiated regional antibiotic therapy and local anti-inflammatory therapy (therapeutic
microclysters, endorectal suppositories) in the complex treatment of Pll in children has
improved treatment outcomes, allowed to avoid of abscessing and reduce the term of
inpatient treatment and recommend the developed methods for practical use.

Besides, the children who underwent primary laparoscopic surgery, in general, had
fewer complications, i.e. the primary sparing intervention generally led to a sparing
course of the disease.

The effectiveness of outpatient treatment in children with Pll was evaluated taking into
account the well-being of patients, impaired bowel mobility and adhesions, the presence
of infiltration in the abdominal cavity. To study the results of outpatient treatment, a
multifactor questionnaire was developed, which allowed to assess the condition of
patients and detect organ dysfunction by quasi-monitoring by the main clinical features.

With the help of quasi-monitoring, information on the condition of 109 children with PlI
was obtained after 1 month after inpatient treatment. Information about 41 sick children
was obtained from MG. Among them, 25 patients developed MS 1 (primary laparotomy)
and 16 children were included in MS 2 (primary laparoscopy), i.e. in the hospital they
received a course of comprehensive treatment, and outpatient treatment of these children
was also carried out according to the developed program [3]. The CG included 68 children
(53 with CS 1 - operated primarily by the open method, 15 of CS 2 — operated primarily
laparoscopically), who received traditional treatment at the inpatient stage, and at the
outpatient stage these children did not receive the recommended treatment, and only
the potassium iodide electrophoresis.
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Significantly more often clinical signs (abdominal discomfort, independent
and provoked abdominal pain, palpable "tumor", vomiting, intestinal dysfunction,
predisposition to constipation, adhesive intestinal obstruction, ultrasound signs of intra-
abdominal infiltrate) occurred in patients with CG in comparison with MG that testified to
abdominal organs dysfunctions after the transferred Pl (Fig. 3).

The analysis of differences in all clinical signs in the control and main groups after
the completion of the outpatient treatment in the nearest term (one month after
hospitalization) reflected the advantage of using a developed program of the complex
treatment using enhanced local drug therapy and therapeutic physical factors at hospital
and outpatient treatment in children with PIl: the chance of determining ultrasound
signs of intra-abdominal infiltration in children with MG decreased 17 times (17.87;
Cl (2.30 + 138.82)). At the same time, the risk of adhesive obstruction in MG children
reduced threefold compared with CG patients. We consider these data to be the main
indicators of the effectiveness of the proposed outpatient treatment of children with PII.

80
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Fig. 3. Clinical signs in the studied children in the nearest period (p=0.001): 1 - abdominal discomfort;
2 - abdominal pain; 3 - provoked abdominal pain; 4 - palpable "tumor"; 5 - vomiting; 6 - intestinal
dysfunction; 7 - tendency to constipation; 8 - adhesive intestinal obstruction; 9 - ultrasound signs of
infiltration

2.4%

MG 92.7% - 4.9%
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Fig. 4. The nearest results of treatment of children of the studied groups
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The final analysis of the immediate results of rehabilitation treatment according to the
three-point system was conducted among the observed groups of children and showed
the following: the nearest "good" result was achieved in 92.7% of MG patients and only
57.4% of CG patients (Fig. 4).

As for the "unsatisfactory" result, in CG it was determined 2.4 times more often than in
MG (11.8% vs 4.9% cases). In children of CS 2 and MS 2 (primary laparoscopic intervention)
there was no "unsatisfactory" result, which confirms the sparing of laparoscopic
intervention and the favorable course of the postoperative period.

Our own research has shown that the use of the treatment complex at the outpatient
stage contributed to the complete disappearance of Pll, prevented the development of
late adhesive intestinal obstruction.

Summarizing the above-said, we consider that the use of therapeutic physical factors
in the complex outpatient treatment of children with PIl under the developed program
had a positive effect on the restoration of impaired functions of the child’s organism with
Pll in general and abdominal organs, as evidenced by the main indicator — the decrease
of a palpable "tumor" presence and ultrasound signs of abdominal infiltration in children
of MG to 97.6% cases and a threefold reduction of adhesive intestinal obstruction in MG
children as compared with CG patients.

B CONCLUSIONS

1. The leading sign in the occurrence of postoperative intra-abdominal infiltrate in all
patients of the control and main groups were subjective and provoked abdominal
pain (81.3%), a symptom of a palpable "tumor" (81.3%), the location of which reliably
indicated the location of the intra-abdominal infiltrate, and pain was 4 times more
common ontheright (67.3%) thaninthe lowerabdomen (15.3%) with pelvicinfiltration.
Peritoneal irritation and "defense musculare" were present only in the abscess of the
postoperative intra-abdominal infiltrate (above the site of its localization), in general,
were found 2.5 times more often on the right than in the lower abdomen.

2. Ultrasound monitoring on the 4-5th day after the primary operation in all cases helped
to visualize the stage of postoperative intra-abdominal infiltrate (loose, dense, abscess)
and to choose treatment management depending on the stage of the process and
to control infiltrate changes. The determination of the area of the infiltrate allowed
predicting its consequence: abscessing of the postoperative intra-abdominal infiltrate in
patients was most often observed when the area of infiltrate is more than 40 cm?

3. The use of the developed intrafocal potentiated antibiotic therapy in combination
with endorectal anti-inflammatory treatment in the complex inpatient treatment of
children with postoperative intra-abdominal infiltrate had a favorable effect on the
course of the disease, reduced the time of relief of the main clinical signs by 5-8 days
when comparing the main and control groups, reduced the length of stay of patients
in the hospital by 6-8 days, reduced the number of complications (from 56.7 to 17.0%),
increased the number of "good" immediate results to 87.6% cases and reduced the
"unsatisfactory” results to 5.7% (p<0.0001).

4. The use of therapeutic physical factors and rectal suppositories of fibrinolytic and
proteolytic enzymes according to the developed program at the outpatient stage
provided the "good" immediate results in 92.7% cases, reduction of "unsatisfactory”
results to 4.9% cases, while in children of the control group "unsatisfactory” the nearest
result was 11.8% (p<0.0001).
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Pesiome

BBepeHme. Pa3Butne Lppo3a neyeHn XxapakTepusyeTca CHKeHeM QYHKLMOHaNbHbIX
pe3epBOB CMCTEMbl aHTMOKCUAAHTHON 3almTbl opraHvsma. B npepcraBneHHon pabote
aKLeHTNPYeTCA BHUMaHME Ha ONTMaNbHOM MY TW KOPPEeKLUMW HapyLLUEHWI aHTUOKCUAAHT-
HOrO CTaTyca C LieSiblo CHUXKEHWA PUCKa PasBUTNA OKUCIIUTENIbHOIO CTpecca, ero nocnea-
CTBMI Y NALNEHTOB C LIPPO30M NeYyeHu.

Llenb. OnpepennTb nokasaTenu nHaekca 6ne66vHra NUMGoLMTOB 11 MOYEBOIA KUCSIOTbI Y
NaLneHToB C LMPPO30M NeYeHU B 3aBUCMMOCTM OT MPOBOANMON Tepanuu.

Matepwmanbl n metoabl. B nccnegosaHve BkaoyeHo 114 nauneHToB C LMPPO3OM re-
yeHW. Y JaHHbIX NaLUEeHTOB BbIMOSIHEHO MccnefoBaHue 61eb66UHra KNeTOUYHOWM CTEHKM
nMMOLNTOB, YPOBHA MOUYEBOW KMCNOTbI. Bbinu cpopmmpoBaHbl ABe rpynnbl. B nepeon
rpynne nauyveHTbl Nonyyanu Tepanuio Mo KJIWHMYECKUM NPOTOKONIaM AWArHOCTUKN U
neyeHua. Bo BTopoii rpynne — o Tem e NPOTOKONamM B KOMOVHaLUM C BHYTPUBEHHbIM
BBe[EeHMeM HaTpMA MerfnioMnHa CyKumHaTta 1 auetunymctemHa. Cnycrta 48 yacos ot no-
CTynneHna B 06emnx rpynnax nccnefoBaH nHaekc 6ne66mHra numeooumToB, ypoBeHb MO-
YeBOW KNCNOTbI.

Pesynbrarbl. [lepBas rpynna nccnefoBaHUn xapaktepun3oBanacb CHUMXEHNEM aKTUBHO-
CTW CUCTEMbI aHTMOKCMAAHTHOM 3alUTbl OPraHM3ma: BbICOKMMM 3HAaYEeHUAMU MHOEKCa
6ne66vHra NMMGOLMTOB, MasibiM COAEPKaHNEM MOYEBOI KUCIOTbl COOTBETCTBEHHO CTe-
MeHn TAXKECTV LMppo3a neyeHn. Y naumeHToB BTOPON rpynrbl NCCNeAoBaHWi Obiny Bbl-
ABNEHbl Manble 3HaYeHWA nHAeKca 6neb6rHra NMMPOLINTOB, BbICOKOE cofiepaHune moue-
BOW KMCJIOTbI, YTO NPUBAMXKANOCh K 3HaYEHMAM 300POBbIX JINL, U YKa3blBasio Ha CHUXKEHME
aKTMBHOCTU NPOLILECCOB CBOOOAHOPAAMKASIBHOrO OKMCIEHNA.

BbiBopabl. [pumeHeHne neKkapcTBEHHbIX CPeAcTB, COAEePXAalMX HaTpuA MeraioMuHa
CYKLMHAT 1 aueTWILMCTENH, B COCTaBe Tepanuu no KInMHWYECKNM NPOTOKONaM AMarHo-
CTUKWU 1 NeyeHns BefeT K KyNMpOoBaHWIO NPOABMIEHMI NpoLeccoB cBOO6oAHOpaAMKab-
HOro OKWCNEHUA, CUCTEMHOIO MeMbpaHOAEeCTabMIN3NPYIOWEro JUCTPEeCC-CMHAPOMA Y
MaLUMEHTOB C LMPPO30OM NEYEHUN: CHUXKEHMIO 3HAYeHUIn uHaekca 6neb6uHra numdoun-
ToB (p<0,001), NOBbILWEHMIO KOHLEHTPaUUM MOYeBOW Kncnotbl (p<0,001). MonyyeHHble
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AaHHble (MOp(I)OJ'IOI'VILIECKI/Ie, 6roxummnyeckme) YKa3blBalOT Ha KyNnpoBaHNe OKNCINTENb-
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Abstract

Introduction. The development of liver cirrhosis is characterized by a decrease in the
functional reserves of the body’s antioxidant defense system. The present work focuses
on the optimal way to correct antioxidant status disorders in order to reduce the risk of
oxidative stress and its consequences in patients with liver cirrhosis.

Purpose. To determine the indicators of the blebbing index of lymphocytes and uric acid
in patients with liver cirrhosis, depending on the therapy.

Materials and methods. The study included 114 patients with liver cirrhosis. In these
patients, the study of blebbing of the cell wall of lymphocytes, the level of uric acid was
performed.Two groups were formed. In the first group, patients received therapy according
to clinical protocols for diagnosis and treatment. In the second group - according to the
same protocols in combination with intravenous administration of sodium meglumine
succinate and acetylcysteine. After 48 hours from admission, the lymphocyte blebbing
index and the level of uric acid were studied in both groups.

Results. The first group of studies was characterized by a decrease in the activity of the
body’s antioxidant defense system: high values of the lymphocyte blebbing index, a low
content of uric acid, corresponding to the severity of liver cirrhosis. In patients of the
second group of studies, low values of the lymphocyte blebbing index, a high content of
uric acid were revealed, which approached the values of healthy individuals and indicated
a decrease in the activity of free radical oxidation processes.

Conclusions. The use of drugs containing sodium meglumine succinate and acetylcysteine
as part of therapy according to clinical protocols for diagnosis and treatment leads
to relief of manifestations of free radical oxidation processes, systemic membrane
destabilizing distress syndrome in patients with liver cirrhosis: a decrease in the values
of the lymphocyte blebbing index (p<0.001), an increase in the concentration of uric acid
(p<0.001). The obtained data (morphological, biochemical) indicate the relief of oxidative
stress and its manifestations.

Keywords: antioxidants, blebbing, uric acid, patients, liver cirrhosis
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W BBEJEHWE

Lnppo3s neuenn (LMN) AaBnAeTcA KNMHNKO-aHaTOMUYECKUM MOHATNEM, NMPUMEHAEMbIM
K XpoHunyecknm anddysHbIM NOpaXKeHNAM neYveHu, OTNNYNTENbHON YepTol KOTOPbIX AB-
NAETCA HapyLUeHWe JONbKOBOro CTPOEHWA B pe3ynbTaTe prbposa n 06pa3oBaHNA Y3N10B-
pereHepaToB, GyHKLUMOHaNbHasA HEAOCTaTOYHOCTb MEYEHU, a TakKe BOBNeUYeHne B NaTo-
JIOrMYeCKnin NpoLecc pAaaa opraHos u cuctem [1].

®opmuposaHue LN agnaeTca pnntenbHbIM NO BPEMEHN, YTO BEAET K NocTerieHHOMY
CHUXKeHUIO GYHKLMOHANbHOM aKTUBHOCTY CUCTEMbI aHTUOKCUAAHTHOM 3awmTbl (AO3) op-
raHusma: ee pepmeHTaTUBHbIX U HedbepMeHTaTUBHbIX 3BeHbeB [2-4]. K dyHKLMOHanbHbIM
3nemMmeHTaM pepPMeHTATUBHOIO 3BEHA SHAOreHHoN cuctembl AO3 opraHM3ma NPUHATO OT-
HOCUTb CYKLMHAT-aHWOH [5, 6]. K anemeHTam HebepMeHTaTUBHOIO 3BE€Ha — HU3KOMOJIEKY-
NAPHYI0 BOJOPACTBOPUMYIO MoueByio KucnoTy (MK), obwuin Bknag KoTopor B aHTUOKCH-
[AHTHYI0 akTVBHOCTb CbIBOPOTKM KPOBU AocTuUraeT 65%, cmctemy rnyTaTroHa (auetunum-
cTenHa) n gp. [7, 8].

B nioboi bruonormnyeckon KneTke ocyLlecTsaaoTcA GrU3nonornyeckme npouecchl ans
peanusaunmn ceobogHopaaukanbHoro okucneHms (CPO), Hanuume KoTopbix 0bycnosne-
Ho MeTabonunueckumm cybcTpatamu. MobouHbIM NpogykTom peakumin CPO agnaioTcA ak-
TUBHble popmbl Kucnopopa (ADK). B Hopme copepkaHue npogyktos CPO HeBenunko, 4to
LOCTMXKMMO CYLLECTBOBAHMEM B OpPraHri3mMe NOCTOAHHO GYHKLNOHMPYIOLWEro KoMmnekca
cnctembl AO3.

ADK, AaBNAACb BbICOKOPEAKLUNOHHbIMM COEAUHEHUAMMU, YHACTBYIOT B GOPMUPOBAHUN
NPOOKCUAAHTHOI aKTUBHOCTM CbIBOPOTKWN KPOBW, MOBbILLAKT aKTUBHOCTb CUCTEMHBIX pe-
aKUMI OKNCTIEH WA, B YaCTHOCTU NepeKncHoro okncnenma nunugos (MOJ1), uto BegeT K pas-
BUTWIO CUCTEMHOIO MeMbpaHo-AecTabunusmpyowero aucrpecc-cuniapoma (CMAAC) -
pe3sopraHuzaumm dochobununuaHoro cnoa nnasmoneMmbl NMUMQOLMTOB, UMEHYEMOTO
Kak 61e66buHr [9-11].

Bne66uHr (aHrn. blebbing) — 3To yHMBepcanbHbI Gronornyeckuin peHomeH, TMNOBOM
NaToNOrMYeCKUn NPoLecc 1 OAHO M3 OCHOBHbIX HauyasbHbIX MPOABMAEHWI TMOENN Knet-
KK, ABnsoLeecs o6paTMMbIM COCTOsIHMEM. Kpome Toro, oH ABASETCS MOPPOSIOrnyecknm
nposBfeHNeM MOBPEXAEHUA KNETKY, BbI3BAHHOIO NPOAYKTaMM Kackafia LienHbIX peak-
uun CPO, MOJ1[9-11]. bneb6UHr ABNAETCA NOTeHUMaNbHO 06paTUMbIM cocToAHKeM [10].

Mo mopdonorum nnasmonemmbl NMMbOLIMTOB BbIAENAIOT CliegytoLlune Tunbl Knetok [10]:
1. KneTkn B COCTOAHMM HayanbHoOro 6neb6uHra (Manbie Be3ukynbl Ha MembpaHe fo 1/3

pagunyca KneTkm).

2. KneTkn B COCTOSHUU TepMrHanbHoro 6ne66uHra (KpynHble Be3nKymbl Ha MembpaHe
6onee 1/3 paguyca KneTku nMbo MHOXeCTBO MeNKMNX Be3NKy).
3. HekpoTtusmnpoBaHHble numdpounTbl (anonTos).

Mopcuet nHaekca 6ne66uHra numdoumntos (MBJ1) ocywectenaetca no cnegyoulen

dopmyne [12]:

TepmuHanbHbI 61e66uHr numdounToB X100

NBN =
Y 6ne66uHr numdounToB

(HavyanbHbIN GNEGOUHT + TePMUHANBHbIA 611€66UHT)

Mcxoaa 13 BblEeN3NoXXeHHOro, MOXKHO NpeanonoXutb MHGopMaTBHOCTb MIBJ1 B OTHO-
LUEHMMN aKTMBHOCTY NpoLieccoB cuctemHoro okmcnenus: NOJ, CMAAC y nauneHTos ¢ LIM.
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B HacToAwee BpemA 6onblIOe BHUMaHWE yaenseTca NPUMEHEHNIO NleKapCTBEHHbIX
CpeqacTB, cojepallumx B CBOEM COCTaBe MErMIOMUHA HaTPUA CyKUMHAT, alueTUILNCTENH,
C Uenblo BO3AeNCTBUA Ha pepMeHTaTUBHblE N HedepMeHTaTMBHbIe 3BeHbs cucTembl AO3
OpraHm3Ma c Lenbto CHUKeHna nHteHcmbmrkauum CPO, MOJT, CMAAC, pucka passutua OC,
ero ocnoXxHenun [5-7, 131.

BmecTe ¢ TeM ocTaloTCcA HEBBIACHEHHBIMK 0COHBEHHOCTU coCToAHMA cnuctembl AO3 op-
raHmsama naumeHTos ¢ LI, knnHnuyeckas apPpeKTMBHOCTb NPUMEHEHNA aHTUOKCUAAHTHOW
Tepanuu.

B LIE/Ib NCCNEJOBAHUA
OnpenenuTb Nokasatenu nHaekca 61e66mHra MMMGOLIMTOB 1 MOYEBON KUCIOTbI Y Ma-
LMEHTOB C LLUPPO30M MeYeHU B 3aBUCHMOCTM OT NPOBOAMMON Tepanum.

B MATEPWAJIbl U METObI

B nccnepoBaHne 6bino BkAouveHo 114 nauymenTos ¢ LUM. MyxunH 6bino 76 (66,7%),
XeHwwH — 38 (33,3%), cooTHoweHne M:X 2 K 1. KnuHnueckaa knaccudukauma LM ocy-
LWecTBNANACb COMNacHO WKane, npeanoxeHHon Yanng (1963 r.). NMaumeHTol 6N pasge-
NeHbl Ha ABe rpynmbl.

B nepsoii rpynne nccnepgosaHma naumenTbl ¢ LM nonyyanu Tepanmio B COOTBETCTBUM
C KNUHNYECKUMW NPOTOKONaMM ANArHOCTUMKM 1 neveHua. MNayuneHTbl 3Tol rpynnbl 6bi1m
pasfeneHbl Ha NOArPynMnbl MO CTENeHW TAxecTn 3aboneBaHna: N2 1 — Knacc Taxectn A
(n=18); N2 2 — knacc Taxectn B (n=15); N2 3 — knacc taxectn C (n=18).

Bo BTOpOI rpynne uccnegoaHua naumeHTbl ¢ LM Takke Obinyn pasgeneHbl Ha noa-
rpynnol Nno creneHn taxectn: N2 1 — knacc Taxkectn A (n=19); N2 2 — Knacc Taxectn B
(n=19); N2 3 — knacc Taxectn C (n=25) — 1 nonyyanm Tepanmio B COOTBETCTBUMN C KNNHU-
YeCKMMU NPOTOKOIaMM AMArHOCTUKM M NNeYEHUA B COYETAaHUN C aHTUOKCUAAHTHOW Tepa-
nuer no pa3paboTaHHOW HaMK CXeMe.

Ona nauymerToB ¢ LI Knacca taxecTtn A: BHyTpMBEHHOE BBeeHNe NeKapCTBEHHOMO
CpencTBa, CoAgepKallero MernioMrHa HaTpUA CyKUMHaT, U3 pacyeta 5,0 Mr/Kr maccbl Tena
nauueHTa B COMEeTaHWUM C BHYTPMBEHHbIM BBELEHMEM JIeKapCTBEHHOMO CPeACTBa, coaep-
)Kallero aueTnnumcTenH, us pacyeta 50,0 mr B 0,9%-Hom pacteope NaCl o6bemom 10,0 mn
Ha MNPOTSXXeHUN BpeMeH NpebblBaHUA B CTaLMOHape.

Ona naymeHTtoB ¢ LM Knacca taxkectn B: BHyTprBeHHOE BBefeHNe NeKapCTBEHHOMO
CpefcTBa, CoAepallero MerfnioMMHa HaTpuA CyKumHaT, n3 pacyeta 10,0 mMr/kr macchbl
Tesa nayueHTa B COYeTaHMM C BHYTPUBEHHbIM BBEAiEH/IEM NIeKapCTBEHHOMO CPefCTBa, COo-
epKallero auetunuymnctenH, ns pacyeta 100,0 mr B 0,9%-Hom pacteope NaCl o6bemom
10,0 MN1 Ha NPOTAXKEHNW BPeMeHM NpebblBaHNA B CTaLMOHape.

Ona nauymeHToB ¢ LM knacca taxectn C: BHyTpYBEHHOE BBefeHNe IeKapCTBEHHOO
CpefcTBa, CoAepallero MerfnioMMHa HaTpuA CyKumHaT, n3 pacyeta 10,0 mMr/kr macchbl
Tesa nayueHTa B COYeTaHMM C BHYTPUBEHHbIM BBEAieH/IEM NIeKapCTBEHHOMO CPefCTBa, COo-
epkallero auetunuymnctenH, ns pacyeta 100,0 mr B 0,9%-Hom pacteope NaCl o6bemom
10,0 Mn ABaXKAbl B CYTKM Ha MPOTAXKEHUUN BPeMeHU NpebblBaHMA B CTaLMOHape.

Cnycta 48 yacoB oT nocTynneHnsa B obenx rpynnax nccnegosaH Vb1, yposeHb MK.

Y BCex NaumeHToB B TON NMOO MHOM CTeNeHW BblPaXXeHHOCTW Habnoganncb KNMHuyec-
Kune, bBoOXMMUYeckre N3MeHeHUA B CbIBOPOTKE KPOBU, NPU YNbTPa3BYKOBOM MCCeloBa-
HUN OpPraHoOB OPIOLWHONM MOMOCTM, SHAOCKONMNYECKOM UCC/IeAOBaHNM BEPXHMUX OTAENOB
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XeJyJoUYHO-KULIEeYHOro TpakTa, XapakTepHble AnA KNMH1Yeckon KapTuHbl LMM. B nccnego-
BaHMe BOLLJIN NALMEHTbI, KOTOPbIM TpeboBaNach CKepoTepanusa BapUKO3HO pacllnpeH-
HbIX BEH MULLEBOAA W KapAnanbHOro otaena xeyaka ¢ uenbio npodunakTmkm ocTporo
KpoBoTeueHuA. [JaHHbIM MauMeHTaM He TpPeboBanoCb CPOYHOrO ONepaTUBHOrO BMeLUa-
TeNbCTBA, Y HUX OTCYTCTBOBaNW paHHVEe peLnarBbl KPOBOTEUEHMWI B CTaLjMOHape.

KoHTponbHyto rpynny coctaBunu 3oposblie fo6poBosbLbl (n=18).

Wccnepyemble nauueHTsl 1 rpynna 380poBbix 4OOPOBONbLEB 6blv CONOCTaBUMbI MO
nony (Fisher exact p, two-tailed p=0,412), Bo3pacty (Mann - Whitney U-test, p=0,392), co-
nyTcTBytowern natonoruu (Fisher exact p, two-tailed p=0,477).

NccnepoBaHne konuyectea MK nposoannm Ha 6uoxummnyeckom aHanmsatope Clima
MC 15 (RAL Tecnica para el Laboratorio, S.A., icnanus). UccnepoBaHmne 6ne66uHra Kne-
TOUHOW CTEHKM NMMOLNTOB OCYLLEeCTBAANOCh Ha MUKpockone Axio Observer (Carl Zeiss
Microscopy GmbH, fepmaHus) ¢ Hacagkon ansa $a3oBOro KOHTpacTa B pasfnyHbIX GyHK-
UMoHanbHbIx pexnmax B I'Y «MHctutyT pagnobuonorun HAH Benapycu».

Mopgcuet UBJT ocywlecTenaeTca no cnegytoulen dopmyne [13]:

TepMuUHanbHbI 611e66uHr nuMmdounToB X100
NBN =
> 61e66UHr numdounToB

(HayanbHbI 611€6OUHT + TEPMUHASNBbHBIN 611€6OUHT)

KnnHnueckoe uccnegoBaHne BbliNOSIHEHO B COOTBETCTBUM C HOBbIM MEPECMOTPOM
XenbcuHkckon peknapauun (64th WMA General Assembly, Fortaleza, Brazil, October,
2013), ogobpeHo nokanbHbIM KomuTeTom No 3Tke YO «[oMenbCcKuin rocygapcTBeHHbIN
MeaVLMHCKUA YHUBEPCUTET».

CratncTnyeckyto obpaboTKy NOoJSlyYeHHbIX AaHHbIX NMPOBOAWMAN C WCMONb30BaHMEM
naketa Statistica (Trial version 13.3). MiccnegoBaHme oUeHKM HOPManbHOCTU pacnpene-
NEeHNA YNCNOBbIX AaHHbIX MPOBOAUNN C KCMosb3oBaHMeM Kputepua Shapiro — Wilk’s test.
Lndposble gaHHble 6bIM NpefcTaBrieHbl B BUae meanaHbl (Me) n MHTEpKBapTUIIbHOTrO
pa3maxa (Q'; Q3), npu pacnpegeneHUn YMUCIOBbIX NMPU3HAKOB, OTINYAIOLUXCA OT HOpP-
ManbHOro pacnpegeneHna. CpaBHUTENbHBIN aHaNWU3 MeXAy rpynnamm NpoBoanaca ¢ Nc-
nonb3osaHuem kputepua Mann - Whitney U-test (aHann3 pasnuunii B AByx He3aBUCUMbIX
rpynnax no KonvyectBeHHOMY Mpu3Haky), Kputepus Fisher exact p, two-tailed (aHann3
pa3nnumMin AByX HeE3aBMCMMbIX FPYMN MO KayeCTBEHHOMY Npu3HaKy). Pasnnumna mexay
M3yyaembiMK MOKa3aTeNAMN CUMTANN CTATUCTUUYECKMMM 3HAYMMbIMKA NPW 3HAYeHUN
p<0,05. PacueT MOLWHOCTY UCCegoBaHMA NPON3BOANICA C UCNONb30BaHNEM [BYCTOPOH-
Hero t-kputepwus [14].

B PE3YJIbTATbl U OBCYXAEHWE

Y nauneHToB obenx rpynn ObININ BbISAB/IEHBI CXOXME KIMHUYEeCKne 1 na6opaTopr|e
CMMNTOMbI: aHEMUA pa3J'IVILIHOl7| cTeneHn TAXeECTH, 6ﬂe4EI,HOCTb n/mnn AKENTYLWHOCTb KOX-
HbIX MOKPOBOB, O6Ll.l,aﬂ CcnabocTb, M3MEeHEHNe OKpacKun CTyfia U MO4Yl, rONTIOBOKPYXKEHNE.
Bo BpemMA I'IpE6bIBaHI/IF| NnayneHTOB B CTalMMOHape BbIMOJIHANICA BECb KOMMEKC nevyebHbIX
N ANarHOCTNYeCKnX Meponpmm/u?l B COOTBETCTBNUN C KNMNMHNYECKMMKM NPOTOKOJTaMn Ana-
FTHOCTUKKN W NevyeHnA MVIHI/ICTepCTBa 34pPaBOOXpaHEHNA PECI'Iy6J'II/IKI/I Benapbe, a aHTu-
OKCMAaHTHaA TepannAa nposoannacb no pa3pa60TaHHO|7| HaMu cxeme.
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Mokasarenn meTabonnsma naLeHTOB NepBoli 1 BTOpoil rpynnbl nccnepaosanui (Me [Q'; Q3])
Metabolic parameters of patients of the first and second groups of studies (Me [Q"; Q3])

CreneHb TAXKecTu | bes/nocne aHTnoKcu- Mokasatenb
LMppo3a NeYeHn | [aHTHOI Tepanun UBN, % MoueBas Kncnora, MKMonb/n
MocTynneHne 16,9[16,3;18,1] 380,1[362,6;411,7]
4 p,<0,001 p,<0,001
Bes 16,65 [16,0; 17,8] 383,95[350,9; 417,3]
Knacc A p,<0,001 p,<0,001
Mocne 13,5[11,3; 14,1] 397,1[362,4;415,1]
p,<0,001; p,<0,001 p,=0,002; p,<0,001
MocTynneHme 17,6117,2;17,9] 353,4[320,1;378,4]
4 p,<0,001 p,<0,001
Knacc B Bes 17,3 18,3;21,8] 361,5[324,6; 395,7]
p,<0,001 p,<0,001
Nocne 15,0[14,2,0; 16,1] 374,05 [341,2;394,8]
p,<0,001; p,<0,001 p,<0,001; p,<0,001
Nocryrnenme 18,9[18,1; 19,71 340,5 [333,3;379,0]
Y p,<0,001 p,<0,001
18,65 [18,0; 20,0] 350,85 [233,5; 360,7]
Knace C bes p,<0,001 p,<0,001
Mocne 17,05[16,4; 19,3] 368,5 [334,9; 382,3]
p1<0,001; p2<0,001 p1<0,001; p2<0,001
3popoBble n1ua 4,2[3,2;11,4] 420,05 [318,1;454,1]

MNpumeyanua: P, — B CpaBHEHUW CO 3A0POBbIMU NNLLAMK; P, — B CPABHEHNN C NOCTYNNIEHNEM.

CnycTAa 48 4acoB y NaUMeHTOB 3abMpanacb KPOBb AJia uccnefoBaHms coctoaHms UBJ,
MK, pe3ynbTaTbl NpefcTaB/ieHbl B Tabnuue.

Mpu aHanu3e MoMy4YeHHbIX AaHHbIX MPOCIEXMBaNacb obLas 3aKOHOMEPHOCTb 1A
06eunx rpynn uccnegoBaHus. NepBas rpynna nayMeHToOB, KOTOpas He MoJTyYasia aHTUOKCK-
[IAHTHYI0 Tepanuio, XapakTepmn3oBanach BbICOKMMIN 3HaueHAMN BJT 3a cuet yBenuueHus
aktmBHoctn CPO u runepnpogykumm AQK, KoTopble B3aMMOAENCTBOBAN C KIIETOUYHOW
CTeHKOW numdoLmMToB, NpUBOAs K ee 6ne66uHry (puc. 1). Mo mepe nporpeccupoBaHuns
cteneHu TaxecTn LM 66110 oTMeYeHO cHUKeHUWe KonmuyectBa MK, KoTopas npeumyLie-
CTBEHHO CUHTE3MPYETCA NEeYEHOUYHOW TKaHbIO N ABMAETCA OAHMM U3 SHOAOMEHHbIX aHTW-
okcmpaHToB cuctembl AO3 opraHusma (HedpepmeHTaTUBHOE 3BEHO) U yyacTBYeT B 3u-
MuHauum npogyktos CPO, MNOJ1. MNonyyeHHble gaHHble CBMAETENbCTBOBAIN O CHUXEHUN
byHKLMOHaNbHbIX pe3epBoB cuctembl AO3 opraHusma. 3To yKasblBasio Ha NOCTENEHHOe
dopmmpoBaHue okucnntenbHoro ctpecca (OC) Ha doHe CMAC.

Takum 06pazom, Tepanua Mo KINMHUYECKM NPOTOKOaM ANArHOCTVKM 1 IeUEHNs He
BeET K AO/MKHOMY BOCCTaHOBJIEHUIO dpur3mnonornyeckoro metabonusma B cmcteme AO3
opraHumsma y nayueHTtos ¢ LiN: He kynupyeT OC, ero nposasneHus.

BTopasa rpynna nccnenoBaHma, KoTopas nojyyasna aHTMOKCUAAHTHYIO Tepanuio B CO-
CTaBe Tepanuu No KAWHWYECKMM MPOTOKOJSIaM AMArHOCTMKM U JIeUeHUs, XapaKTepuso-
BaslaCb NOMOKUTENbHOW ANHAMUKON. bbino oTmeueHo cHuxeHune npoueccos CPO, MOJ,
UTO NMPUBENO K YMEHbLLEHMIO 06pa30BaHNA Be3uKyn (61e66) Ha NoBepXHOCTU NMMboLU-
TOB: CHWKEHUIO akTMBHOCTU npoueccoB CMAAC (puc. 2). bbino oTmMeyeHO yBennueHne
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Puc. 1. lumdpounTtbl nepudepunyeckoii Kposu. MaumeHTbl c Uppo3om neyeHu 6e3 nposeaeHnA
AHTNOKCUAAHTHOI Tepanuu. YBennyeHune X600, ¢pa30BO-KOHTPACTHAA MUKpOCKONUA

Fig. 1. Peripheral blood lymphocytes. Patients with liver cirrhosis without antioxidant therapy.
Magnification x600, phase contrast microscopy

konnuectsa MK Kak ecTeCTBEHHOrO aHTMOKCMAAHTA 3a CYET HanpaBAEHHOrO NaToreHeTu-
YyecKkoro AeNCTBMA aHTUOKCUAAHTHBIX KOMMNEKCOB Ha 3BeHbA cucTembl AO3 opraHum3ma.

Takum obpa3om, BUHA ABHaA NOMOXKUTENbHAA AVHAMMKa B CTabunan3aumnm nokasarte-
newn cuctembl AO3 opraHnsmMa 6narogapa NPUMEHEHNIO aHTUOKCUMAAHTHBIX KOMIMIEKCOB,
cofilepXaLyux B CBOEM COCTaBe MerJIloMMHA HaTpUA CyKUMHaT 1 aueTuiumctenH. Ha sto
yKka3sbiBaeT manblii VIBJ1, dnsnonornueckaa ctabunmsayua nokasatenent MK. Bce 310 B co-
BOKYMHOCTU OOGBbEKTUBHO yKa3biBaeT Ha KynuposaHue OC, ero NposABfAeHWA, UTO BefeT K
MUHUMM3aUuKn pucka passutna CMAAC, cnHgpoma nonnopraHHON HeJoCTaTOYHOCTU Y
naymenTos c L.

Puc. 2. lumdpounTbl nepndepuyeckoin Kposu. MaumneHTbl C LUPPO3OM NEYEHN NOC/Ie AHTNOKCUAAHTHO
Tepanuu. YBennyeHue x600, pa30Bo-KOHTPacTHaA MUKpocKonus

Fig. 2. Peripheral blood lymphocytes. Patients with liver cirrhosis after antioxidant therapy.
Magnification x600, phase contrast microscopy
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CocTtosiHue yposHel UBJT n MK y nauneHToB 06eunx rpynn cnycta 48 yacos npefcTas-
NIeHO Ha puc. 3 1 4 COOTBETCTBEHHO.

Takum obpasom, Tepanus No KIAMHUYECKMM MPOTOKOMIAM AMArHOCTUKM 1 fleYeHmnA He
BefeT K JAOMKHON KOpPeKUMN HapyLeHUN aHTUOKCMAAHTHOro ctaTyca. MaunenTsl ¢ LM

20 18,65
18 16,65 173 17,05

16 15
14 13,5

12
10

o N b OO

un A B C 3p0poBble

Puc. 3. Nokasarenn nHaekca 6ne66mHra numepounToB cnycTA 48 yacoB

Mpumeuanus: A, B, C - Knacc TAXeCT! UMppo3a neyeHy; YepHbIi LBET — 63 aHTUOKCMAAHTHOW Tepanuu; cepblil LBET — nocse
AHTMOKCMAAHTHON Tepanum.

Fig. 3. Indicators of the lymphocyte blebbing index after 48 hours

Notes: A, B, C - the severity class of liver cirrhosis; black colour — without antioxidant therapy; grey colour - after antioxidant
therapy.
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Puc. 4. MokKa3zaTenn Mo4eBoOi KNCNOTbI cNycTA 48 YacoB

Mpumeyanus: A, B, C — Knacc TAXeCTW LMppo3a NeyeHun; YepHblii LUBeT — 63 aHTVOKCUAAHTHON Tepanuu; cepblii LBET — nocne
aHTMOKCMAAHTHON Tepanuu.

Fig. 4. Indicators of uric acid after 48 hours

Notes: A, B, C - the severity class of liver cirrhosis; black colour — without antioxidant therapy; grey colour - after antioxidant
therapy.
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MokaszaTtenun nHgekca 6ne66uHra NMMGOLMTOB N MOYEBOI KACIOTbI
Y NaLMeHTOB C LPPO30M NeYeH B 3aBUCMMOCTY OT MPOBOAUMON Tepanuu

XapaKTepun3yloTca BbICOKUM npoueHToM UBJT, Hn3knm copgepxaHnem MK. I1a rpynna xa-
paKTepusyeTca MHTEHCUBHOCTbIO MPOTEKAHNA peakunii cBoboaHOpaaMKanbHOro, nepe-
KMNCHOro OKMUCNeHNA, KoTopble uHuuyuupytot passmtne CMAAC. Bcneacrtene atoro nmeet-
CA BbICOKNI pnck pa3suTtua OC.

MauwuenTol ¢ UM HyxpgatoTca B npoBefieHM aHTUOKCUAAHTHOM Tepanuy Ha NPOTAXe-
HUW BCero BpemeHu npebbiBaHUA B CTaLMOHape C Lieflbio KOPpPEeKLU HapyLLUEHNI aHTUNOK-
CUJAHTHOrO CTaTyca OpraHnM3ma, YTo AOCTUXKUMO GnarofiapA HanpaBneHHOMY LeCTBUIO
CYKLMHaT-aHNOHa Ha depMeHTaTUBHbIE, aLeTUNLUCTENHa Ha HedbepMeHTaTUBHbIE 3BEHbsA
cuctembl AO3 opraHm3ama.

B BbIBO/bl

1. Pa3BuTMe uMppo3a MeyeHn xapakTepusyeTcsa MOCTEMNeHHbIM CHUXeHeM GYHKLMO-
HasIbHbIX Pe3ePBOB CUCTEMbI AaHTMOKCMAAHTHON 3alyMTbl opraHmama. OTMeuaeTca ak-
TUBaLMA NPOLECCOB CBOOOAHOPAANKANbHOIO, NEPEKNCHOIO OKUCIEHUS, CUCTEMHOTO
MeMbpaHo-fecTabnnusmpyowero AUCTPeCCc-CUHAPOMA, Ha YTO YKa3blBaeT HU3Koe
3HayeHne nHaeKca 6ne66uHra numdounTos — 18,9 [18,1; 19,71 % (p,<0,001), a Takxe
KOHLeHTpauma moyeBon Kncnotbl — 340,5 [333,3; 379,0] mkmonb/n (p1<0,001).

2. MNauuneHTbl C UMPPO30OM MeYeHu, NosyyatoLmMe Tepannio B COOTBETCTBMM C MPOTOKO-
NaMu JMarHoCTUKKN 1 NIeYeHWsA, XapaKTepur3yloTCA PUCKOM Pa3BUTMA OKUCTTUTENbHOMO
CTpecca, CUHAPOMA NOMOPraHHON HELOCTAaTOYHOCTU 3a CYET UCTOLLEHUS pe3epBOoB
CMCTEMbl aHTUOKCMAAHTHOWM 3alyMTbl OpraHM3ma. YpoBeHb MOUYEBOW KNCNIOTbI B CbIBO-
poTKe KpoBU cHukaeTca go 350,85 [233,5; 360,71 mkmonb/n (p1<0,001), VHIeKc 6ne6-
6uHra numeoumTtoB go 18,65 [18,0; 20,0] % (p1<0,001), YTO YKa3blBaeT Ha pa3BuUTUe
OKNCNUTENbHOrO CTPecca, ero NoceACTBUNA.

3. BknioyeHue B MPOBOAUMYIO Tepanuio KOMOMHALUN aHTUOKCUAAHTHBIX KOMMIEKCOB,
cofiepallyunx B CBOEM COCTaBe HaTpUA MerfiloMHa CyKUMUHAT 1 aueTUNLNCTEUNH, Y Na-
LIMEHTOB C LMPPO30M NneyeHm aenaeTca 3GpdeKTMBHbIM METOAOM KYNMPOBaHMWA NPOAB-
NEeHNN OKUCINTENIBHOTO CTPecca: OTMEUYEHO MOBbILLEHNE KONMYECTBA CbIBOPOTOYHOM
MoueBon KUcnotbl go 368,5 [334,9; 382,3] MKmonb/n (p1<0,001), CHUMKEHNE NHTEeHCU-
duKaLMM NPoLLECCOB CUCTEMHOIO OKMUCIIEHUSA, Ha YTO YKa3blBaeT YMEHbLUEHWE UHIEK-
ca 6neb66uHra numooumntos go 17,05 [16,4; 19,31 % (p,<0,001). 3Tv NAUMEHTbI MeHbLUE
nofBep»KeHbl PUCKY Pa3BUTNA OKUCSIUTENBHOIO CTPEecca, ero NocneacTBui.
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Pesiome

Llenb. PazpaboTka npeanoxeHnii u pekoMmeHaauuii, HanpasneHHbIX Ha COBEPLUIEHCTBOBA-
HMe XMPYPruyeckoro fieyeHna KUCT BEPXHEUENTIOCTHOTO CHHYCaA.

Marepwmanbl n meToabl. B ocHOBY HayuHO-UCCefoBaTENbCKOM paboTbl BOLWO obcneso-
BaHve 139 nayMeHTOB C KNCTO3HbIM NOPaXXeHWEM BepPXHEUeNCTHbIX CUHYCOB. Bce nauu-
€HTbI ObiNM MOABEPKEHbI XMPYPruyeckomy fieueHuto. iccnegosaHme npoBoAnnoch B pas-
JIMYHBIX FPYMNax: OCHOBHOW rpynne, rpynne cpaBHEHUA N KOHTPONbHOM rpynne. Mauu-
€HTaM OCHOBHOW rpynmnbl NPeASIOKEH YCOBEPLIEHCTBOBaHHbIA BapuaHT raiMopoToMum
yepes HMMKHUI HOCOBOW XOf,

Pesynbratbl. OLeHKa KNUHNYeckon 3GdeKTMBHOCTM OCHOBbIBaNIaCb Ha NMoKasaTensAx Co-
CTOAHMA QYHKLMOHANbHOMO CNOA CIN3UCTON 06ONTOUKM MOOCTH HOCa. YCOBEPLLIEHCTBO-
BaHHbI/ CMNOCO6 XMPYPrMYeCKOro JIeYeHNA Yepes HXKHUIN HOCOBOW xo obnagaet bonee
BbICOKOW KNUHNYECKON 3GEKTUBHOCTbIO ANA CaHaLMM MaKCUIAPHOIO C1HYCa C COXpa-
HeHMeM MHTaKTHbIX CTPYKTYpP OCTUOMeaTaslbHOro KOMMeKCa, 3TO NO3BOINA0 COKPaTUTb
BpEMs BOCCTAHOBNEHUA MyKOLMSIMAPHOro TPaHCMopTa CAM3UCTON 06OMOUYKM MONOCTM
HoCa ¥ BcacblBaTeNibHOM QYHKLUM B paHHEM MOC/1IeonepaLoOHHOM nepuroge.
3akntoueHue. Pa3HuLa B KauecTBe XXU3HU MexXay AByMA rpyrnnamu coctasmna 12 6annos,
4TO roBOPUT O BONee BbICOKOM KauecCTBe »KU3HW MNaLMeHTOB OCHOBHOW rpynnbl nocse ne-
YeHVA NOo yNyuyLeHHON TEXHONOMNN.

KnioueBble cnoBa: XpOHNYECKNIA BEPXHEUENIOCTHOM CUHYCUT, KUCTbl BEPXHEYENOCTHON
nasyxu, KauecTBO XM3HW, rAaMOpPOTOMMSA
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Abstract

Purpose. To develop proposals and recommendations aimed at improving the surgical
treatment of maxillary sinus cysts.

Materials and methods. The research work was based on examination of 139 patients
with cystic lesions of the maxillary sinuses. All patients underwent surgical treatment. The
study was conducted in different groups: the main group, the comparison group and the
control group. Patients of the main group were offered an improved version of maxillary
sinusectomy through the lower nasal passage.

Results. Evaluation of clinical efficacy was based on indicators of the state of the functional
layer of the nasal mucosa. An improved method of surgical treatment through the lower
nasal passage has a higher clinical efficiency for the sanitation of the maxillary sinus while
maintaining intact structures of the ostiomeatal complex, which made it possible to
reduce the recovery time of the mucociliary transport of the nasal mucosa and absorption
function in the early postoperative period.

Conclusion. The difference in the quality of life between the two groups was 12 points,
which means a higher lifestyle of patients in the main group after treatment with improved
technology.

Keywords: chronic maxillary sinusitis, maxillary sinus cysts, quality of life, maxillary
sinusectomy

B BBEJAEHWE

B coBpemMeHHOI OTOPMHONAPWHIONOMMM OCTAEeTCA aKTyasllbHON npobnema cBoeBpe-
MEHHOI ANArHOCTUKIM 1 BbIGOPa afleKBaTHOIO JIeYeHNA XPOHUYECKNX KNCTO3HbIX BEPXHE-
YesIIoCTHbIX CHYCUTOB [1, 3]. B NpakTrKe oTOprHONapmHrosnora BeCbMa 4acTo BCTpeyaeT-
CA XPOHUYECKNI KACTO3HbIN BEPXHEYENIOCTHOM CUHYCUT, 3aHMMAIOLWMIA OAHO 13 BedyLmX
MeCT cpefiyi XpPOHNYEeCKOW MaToNorny OpraHoB yxa, ropna v Hoca [2]. 3a nocnegHune 20 net
3aboneBaemMoCTb UM yBenuuunacb BABoe. B HacTosAllee Bpema HET €UHOr0 MHEHWA O
CUMNTOMATUKE KNCT, HabniofaeMbIX B BEPXHEUEIOCTHBIX Masyxax, M 3TOT BOMPOC CTaHO-
BUTCA BCe 6onee akTyanbHbIM 1 TpebyeT feTanbHOro usyyerus [5, 7]. Kuctol BepxHeye-
NOCTHbIX cMHycoB (KBC) — ogHa 13 caMblx YacTbIX MATONOIWIA CpefHen TpeTn ronossbl. [lo
CUX NMOP HeT eANHOro MHEHMA O COBPEMEHHOM MOAXOAE K AMArHOCTUKE U NEYEHNIO KACT.
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YcoBepLUeHCTBOBaHHbIN NOAXOA MPY TeYEHNN KUCT BEPXHEYENIOCTHON nasyxu

CeropHsa pa3paboTka cnoco6oB MnoBbileHns SGHGEKTUBHOCTU ANArHOCTUKN U fledeHns
KUCT BepXHeuentoCcTHON Nasyxu npruobpeTaeT ocoboe 3HaveHme [4, 6].

B LIE/Ib NCCNEJOBAHUA
Pa3paboTKa npepnoxXeHnn n pekoMeHAaLMiA, HanpaBNeHHbIX Ha COBEPLLEHCTBOBaHME
XVPYPrNYECKOro eUeHs KNCT BEPXHEUYEIOCTHOTO CUHYCa.

B MATEPWAJIbl U METObI

B ocHoBY HayuHO-uccniefoBaTenbckor paboTbl Bowwo obcnenosaHme 139 naumneHToB
C KNCTO3HbIM MOpa)eHnem BepxHeuentoCcTHbIX crHycoB (BC), 0b6paTMBLUNXCA B KIIVHUKY
000 «Golden medical group» n knuHnky N2 1 CamMW B neprog 2018-2020 rr. Bce naym-
€HTbI ObINM NOABEPKEHbI XMPYPruyeckomy fieyeHuto. iccnegosaHme npoBoannoch B pas-
NIMYHBIX rPynnax: OCHOBHOW rpynne, rpynne cpaBHeHWA N KOHTPOsbHOM rpynne. OCHOB-
HadA rpynna (n=77): y Bcex nayneHTOB NCNOJIb30BaH YCOBEPLUEHCTBOBAaHHbIN TN noaxoaa
K BC uepe3 HMXHWIA HocoBol xof. pynna cpaBHeHuA (N=62) 6bina pasgeneHa Ha 2 noa-
rpynnbl: B nogrpynne A (n=42) 6bina npov3BefeHa pagrKkanbHasa ranmMopoTomus yepes
nepepHiolo cTeHKy, B noagrpynne b (n=20) — sHAOHa3anbHaA ranuMopoToMKA Yepes cpef-
HUIA HocoBoW xoA. KoHTponbHas rpynna (n=20) - 3gopoBble nogu 6e3 natonorun Hoca u
OKOJIOHOCOBbIX Ma3yX, CGOPMUPOBaHa C LieNblo BbIABNEHNA HOPMabHbIX 3HaYeHUN Ans
nccnegoBaHUA TPAHCMOPTHOW, BcacbiBaTeNlbHOW GYHKUMIA HOCA U MMMYHONOMMYECKMX
nokasaTenel HasanbHoro cekpeta. Cpean NauneHToB, OTOOPAHHbBIX A8 NCCNefoBaHNS,
6b110 62 XeHLUMHbI U 77 MY>XUMH B Bo3pacTe oT 18 fo 74 net. [InA 3KCcnepTM3bl KauyecTBa
YWU3HM OCMOTPEHHbBIX NaLMEHTOB HamK Gbina pa3paboTaHa aNeKTpPoHHasA aHKeTa «CTap-
TOBbIV ONPOCHUK ana guddepeHLManbHOM AnarHocTnkn sabonesanmin CO443» (SODDZ.
exe DGU-20211236), kKoTopyto NaumeHTam npeasiaranocb 3anosHnTb.

Mpn oueHKe KauyecTBa »KM3HM OQHUM U3 OCHOBHbIX KpUTEPUEB ABWUNACb FONOBHAaA
6onb - 136 (98%) nMauMeHTOB COOOWWAM O HANNUMK 3TON Kanobbl; 97 (70%) yenosek
»anoBanucb Ha BblaeneHnsa u3 Hoca. CnabocTb 6bina BbiABAeHa y 84 (61%) nauneHTos,
48 (34,5%) uenoBek coobWUIM O YyBCTBE HeYAoOCTBa B 006N1aCTV BepXHeYentoCTHbIX Na-
3yx. Y 108 (78%) naumeHTOB 6bINO BbIABNEHO 3aTeKaHWe CSIM3M NO 3afiHel CTEHKe HOCO- 1
poTornotku. Bcem nauyneHTam 6b11 NpoBeaeH OTOPUHONAPUHIONOTMYECKNIA OCMOTP, KO-
TOPbIA COCTOAN U3 SHAOCKOMNYECKOrO OCMOTPA HOCOBOW MOSIOCTN 1 HOCOMNOTKN, GapuH-
roCKOMNmMn, OTOCKONUY U NapuHrockonuu. ina nccnefosaHmna BpeMeHU MyKOLMAMapHOro
TpaHcnopTa (BMUT) ncnonb3oBanu nuweson caxapuH. [Ina n3mepeHusa BcacbiBatoLero
noTeHuUmana Myko3Hom 060104KM MONOCTN HOCa NCNOJb30BancA Hanbonee NPOCTON Me-
Toa C.I. Bopxmma, mogmnourumpoBaHHbi b.M. Caranosuuyem. ¥ nauneHToB C KUCTaMU BEPX-
HeyYyenloCTHOMo CUHYCa TakXe U3y4vanu ypoBeHb ryMOopanbHOro MMMYHMTETa HOCOBbIX Bbl-
neneHun.

B PE3YJNIbTATbl U OBCYXOAEHNE

OQHOCTOPOHHUI KNCTO3HbIV BEPXHEYENIOCTHOW CMHYCUT Obin npeactaBneH 119 cny-
YyaaMM, ABYXCTOPOHHAA KMUCTa BEPXHEYENIOCTHOIO C1HYCa BbliBNeHa y 20 nccnegyembix
nauneHToB. O6Lee KONNYECTBO MCCNefoBaHHbIX Masyx — 159. OcHOBHaA 4yacTb KUCT
(91 cnyvan) nokanmsoBanacb Ha H/XHEWN CTeHKE BEPXHEUENTIOCTHOMO CUHYCa UKW 3aHUMa-
na Becb o6bem nasyxu (17 cnyvaes).
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JleueHne npoBOAMNOCH C NPUMEHEHNEM SHAOCKONUYECKON ONTUKK 2,7 U 4 MM C YIOM
noeopoTa 3peHus 0°, 30° 45° n 70°, BuaeoobopyaoBaHNA U OCHOBHOIFO MHCTPYMEHTapWA.
Mpn HeobXxoAMMOCTM 1 C Ccornacua NaureHTa Mbl NPOBeNN KOPPEKLMNo CTPYKTYPbl HOCa
(noacnm3ncran peseKkuma HOCOBOW NeperopoaKm, BasoToMumsa u ap.).

Mpu peleHnn 3agay nccnefoBaHUA HeobXxoaMMo ObIIO ONpefenuTb CTeneHb TAXe-
CTW, XapaKTep U NPOAOMKUTENBHOCTb BOCNANUTENbHOrO Mpouecca B 3aBUCUMOCTU OT
aHaTOMO-OYHKLMOHabHbIX 0COOEHHOCTEN OKONOHOCOBBIX Ma3yx, U B YaCTHOCTM OT CO-
CTOAHMA QYHKLMUN eCTECTBEHHOTO COYCTbA BEPXHEUETIOCTHOrO CUHYCa, C Y4eTOM XapakKTe-
pa MMYHONOMMYeCKOro COCTOAHNA opraHusma (tabn. 1).

WccnepoBaHme BcacbiBaTenbHOW GYHKUMM CIM3NCTON 060NOYKM HOCa B goornepa-
LMOHHOM neprioge MoKasbiBaeT, UTo 3Ta GyHKUMA Obina HapylleHa y naumeHToB obeux
rpynn.

MauneHTam rpynnbl cpaBHeHuA noarpynnbl A (n=42) 6bina nponsseeHa pagnkasib-
HadA ranmopotomus. MNocne BbINONHEHMA ONepPaTUBHOIO SlIeYeHUA HaMmy NPON3BOAUNNCH
e)kefijHeBHble OCMOTpPbI N NepeBA3KY, a TakXKe 3annUcb U3MEHEHNN KINHNYECKNX CUMMTO-
MOB MOC/eonepaLoOHHOro BOCMannTebHOro npouecca B AnHamuke Ha 3-u, 7-e, 10-e n
14-e CyTKM Ha OCHOBaHWK GanibHbIX NapameTpoB.

B nogrpynne b (n=20) rpynnbl cpaBHeHMA NaUMeHTam BbIMOSIHEHO SHAOHa3aNbHoe
BCKPbITME BEPXHEUENIOCTHOrO CMHyCa Yepes cpeaHUn Hocoson xod. B ocHose meTtoga
NEXUT XMpyprmyeckoe paclumpeHmne ecTeCTBEHHOMO COYCTbA UM BCKPbITME CTEHOK BEpX-
HeyenloCTHbIX CUHYCOB.

[na onTumm3aLm onepaTMBHOIO BMeLLaTeNbCTBa HaMM Obin NPeAnoXKeH yCoBepLLEH-
CTBOBAHHbIN BapUaHT raiMoOpoOTOMUN Yepe3 HUMXHUIN HOCOBOW XOf, KOTOPbIA MPUHLMNK-
anbHO OTNMYaeTCA OT aHanorMyHbiX. Onepauma 3HAOHa3abHON raMOPOTOMMMK Yepes
HUXHWIA HOCOBOW XOA BbINOJIHAETCA B YC/IOBUAX CTaLMOHapa U ambynaTopHO nop mMecT-
HoW 1 obLel aHecTesnen. ONTMMM3auUMA JOCTUraeTcA 3a CYET TOro, YTo Npu onepaTns-
HOM neyeHnn ncnonb3ayeTtca paspadoTaHHoe Hamu ycTponcTBo «[TOPT-MPOBOAHNK».

OnepaTuBHY0 MaHMNYNAUMIO NPOW3BOAUNN NOJ SHAOTPaxeanbHOW 0obLen aHecTe-
3nel U JOMNOAHUTENBHOW MECTHOW MW NOb MeCTHOW MHOUNBTPALMOHHON aHecTe3uneNn.
MNocne HagnambIBaHUA 1 NIOKCALMN, Meanann3aumm HUKHe PakoBUHbI fenaeTca pa3pes
Ha flaTepanbHON CTEHKE HUXXHEro HOCOBOTO Xofa. Markme TKaHm oTcenapoBbIBalOTCA pac-
naTopom, obHa)aeTcA KOCTHasA cTeHKa. [lonotom uny 60pom BCKPbIBAIOT BEPXHEYENIOCT-
HYI0 Masyxy, CO3[aeTca CoycTbe, 1 nyTeM dUKcaumm 3a pyuKy YCTPONCTBO yCTaHaBMBa-
eTCA B Hero, KpoBoTeYeHne OCTaHaB/MBAGTCA 3a CHET NPUXKATMA KPaeB paHbl CTEHKaMM

Ta6nuua 1
PacnpepeneHmne cpegHNX NoKa3aTeneil TPAHCMOPTHON GYHKLMM MO CTENEHN HapyLueHUA
Table 1
Distribution of average indicators of the transport function according to the degree of impairment
KonunuectBo uenosek (B % 1 abCoONOTHBIX Yncnax)
CreneHb HapylleHnA
[pynnbi nauuenTos 1-A cTeneHb 2-A1 cTeneHb 3-A cTeneHb
(16-19 mun.) (19-21 MmuH.) (6onee 21 MuH.)
Moprpynna A, n=42 5(11,9%) 28 (66,67%) 9(21,42%)
Moarpynna b, n=20 3 (15%) 12 (60%) 5 (25%)
OcHoBHas rpynna, n=77 15 (19,4%) 56 (72,8%) 6 (7,8%)

Ipynna KoHTpona, n=20, 10-15 MuH.
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YcoBepLUeHCTBOBaHHbIN NOAXOA MPY TeYEHNN KUCT BEPXHEYENIOCTHON nasyxu

YCTPONCTBA. B na3yxy BBOAATCA HAKOHEYHUKM SHAOCKONA, WerBepa nnv wunubl (0 n 30°).
Kncra Busyanusupyetca n yganaetca. [asyxa npombiBaeTca TenibiM GrU3nMonornyeckum
pacTBOpPOM, OCMaTpuBaeTca Gusmonormyeckoe coyctbe nasyxu. lNocne 3aBeplieHns ma-
HUNYAALNIA B Na3yxe YCTPONCTBO M3BMEKAIOT, B HVXHUIA HOCOBOW XOf YCTaHaBNMBaeTCA
MofoMOPPHbBIV NN CUHTOMULIMHOBBIN TaMMOH, KOTOPbIN N3BNIEKAKOT Yepe3 CYTKU.

MNoka3aTtenu TpaHCMOPTHOM GYHKLMM CIN3UCTON 06ONOUKM NONOCTY Hoca Yepe3 1,3 1
6 MecALeB Nocsie raMopPoOTOMUN NPeACTaBeHbl B Tab. 2.

PecHuTyaTtbI 3nnTENMIA CNM3MCTON 060/I0UKM NONOCTN HOCA HAaXOAWUIICS B COCTOSIHUN
BblpaMeHHOoro yrHeteHus. K 1-my mecsAuy nocne onepauun Mbl Habnogany NonoXuTenb-
HYI0 JUHAMWKY B BOCCTaHOBMIeHUM GYHKLUMUA MepLaTenbHOro 3NUTeNva CnM3ncTon obo-
NOYKM NOSIOCTU HOCa Y NnaumeHToB nogrpynn A, b n ocHoBHOM rpynnbl.

K 3-my mecsAuUy nocne onepauun cpegHre nokasateny TPaHCMOPTHON GYHKUMK Cnn-
3ucToin 06010UKM NONOCTU HOCa B noarpynnax A u b 3HaunTenbHO yNyULINANCL OTHOCK-
TeNbHO foOonepaunoHHbIX 3HaYeHn (p<0,0001). Yepes 6 mecAues nokasaTtenn BMUT na-
LMeHTOB noAarpynnbl A cocTaBunn B cpegHem 16,25 MuH., a B nogrpynne b — 17 muH., Torga
KaK B OCHOBHOW rpyrnmne 3T noka3aTtenu 6bliM HaMHOTO Nyylle 1 COCTaBUAN B CpefHeM
13,05 MUH. 5TO rOBOPUT O MOSIHOM BOCCTAaHOBNIEHWW TPAHCMOPTHOW GYHKLMM CII3UCTON
NoJSIOCTMN HOCa Y NaLUUeHTOB OCHOBHOW rpynmbl.

Tak»ke B 3T CPOKM Mbl OLLl@HMBANN Hann4yme OCNOXKHEHN Y NaLMeHTOB Nocse ramo-
pOTOMMM BO BCEX rpymnnax.

B ncxone neyeHnA ¢ NOMOLLbIO Ha3albHOro cnpea nonungekca ¢ GeHnN3IGPUHOM Ha-
6N0[al0TCA BblPaKeHHble MONIOXKUTENbHbIe caBUrK. MNpu anHamuyeckom HabnwogeHUn

Ta6bnuua 2

lpynnoBoe pacnpegeneHune creneHy HapyLeHUA TPaHCMOPTHON GYHKLMM B 3aBUCMMOCTH OT
NPOAOMKNTENIbHOCTUA XUPYPruyeckoro BMellaTenbCcrBa

Table 2

Group distribution of the degree of violation transport function depending on the duration of the
surgical intervention

CTeneHn HapylUeHNA TPAHCNOPTHON GyHKUNN
CpoKu npoBefieHNA nccnepoBa-
HUA, rpyNbI 1-A cTeneHb 2-acTeneHb | 3-A cTeneHb Hopma
(16-19 muH.) (19-21 MmuH.) | (21 MUH. n 6onee) | (10-15 mun.)
Moarpynna A - 7 (16,6%) 35(83,3%) -
Hepes 1 mecaU | fogrpynna b - 3 (15%) 17 (85%) -
nocne onepa-
unn OcHoBHasA rpynna | — 13 (16,8%) 64 (83,1%) -
Moarpynna A 16 (38,1%) 26 (61,9%) - -
Yepes 3 me- Moarpynna b 1(5%) 19 (95%) - -
cAua nocne
onepayun OcHosHas rpynna | 12 (15,6%) - - 65 (84,4%)
Moarpynna A 41 (97,7%) 1(2,3%) - -
Yepes 6 me- Moarpynna b 17 (85%) - - 3(15%)
cAuUeB nocne
onepaymn OcHoBHasA rpynna | — - - 77 (100%)

MpyMeyaHmA: CTaTUCTUYECKM 3HAUMMbIe Pa3fIMUMA MeXay rpynnamm (M oLeHeHHbIM Kputeprem Xu-KBaapar, p>0,05); * He 6bino
06Hapy»KeHO YeTKOIN CTaTUCTUYECKOW Pa3HMLbl MeXay rpynnamu (Kputepuin xu-kesagpar, p<0,05).
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YentocTHO-NMLieBasA XMpyprmsa
Maxillofacial Surgery /1

25 [o neueHns
H 30 gHelt nocne onepaymmn
21 21 B 3 mecsAua nocne onepaumn
20 182 19 183 B 6 mMecALEeB nocsie onepaLmm
17
16

15 13 13,45
10

5

0

Moarpynna A Moarpynna b OcHoBHasA KoHTponbHas

CpefiHue BeNM4YMHbI MyKOLMIMAPHOTO TPAHCMOpTa B AAMHAMUKe B NCCIelyeMbIX rpynnax
Average values of mucociliary transport in dynamics in the studied groups

PUHOCKOMUYECKMX U3MEHEHUI Hanbosee ABHOE CHIKEHVE CUMNTOMOB OTEYHOCTW CIU-
31CTOV 060STOUKM MOMOCTM HOCA, CYXKEHWA MPOCBETA HOCOBbIX XOA0B, YMEHbLUEHWNE KONK-
UeCTBa NaTONIOMMYECKOrO Ha3albHOro CeKpeTa bbI1o y MaLMeHTOB, NMPVUHUMABLIMX Npena-
pat nonupekca ¢ GeHnN3GPUHOM, NO CPaBHEHWIO C FPYNMOIN CpaBHeHUs. Mo pesynbTatam
NCCNeAoBaHNA MPOoaHaNM3MpoBaHa AMHAMMKa CMMMNTOMOB Y nauueHToB ¢ KBl Ha ¢poHe
neyeHNsa nNpenapaTom nonugekca ¢ GeHUNIpPrHOM B KauecTBe MOHOTEPANMUM.

Y BCcex NauyeHTOB OCHOBHOW FpynMbl Mocie onepauumn 6bi10 NPOBEAEHO UMMYHO-
nornyeckoe ncciefoBaHne HasanbHOro cekpeTa. [JaHHble MMMYHOMOMMYEeCKMX NoKasa-
Tenen 6bIIM NpeacTaBfieHbl B CPaBHEHUN A0 onepaumn, yepes 1, 3 1 6 Mecsaues nocne
onepauuu.

CornacHo Tabn. 4 3To CTaTUCTMYECKM 3HAUYMMasA PasHMLA NO CPABHEHUIO C NOKasaTe-
NAMU HOPMasbHbIX 3HaYeHWn. Ho B OCHOBHOW rpyrnne nauneHToB nNocine KOMMIeKCHOro

Ta6bnuuya 3

Hanuune ocnoxHeHuii y naMeHToB Nocne XMpypruyeckoro BmellaTenbCcraa
Table 3

Presence of complications in patients after surgery

OcHOBHanA

Bupbl ocnoxHeHunn Moprpynna A Moarpynna b rpynna

HeBponatua TpoiHMYHOro HepBa (2-A BeTBb)
Peungne Knctbl

HarHoeHue nasyxu

3anageHve nepefHen cteHky BYM

YyBcTBO TAXECTN B NpoeKuun BYI
O6pa3oBaHme Craek B COyCTbe U HOCOBOM XOfAe

NN (N

ol |bh wWIN =
=l w| un |
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YcoBepLUeHCTBOBaHHbIN NOAXOA MPY TeYEHNN KUCT BEPXHEYENIOCTHON nasyxu

Ta6bnuua 4

MNMokasartenu sig A, Ig E B HazanbHOM ceKpeTe Yy nayieHToB OCHOBHOW rpynnbl BO BpeMeHHOM CpaBHEeHUN

Table 4

Indicators of slg A, Ig E in nasal secretion in patients of the main group in time comparison
MNMokasarenu |lpynna koHTponsa [lo onepauun 1 mecay, 3 mecsauya 6 mecAueB
slgA 34+5* 19,4+2,6% 29,7+2,5% 35,2+2,7% 35,2+3,5%*
IgE 0,07+0,02 0,3+0,05 0,23+0,05 0,07+0,05 0,07+0,05

MprmeyaHye: BbIABNEHbI CTaTUCTUYECKU 3HaUYMMble Pasnuuma mexay rpynnamu (¥ p<0,05, ** p<0,01).

npumeHeHUs npenaparta nonugekca ¢ deHunddprHom B TeueHre 10 gHel, 3aTemM npe-
napata momart A B TedeHUne 6 MecsLEeB NOC/e onepauny NonyuYnIn n3MeHeHus, 6msKue
K HOpMe.

CornacHo onpoCHMKY 3[40POBbs pUHONOrMYeckoro nauymeHTa EQ-5D no okoHuaHuu
nccnenoBaHUs pasHMLIA B KAUeCTBE XKU3HM MeX Iy rpynmnamu coctaBuia He meHee 12 6an-
OB, UTO CBUAETENbCTBYET 06 oueBUAHON 3PPEKTMBHOCTY NIeUEHMS NaLUEHTOB OCHOB-
HoW rpynnbl (8742 6anna B rpynne cpaBHeHuA (p<0,05) n 95+2 6anna B OCHOBHOW rpynne
(p<0,05)).

m 3AK/TIOYEHUE

ConocTaBneHme pe3ynbTaToB Hallero UccnefoBaHUA No NPUMEHEHNIO onepauumn Ye-
pe3 nepegHio CTEHKY M SHAOCKOMMYECKOW SHAOHa3anbHoN onepauum Ha BYIT ykasbisa-
€T Ha NPenMyLLeCcTBO NOC/eiHeN raBHbIM 0OPa30oM B paHHEM NnocneonepaliOHHOM ne-
puoge. Mpun ncnonb3oBaHMN SHAOCKOMMYECKOTO SHAOHA3a/IbHOrO MeTofa Yepes HUMXHUIN
HOCOBOW X0 3HAauUTESIbHO MOBbILWaeTCA KayecTBo neveHna KBI1, meHaeTca xapakTtep u
KOJIMYECTBO HeXeNaTeNbHbIX pe3ybTaToB XMPYPrimyeckoro BMeLlaTenbCcTea. Takxke npm
NPUMeHEeHUN YCOBEPLUEHCTBOBAHHOIO MeToAa uepes HUXKHUIA HOCOBOW Xof Tpebyetcs
MeHblliee TEXHNUYECKOEe OCHalleHue.

YcoBepLUeHCTBOBAHHbIN CNOCOO XMPYPrmyeckoro fieUeHus Yepes HUXHUIA HOCOBOM
xop obnapaeT 6onee BbICOKOW KNMMHNYECKON 3hdEKTUBHOCTbIO ANA CaHaUMW MaKCcunnsap-
HOMO CMHYCa C COXpPaHEHMEM WMHTAKTHbIX CTPYKTYpP OCTMOMeaTasIbHOro KOMMeKca, 3To
NO3BOJINIO COKPATUTb BPeMA BOCCTAHOBJIEHUA MYKOLIM/TIMAPHOIO TpaHCnopTa CAIN3UCTON
060/104KM MONOCTU HOCA U BCACbiBaTeNIbHOW GYHKLMM B paHHEM nocieonepaLioHHOM
nepuoge. Pa3HuLa B KauecTBe XN3HU MeXIY ABYMA rpynnamu coctasuna 12 6annos, uto
roBOpuUT 0 6onee BbICOKOM KauecTBe XM3HU MaLveHTOB OCHOBHOW rpynrbl nocie neye-
HWA MO yNyYLLEHHOW TEXHONOTUM.
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Pesiome

AKTI-3KTONNYECKNIA CUHAPOM — PedKUA NapaHeornacTMYecknini CMHAPOM C 3aborneBae-
MOCTbI0 1,4 HOBOTO C/lyyas Ha fecATb MUMOHOB B rof. AKTI-cekpeTupytolme HeMpo3sH-
[OKPVIHHbIE HEOMJ1a31KM OObIYHO PACMONOXKEHbI B IEFKUX, TUMYCE, SHAOKPUHHbIX >Kenesax
unu apyrux opraHax. MiHdopmauus no mx KNMHUYECKOMY MPOABIIEHNIO Y AUArHOCTUKE
CKYQiHa, BO MHOTOM M3-3a pefKOCTU JaHHOro ABneHuA. B Hawen ctaTtbe npencTaBfieHo
KNuMHMYeckoe HabniogeHue nauyuneHta ¢ AKTI-3KTONNYECKMM CUHAPOMOM, 00YCNOBIIEH-
HbIM HEMPO3HOOKPUMHHOW ONyXosbio S3 BepxHewn JONN NpaBoro JIerkoro. YHMKanbHbIM
B [aHHOM Cilyyae fABNAETCA TO, YTO HOBOOOpa3oBaHMe Obifio 0H6HAPYXKEHO NMLb Yepes
nATb NeT nocsie maHudectauumn 3abonesaHuaA. [Jo 3Toro fIoKanu3aumo onyxonu, cekpe-
Tnpytoweinn AKTI, o6HapyXuTb He yaaBanocb, HECMOTPA Ha TulaTeslbHOe 06cnefoBaHme
no opraHam u cuctemam. Kak BapuaHT fieuyeHuns Torga Obina BbiNOSIHEHA ABYXCTOPOHHSAA
appeHanakTomus. B Hawen pabote Mbl pa3brpaem mMeTofbl ANArHOCTUKA 11 CPOKU Bbl-
MOMTHEHUS! KOHTPOJbHbIX MCCNENOBAHMI, @ TakXKe 06Cy»KaaemM BapuaHTbl ONTUMAaNIbHOrO
XNPYPruyeckoro feyeHus.

KnioueBble cnoBa: AKT[-3KTONUYECKUN CUHAPOM, HEMPOSHAOKPUHHAA ONYXONb, KapLuu-
Howug, 6poHXONEeroYHas IoKanu3aums, onyxosb Jerkoro
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Abstract

ACTH-syndrome is extremely rare paraneoplastic syndrome with an incidence of 1.4 new
cases per 10 million per year. ACTH-secreting neuroendocrine neoplasms are usually
located in the lungs, thymus, endocrine pancreas and other organs. Information about
their clinical presentation and diagnostic algorithm are scarce, mainly due to the relative
rarity of the condition. In our case we present the patient with ectopic ACTH-syndrome
caused by NEO in the S3 right higher lobe. Unique feature about our case is that the tumor
was detected 5 years after manifestation of disease. Despite of thorough examination
no ectopic source of ACTH-secretion was detected before and bilateral adrenalectomy
was performed. In our study we discuss diagnostic methods, frequency of follow up
examination and optimal surgical management.

Keywords: ectopic ACTH syndrome (EAS), neuroendocrine tumor, carcinoid,
bronchopulmonary localization, tumor of lung

B BBEJEHWE

DHAOreHHbIN runepkoptTuumam (3N - pegkoe 3HOOKPUHHOE 3aboneBaHune, XapaKTe-
pusylolleeca AnUTeNIbHbIM MOBbILWEHEM YPOBHA KOPTU30/a BCIeACTBME: @) NepBUYHON
naTonorun HagnoyeyHmkos (10-20%); 6) NOBbLILWEHHOW CeKpeunn ageHOKOPTUKOTPON-
Horo ropmoHa (AKTI) onyxonbto runodusa (80% cnyyaes) nnu B) AKTI-cekpeTupytoLen
HeNpOo3HZOKPMHHOM onyxonbto (HI0) (5-10% cnyvaes) niobon BHermnodrsapHonm no-
Kanusaumm (MefynnapHbI paKk LWWUTOBUAHOW ene3bl, KapuuHoua nerkux, 6poHXOoB,
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TUMYCa, pPaK KNeToK OCTPOBKOB JlaHrepraHca, anneHamnKca, onyxonu *enygovyHo-Kuiey-
Horo TpakTanT. 4.) [1-3].

HenposaHgokpuHHble onyxonu, npoayuupyowmne AKTI, npvBoaAT K BO3HUKHOBe-
Huto AKTI-3KkTonmnueckoro cnHapoma. N36bitok npoaykumm AKTT, B cBoto ouepefb, Npu-
BOAUT K dopMmpoBaHuio cuHapoma KylumHra. Bnepsble B3aMMoCBA3b MeXay onyxose-
BbIM MPOLECCOM 1 pa3BUTMEeM cuHApoma KylumHra 6bina onvcaHa B 1928 r. Ha npumepe
nauneHTa C OBCAHOKIETOYHOWN KapuuHOMOW nerkmx [4], ogHako Tonbko B 1960-e rT.
6bina BblsiBIeHa 3aBUCUMOCTb Mexay AKTI-3aBncrmbiM cuHgpomom KyuimHra v napa-
HeonacTMYeCKUM NpoLeccoM HernnodusapHom nokanusaymm [51. B HacToALee BpemA
yKe loKa3aH ToT $akT, uTo aKTonmyeckan cekpeuna AKTT, npnBoaaLas K BO3HMKHOBe-
HUWIO SHAOreHHOro cuHapoma KylimHra, accoummpoBaHa C Hanmumem HeMpO3HAOKPUH-
HbIX ONyXOnewn.

MNpn nogo3peHnn Ha Hannume y naumeHTa cuHapomMa KylmHra gnarHocTnyeckas KoH-
Lenuma cCoCTOUT 13 Tpex 3TamnoB: NOATBEPXKAEHWE TMNepKopTULM3Ma, anddepeHumnans-
HadA anarHocTmka mexay AKTI-3aBucumbiM n AKTI-He3aBMCMMbIM CMHAPOMOM KyLUWHra,
a TakXe onpepeneHune nokanusauum nctouyHmka npogykumm AKTT (runodums nnm skronu-
yeckas cekpeuus).

B HacTosuwee BpeMA pa3paboTaH AMArHOCTUYECKUI aNrOPUTM C UCMOJSIb30BAHNEM
COBpPEeMeHHbIX NabopaTopHbIX MCCNeAOBaHMI KPOBM 1 MOUY, @ TaKKe JlyYeBbIX METOL0B
obcnefoBaHNA NauuveHTa [6, 7], NO3BONAOWMNIA C TOYHOCTbIO 94-96% YCTaHOBUTb NpPU-
ynHy Ol

[maBHOM cNOXKHOCTbIO AnarHocTkmn AKTI-3KTonMuYeckoro CMHApoma ABMAETCA OFPOM-
HasA BapuabenbHOCTb PacnoNoXKeHWA FOPMOHOMPOAYLMPYIOLLEro ovara.

M xoTa xopoluo nssectHo, 4to yacto AKTI-npogyumpylowmini oyar pacnosaraeTca B
nerkux, 3Ta NaToNorna OCTaeTcAa MasionM3yyYeHHON B CBA3WN CO CBOEN HEBbICOKOW YacTOTOM
BCTpeYyaemMocCTn. PacnpocTpaHeHHOCTb KapLUMHONAOB Nlerkoro coctasnsAeT scero 0,7-4,8
Ha 100 000 HaceneHusA (2% OT BCeX NePBUYHbIX OMyXOnen Nerkoro), a rOpMOHaNbHO-aK-
TUBHbIX KapLUHOMAOB — BCero 5-7% ot Bcex BbiABneHHbIx HIO nerkoro [8].

EauHCTBEHHBIM paguKanbHbIM COocoboM neyeHna ABNAETCA XMPYPruyecknii — ygane-
Hue AKTI-npogyuupytoLlei onyxonu.

Mpwn ecTecTBEHHOM TEYEHUM SHAOTEHHOIO rMNePKOPTMLM3MA NATUNETHAA BblXK1Bae-
MOCTb cocTaBnsaeT 50% [9], HO OHa 3HauUMTeNIbHO YBENNYMBAETCA AaXe NPV NanInaTuBHOM
neyeHnn (ABYXCTOPOHHeN agpeHanakTomun) Ao 86%. MNpun cBOeBpemMeHHON AMarHOCTu-
Ke 1 NleyeHnn B BbICOKOCMELNanM3npoBaHHOM LiEHTPe peMuccum ygaetca fobumTbca B
80% cnyyaeB, 1 CMepPTHOCTb Y NaLNEeHTOB B CTaANMN PEMUCCUN HE OTAIMYAETCA OT NONynsA-
umoHHom [10].

B otgenbHbix cnyvasx (25%) nocne nposefaeHHOro obceoBaHKA MO opraHam U cu-
cTemaM He yaaeTca BblIABUTb MCTOYHMK runepnpoaykuumn AKTI, a coctoaHue naumeHTa
NPOrpeccrBHO YXYALLAeTCA BCeACTBME rMnepKkopTrum3mMa. BapmaHT neyenmna — aByxcro-
POHHAA afpeHansKTOMNA C NOXN3HEHHOM 3amecTuTenbHom Tepanuen [11, 12].

B HacToAwen paboTe nNpefcTaBneHo KAMHMYeCcKoe HabnogeHue naumeHTta ¢ AKTI-
3KTOMUYECKUM CUHAPOMOM, Y KOTOPOro FOPMOHOMPOAYLMPYIOLWMIA oYar Obin BbiABNEH B
Nerkom nuilb CyCcTA NATb IeT Nocsie NOCTaHOBKM AMarHo3a 1 NPoOBeAEeHHOro NevyeHns B
o6beme bunaTepasnbHOM agpeHaN3KToMUK.
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B OMUCAHUE KITMHWNYECKOIO HABJTIOQEHWA

MNaumeHT @. 28 net. )Kanob He npeabasnsaeT (puc. 1).

/3 aHaMHe3a N3BeCTHO, UTo 5 N1eT Ha3ad nauueHT oTMeTu nosbiweHne Al o 150/90
MM PT. CT., U36bITOUHbIN HA6OP Beca, NOABMEHWE APKUX LUMPOKKX CTPUN Ha XUBOTE 1 Mbl-
WweyHyto cnaboctb. MNpu obcnegosaHum B SHLL BbIABNEH SHAOTEHHDbIN TMNEPKOPTULN3M.

Mpu MPT ronoBHOro Mo3ra faHHbIX 3a Hanuume afeHoMbl rnmnodusa He NosyyeHo.
B xofe panbHewwero AMarHOCTUYECKOro NoucKka no pesynbratam 60/bLION feKcameTa-
30HOBOW NPO6bI YyCTaHOBJIEH 3KTONMYECKU xapakTep npoaykuum AKTT. MposegeHbl KT
OpraHoB H6PIOLLHOM MNONOCTY M OPraHOB FPYLHON KNETKU, OJHAKO OMNYyX0Jlb, KOTOpasA Morma
6bl npoayLmposatb AKTI, 06HapyUTb He yaanocs.

B mae 2016 r. Ha dOHe BblpaXXeHHOrO rMNepKopTULM3Ma Obina BbINMOMHEHa [ABYCTO-
POHHAA agpeHanakToMusA. [ocneonepaunoOHHbIA Neprog NpoTekan rnagko. HasHaveHa
3amMecTuTeNnbHasa ropmoHanbHasa Tepanus. MauneHT B yaoBNeTBOPUTENIbHOM COCTOAHNN
BbIMKMCaH.

Mpu guHammnyeckom HabnaeHNN SHAOKPMHOIOra OTMEeYasCA perpecc KNMHUYeCKnx
1 nabopaTopHbIX NPU3HAKOB rMNepKopTULM3Ma. BHEWHWI B1A naumeHTa npeacTaBieH
Ha puc. 1. JlabopaTopHble NoKasaTenu npeacTaBneHbl B Tabn. 1.

Mpu exxerogHom BbinonHeHun MCKT opraHoB rpyaHol 1 OplolHOM NONoCTM naTo-
NOrnYeckrx U3MeHeHui BbiABEHO He Obino. MocnegHure 1,5 roga no cemeliHbIM 06CTOSA-
TenbctBaM KT rpyfHOM KNeTKM He BbINOHA.

Puc. 1. BHewHuin BuA naymneHTa (2021r.)
Fig. 1. Patient’s appearance (2021)
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Ta6nuua 1
OuHamuka nabopaTopHbIX NoKa3aTeneil
Table 1
Dynamics of laboratory findings
Pedepencibie Jla6opaTopHble | JlabopaTopHble |JlabopaTopHble
Mokazarenb 3HaueHUs nokasarenu nokasarenu nokasarenun
B2016T. B2021r. B2022r.
KopTunson kpoBu (Hmonb/n) | 166-507 903 711 -
KopTunson moun (MKr/cyT) 58-403 576 503 -
AKTT (nr/mn)
YTpo 7,2-63,3 91,3 89,26 37,0
Beuep 2-25,5 119,4 115,2 -
K+ (Mmonb/n) 3,4-5,3 4,1 3,9 4,0
Na+ (Mmonb/n) 130-156 139 143 145

B saHBape 2021 r. Ha KT OlK BbiABNEHO o4aroBoe HOBOOGpa3oBaHue B S3 NpaBoro ner-
Koro pasmepamm 13x9,5x12,5 mm. MegunactnHanbHon numdoageHonaTnn Het (puc. 2).
Mo paHHbIM cunHTUrpadUn ¢ #MTc-TEKTPOTUAOM — HOBOOOPA30BaHME NErKOrO aKTUBHO
HakannueaeT paguodapmnpenapat. lpyrve ouaru He HangeHbl (puc. 3). NMpu OTAC n Ko-
JTOHOCKOMNUW OMyXOMNeBbIX HOBOOOPa30BaHMI He BbiABNeHO. [Mpu fganbHelwem obcnego-
BaHMM OBGHapYy>XeHO HapyLueHre puTMa BbipaboTkn AKTT (yTpo — 89,26 nr/mn, Bevep —
115,2 nr/mn).

Ha ocHoBaHuMM 06CnefoBaHMA WM [aHHbIX aHaMHe3a MauWeHTy YCTaHOBJIeH Aua-
FHO3: HEMPO3HAOKPVHHAA OMyXOJSib BEpXHel fonu npasoro nerkoro ¢ TTbNOMO, AKTI-
SKTOMUYECKUIN CMHAPOM, IBYyCTOPOHHAA agpeHanskTomus ot 2016 .

B pekabpe 2021 r. BbIMO/HEHA CErMEHTIKTOMUSI S3 BepXHel AoNv NpaBoro Ierkoro
1 30HanbHaa numdoauccekuumsa. Mo JaHHbIM NNaHOBOrO MOPHONOrMYeCcKoro ncciefoBa-
HMA — KapTHa aTUNMYHOro KapuuHonaa nerkoro pasmepamum 1,2x1,1x1 cm. Konnuectso

Puc. 2. KomnbloTepHas Tomorpa¢usa opraHoB rpyAHou KneTku. CTpenkoil ykasaH KapuuHonp
Fig. 2. Chest CT. The arrow points at carcinoid
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Puc. 3. KapunHonpg Ha cymHTUrpadum (yKasaH cTpenkoii)
Fig. 3. Carcinoid on scintigraphy. The arrow points at carcinoid

MUTO30B 4 Ha 2 Mm2. UM Ki67 — 3,9%; pT1bNO(0/1) cMO. B yaaneHHbIx numdaTryeckmx y3-
nax (2, 4, 7- rpynnbl) MeTaCcTa3oB HET.

MNPy UMMYHOTMCTOXVMUYECKOM UCCIIEA0BaHUN BbIsIBNIEHA YMEPEHHO BblpaXKeHHas Ln-
ToMa3MaTyecKas 3KCNPeccus XpoMorpaHuHa A n cuHantopusmHa.

[mapkoe nocneonepauroHHoe TeyeHue. Ha 6-e CyTKM nocnie onepauumn BbinucaH 13
CTaunoHapa B ygosneTsoputenibHoM coctoaHun. AKTI yepes mecaL nocne onepauumu co-
ctasun 37,0 nr/mn.

B ObCYXIOEHWE

MauneHT obcnepoBanca No MecTy XXUTeNbCTBa MO nosofy nosbllweHna Al n nsme-
HEeHWsi BHEWWHOCTU KaK npu 6one3Hmn MueHko — KywuHra. Mpu o6cnegoBaHum B DHL BbI-
ABMEH SHAOreHHbIN rmnepkopTMum3m scneactame nosbiweHna AKTT. bbin nposegeH pag
nccnegoBaHUn, KOTopble MO3BOMUAM OCYLeCTBUTb AnddepeHUranbHy0 AMarHoCTuKy
MeXAYy rMnodr3apHbIM U SKTOMMYECKNM NPOUCXOXKAEHNEM 3a60NeBaHUA.

B TMnMuHbIX cnyyasax nocne ycTaHOBKM AuarHosa «aktonmyeckmin AKTT-cuHapom»
cnefyeT Xmpypruyeckoe fleyeHne B obbeme yaaneHus ropMOHOMNPOAyumpyiolwero o6-
pa3oBaHuA. B cTaHgapTbl TOMMYECKON ANArHOCTUKU BXOAMT BbinonHeHne MPT ronos-
Horo mo3sra, MCKT 6plolHON MOOCTU 1 FPYAHON KNETKM C KOHTPACTHbIM YCUNEHUEM,
OrAC, KonoHockoNUK. KToNUUYecknii NcTouHuk AKTI pacnonoxeH B nerkom 6osee yem
B 45% onyxonen pasnnyHon nokanusauun. Tumyc (11%) n nogxkenygouHas xenesa (8%)
ABNAIOTCA CneaylowyMm Hambonee pacnpoCTpaHeHHbIMM OpraHamu, rae MoryT BO3HM-
KaTb HEMPO3HAOKPMHHbIE onyxonu ¢ AKTI-akTonuueckum cmHgpomom [11].

OpHako B pefAKkux ciyyasax (Takux, Kak npefcTaBfeHHbI HamMK) ovar SKTOMMYecKom
ceKkpeLmu BbIABUTb He yaaeTcA. PelueHrem B Takon CUTyauUmMm CTaHOBUTCA BblHYXAEHHasA
[BYCTOPOHHAA afjpeHan3KToMua C NocCieayoWwmnm NOXM3HEHHbIM MPUEMOM 3aMecTu-
TefibHOW Tepanun. HecMoTpAa Ha To, UTO AaHHaA onepauua ABAAETCA NaNNnaTBHON, OHa
CTaHOBWTCA MeTOOM BblOOPa B C/TyHYasax OTCYTCTBUA BO3MOXKHOCTY BbIABJIEHNA FTOPMOHO-
npogyumpyowero obpasosaHus. MauneHTbl, NepeHeclIne AaHHYI0 onepaLmio, JOMXKHbl
MOXXM3HEHHO HAXOAMTbCA HA yUYeTe y SHAOKPUHOMOTa U NMPOXOAUTL eXerofgHble obcneno-
BaHUA B 06beme MCKT opraHoB 6pIOLLHO NOIOCTW U OPraHOB FPYAHON KNeTKM.

HelposHOOKPVHHbIE OMNYXONW, Pa3BUBaACb, CMOCOOHbI U3MeHATb CBOM OGuonoru-
yeckne n QYHKLUMOHaNbHblE XapaKTePUCTUKW, 3BOMIOLMOHNPOBATb OT OTHOCUTENbHO
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Ta6bnuua 2

Knununko-mopdonornueckue xapakTepucTukii KapymHouaoB
Table 2

Clinical and morphological characteristics of carcinoids

BbnknBaemocTb nocne

YactoTta BbiABNeHnsA
XUpypruyeckoro seyeHua

Mopdonornueckas xapakre- | MeTacTasoB B IUM-
pucTukKa ¢oysnax cpepocre-
HmA, %

Tun KapuynHomnga
5 ner, % 10 net, %

MwuHUManbHas aTMnNuA KNeTok,
TunnuHbIA peakne Muto3bl (MeHee 1-2 B 10-15 90-100 40-76
none 3peHuns)

BblpaxeHHas aTmnusa KneTok,
ATUMNYHDBIN YyacTble MUTO3bl, OYaru Hekpos3a, | 30-50 85-100 18-60
VHPUNBTPATUBHBIN POCT

[06poKayecTBeHHbIX BblcOKOAnddEpeHLMpPOBaHHbIX 0O6pa3oBaHWIn [0 arpeccuBHbIX
HePO3HAOKPMHHbBIX KapunHom [12]. NosTomy pgaxe B cnyyasax NnpoBefAeHHOW [BYCTO-
POHHEeN afipeHaNaKTOMMUN OCTAeTCA BaXXHbIM MOWCK M CBOeBpeMeHHoe yaaneHne HI0.
B gaHHOM KnuHMuYeckom HabniogeHnn naumeHT 1,5 roga He BbinonHan KT rpygHon Knet-
K. 3a 310 Bpema HOO nerkoro gocturna pasmepos 13x9,5x12,5 mm. B HacToAwee Bpe-
M5 UMeeTCsl BO3MOXKHOCTb Mo MCKT ¢ 60/110CHbIM KOHTPACTHbIM YCUEHNEM TOMUYECKM
naeHTnoéunumnposatb H30 4-5 mm. PaHHee xnpypruyeckoe neyeHvie ynydlaeT NporHo3
3aboneBaHus.

AKTI-npoayumpyiowme onyxonu nerkmx NpUHATO KnaccmouumpoBaTb MO CTeneHu
3/10KaYeCTBEHHOCTH:
® | cTeneHb — BblcokoanddepeHumpoaHHaa H30 (G1);
® || cteneHb — ymepeHHo anddepeHumpoBaHHaa HI0G2);
® |ll creneHb - HU3KoanddepeHumposaHHaa HIO (G3).

BbicokoguddepeHUMpoBaHHble HOBOOOPA3oBaHWA NPUHATO Ha3blBaTb TUMUYHBIMMI
kapumHongamm (TK), a ymepeHHo anddepeHLMpoBaHHbIE — aTUMUYHBIMU KapLuHOMAaMU
(AK) [13]. x kKnuHMKo-Mopdonornyeckoe cpaBHeHVE NpeAcTaBieHo B Tabn. 2.

CooTtHoweHme TK 1 AK no pacnpocTpaHeHHOCTM cocTaBnsaeT B cpegHem 10:1 [14].

K HuskoguddepeHumpoBaHHbIM HOO OTHOCATCA MENKOKNIETOUHBIN Pak U KPYNHOKIe-
TOYHbIi HENPOSHAOKPVHHbIV paK.

B HacTosALlee Bpema ocTaeTcA ANCKYTabesbHbIM BbIOOP XMPYpPruyeckon TakTuKm npu
KapumHougax nerkoro. Yactb aBTopoB 06CygaeT HeoOXOANMOCTb NPOBeeHNs N063K-
TOMUW NpK Nto6oM TUNe KapumHouaa. OgHako NoABNAeTCA Bce 6osblue NCCNEfOBaAHUN,
MOKa3bIBaOLWKMX, YTO CErMEHTIKTOMUA He yXyZLlaeT NPOrHO3 U oTAaneHHble pe3ynbTaThl
no cpaBHeHMio ¢ lobakTomuen [15, 16]. Mo cnosam Cattoni et al. B xypHane Annals of
Thoracic Surgery, oHa BO3MOXHa B cjlyyasax nepudepuyeckoro pacrnonoxeHusa obpaso-
BaHu ¢ T1-3 NO MO, npu ycnosuum, yto gocturaetca pesekuma RO [17]. MonynaumoHHoe
nccnegosaHue Song Xu et al. npuxoauT K BbIBOAY, UTO cy6nobapHas pesekuna Leneco-
ob6pa3Ha B paHHUX CTagusAx, Npy pa3Mmepe KapurMHouga meHee 3 cMm.

B 3AKJTKOYEHWE
CoBpemeHHble MeToAbl KNMHUYECKOW, TabopaTOpPHOWM 1 MHCTPYMEHTaNIbHOW AnarHo-
CTUKN NO3BONAIOT YCTaHOBUTb AmMarHo3 «AKTI-3KTonmyeckmin CMHAPOM» C TOYHOCTbIO
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88-96%. Jlokanunsauma oyara npogykumm AKTI B opraHm3me naumeHTa — CNOXHaA auna-
rHOCTMYECKas 3afjaya B CBA3U C BapuabenbHOCTbIO OpraHHON NoKanvsaumm u mManbiMm
pa3mepamu onyxonu. B otaenbHbIX ciyvasax oOHapyXWTb UCTOUYHUK rMNepnpomyKummn
AKTT He ypaetca. [inuTenbHoe BpeMa NPOBOAUTL CMMNTOMATUYECKYIO Tepanuio 3aTpya-
HUTENbHO B CBA3M C 0COBEHHOCTAMM TeueHus 3aboneBaHns, NO3TOMy onepaLuen Bbibopa
B TaKUX CNTyYasx ABNAETCA IBYCTOPOHHAA afpeHaNaKTOMMA.

PekomeHpyeTcA MOXM3HEeHHOe HabniofeHne SHOOKPUHOMOra C BbINOAHEHUEM He
pexe yem 1 pa3 B 6 mec. MCKT opraHoB rpygHou 1 6ptoluHon nonocteid. MNpu obHapyxe-
HuM H30 nokasaHo 6e30TnaratenbHOe XMpypruyeckoe BMeLLaTeNbCTBO, HanpaBneHHoe
Ha ero yaaneHue. NogobHas onepaTrBHasA paboTa BO3MOXKHa TONbKO Hnarofapa cnaeH-
HbIM e ICTBUAM, HACTOPOXKEHHOCTU U OMbITY Bpayer pasfnyHbIX cneymanbHocTen. Heob-
X0oAnMO MHbOpMMpPOBaTb 06 3TOM 3aboieBaHMU TepaneBTOB, SHAOKPUHONOIOB, BeAyLUnX
NOSIMKIMHUYECKNIA MPUEM Cpeln HacesieHUs, Tak Kak paHHee BblsiB/IEHME 1 onepaTyBHOe
neyeHme ropMoHanbHo-akTMBHOM HOO no3BonsAeT N3neunTb 3TMX NaLUEHTOB.
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Abstract

Anastomotic leak remains a severe complication after colorectal surgery with
considerable morbidity, higher rate of reoperations, and higher mortality. There is
generally accepted idea that arterial ischemia or tension in the anastomotic line will lead
to healing complications. But it's noteworthy that even well perfused, under no tension
anastomoses may develop leakage, hence it continues to be a challenging issue in
colorectal surgery. Over the past several decades of investigation are determined a lot
of preoperative, intraoperative and postoperative risk factors for anastomotic leak, as
well as, some conclusive recommendations are justified, whereas others are still open to
discuss. The primary goal of present review was to analyze the literature on the problem
of anastomotic leakage, determine preoperative risk factors for this complication. Data
concerning patients’ general condition, main disease and comorbidities, as well as
preoperative preparation of gastrointestinal tract were evaluated. The most frequent
preoperative risk factors for leakage revealed are male sex, smoking and alcohol intake,
preoperative anemia and hypoproteinemia, body mass index, high age, preoperative
chemical therapy and radiotherapy, omitting mechanical bowel preparation and oral
antibiotic therapy.

Keywords: colorectal anastomoses, high risk anastomoses, anastomotic leakage, risk
factors for anastomotic leakage

«Xupyprua. BoctouHaa EBpona», 2022, om 11, N2 2 215

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




Ncmannoea 3.E.0<, Araes 3.K., Ucpadunosa C.b.
A3epbaifKaHCKUii MegUUMHCKNIA yHuBepcuTeT, baky, AsepbangxaH

MpenonepaunoHHble GakTopbl pUCKa

HeCOCTOATEeNIbHOCTM aHAaCTOMO30B
B KOJIOPEKTANIbHOW XUPYPru

KOHGNNKT NHTepecoB: He 3asB/eH.

Bknap aBtopoB: Vicmaunosa 3.E. - aHanu3 matepuana, HanvcaHue ctatby; AraeB D.K. — KoHUenuua 1 pefakTMpoBaHue;
Wcpadunosa C.b. — cb6op HayuHoI nuTEpaTypbl.

CraTbs ony6n1KoBaHa B aBTOPCKOW pefakumi.

MopaHa: 15.04.2022

MNpwuHaTa: 23.05.2022
KoHtakTbl: doktorrufat@yandex.ru

Pesiome

OCHOBHOW Uenblo HacToAwero o63opa ABAAETCA CUCTEMATMUYECKMIA aHaNM3 MUPOBOW
nutepaTtypbl N0 Npobneme HeCOCTOATENIbHOCTM aHAaCTOMO3a, onpefeneHne npegonepa-
LIMOHHbIX GpaKTOPOB PUCKa ITOr0 OCNOXHEHNA 1 U3yUYeHne CBA3N 3TUX GaKTOPOB C HeCco-
CTOATENbHOCTBIO aHACTOMO3a MOC/E OTKPLITON UM TANapPOCKONNYECKON KONOpeKTab-
HOW xnpypruu. B ctaTbe npefcTaBneHa KnMHMYeckasa KnaccudurKkauma cTeneHun TaxecTu
(cteneHb A, B n C) HecocTosiTenbHOCTM aHacTomo3a. OueHVBanucb faHHble 06 obLem
COCTOAHUN NaLMEHTOB, OCHOBHOM 1 COMYTCTBYIOLWMNX 3aboneBaHmnsAX, a Takxe o npegone-
paLVOHHON NOArOTOBKE XeNyA0YHO-KULIEYHOro TpakTa. bbinn nogpobHo nsyyeHsl npea-
onepaunoHHble GaKTopbl PUCKA HECOCTOATENbHOCTM, OCHOBHBIMM U3 KOTOPbIX ABMAITCA
MY>KCKOW NOJI, KypeHue 1 yactoe ynoTtpebneHvie ankorons, npegonepauroHHas aHemus,
rMNonpoTeNHEMUA 1 TMNoanboyMnUHEMNA, BbICOKUI MHAEKC MacChl Tena, NOXKWIoN 1 cTap-
Yyeckuii BO3pacT, NpeAonepauroHHasa XMMuoTepanusa 1 iyyeBas Tepanusd, AnuTenbHoe
neyeHne KOPTUKOCTepouaamm, OTCyTCTBE MEXaHNYECKOW MOArOTOBKM KULLEYHMKa 1 ne-
pOopanbHOM aHTMONOTMKOTEPANMN.

KnioueBble cnoBa: KoflopeKTaibHbleé aHaCTOMO3bl, aHaCTOMO3bl BbICOKOIO pUCKa, HeCo-
CTOATENbHOCTb KONOPEKTANIbHbIX aHACTOMO30B, GaKTOPbl PUCKA HECOCTOATE/IbHOCTM aHa-
CTOMO30B

Complications in colorectal surgery encompass a wide range of clinical manifestations.
Advanced technology has allowed many of the most severe complications of intestinal
surgery, to be detected early and often to be treated without surgical intervention.
Anastomotic leakage (AL) is one of the most feared complications following any type of
intestinal anastomosis due to increased risk of morbidity, mortality, overall impact on
functional outcome and expenditure on hospital resources [1-3].

AL is in the general accepted guidelines defined as a "defect of the intestinal wall at
the anastomotic site leading to a communication between the intra- and extraluminal
compartments" and graded according to Grade A, Grade B and C depending on severity of
AL [2, 4]. Despite these general guidelines published, surgeons still have different opinions
regarding definitions of AL and what actions are needed in order to prevent AL [4].
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Many different definitions and approaches to the problem can be found in the medical
literature, but the mechanism behind this complication still is not fully understood.

Colorectal anastomotic leak rates have been found to vary depending on the
urgency of surgical procedures, anatomic location of the anastomoses, and different
other factors. Clinical studies determining causes of anastomotic insufficiency are based
on retrospective analyses of associated risk factors. In some studies, the risk factors are
classified as modifiable (adjustable), non-modifiable (non-adjustable) and intraoperative.
Modifiable risk factors (smoking, alcohol intake, anemia, hypoproteinemia, the use of
corticosteroids and immunosuppressive medicines in preoperative period etc.) can be
corrected prior to surgery to improve clinical outcomes. Non-modifiable risk factors
(age, gender, some chronic co-morbidities) cannot be liquidated, but awareness of these
problems may affect intraoperative decision making. Lastly, intraoperative factors such
as excessive blood loss, decreased perfusion of and high tension on the anastomosis,
fecal contamination of operating field can also increase the risk of anastomotic
complications [4, 5].

According to mostauthorsrisk factors are categorized into preoperative; intraoperative;
and postoperative factors [6-8].

Herein, we conducted a systematic review of recent years' literature analyzing the
preoperative risk factors for colorectal AL, regardless of the type of pathology.

Preoperative risk factors

A recent systematic analyses identified several preoperative risk factors including male
sex, age, smoking, obesity, alcohol intake, preoperative anemia and hypoproteinemia
(hypoalbuminemia), steroid and non-steroidal anti-inflammatory drug use, radiotherapy,
advanced tumor stage that makes surgery technically difficult, mechanical bowel
preparation, and preventive oral antibiotic therapy [2]. Some of adjustable preoperative
risk factors can be corrected before surgical procedure. Consequently, detection and
management of these factors in preoperative period will lead to decreased postoperative
complications, mortality and length of stay.

Male gender. According to mostauthors’studies male genderis one of the preoperative
risk factors due to a narrow and deeper pelvis, which makes dissection of tissues and
creating colorectal anastomosis more hard, and they tend to have more complications in
comparison to female patients [4, 8].

There is information that hormonal functions (plasma level of androgen) may
impair anastomotic healing as well. Some study results showed marked gender-specific
differences in the intestinal microcirculation and perfusion pressure. According to the
study conducted Zhang et al. (2017) male gender was an independent risk factor of AL
(OR 2.898, 95% Cl 1.265-6.637, p=0.012) [9].

Smoking and alcohol intake. In some literature sources have been emphasized
that smoking and alcohol intake exceeding 35 drinks per week are associated with AL,
regardless of patient age. In one study has been shown that anastomotic leak rate in
smokers was 17% versus 5% in non-smokers [10]. Smokers had over 4 fold more chance of
leak. The impact of smoking might be secondary to ischemia caused by smoking-related
microcirculatory problems in the intestinal wall. Specialists recommend for patients
to quit smoking four to eight weeks before surgery and throughout the postoperative
period [11].
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Age. In several studies patients’ age was evaluated as risk factor [12-14]. The negative
impact of age on anastomotic healing was indicated by Menegozzo et al. (2019). Their
study involved a retrospective analysis of patients who underwent emergency surgery for
complicated colorectal cancer. The median age of patients was 72 years. 65.7% of patients
had some form of postoperative complication, AL rate was 11.7%. The study confirmed
that elderly patients with complicated colorectal cancer undergoing emergency surgical
procedures have high morbidity including AL rates. Consequently, advanced age is
associated with worse outcomes [13].

Researches carried out by Vacante et al. (2019) demonstrated that colorectal cancer
surgery for elderly patients still represent a challenge for the surgeon due to frequent
comorbidities such as cardiovascular and pulmonary diseases, which increase operative
risk as well as the risk of AL. There is also evidence that patients with comorbidities
receive various treatment, compromising anastomotic healing. Laparoscopic surgery for
colorectal cancer in elderly patients shows some advantages compared to open surgery
such as less postoperative pain, rapid return to prior activities and a decrease in costs [15].

Body mass index (BMI). Several studies have shown obesity (BMI >25-35 kg/m?) to
increase the risk of AL [4, 14, 16].

According researches performed by McDermott et al. (2015) waist circumference to
hip ratio and visceral fat area measured in laparoscopic assisted surgery are more sensitive
parameters than BMI [6].

A systematic search of electronic databases (PubMed, Embase, Cochrane CENTRAL,
Scopus Database, and Wanfang Database) was conducted by Hui Qu et al. (2015) to
quantify the risk factors predictive for AL in patients who underwent laparoscopic anterior
resection (LAR). Several patient related factors including BMI >25 kg/m? were found to be
significantly associated with the development of AL [17].

However, there are conflicting opinions about the impact of obesity on AL rate. Suwa
et al. (2020), Kazama et al. (2020) compared outcomes for robotic and laparoscopy-
assisted colectomy between obese and non-obese patients. In terms of postoperative
complications, they observed no differences between two groups. Therefore, they note
that robotic and laparoscopic surgery for obese patients with colon cancer provide
equivalent safety and advantages in terms of early outcomes and should be offered as
alternative procedures [18, 19].

Preoperative nutritional status. Preoperative anemia and hypoproteinemia are
common findings in colorectal diseases, particularly in colon cancer. Many authors
reported that malnutrition represents one of the risk factors for AL [2, 20, 21].

Anemia and hypoproteinemia (hemoglobin <100 g/L or albumin <32 g/L) impair
anastomotic healing by decreasing collagen synthesis and synthesis of sulfated
mucopolysaccharides or fibroblast proliferation [20]. Meyer et al. (2019) identified several
adjustable risk factors including anemia, albumin <3.5 g/dL, hypotension [2].

It is known that in the process of healing are identified 3 phases: inflammation,
proliferation and remodeling. High risk to the anastomosis is thought to occur during first
phase when proteolytic activity is greatest. After forty-eight hours, colonic anastomoses
lose 70% of their initial strength. Anastomotic strength gradually increases as fibroblasts
and smooth muscle cells synthesize new collagen, hence protein deficiency and anemia
in this period may contribute to the development of anastomotic leak [20].
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In 2016, Frasson et al. performed prospective, observational study including
1102 patients that underwent right hemicolectomy to determine risk factors for
postoperative morbidity and mortality. According to their investigations preoperative
serum protein was the only independent risk factor for anastomotic failure (p<0.0001,
OR 0.6 per g/dL) [22].

Shimura et al. (2018) analyzed the treatment results in total 200 colorectal cancer (CRC)
patients undergoing laparoscopic surgery. AL was observed in 5.6% cases. Postoperative
serum albumin levels in AL group were significantly lower than in non-anastomotic
leakage group. Therefore, they concluded that lower early postoperative serum albumin
levels are a valuable indicator of AL in CRC patients [95% confidence interval (Cl)] = 7.53
(1.60-55.80), p=0.0095 undergoing curative surgery, and correction of hypoalbuminemia
allows to reduce AL rate [23].

Effect of drug therapy on anastomotic healing. Multivariable analyses conducted
by Nicolian et al. (2017), Uysal (2017), Zarnescu et al. (2021) have demonstrated some
medication use may affect the development of AL. According to their study results the
use of corticosteroids and some immunosuppressive medicines may delay and impair
anastomotic healing [14, 24, 25].

In multivariable analyses performed by Nicolian et al. were identified several risk factors
of AL of colorectal anastomoses and one of them was preoperative immunosuppressive
medication use (2017). According to their studies the use of immunosuppressive
drugs increases the risk of anastomotic leak 2.62 times [14]. This finding is supported
by other studies showing that use of immunosuppressive drugs increases the risk of
anastomotic leakage in colorectal surgery. Uysal et al. (2017) studied the effects of
preoperative treatment with immunosuppressant cyclosporine A and tacrolimus on colon
anastomosis recovery. Their study showed that tacrolimus and cyclosporine A might
have a negative effect on colon anastomosis recovery. Average anastomosis bursting
pressure was 115.6+5.3 mmHg in the control group, 66.2+3 mmHg in tacrolimus group,
and 91.1+4 mmHg in cyclosporine A group. There were statistically significant differences
among bursting pressures of groups (P<0.001). The value was significantly lower in
tacrolimus group compared to control group (P<0.001) [24].

A systematic search of literature of recent years was conducted Eriksen et al. (2014). The
authors in their analysis concluded that prolonged use of corticosteroids in preoperative
period is a risk factor for anastomotic leakage. Overall, the anastomotic leakage rate was
6.77% (95% Cl: 5.48-9.06) in the corticosteroid group and 3.26% (95% Cl: 2.94-3.58) in
the non-corticosteroid group. It is known that corticosteroids impair wound healing by
decreasing activation and infiltration of inflammatory cells. These inflammatory cells,
macrophages and polymorph leucocytes, are essential in the first phase of wound healing.
Additionally, corticosteroids inhibit the expression of growth factors and matrix proteins
such as collagen synthesis [25].

Preoperative chemotherapy and radiotherapy. There are multiple reports showing
an association between pre-operative chemotherapy and radiotherapy and incidence
of anastomotic leakage. Some studies demonstrate that the use of intraperitoneal
Methotrexate, Cisplatin, Doxorubicin, Mitomycin C, and postoperative chemotherapy
including Bevacizumab can lead to delayed anastomotic insufficiency and colocutaneous
fistula from the anastomosis [25, 26].
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There is strong evidence that preoperative radiotherapy for colorectal cancer increases
the risk for anastomotic leakage. Neoadjuvant radiotherapy that's routinely used in many
patients may cause tissue edema, loss of tissue planes, pelvic fibrosis, bowel obstruction,
necrosis and anastomotic failure [1, 26].

According to the data published by the Dutch Colorectal audit and Sparreboom et al.
(2018) the risk factors for early and late anastomotic leakages might be different. Their
hypothesis was that early anastomotic leakage is mostly related to technical failure of the
anastomosis, whereas late anastomotic leakage is mostly related to healing deficiencies,
that occur due to preoperative tumor complications, extensive resection because of
tumor growth, ASA score lll to V, and preoperative radiation (OR 2.0; p=0.010) [27].

Nevertheless, the literature on this question is controversial [28]. N. Asratova et al.
(2021), conducted retrospective file scans of patients, who were older than 18 years, were
diagnosed with rectal cancer, underwent surgery, and were given AT or NT. They found no
difference in terms of AL development between patients receiving neoadjuvant chemo-
(p=0.758) and radiotherapy (p=0.827 and p=0.1) and patients receiving adjuvant therapy.
The use of neoadjuvant therapy did not increase the risk of AL [29].

Mechanical bowel preparation (MBP) and preventive oral antibiotic therapy (OA)

Some authors note that intestinal microbes with the capacity to produce collagenases
and to activate host matrix metalloproteinase MMP-9 may break down collagen in the gut
tissue contributing to AL [7, 30].

Therefore, Sparreboom et al. (2019) conducted international multicenter prospective
cohort study to find out possible correlation between AL after colorectal surgery and
MMP-9 activity. A total of 292 patients were analyzed; 38 (13.0%) patients suffered from
AL, with a median interval to diagnosis of 6.0 (interquartile ratio 4.0-14.8) days. The
prediction model of postoperative day 3, including CRP and MMP9, had a c-index of 0.78.
This c-index indicated that for 78% of the time the model assigned a higher probability to
a patient with AL than a patient without AL. The study demonstrated that MMP-9 activity
was highest in the direct surroundings of an anastomosis. As well as, MMP-9 activity was
significantly low in areas further proximally and distally from the anastomosis and was
nearly or completely absent in uninjured tissue. Their study demonstrated unambiguous
interconnection between MMP-9 activity and colorectal AL [31].

It is generally accepted that preoperative bowel preparation has a significant role
in AL prevention. MBP is performed before colorectal surgery to reduce massive bowel
contents, which can be a source of colorectal AL and bacterial pathogens. Many studies
have supported combined MBP and OA prior to planned colorectal surgery [32, 33].

496 patients undergoing colorectal surgery with anastomosis were included foranalysis
in the study of Ambe et al (2019). Cases undergoing MBP + OA were included in the study
group, patients undergoing MBP — OA were included in the control group. Preoperative
MBP was performed using either polyethylenglykol or sodium-magnesium sulfate 24h
prior to surgery. Oral antibiotics (1 g vancomycin and 400 mg metronidazole) were added
to the above preparation. The rate of AL was significantly higher in the control group
(MBP - OA) compared to study group (MBP + OA) (9.1% vs. 4.0%, p=0.03). The effectiveness
of MBP with additive OA was confirmed. In conclusion, they recommended mechanical
bowel preparation with additive non-absorbable oral antibiotics in preoperative period
for elective colorectal surgery [33].
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Toh et al. (2017) conducted retrospective analysis of 5729 patients to study the
effectiveness of MBP and OA in both laparoscopic and open left-sided restorative
colorectal surgery. Patients were divided into four groups: patients who had MBP with
OA, MBP alone, OA alone and no preparation. MBP with OA had a protective effect on
anastomotic leak in both the laparoscopic and open cohorts (laparoscopic multivariable
adjusted OR=0.42 (0.19-0.94), P=0.035; open multivariable adjusted OR=0.3 (0.12-0.77),
P=0.012). MBP alone and OA alone was not associated with a significant decrease in
complication rate [34].

Numerous studies have recommended routine use of MBP and OA in patients
undergoing colon resection. Especially for Hirschsprung’s disease (HSCR), preoperative
MBP is a widely accepted dogma, but MBP is a most unpleasant experience for both
children and parents. It can cause some discomforts to patients such as nausea, vomiting,
abdominal pain, distension, hypocalcemia, dehydration, and fatigue [35]. However, some
authors note that the MBP and OA does not reduce surgical site infections or the overall
morbidity of colon surgery compared with no bowel preparation. Therefore, they propose
that current recommendations of using MBP and OA for colectomies to reduce surgical
site infections or morbidity including AL should be reconsidered [35, 36].

In order to analyze the effectiveness of MBP and OA Liang et al. (2021) performed
a retrospective review of all available medical records of pediatric patients diagnosed
with Hirschprung disease and who underwent colostomy closure. Patients were
divided into two groups based on whether preoperative MBP and OA was performed
or not. Information was collected and compared for demographics, symptoms and pre-
hospital status (based on clinical assessment), postoperative condition, including any
postoperative complications, duration of antibiotic therapy, combination of antibiotics,
hospitalization, and total hospital cost. Complications included anastomotic leaks,
intra-abdominal infection, wound infection, intestinal obstruction etc. In their study,
omitting MBP and OA did not increase the occurrence of postoperative intra-abdominal
infections, wound infections, anastomotic leak and intestinal obstruction. There were no
statistically significant differences in terms of AL rate [35]. Consequently, it is suggested
that bowel cleansing can be safely omitted in colonic surgery without inducing a higher
complication rate.

The literature analyses of recent years demonstrated that a lot of preoperative risk
factors have been investigated although some of data remain controversial, and it remains
hard to accurately predict the development of AL. Complete awareness of risk factors is
necessary for identifying high risk patients and properly select them for diverting stomas
in order to reduce the AL rate or mitigate the clinical effects of leakage. However, the
present analysis cannot determine to what extent each factor’s prevention contributed to
the reduction in AL rate. Further high-quality research is of great importance to reduce the
risk and subsequent consequences associated with AL.
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Pesiome

BBepeHume. Taxenoe Te4eHne KOpoHaBpycHon 6onesHn 2019 (COVID-19) cBA3aHO C Bbl-
COK/M PUCKOM BEHO3HOW Tpombosambonuu (BT3). OgHako BnnAHMe BTD Ha nokasartenu
netanbHocTn y naumeHToB ¢ COVID-19 ocTaeTcA HeJOCTaTOUYHO MU3YyUYEeHHbIM.

Llenb. Onpepenerne yacToTbl BCTpevaemocTy BT n yctaHoBneHne B3auMocBA3n Mexay
BT2 n netanbHoCTbIO Y NnaumeHTos ¢ COVID-19.

Marepwmanbl n metoabl. CucTemaTUUeCKUin 0630p Ny6mMKaLuii, pasMeLLEHHbIX B HAYKO-
meTpudeckmx 6asax PubMed/EMBASE no gekabps 2021 roga, npegnonaran cenekuuio
nccnefoBaHuni, CBA3aHHbIX C OLLEHKOWN pacnpocTpaHeHHoCTH BT3 nyTem ckpuHuHra Bcein
BbIGOPKM CTaumoHapHbIX naumeHToB ¢ COVID-19 Ha Hanuume Tpomb603a ry6oKMX BEH
(TTB) u/vinn Tpomboambonun nerouHon aptepun (TIJ1A). NepPBUYHON KOHEYHOWN TOUKOM
NCCnepoBaHUA ABMAANCA YPOBEHb NeTanbHbIX UCXOAO0B, BbIPAXKEHHbIN Kak OTHOLIEeHue
waHcos (OLL) c 95% poBeputenbHbiM UHTepBanom ().

Pe3synbTaTbl. B pesynbraTe npoBeAeHHOro nomcka 6biso 06HapyeHo 17 peneBaHTHbIX
06cepBaLMOHHBIX UCCeaoBaHWMIA. [onynALMOHHas YacToTa BCTpevaemocTy BT, TI/IA n
TIB y rocnutann3npoBaHHbix nauneHtos ¢ COVID-19 coctaBuna 23,3%, 10,4% n 12,9%
COOTBETCTBEHHO. B 13 nccnepoBaHmAx cooblanocb 0 NPUMEHEHUN Kak MUHUMYM MPO-
bunakTMyeckon aHTMKoarynaumm y 6onblwnHcTBa naumeHToB. COBOKYMHbIN NOKa3aTenb
OLL netanbHocTM y naymeHToB ¢ COVID-19 n BT2 npu cpaBHeHWM C NaumneHTamu 6e3 BT
(17 nccneposanuii, n=3066) coctasun 2,41 (95% AW: 1,34-4,32, P=0,003; 1>’=74%). MeTa-
aHanms 8 uccnefoBaHUii 06HapyM NOBbILEHHbIN PUCK CMEPTESNIbHbIX UCXOA0B Y naLu-
eHToB ¢ COVID-19 n BT3, KoTopble nonyyanu nevyeHne B oTaeNeHNAX UHTEHCMBHOWN Tepa-
nun (OLWL=2,97, 95% AW, 1,12-7,86, P=0,03; I>’=76%), B TO BpeMs Kak BEPOSITHOCTb CMEpPTU
6blna Henpremnemo BbICOKOW Yy nauueHToB ¢ BT B oTcyTcTBUE Tpombonpodunaktnkm
(OW=20,74, 95% W, 7,09-60,71, P<0,00001; I>=7%).

3aknmoueHue. [ocnuTann3npoBaHHble NaumeHTbl ¢ Taxkenbim TedyeHuem COVID-19 noga-
BepeHbl BbICOKOMY PUCKY BO3HUKHOBeHUA BT, HecMoTpA Ha NpodurnakTnyecKyto aHTu-
koarynaumio. Couetanne COVID-19 n BTS nosblwaeT BEpOATHOCTb CMEePTEeIbHOro NCXOAa
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no cpaBHeHMo ¢ NauueHTamm 6e3 BT3. CywectByeT HacToATeNlbHaa HeOb6xoAMMOCTb B
NPoBeAEHUN KPYMHbIX KINMHUYECKUX UCCNeAOBaHUI ANA OLEHKW MHANBUAYaNbHOIo pu-
cka BT3 y naumeHToB ¢ COVID-19 n onpegeneHna onTuMasnbHON aHTUTPOMOOTMYECKON
cTpaTteruu.

KnioueBble cnioBa: 1eTaibHOCTb, PacnpoCTPaHEHHOCTb, TPOMO03 rNy6oKuX BEH, TPOM60-
3mbonus neroyHomn aptepum, SARS-CoV-2
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Abstract

Introduction. Severe coronavirus disease 2019 (COVID-19) is associated with increased
risk of venous thromboembolism events (VTE). However, the relationship between VTE
and mortality in patients with COVID-19 is still unclear.

Purpose. To determine the incidence of VTE and evaluate relationship between VTE and
mortality in patients with COVID-19.

Materials and methods. We performed a systematic review in PubMed/EMBASE of studies
reporting the prevalence of VTE in patients with COVID-19 who were totally screened/
assessed for deep vein thrombosis (DVT) and/or for pulmonary embolism (PE) from
inception until December 2021. The primary endpoint of the study was rate of mortality
events, which was expressed as odds ratio (OR) with 95% confidence interval (Cl).
Results. After a database search, 17 observational studies (7 on PE incidence and 10
on DVT prevalence) were included. The pooled incidence rates of VTE, PE, and DVT in
hospitalized COVID-19 patients were 23.3%, 10.4%, and 12.9%, respectively. A total of 13
studies reported the use of at least prophylactic antithrombotic treatment in the majority
of their patients. The pooled odds ratio for death in hospitalized patients with COVID-19
and VTE versus those without VTE (17 studies, n=3066) was 2.41 (95% Cl: 1.34-4.32,
P=0.003; 1’=74%). A meta-analysis of eight studies found that COVID-19 and VTE was
associated with an increased risk of mortality in intensive care unit patients (OR=2.97,
95% Cl, 1.12-7.86, P=0.03; I’=76%), while the risk of mortality was unacceptably high in
patients with VTE who did not receive thromboprophylaxis (OR=20.74, 95% Cl, 7.09-60.71,
P<0.00001; I’=7%).
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Conclusion. In conclusion, hospitalized patients with severe COVID-19 are at high VTE risk
despite prophylactic anticoagulation. Patients with COVID-19 and VTE had a higher risk
for death compared to those without VTE. Clinical trials are urgently needed to determine
the individualized VTE risk of patients with COVID-19 and the optimal preventive
antithrombotic strategy.

Keywords: deep vein thrombosis, mortality, prevalence, pulmonary embolism, SARS-CoV-2

B BBEJAEHWE

HecmoTps Ha To uTO BO3OYaMTENEeM KOpoHaBrpycHoi 6onesHn 2019 (COVID-19) sB-
naeTca pecnmpatopHbini BUpYyc SARS-CoV-2, B pAge ciiyyaeB NaTonorua ConpoBoXxjaet-
CA NopakeHneM Jpyrvux opraHoB-MuLleHen. imerolwmeca faHHble YKa3blBalOT Ha YETKYIO
B3auMoCBA3b TAxesnbix dopm COVID-19 c BO3HMKHOBEHMEM KOarynonatum u npotTpomo6o-
TUYECKOro CTaTyca, KOTOpble YBEMUYNBAIOT PUCK BO3HUKHOBEHUA BEHO3HOWN TPOMOO3IM-
6onun (BT2) n netanbHocTn [1-3]. Mpun 3TOM KNUHUYECKME BapPUaHTbl TPOMOOTUYECKNX
CobbITIA OTNIMYaOTCA 6ONbLUMM Pa3HoObpa3nemM 1 MOTryT ObITb NpPeACcTaBAeHbl U30IMPO-
BaHHbIM TPOM6030M rny6oKmx BeH (TIB) nnu Tpomb030M/3M60NMEN NIeroYHOM apTepuu
(T2J1A), a Takxke coueTaHnem TIB u TIJIA, B TO BpemA Kak pacnpoCcTpaHeHHOCTb BT B
nonynauun 3aboneswmx COVID-19 no-npexHeMy ocCTaeTcA He[OCTaTOYHO K3YyYeHHOMN
[2]. NpenBapuTenbHble pe3ynbTaTbl UCCIEAOBaHUN CBUAETENLCTBYIOT O NPenMyLLecTBax
aHTVKOAryNsHTHOWN Tepanuu B YacTy BbDKMBAEMOCTM MAaLMEHTOB C TAXKeSbIM TeueHneM
COVID-19 [4, 5]. MexxgyHapopgHble coobLyecTBa yaensT Bce 6onbliee BHMMaHWE YKa3aH-
HOW nNpobneme 1M HaCTOATENbHO PEKOMEHAYIT PYTUHHOE NpUMeHeHue Tpombonpodu-
NaKTUKM B YCNTOBUAX CTaLMoHapa [6-9].

W LEJTb NCCNNEOOBAHWA

OnpepeneHre 4acToTbl BCTPEYAEMOCTM BEHO3HbIX TPOMOOTUUYECKNX OCIOXKHEHUI 1
YCTaHOB/EHME B3aMOCBA3N MeXIY BEHO3HOW TpomMbo3mbonmen n netanbHOCTbIO Y Na-
ymenTos c COVID-19.

B MATEPWAJIbl W METO/LbI

CrctemaTnueckmin 0630p U MeTaaHanm3 NnogroToBsieHbl B COOTBETCTBUMN C OCHOBHbI-
MU npuHumnamu pykosogctea PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) [10]. CTpaTterus noucka npegnosnarana cCenekLmio BCeX peieBaHTHbIX
NCCNeaoBaHU B HayKOMeTpuryeckux 6asax gaHHbix Pubmed n EMBASE, onybnukosaH-
HbIX B MOJIHOTEKCTOBOM BapuaHTe go 31 gekabpsa 2021 roga. bubnuorpaduuecknin no-
WCK OCYLLECTBAANM C MCMONb30BaHUEM CNEeAYyOLWNX KIOUYEeBbIX TEPMUHOB UL KX ab-
6pesuatyp: (‘coronavirus 2019’ OR ‘2019-nCoV’ OR ‘SARS-CoV-2' OR ‘COVID-19") AND
(‘thrombosis’ OR ‘thromboembolism’ OR ‘VTE' OR ‘venous thromboembolism’ OR‘DVT’ OR
‘venous thrombosis’ OR ‘deep venous thrombosis’ OR ‘PE’ OR ‘pulmonary embolism” AND
(‘mortality’ OR ‘outcomes’ OR ‘deaths’). MprHMManncb Bo BHUMaHWe 6ubnunorpaduryeckue
CCbINIKM 13 0TOOpaHHbIX CTaTel, Haubonee GnM3KMe K nUlyyaemon TemaTuke. Vccnepo-
BaHMWA, HE COOTBETCTBYIOLME eI HACTOALEro CUCTEMATUYECKOro 063opa, MUCKova-
NUCb 13 JanbHeWLero aHanmsa nocpeacTBOM O3HAKOMJIEHMA C 3arofloBKaMu U pesiome
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HayuHbIX ny6nukaumini. OcTaBlumeca paboTbl OLeHWBaNUCb Ha NpeaMeT COOTBETCTBUA
cnefyoLWmnmM KpUTepruam: nlyvyaemblii 06beKT — cTaumoHapHble nauymeHTbl ¢ COVID-19 n
noaTeep>kaeHHbIMU TIB unu TIJTA (no gaHHbIM CKpUHMHTa ynbTpacoHorpadum (YCI) nnu
KoMnbtoTepHol ToMmorpaduryeckol nynbmoHoaHrmnorpadum (KTMA)); ctatuctmueckme no-
KasaTenm — KoNM4ecTBO CMepTenbHbIX NCXOA0B B rpynnax nayueHtos ¢ COVID-19 n BT
1 6e3 BEHO3HbIX TPOMOOTUUECKUX COObITUIA. KOHEUHON TOUKOW McCnefoBaHMA ABNANCA
COBOKYMHbIN NOKa3aTenb oTHoweHuA waHcoB (OLL) netanbHocTM € 95% AoBepUTENbHbBIM
nHTepBanom (JU) mexay aHannsnpyembiMy KOroptamm NaumeHToB.

ABTOpbI CTaTby HE3ABUCMMO APYr OT ApYyra NPOov3BOANAN BbIGOPKY Cneayowmx aaH-
HbIX: pamMmnnnAa 1 NMHULManbl NepBoro coaBTopa, rog Nyb6nukauuy, Au3amH U UCXOAHbIe
XapaKTeEPUCTUKN UCCefoBaHWA, BUL aHTMKOArynauum, Konnyectso HabnogeHuin, npo-
¢éunb ctaumoHapa, metoh aAnarHocTMky COVID-19. Bo3MOXHbIE pPacXOoXAeHUs B 4YacTu
Nony4YeHHbIX JaHHbIX aBTOPbI pa3peLlany NocpeacTBomM obcyaeHna 1 AONONHUTENbHON
NPOBEpPKM COOTBETCTBYIOLLErO NCTOUHMKA UHPopMaLmmn. OnpeaeneHne prucka cuctema-
TUYECKMX OLIMOOK 1 METOL0NOMMYECKNIA aHannM3 0To6paHHbIX paboT NpoBOAMAMN MPK Mo-
moLu oueHouHoro nucta Downs u Black [11]. Mpwn cymme 6annos =20 ypoBeHb KauecTa
NccnefoBaHUA CYNTANCA YOOBIETBOPUTENbHBIM.

CraTncTnyeckan reTeporeHHoOCTb OLeHMBanacb C MOMOLLbIO KpUTepua x> ¢ HyneBou
rmnoTeson o paBHoM 3ddeKTe BO BCeX BKIIOUEHHbIX B MeTaaHanu3 ncciegoBaHmnax. 3Ha-
yeHne P<0,1 yKa3blBano Ha HanMune CTaTUCTUYECKN 3HAaUYMMON reTeporeHHoCTU. Takxe
paccumnTbiBancAa MHAEKC reteporeHHocTy |2, [InA npoBeeHNA CTaTUCTUYECKOrO aHanmsa u
Bbluncnermsa OLW v 95% AU ncnonb3osanu nporpammy Review Manager v5.4.1 (Cochrane
Collaboration, KoneHraren, lanus) [12].

B PE3YJNIbTATHI

Bnok-cxema ot6opa nybnukauun no PRISMA npepctaBneHa Ha puc. 1. B npouecce
6ubnuorpaduueckoro noucka 6oino obHapyxeHo 3439 nuTepaTypHbIX UCTOYHUKOB, U3
KOTOPbIX MOCne yaaneHna gybnmkatos octanocb 2064. [ocne 03HaKoMeHWA € 3arosoB-
Kamu 1 pestome 933 nybnumkaLumm okasanmcb HepeneBaHTHbiMK. OcTaBlmeca 1132 nonHo-
TEKCTOBble CTaTbM OLEHMBaNNCb Ha NPUEMIEMOCTb, B UTOre U3 Nocneayiowero aHanumsa
661K NckNoYeHbl 1115 paboT, KoTopble HOCKN 0630PHbIN XapakTep (N=620), ABNANKCH
ClyyasAMun U3 NPaKTUKKN v HeGoNbLUIOW cepret KNMHNYeCKnx HabnoaeHun (n=441), He
npegnonarany NOAHbIN CKpUHMHT BT (n=51) n BKNtoyanu Heuenesyto nonynauunio nayu-
eHToB (n=3). MNocnepgoBaTenbHoe M3yyeHne NUTEPATYPHbIX CCbITOK B OTOOPaHHbIX TemMa-
TUYECKUX CTaTbAX HEe BbIABUJIO COOTBETCTBMA OOO3HAUEHHbIM Bbille KpUTEPUAM. Takum
ob6pa3om, cemHagLaTb OPUTMHaNbHbIX My6NMKaumii 6binmM NPU3HaHbI COOTBETCTBY LMY
DS BKoYeHnA B MeTaaHanms (tabn. 1) [13-29].

Pe3ynbTaTbl 0TO6paHHbIX MCCnefoBaHNU Gbiy oNyONMKoBaHbl B TeUeHMe NoCefHUX
2 net (2020-2021) n BkAouanm Bcero 3066 nauuneHTos, 713 (23,3%) 13 KOTOpbIX UMenn
NoATBepXKAEHHbIN AnarHo3 BT3, y octanbHbix 2353 (76,7%) BeHO3Hble TpOMOOTMYECKNE
cobbITMA BbINK UCKNoYeHbI. B oTgeneHnn nHteHcnsHom Tepanmm (OUT) neyeHne npoxo-
avnn 685 (22,3%) nauueHToB. B 13 ny6nukaumax MMenncb ykasaHusa o NPUMeHeHUN Kak
MUHUMYM NPOGUNaKTUYECKON aHTUKoarynaumm B 6onbluinHcTee HabnogeHui. Mo gnsan-
Hy UCCnefoBaHWA pacnpefenmnnch ciegyowmm obpasom: 6 — npocnekTneHble [14, 15,
17,25, 28,291 n 11 — peTpocneKkTrBHblE 06CEpPBALIMOHHbIE KOrOpPTHbIE [13, 16, 18-24, 26,
27], 2 U3 KOTOPbIX ABAANUCb MHOIOLEHTPOBbIMM [18, 27]. Pa3mep aHanu3npyembix KOropT
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Puc. 1. Bnok-cxema or6opa ny6nukauuii no PRISMA
Fig. 1. PRISMA flow diagram showing the articles selection

nauymeHToB ¢ COVID-19 BapbupoBan ot 25 o 1240 yenoBek, CpefHUn BO3pacT KOTOPbIX
Haxoaunca B npepenax 56-71 roga. B 7 coobueHmnaAx 6bi1a npeacTaBneHa nHGopmauus o
yacTtoTe BcTpeyaemoctn TIJ1A [13, 17,19, 20, 23, 26, 27], B TO Bpems Kak B 10 nybnunkauu-
AX — 0 pacnpocTpaHeHHocTn TIB [14-16, 18, 21, 22, 24, 25, 28, 29]. o ypoBHI0 KayecTBa
13 nccnepoBaHu COOTBETCTBOBAIN KaTeropum «yqoBleTBOPUTESIbHOEY.

B oTob6paHHbIX Ny6nmKaLmax YacToTa BCTPEYAaEMOCTM TPOMOOTUYECKUX COObITUN OT-
nnyanacb 3HauUTeNIbHOM BaprabenbHOCTbIO Kak B rpynne ckpuHuHra TIJ1A (8-50%), Tak
1 B rpyrnne nauneHToB, 06ciefoBaHHbIX Ha npeameT TI'B (13-85%). Bo3HmkHOBeHMe TIJA
n TIB B 0603HaueHHble aBTOpamu CPOKK 6bino oTMeueHo y 318 (15,3%) us 2072 n 395
(39,7%) n3 994 yuacTHMKOB UCCNefoBaHUN cootBeTcTBEHHO. CBoAHas nHbopmauua ob
yAenbHOM Bece TPOMOOTUYECKIMX SMN30A0B U YPOBHE J1IeTasibHOCTU B COOBLLEHUSAX, BKITHO-
YeHHbIX B CMCTeMaTMUeCcKnii 0630p, NpeacTaBrieHa B Tabn. 1 n 2.

MeTtaaHanu3 17 wnccnefoBaHWiA MPOAEMOHCTPUPOBaN 6oriee BbICOKUIN YPOBEHb
neTanbHOCTN B KoropTe nauuneHtoB ¢ COVID-19 n BT3 (OW: 2,41; 95% [OWN: 1,34-4,32,
P=0,003; puc. 2), oaHaKO pe3ynbTaTbl CTaTUCTMYECKON OLIEHKU YKa3asu Ha CyLLeCTBEHHYIO
retTeporeHHoCTb (1*>=74%, P<0,00001). Cyb6aHann3 cepuil KNMHUYECKMX HabnogeHul, B
KOTOpbIX NnauneHTbl ¢ COVID-19 nonyyanu neyeHne npemmyLLecTBeHHO B ycioBuax OUT,
yKasas Ha MOBbILUEHHbIN PUCK JIeTaNbHOCTM B clyvaax Hannuma BT (OLL: 2,97; 95% ON:
1,12-7,86, P=0,03; puc. 3), np1 3TOM NonyYeHHble JaHHble XapaKTepr30BaICb 3HaUYMMON
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BnnaHme BeHO3HbIX TPOMOOTUUYECKMX OCIIOXKHEHWI HA NOKa3aTeNnu f1eTanbHOCTU
y naumeHToB ¢ COVID-19: cuctemaTtyeckuin 063op nutepaTtypbl M MeTaaHanm3

Ta6bnuua 2

CBopgHas nHpopmauusa o neTanbHOCTN B NCCNef0BaHUAX, BK/TIOYEHHbIX B MeTaaHanus

Table 2

Summary of relevant fatal outcomes in the included studies

JleTanbHOCTb
MepBbiii aBTOpP, rog bes BT3 CBT3 P-oueHKa
% (n = co6bITNIN / 06LLEe KONNYECTBO NaLVEeHTOB)

Ventura-Diaz, 2020 [13] 13% (22/169) 23,3% (17/73) 0,1
Avruscio, 2020 [14] 0% (0/42) 18,6% (8/43) 0,15
Torres-Machorro, 2020 [15] 14% (3/21) 33% (3/9) 0,329
Yu, 2020 [16] 6,5% (6/92) 54% (27/50) <0,000
Alonso-Fernandez, 2020 [17] 0% (0/15) 0% (0/15) -
Le Jeune, 2021 [18] 0% (0/34) 25% (2/8) -
Chen-1,2020[19] 27% (4/15) 20% (2/10) -
Fauvel, 2020 [20] 12,5% (142/1137) 8,7% (9/103) 0,338
Chen-2,2021 [21] 17% (8/48) 30% (12/40) 0,137
Koleilat, 2021 [22] 16,4% (18/117) 11,1% (2/18) 0,83
Gervaise, 2020 [23] 13% (8/59) 23% (3/13) 0,405
Zhang, 2020 [24] 11,7% (9/77) 34,8% (23/66) 0,001
Ren, 2020 [25] 28,6% (2/7) 31,7% (13/41) 0,43
Poyiadji, 2020 [26] 10% (25/256) 6% (4/72) 0,23
Bompard, 2020 [27] 11,7% (12/103) 12,5% (4/32) -
Cui, 2020 [28] 0% (0/61) 40% (8/20) -
Pereira, 2021 [29] 31% (31/100) 67% (67/100) 0,0001

MpumeyaHusa: BTD - BeHo3HaA Tpom6oambonus; HI — HET AaHHbIX.

HeogHopoaHOCTbIO (1°=76%, P=0,0003). AHanu3 Noarpynbl, B KOTOPOW MPOBOAMAN Liene-
HanpaBe/ieHHbI CKPUHUHT TOJ1A, noKasan TeHAEeHUMIO B CTOPOHY 6onbluero KonnyecTsa
neTanbHbIX NCXOHAOB Y NaLMeHTOB C fieroyHon ambonuven (OLL: 1,04; 95% AW: 0,62-1,73,

Puc. 2. ilnarpamma, AeMOHCTPUpPYIOLLaA OTHOLLEHWE LWAHCOB NleTaJlbHOCTW Y naymneHTos ¢ COVID-19
1 BeHO3HOI TpoMm603m6Gonueir (BTI) n 6e3 BT
Fig. 2. Forest plot of odds ratios for death in patients with COVID-19 and venous thromboembolism

(VTE) versus those without VTE
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P=0,88, 1>=30%; puc. 4), B TO BpeMA Kak aHaNorMyHbI NoKasaTtesb Obl1 AOCTOBEPHO Bbille
npu COVID-19 ¢ TI'B (OLL: 4,47; 95% [W: 2,24-8,91, P<0,0001). CnegyeT oTMeTUTb, YTO B
nocnegHem ciiyyae pesynbTaTbl OTIMYANUCh BbipaXKeHHOW reteporeHHocTbio (1°=61%,
P=0,006; puc. 5).

Puc. 3. ilnarpamma, AeMOHCTPMPYIOLLasi OTHOLIEHME LWAHCOB JIETaNbHOCTY Y NALVEHTOB OTAEeNeHUA
NHTeHcMBHON Tepanum ¢ COVID-19 n BeHO3HOI1 Tpom603m6onueii (BTI) n 6e3 BTD

Fig. 3. Forest plot of odds ratios for death in ICU patients with COVID-19 and venous thromboembolism
(VTE) versus those without VTE

Puc. 4. lnarpamma, AeMOHCTPUpPYIOLLaA OTHOLLIEHWNE LWAHCOB NleTaNlbHOCTM Y nauymneHTos ¢ COVID-19

1 neroyHon Tpom6oam6onuein (TIJ1A) n 6es TIJIA

Fig. 4. Forest plot of odds ratios for death in patients with COVID-19 and pulmonary thromboembolism
(PE) versus those without PE

Puc. 5. lnarpamma, e MOHCTPUPYIOLLasA OTHOLIEHNE LWAHCOB JIeTaNlbHOCTM Y nauneHTos ¢ COVID-19
1 Tpom6030m rny6okmux BeH (TI'B) n 6e3 TIB

Fig. 5. Forest plot of odds ratios for death in patients with COVID-19 and deep vein thrombosis (DVT)
versus those without DVT
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Puc. 6. ilnarpamma, AeMOHCTPUpPYIOLLaA OTHOLIEHWE LWWAHCOB NleTaNlbHOCTM Y naymneHTos ¢ COVID-19
1 BeHO3Holl TpoM603m60nueir (BT) n 6e3 BT B oTCyTCTBUE aHTUKOArynauum

Fig. 6. Forest plot of odds ratios for death in patients with COVID-19 and venous thromboembolism
(VTE) versus those without VTE in the absence of anticoagulation

Puc. 7. Anarpamma, AeMOHCTPUPYIOLLaA OTHOLIEHNE WAaHCOB NleTaNlbHOCTM Y naymneHTos ¢ COVID-19
1 BeHOo3Holi TpoMm603m6Gonueii (BTD) n 6e3 BT Ha poHe npumeHeHusa npodunakTnyeckom

WAV NPOMEXKYTOUYHOI aHTUKOoarynaumum

Fig. 7. Forest plot of odds ratios for death in patients with COVID-19 and venous thromboembolism
(VTE) versus those without VTE on prophylactic or intermediate anticoagulation

Prck netanbHOCTM OKa3anca HernpuemsieMo BbICOKMM B KOropTte nauueHToB c BT3,
He nonyuaBlwux aHTMKoarynautol (OLWW: 20,74; 95% OW: 7,09-60,71, P<0,00001, I>=7%;
puc. 6), Toraa kak npuMeHeHue renaprHoOB B NPOGUNAKTUUECKUX NN NMPOMEXKYTOUHBIX J03aX
CyLecTBeHHbIM 06pa3om BAMANO Ha cHuxeHne OLL cmepTenbHbix ncxopos npu COVID-19-
accouyumupoBaHHon BT3 (OLL: 1,44; 95% AW: 0,68-3,08, P=0,34, 1>=50%; pwuc. 7). B aByx nc-
cnefoBaHuAX 6onee NonoBMHbI NaureHToB ¢ COVID-19 nonyyanu TepaneBTUYECKYHO aHTU-
Koarynaumio, ogHako B Yacty OLL netanbHOCTM MeXrpynnoBble pa3nuumsa He ABNAIUCH
cTaTucTMyeckn goctosepHoimu (OLL: 1,47; 95% WN: 0,35-6,25, P=0,6, I’=15%) [15, 19].

B ObCYXIOEHWE

KntoueBble pe3ynbTaTbl HACTOALLErO MeTaaHann3a 3aKkioyaloTcA B yCTaHOBEHNN 06-
wen pacnpoctpaHeHHocTn COVID-19-accoummnpoBaHHom BT, koTopasa nocne CKpUHWHIa
nonynAunM CTaLMoHapHbIX NaLMeHToB cocTaBuna ~30%, ogHaKo NoJslyyeHHble cBeeHNA
XapaKTepr30Banncb BblpaXXeHHON HeOJHOPOAHOCTbIO. B cBol ouepeab nposoAvmMas
TpombonpodurnakTika He UCKIoYana BO3HUKHOBEHUA TPOMOOTNYECKUX COObITUIA, B TO
Bpema Kak bonee Bbicokasa yacTtoTa BcTpevaemoctv TIJTA/TIB 6bina npurcyla Koroptam,
B KOTOPbIX aHTMKOArynsaHTHYI0 Tepanuio nonyyanu meHee 50% nauueHToB. HakoHel, B
rpynny NoBbILEHHOIO PYCKa MO KOIMYECTBY CMePTeNbHbIX MCXOA0B BOLLIW NaLUEHTbl C
COVID-19 1 BT3, npnyem HanbosnbLuve NokasaTtenu netanbHoCcT Obinn 3adrKCMpoBaHbl Y
naumeHToB, HaxoamsLwwmxca B OUT n He nonyyasLwKx TPOMOONPOPUNAKTUKY.
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Kak n3BecTHo, ntobas rocnmutanmsauma no NoBogy oCTPOli COMaTUYeCKON NaTosormm
CYLLECTBEHHO yBeNMUMBaeT pUCK pa3sutua BTI. Y naumeHToB B KPUTUUYECKOM COCTOA-
HUW BepoATHOCTb BT Bo3pacTaeT MHOroKpaTHO B CBA3M C 0COGEHHOCTAMM NpebbiBaHNA
B OUT (ummoburnusauuen, cefaTMBHOM U Ba3ONPECCOPHON Tepanuen, KateTepmsaumen
LeHTpanbHbIX BEH) 1 MHAMBMAYaNbHbIMK aKTopamy prcka (BO3pacToMm, U3BbITOUHbIM
Becom, BTD B aHamHe3e, oHKonornyeckum 3aboneBaHveMm, CENCUCOM, CEPAEYHON UK
NEero4YHon HelOCTaTOYHOCTbIO, 6EPEMEHHOCTbIO, MHCYNILTOM, HeflaBHel TPaBMOWN UK XU-
pypruyecknm Bmelwatenbctsom) [1, 2, 30]. Mo 3To npuumnHe BCe CTauMOHapHble nawu-
eHTbl, ocobeHHO npebbiBatowme B ycnosusax OUT, nognexar pyTUHHOWN 1 AMHAMMUYECKON
oueHke pucka BTD 1 yacTo HyxpaatTca B HasHaueHUn dapmaKkonormnyeckom Tpombonpo-
burnakTukm.

[lo HacToALero BpeMeHn HefOCTaTOYHO M3yYeHHOW ocTaeTca B3aumocsasb COVID-19
c Gonee BbICOKOWM pacnpocTpaHeHHOCTbio BT no cpaBHeHuto ¢ gpyrumu uHdeKuuamm.
Bcnep 3a nepBbiMu coobuieHmamMmn o cnydaax BT y naumeHTtoB ¢ COVID-19 nocnepoBa-
nn nybénmKauum cepuin KNUHMYECKUX HabniogeHnin, KoTopble NPOAEMOHCTPUPOBANN No-
BbllWeHHYt0 yacToTy BTI Ha doHe COVID-19, B 0CO6EHHOCTM NpuY TAXKENOM TeYeHUn 3a-
6oneBaHua [13-33]. MpegnonoxutenbHo, BUpyc SARS-Cov-2 Bbi3biBaeT CBEPXCUIIbHbBIN
BOCMaNUTeNbHbIA OTBET NOCPEACTBOM LIMTOKMHOBOIO LUTOPMA, KOTOPbIA B COYeTaHUn C
NoBpeXaeHnem sHJoTenns n GopMmMpoBaHMEM MUKPOTPOOMOB NPUBOAUT K CYLLEeCTBEH-
HOMy BO3pacTaHuio purcka BT, rnaBHbim obpa3zom TIJIA [1-9]. Pe3ynbraTbl ayTONCUIAHBIX
nccnefoBaHnin ykasanu Ha andoysHylo TpPoMOOTUYECKYD MUKPOAHTMOMATUIO IEFOUYHON
TKaHM 1 BbICOKYIO pacnpocTpaHeHHoCTb TI'B, a Takxke noateepannu ponb TIJ1A B KauecTse
HenocpeacTBeHHON NpuUYrHbl cMepTh SARS-CoV-2-MHPMUMPOBaHHbIX NaumeHToB [34, 35].

MpepcTaBneHHbIN cucTeMaTyecKuin 0630p NPOAEMOHCTPUPOBaN BEPOATHOCTb BO3-
HUKHOBEHMSA BEHO3HbIX TDOMOOTUHECKIX OCIOKHEHMIA NPUOAN3UTENbHO Y '/, CTayMoHap-
HbIX nayuneHToB ¢ COVID-19, HeCMOTPA Ha TO UTO 6ONBLIMHCTBO U3 HUX NOJTyYany NapeH-
TepasbHyto TpoMbonpodrnakTrKy. Bmecte c Tem Ha cerofHAWHWN AeHb NPaKTUYECKM OT-
CYTCTBYIOT METOL0JIOrMYECKN BbIBEPEHHbIE UCCNEA0BaHUA, B KOTOPbIX MPOBOANUTCA NpA-
MOe CpaBHEeHMe YacToTbl BCTpeuaemocTv BT mexay rpynnamu nauyMeHToB, rocnuTanun3u-
poBaHHbIx ¢ COVID-19 1 no gpyrum nprynHam. TonbKo B ABYyX paboTax MMETCA yKa3aHUA
Ha 6onee BbICOKYI0 pacnpocTpaHeHHocTb BT y nauyuneHTos ¢ COVID-19 no cpaBHeHuto €
apyrumu nauyueHTamm (6e3 nHobekuymm SARS-Cov-2), KoTopble npoxogunu neveHue 8 OUT
B pa3Hble BpemMeHHble NPoMeXyTKU [36, 37]. NonyyeHHble AaHHbIe 1O onpeaeneHHow cTe-
neHyn NoATBEPXKAAT NpeanosioxeHne 0 B3ammocBaA3n Taxenoro TedyeHnsa COVID-19 c no-
BblLLEHHbIM PUCKOM BT3, B oTnnume ot MHbIX 3abonesaHnii, Tpebyowmx rocnutann3anmm
B8 OUT, ogHako Ana nonyyeHus 6onee ybeanTenbHbIX [OKa3aTeNnbCTB TpebyeTca nposese-
HMe MaclTabHbIX NccrefoBaHIA.

He meHee BaXkHbIM pe3ynbTaToM NPOBeeHHOro MeTaaHann3a ABnaeTcsa obHapyxeHune
6onbluero pricka cmepTenbHbIX McxofoB y nauneHTos ¢ COVID-19 n BT3 no cpaBHeHwMto ¢
HeoCNoXKHeHHbIMK popmamm nHdekLmm SARS-CoV-2. BmecTe ¢ TeM B NpoaHann3npoBaH-
HbIX MCCNeJOBaHUAX He COOOLLAeTCA O KOHKPETHbIX NPUYMHaX NeTanbHOCTM — He COBCEM
MOHATHO, CieflyeT I ee pacCMaTPMBaTb Kak CMEPTHOCTb OT BCEX MPUYMH UMM TOSIbKO Kak
BT3-accounnpoBaHHyto? Kpome Toro, B 60/bINHCTBE OTOGPaHHbIX Ny6nmMKaLmin npakTu-
YecKn OTCYTCTBYIOT CBefileHUs 00 ypOBHe remopparnyeckmx OCiIOXKHEHUN; Lb B TpeX
paboTax aBTOpbI YKa3blBaloT Ha BO3HNKHOBEHWE Manoro KomyecTsa KIMHUYECKU He3Ha-
UnMMbIX KpoBoTeueHun [14, 15, 21].
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Kak nokaszanu npegbigywne metaaHanm3bl, obuias pacnpoctpaHeHHocTb COVID-19-
accouunmpoBaHHoin BT2 Haxogunach B npegenax 13-20%, ogHaKo NOABEPrHyTble oLeHKe
nccnefoBaHUA XxapakTepr3oBanuch cnabor MeTogonornyeckorn npopaboTKol 1 He ABNA-
nncb ckpuHUHrosbiMmu [38, 39]. Hanpotus, Shi et al. npogemoHcTprpoBanu ysenmueHne
yacToTbl BcTpeuaemocT TIJTA ¢ 8% fo 28% B cnyyae nposeAeHUA CNOWHOro nonynauu-
OHHOrO CKpUHUHra [40]. He06X0AMMO OTMETUTDb, UTO PErPECCUOHHBIN aHann3 ykazaHHoOro
nccnepgoBaHuA o6Hapy»xun 6onbliee konuyecTso annsonos TIJ1A y naumeHtoB OUT no
CpaBHeHMIo C obLecomaTMyecknmm cTauroHapamm [40, 41]. Takum obpa3om, B oTanume
OT paHee ony6NMKOBaHHbIX COO6LLEeHNI, COOCTBEHHbIE faHHble CBUAETENbCTBYIOT O 60-
nee BbICOKOW pacnpocTpaHeHHOCTH BT2. BepoATHO, 3TO CBA3aHO C MeTOAONOrMYeCcKuMmn
OT/INYMAMU BKIIIOUEHHbIX paboT, KoTopble npepycmatpusany YCI/KTIA cKpUHUHE Bcel
BbIGOPKU NaLMEHTOB, YTO NpuobpeTano 0cobyto 3HaUNMMOCTb B Cllydasax 6€CCMMNTOMHbIX
TPOMOOTUYECKNX COOLITUN.

Becbma mprmMeuaTenbHO, YTO HECMOTPA Ha MPOBOAUMYK TPOMOOMPOOUNAKTUKY B
6ONbLUMHCTBE pPACCMATPUBAEMbBIX KOFOpT, KOMMYecTBO BblABAEeHHbIX COVID-19-acco-
LUMPOBaHHbIX TPOMO030B 6bINI0 JOCTAaTOYHO BHYWHNTENbHbIM. C APYro CTOPOHbI, B He-
naBHem MeTaaHanu3se Kollias et al. BbiABUNM mMeHbLyto pacnpocTpaHeHHocTb TIB B uc-
CnleloBaHNAX, CBA3AHHbIX C MPYIMEHEHVEM Pa3NINUHbIX PEXMMOB aHTUKoarynauum 6onee
yem y 50% rocnutanbHOW NONYNAALMN, MO CPAaBHEHWNIO C UCCNEAOBAHNAMU, B KOTOPbIX Ha-
3Havanncb CTaHJapTHble NpodunakTUYecKme f03bl aHTUKOArynAaAHTOB MeHee YyeM B 50%
HabniopgeHunn [42]. PeTpocnekTuBHasA oLeHKa pe3ynbTaToB ieueHna >4000 cTauoHapHbIX
nauuneHTtos ¢ COVID-19 nogTBepamna npenmyLlectsa aHTMKOArynaHTHON Tepanuu B Ya-
CTW CHWXKEHUA YPOBHA NeTaibHOCTY 1 NoTpebHoCTU B MHTYbaumm [5]. MexxayHapogHble
pPyKOBOACTBa pPacCMaTpMBaOT MefMKaMeHTO3HYylo TPoM6onpodunakTuKy B KauyecTse
06a3aTenbHOM ONUMK Yy BCEX FrOCMMUTaNM3NPOBaHHbIX NauueHTos ¢ COVID-19, ogHako B
OONbLUMHCTBE CBOEM YKa3aHHble pekomeHZaLMn OCHOBaHbl Ha MHEHWUW 3KCNepToB U B
MeHbLLEel CTeNeHN ONMpPaloTCA Ha OKa3aTeNIbCTBa BbICOKOro YpoBHA [6-9]. [To-npexHemy
0CTaeTCA HepeLleHHbIM BOMPOC OTHOCUTENbHO BbIbOpa ONTUManbHbIX PEXKUMOB AO3MPO-
BaHMWA 1 NPOJOIIKUTENbHOCTM NPObUNAKTUYECKON aHTUKOoarynaumm.

Pe3ynbraThl HacTosAwero 063opa cneflyeT UHTEPNPeTMPOBaTb C YYETOM HECKONbKUX
orpaHuyeHun. Bo-nepsbix, BKNOYEHHbIE B MeTaaHann3 ncciefoBaHNA OTANYaNUCh 3Haun-
TeNIbHOWM Pa3HOPOAHOCTbIO, B HUX OTCYTCTBOBaNa MHPoOpMaLua, Kacalolwanca MHANBUIY-
anbHoro pucka BT n HeKoTopbIXx 0CO6EHHOCTE aHTUKOArynsAaHTHOWM Tepanuun (BpemeHu
Hauyana, peXxMMOoB J03MPOBaHMA), KOTOPble B CBOIO oYepefb MOrY OKa3blBaTb BANAHME Ha
ncxopbl neveHuns. Bo-BTopbix, B NpoLecce oLeHKN prcka ccTeMaTnyecknx owmnbok B OTo-
H6paHHbIX Ny6nuKaumuax oTMeyanacb TeHAEeHUMA B CTOPOHY 6onee BbICOKOW pacnpocTpa-
HeHHocTK TDJ1A B He6ONbLUIMX UCCIefOBaHNAX, B TO BPeMsA Kak B oTHoweHun TI'B nopo6-
HbI TPeHA He 6bin cToNb oveBmaeH. Kpome Toro, B 3HaUMTENbHOW YacTy aHaM3npyeMbixX
COObLLEeHN OTCYTCTBOBANIM CBEAEHNA O NPUMEHEHNM NOAUMEPA3HON LIEMHON peakuun
WM MHBIX KpUTepues (nabopaTopHbIX, BU3yanusnpyiowmx) gna guarHoctnkn COVID-19.
HakoHeu, B 60MblINHCTBE paccMaTpMBaeMblX CTaTell He Obiny NpefocTaBsieHbl faHHble
O remMmopparMyeckrx ocnoxHeHUAX. Bmecte ¢ Tem BnonHe BepoATHO, UTO HeobxoanMble
TpeboBaHWA K 06cepBaLMOHHBIM NCCNIEA0BaHUAM OblIN peanv3oBaHbl aBTOpamMu, OAHaKO
YNOMMHaHWE O HUX He BOLWIO B TEKCT Nybnukaumu. Tak, no mHeHuio 3kcnepToB Cochrane
Collaboration, cyautb 0 BHYTpeHHel BanMaHOCTV U NPeaB3aTOCTM NCCNejoBaHNA TONTbKO
Ha OCHOBaHMUW CyMMbl 6annoB OLEHOUHbIX IMCTOB crieflyeT C 60MNbLIOK OCTOPOXKHOCTbIO.
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H 3AKJTIOMEHUE

Cnctematnyeckuin 063op 1 MeTaaHanms, OCHOBaHHbIE HA AaHHbIX pPeanbHOW KNNHK-
yeckoli MPaKTUKK 1 pe3ynbTatax 0b6cepBaLMOHHbIX UCCNefoBaHUi, ybeamtenbHo npoae-
MOHCTPUPOBAIN BbICOKYIO PacipOCTPaHEHHOCTb BEHO3HbIX TPOMOOTNYECKNX COOBbITUIA Y
CTaumoHapHbIx naymeHToB ¢ COVID-19, a Takke X HeraTBHOE BNMAHUE Ha NOKasaTenu
BHYTPUrOCNuUTaNbHOW neTanbHOCTU. Mpu 3TOM BEpPOATHOCTb HE6NaronpuUATHBIX UCXO-
[10B OblNa 3HaUMTENbHO Bbille Y NaLMEHTOB C BeHO3Hol Tpomboambonuen n COVID-19,
KOTOpble HaxoAWAUCb B OTAENEHUN UHTEHCMBHOW Tepanuu 1 He nosydanu Tpombéonpo-
dunakTuky. C LUenbo U3yyeHnsa UHAMBUAYANIbHOTO pUCKa TPOMOOTUUYECKUX OCIOXHEHN
y nauuneHtoB c MHoekumeinn SARS-CoV-2 u natoreHeTuyecknx mexaHusmos COVID-19-
accoLMMpPOBaHHOIO TPOMO03a, a TaKXKe AnA onpefeneHns onTUManbHON CTpaTernm npo-
dunakTmyeckom aHTUKoarynaumum Tpebyetca nposegeHne KPYnHbIX XOPOLLO CrlaHUpo-
BaHHbIX UCCNeaoBaHUN.

l JINTEPATYPA/REFERENCES

Kollias A, Kyriakoulis KG, Dimakakos E, Poulakou G, Stergiou GS, Syrigos K. Thromboembolic risk and anticoagulant therapy in COVID19 patients:
Emerging evidence and call for action. BrJ Haematol. 2020 Jun;189(5):846-7. Available at: https://doi.org/10.1111/bjh.16727.

2. Kollias A, Kyriakoulis KG, Stergiou GS, Syrigos K. Heterogeneity in reporting venous thromboembolic phenotypes in COVID19: Methodological
issues and clinical implications. BrJ Haematol. 2020 Aug;190(4):529-32. Available at: https://doi.org/10.1111/bjh.16993.

3. JolyBS, SiguretV, Veyradier A. Understanding pathophysiology of hemostasis disorders in critically ill patients with COVID-19. Intensive Care Med.
2020 Aug;46(8):1603-6. Available at: https://doi.org/10.1007/s00134-020-06088-1.

4. Tang N, Bai H, Chen X, Gong J, Li D, Sun Z. Anticoagulant treatment is associated with decreased mortality in severe coronavirus disease 2019
patients with coagulopathy. J Thromb Haemost. 2020 May;18(5):1094-9. Available at: https://doi.org/10.1111/jth.14817.

5. Nadkarni GN, Lala A, Bagiella E, Chang HL, Moreno PR, Pujadas E, et al. Anticoagulation, bleeding, mortality, and pathology in hospitalized
patients with COVID-19.J Am Coll Cardiol. 2020 Oct 20;76(16):1815-26. Available at: https://doi.org/10.1016/j.jacc.2020.08.041.

6. Thachil J, Tang N, Gando S, Falanga A, Cattaneo M, Levi M, et al. ISTH interim guidance on recognition and management of coagulopathy in
COVID-19. J Thromb Haemost. 2020 May;18(5):1023-6. Available at: https://doi.org/10.1111/jth.14810.

7. Bikdeli B, Madhavan MV, Jimenez D, Chuich T, Dreyfus |, Driggin E, et al. COVID-19 and thrombotic or thromboembolic disease: Implications
for prevention, antithrombotic therapy, and follow-up. J Am Coll Cardiol. 2020 Jun 16;75(23):2950-73. Available at: https://doi.org/10.1016/j.
jacc.2020.04.031.

8. Oudkerk M, Biiller HR, Kuijpers D, van Es N, Oudkerk SF, McLoud T, et al. Diagnosis, prevention, and treatment of thromboembolic complications
in COVID-19: Report of the National Institute for Public Health of the Netherlands. Radiology. 2020 Oct;297(1):E216-E222. Available at: https://
doi.org/10.1148/radiol.2020201629.

9. Gerotziafas GT, Catalano M, Colgan MP, Pecsvarady Z, Wautrecht JC, Fazeli B, et al. Guidance for the management of patients with vascular
disease or cardiovascular risk factors and COVID-19: Position Paper from VAS-European Independent Foundation in Angiology/ Vascular
Medicine. Thromb Haemost. 2020 Dec;120(12):1597-628. Available at: https://doi.org/10.1055/5-0040-1715798.

10. Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA
statement. BMJ. 2009 Jul 21;339: b2535. Available at: https://doi.org/10.1136/bmj.b2535.

11.  Downs S, Black N. The feasibility of creating a checklist for the assessment of the methodological quality both of randomised and non-
randomised studies of health care interventions. J Epidemiol Community Health. 1998 Jun;52(6):377-84. Available at: https://doi.org/10.1136/
jech.52.6.377.

12.  Review Manager (RevMan). Version 5.3. Copenhagen: The Nordic Cochrane Centre, The Cochrane Collaboration; 2014.

13. Ventura-Diaz S, Quintana-Pérez JV, Gil-Boronat A, Herrero-Huertas M, Gorospe-Sarasua L, Montilla J, et al. A higher D-dimer threshold for
predicting pulmonary embolism in patients with COVID-19: A retrospective study. Emerg Radiol. 2020 Dec;27(6):679-89. Available at: https://
doi.org/10.1007/s10140-020-01859-1.

14. Avruscio G, Camporese G, Campello E, Bernardi E, Persona P, Passarella C, et al. COVID-19 and venous thromboembolism in intensive care or
medical ward. Clin Trans/ Sci. 2020 Nov;13(6):1108-14. Available at: https://doi.org/10.1111/cts.12907.

15.  Torres-Machorro A, Anguiano-Alvarez VM, Grimaldo-Gémez FA, Rodriguez-Zanella H, Cortina de la Rosa E, Mora-Canela S, et al. Asymptomatic
deep vein thrombosis in critically ill COVID-19 patients despite therapeutic levels of anti-Xa activity. Thromb Res. 2020 Dec; 196:268-71. Available
at: https://doi.org/10.1016/j.thromres.2020.08.043.

16.  YuY,TuJ, Lei B, Shu H, Zou X, Li R, et al. Incidence and risk factors of deep vein thrombosis in hospitalized COVID-19 patients. Clin Appl Thromb
Hemost. 2020 Jan-Dec; 26:1076029620953217. Available at: https://doi.org/10.1177/1076029620953217.

17.  Alonso-Fernandez A, Toledo-Pons N, Cosio BG, Millan A, Calvo N, Ramoén L, et al. Prevalence of pulmonary embolism in patients with COVID-19
pneumonia and high D-dimer values: A prospective study. PLoS One. 2020 Aug 25;15(8): €0238216. Available at: https://doi.org/10.1371/journal.
pone.0238216.

18. Le Jeune S, Suhl J, Benainous R, Minvielle F, Purser C, Foudi F, et al. High prevalence of early asymptomatic venous thromboembolism in
anticoagulated COVID-19 patients hospitalized in general wards. J Thromb Thrombolysis. 2021 Apr;51(3):637-41. Available at: https://doi.
0rg/10.1007/511239-020-02246-w.

«Xupyprua. BoctouHaa EBpona», 2022, om 11, N2 2 235

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




BnnaHme BeHO3HbIX TPOMOOTUUYECKMX OCIIOXKHEHWI HA NOKa3aTeNnu f1eTanbHOCTU
y naumeHToB ¢ COVID-19: cuctemaTtyeckuin 063op nutepaTtypbl M MeTaaHanm3

19. ChenJ,WangX,Zhang$, Lin B,Wu X, WangY, et al. Characteristics of acute pulmonary embolism in patients with COVID-19 associated pneumonia
from the City of Wuhan. Clin Appl Thromb Hemost. 2020 Jan-Dec;26:1076029620936772. Available at: https://doi.org/10.1177/1076029620936772.

20. Fauvel C, Weizman O, Trimaille A, Mika D, Pommier T, Pace N, et al. Pulmonary embolism in COVID-19 patients: A French multicentre cohort study.
Eur Heart J. 2020 Jul 1;41(32):3058-68. Available at: https://doi.org/10.1093/eurheartj/ehaa500.

21. Chen S, Zhang D, Zheng T, Yu Y, Jiang J. DVT incidence and risk factors in critically ill patients with COVID-19. J Thromb Thrombolysis. 2021
Jan;51(1):33-9. Available at: https://doi.org/10.1007/511239-020-02181-w.

22. Koleilat I, Galen B, Choinski K, Hatch AN, Jones DB, Billett H, et al. Clinical characteristics of acute lower extremity deep venous thrombosis
diagnosed by duplex in patients hospitalized for coronavirus disease 2019. J Vasc Surg Venous Lymphat Disord. 2021 Jan;9(1):36-46. Available at:
https://doi.org/10.1016/j.jvsv.2020.06.012.

23.  Gervaise A, Bouzad C, Peroux E, Helissey C. Acute pulmonary embolism in non-hospitalized COVID-19 patients referred to CTPA by emergency
department. Eur Radiol. 2020 Nov;30(11):6170-7. Available at: https://doi.org/10.1007/500330-020-06977-5.

24.  ZhangL,Feng X, Zhang D, Jiang C, Mei H,Wang J, et al. Deep vein thrombosis in hospitalized patients with COVID-19 in Wuhan, China: Prevalence,
risk factors, and outcome. Circulation. 2020 Jul 14;142(2):114-28. Available at: https://doi.org/10.1161/CIRCULATIONAHA.120.046702.

25. RenB,YanF,DengZ,Zhang S, Xiao L, Wu M, et al. Extremely high incidence of lower extremity deep venous thrombosis in 48 patients with severe
COVID-19 in Wuhan. Circulation. 2020 Jul 14;142(2):181-3. Available at: https://doi.org/10.1161/CIRCULATIONAHA.120.047407.

26. Poyiadji N, Cormier P, Patel PY, Hadied MO, Bhargava P, Khanna K, et al. Acute pulmonary embolism and COVID-19. Radiology. 2020
Dec;297(3):E335-E338. Available at: https://doi.org/10.1148/radiol.2020201955.

27. Bompard F, Monnier H, Saab |, Tordjman M, Abdoul H, Fournier L, et al. Pulmonary embolism in patients with Covid-19 pneumonia. Eur Respir J.
2020 Jul 30;56(1):2001365. Available at: https://doi.org/10.1183/13993003.01365-2020.

28. CuiS, ChenS, LiX, LiuS, Wang F, et al. Prevalence of venous thromboembolism in patients with severe novel coronavirus pneumonia. J Thromb
Haemost. 2020 Jun;18(6):1421-4. Available at: https://doi.org/10.1111/jth.14830.

29. Pereira de Godoy JM, Russeff GJDS, Costa CH, Sato DY, Silva DFDF, Guerreiro Godoy MF, et al. Mortality of patients infected by COVID-19 with and
without deep-vein thrombosis. Medicines (Basel). 2021 Nov 29;8(12):75. Available at: https://doi.org/10.3390/medicines8120075.

30. Minet C, Potton L, Bonadona A, Hamidfar-Roy R, Somohano CA, Lugosi M, et al. Venous thromboembolism in the ICU: Main characteristics,
diagnosis and thromboprophylaxis. Crit Care. 2015 Aug 18;19(1):287. Available at: https://doi.org/10.1186/513054-015-1003-9.

31.  Jimenez-Guiu X, Huici-Sanchez M, Rmera-Villegas A, Izquierdo-Miranda A, Sancho-Cerro A, Vila-Coll R. Deep vein thrombosis in non-critically ill
patients with coronavirus disease 2019 pneumonia: Deep vein thrombosis in non-intensive care unit patients. J Vasc Surg Venous Lymphat Disord.
2021 May;9(3):592-6. Available at: https://doi.org/10.1016/j.jvsv.2020.08.028.

32, Alharthy A, Faqihi F, Abuhamdah M, Noor A, Naseem N, Balhamar A, et al. Prospective longitudinal evaluation of point-of-care lung ultrasound in
critically ill patients with severe COVID-19 pneumonia. J Ultrasound Med. 2021 Mar;40(3):443-56. Available at: https://doi.org/10.1002/jum.15417.

33. Chen S, Zhang D, Zheng T, Yu Y, Jiang J. DVT incidence and risk factors in critically ill patients with COVID-19. J Thromb Thrombolysis. 2021
Jan;51(1):33-9. Available at: https://doi.org/10.1007/511239-020-02181-w.

34.  Ackermann M, Verleden SE, Kuehnel M, Haverich A, Welte T, Laenger F, et al. Pulmonary vascular endothelialitis, thrombosis, and angiogenesis in
Covid-19. N Engl J Med. 2020 Jul 9;383(2):120-8. Available at: https://doi.org/10.1056/NEJM0a2015432.

35.  Wichmann D, Sperhake JP, Litgehetmann M, Steurer S, Edler C, Heinemann A, et al. Autopsy findings and venous thromboembolism in patients
with COVID-19: A prospective cohort study. Ann Intern Med. 2020 Aug 18;173(4):268-77. Available at: https://doi.org/10.7326/M20-2003.

36. Helms J, Tacquard C, Severac F, Leonard-Lorant |, Ohana M, Delabranche X, et al. High risk of thrombosis in patients in severe SARS-CoV-2
infection: A multicenter prospective cohort study. Intensive Care Med. 2020 Jun;46(6):1089-98. Available at: https://doi.org/10.1007/s00134-
020-06062-x.

37. Poissy J, Goutay J, Caplan M, Parmentier E, Duburcq T, Lassalle F, et al. Pulmonary embolism in COVID-19 patients: Awareness of an increased
prevalence. Circulation. 2020 Jul 14;142(2):184-6. Available at: https://doi.org/10.1161/CIRCULATIONAHA.120.047430.

38. DiMinno A, Ambrosino P, Calcaterra |, Di Minno MND. COVID-19 and venous thromboembolism: A meta-analysis of literature studies. Semin
Thromb Hemost. 2020 Oct;46(7):763-71. Available at: https://doi.org/10.1055/5s-0040-1715456.

39. Lu YF, Pan LY, Zhang WW, Cheng F, Hu SS, Zhang X, et al. A meta-analysis of the incidence of venous thromboembolic events and impact
of anticoagulation on mortality in patients with COVID-19. Int J Infect Dis. 2020 Nov;100:34-41. Available at: https://doi.org/10.1016/j.
ijid.2020.08.023.

40. Shi L, Xu J, Duan G, Yang H, Wang Y. The pooled prevalence of pulmonary embolism in patients with COVID-19. Intensive Care Med. 2020
Nov;46(11):2089-91. Available at: https://doi.org/10.1007/500134-020-06235-8.

41.  Roncon L, Zuin M, Barco S, Valerio L, Zuliani G, Zonzin P, et al. Incidence of acute pulmonary embolism in COVID-19 patients: Systematic review
and meta-analysis. Eur J Intern Med. 2020 Dec;82:29-37. Available at: https://doi.org/10.1016/j.ejim.2020.09.006.

42. Kollias A, Kyriakoulis KG, Lagou S, Kontopantelis E, Stergiou GS, Syrigos K. Venous thromboembolism in COVID-19: A systematic review and meta-
analysis. Vasc Med. 2021 Aug;26(4):415-25. Available at: https://doi.org/10.1177/1358863X21995566.

236 "Surgery. Eastern Europe", 2022, volume 11, N2 2

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPKAHUIO



https://pubmed.ncbi.nlm.nih.gov/34940287/
https://pubmed.ncbi.nlm.nih.gov/34940287/

Yponorusa
4
Urology /

https://doi.org/10.34883/P1.2022.11.2.007 ©®S6

Colta A.

Nicolae Testemitanu State University of Medicine and Pharmacy, Chisinau, Moldova
Assessment of the Endourological Surgical
Outcomes in Patients with Nonbacterial
Inflammatory Sclerosis of the Prostate

Conflict of interest: nothing to declare.
The article is published in the author’s edition.

Submitted: 14.02.2022

Accepted: 23.05.2022
Contacts: arturcolta@gmail.com

Abstract

Purpose. Prostate sclerosis isamong the final stages of the chronicinflammatory process of
the prostate (chronic prostatitis). This stage is usually characterized by a decreased activity
of the inflammatory process, whereas the gland is largely replaced by scar connective
tissue. In some patients, prostate sclerosis might cause bladder outlet obstruction. The
treatment of prostate sclerosis is a significant issue of modern urology since it is widely
occurring especially in older and senile men.

Materials and methods. Study included 66 patients with urinary disorders, referred to
and treated within the urology department of ,Timofei Mosneaga" Republican Clinical
Hospital. Inclusion criteria referred to the patients who were clinically and paraclinically
confirmed to suffer from infravesical outflow obstruction, caused by chronic nonbacterial
prostatitis and sclerotic changes of the prostate.

Results. The obtained treatment outcomes showed improvement in International Prostate
Symptom Score index (IPSS), the quality of life index (QoL) and uroflowmetry parameters,
being assessed before and over 3 and 6 months after the surgical intervention.
Conclusions. Ho:YAG laser resection of the prostate is a rapid, harmless and promising
procedure for prostate sclerosis, including the recurrent one, being used for treatment
of infravesical outflow obstruction, which has also proven satisfactory clinical outcomes.
Keywords: prostate sclerosis, chronic nonbacterial prostatitis, Ho:YAG, prostate, prostatitis
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Pesiome

Lienb. Cknepo3 npepcraTesibHOM *ene3bl OTHOCUTCA K 3aBepLUaoLWnum CTagnuam XpoHuye-
CKOro BOCManuTenbHOro npouecca NpeacTaTeNnbHON enesbl (XPOHNYeCKUn NpoCcTaTT).
JTa cTagma ObbIYHO XapaKTepU3yeTcA CHUPKEHMEM aKTUBHOCTU BOCMANUTENBHOMO Mpo-
Lecca, Npu 3TOM XeJie3a B 3HaUNTeNIbHON cTeneHn 3ameLlaeTca pyoLoBOi cCoeUHNTENb-
HOW TKaHblo. Y HEKOTOPbIX NaLMEeHTOB CKNepo3 NpeAcTaTeNbHON Xene3bl MOXET Bbl3BaTb
06CTPYKLMIO BLIXOAHOIO OTAENa MOYEBOTO MNy3bipA. JleueHne ckneposa npefcTatesnibHoOM
Xenesbl ABAETCA aKTyallbHOW NPo6nemoli COBPEMEHHOI YPOSIOTrUW, MOCKONbKY OHO LWK-
POKO pacnpocTpaHeEHO, 0COBEHHO Y My>KUMH MOXKUIOTO 1 CTapyecKkoro Bo3pacTa.
Marepwmanbl n meTtoapl. B riccnenosaHne 6b110 BKNOUEHO 66 NALMEHTOB C HAPYLLIEHU-
AMU MOYEUCMYCKaHUA, KOTopble MONyYnn fledeHne B yposiormyeckom otaeneHumn Pe-
Cny6MKaHCKON KNMHMYeCKon 6ombHMLbl M. TModea MolHarn. Kputepun BKoYeHUA
OTHOCWUNUCH K OOMbHBIM, Y KOTOPbIX KITUHUYECKM U NapakNHUYeCKN noaTBepxaeHa 06-
CTPyKUMA MHpPaBe3MKanbHOIrO OTTOKa, 0BYCNOBIEHHAA XPOHNYECKM abaKTepranbHbIM
NPOCTaTUTOM U CKNEPOTNYECKNMU N3MEHEHUAMMN NPEACTaTeNIbHON Xenesbl.
Pe3synbrarbl. [lonyyeHHble pe3ynbTaTbl 1eUeHUs CBUAETEIbCTBOBAM 06 YNyyLIEeHMN No-
ka3atenen International Prostate Symptom Score (IPSS), nHgekca kauectsa xn3Hu (Qol)
1 nokasarenen ypodpnoymeTpum yepes 3 1 6 Mec. Nocsie onepaTMBHOro BMeLIaTeNbCTBa.
BbiBogbl. Ho:YAG-na3epHasn pe3ekuna npefactaTenbHOM xene3bl ABNAeTCA 6bICTpoi, 6e3-
BPeHOWN 1 NepcneKkTUBHOW onepauunen Npu cknepose NpeacTaTe/ibHON Xenesbl, B TOM
yncne U Npu peuranee, NPYMeEHAEMOM ANA nedYeHna obCcTpyKumn nHdpasesnKanbHOro
OTTOKa.

KnioueBble cnoBa: CcKnepo3 npeactaTeNbHON Xene3bl, XPOHNYeCKUIn abakTepranbHbln
npoctatut, Ho:YAG, npepcratenbHas xenesa, NpocTatuT
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B INTRODUCTION

Sclerosis of the prostate is a condition in which the sclerotic parenchyma of the gland
may compress the prostatic portion of the urethra, narrows the bladder neck and bladder
segments of the ureters, constricts the vas deferens, leads to urinary disorders and
stagnation of urine in the upper urinary tract, as well as leads to a reduced renal function
and the impairment of the copulatory cycle stages [8-10].

The major interest regarding this condition can be explained by the fact that bladder
outlet obstruction, caused by sclerosis of the prostate, has been reported to occur in
52.8% of cases, particularly in young men (up to 59 years), which unless treated, might
result in the end-stage renal disease [5, 8].

According to specialized literature, prostate sclerosis is genetically related to prostatitis.
The inflammatory process occurs in 62% of cases. Prostate sclerosis (73%) is among the
final stages of the chronic inflammatory process of the prostate (chronic prostatitis).
This stage is usually characterized by a decreased activity of the inflammatory process,
whereas the gland is largely replaced by scar connective tissue. In some patients, prostate
sclerosis might cause bladder outlet obstruction [2, 9, 11].

According to a series of studies, patients who developed sclerosis of prostate
due to chronic nonbacterial prostatitis and benign prostatic hyperplasia are quite
common among the male patients admitted within the urology units and therefore the
effectiveness of treatment of these diseases is of great economic and social importance
[3, 5]. At the same time, the treatment of prostate sclerosis is a significant issue of modern
urology since it is widely occurring especially in older and senile men. Moreover, with
an increased average lifespan, the elderly and senile patients can expect to live longer,
thus the intercurrent diseases might increase the risks of surgery [6]. The most effective
method to remove infravesical outflow obstruction in treatment of prostate sclerosis is
considered transurethral resection of the prostate (TURP) [1, 2, 4, 71.

B PURPOSE OF THE STUDY

The purpose of the study was to determine the most rational and effective
opportunities and methods of endourological treatment of outlet bladder obstruction
caused by chronic nonbacterial prostatitis (prostate sclerosis).

B MATERIALS AND METHODS

The prospective study included 66 patients with urinary disorders, referred to and
treated within the urology department of Timofei Mosneaga Republican Clinical Hospital
that is clinically based on the Department of Urology and Surgical Nephrology of Nicolae
Testemitanu State University of Medicine and Pharmacy. The patients’ age ranged from
31 to 70 years (the mean age - 56.6 years), who suffered of prostate sclerosis as a result of
chronic nonbacterial prostatitis.

The study inclusion criteria referred to the patients who were clinically and
paraclinically confirmed to suffer from infravesical outflow obstruction, caused by
chronic nonbacterial prostatitis and sclerotic changes of the prostate. Patients with large
growths, characteristic of benign prostatic hyperplasia, or suspected prostate cancer were
excluded from the study. The transurethral interventions were carried out via a series
of endoscopic procedures, depending on the anatomical structure of the prostate and
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Table 1

Preoperative assessment results of patients (n=66) with prostate sclerosis (mean values)
Preoperative assessment mean Age Prostate volume IPSS/QoL | Qmax PVR
values (years) |(cm3) (points) (ml/s) (ml)
TURP 56.6 289 20/4.8 8.3 181.0
(n=30) X . . . .

its adjacent tissues, being determined as a causal factor of the existing symptoms and
disease persistence, in order to obtain a maximum effect. Based on the examination data
obtained from the preoperative period, the patients were divided according to the type
of surgery performed on prostate sclerosis viz. patients who underwent transurethral
resection (TURP) (n=30) and laser resection Ho:YAG (n=36).

The objective assessment on the effectiveness of surgical interventions and clinical
treatment involved data regarding the changes in patient symptoms (IPSS score, quality of
life index — QoL) and objective parameters (maximum urinary flow rate, postvoid residual,
prostate volume) which were determined preoperatively at 3 and 6 months after the
surgical treatment. The preoperative assessment results of patients are shown in Table 1.

B RESULTS

30 patients aged 31-70 years (mean age — 56.6 years) underwent TURP procedures on
prostate sclerosis. Among them, 14 (46.7%) patients were under 60 years old, 16 patients
(53.3%) - 61-70 years old. Prostate sclerosis due to chronic nonbacterial prostatitis was
confirmed in all of these patients. The transurethral resection of the prostate lasted on
average 28.5 minutes (starting from the time the instrument insertion into the urethra to
the urethral catheterisation), ranging from 15 to 46 minutes, and was carried out on the
mean prostate volume of 28.2 cm3.

According to the data of dynamic surveillance of patients who underwent TURP
within the established time frame (at 1, 3, and 6 months), a statistically significant
improvement of the studied parameters was found (Table 2). It should be mentioned that
the intraoperative bleeding was minimal in almost all cases and did not interfere with the
operative field visibility during the endoscopy.

The assessment on the dynamic changes of patients’ symptoms (IPSS and Qol) and
objective parameters (Qmax, prostate volume and postvoid residual) following TURP
procedure is presented in Table 2.

Table 2
Mean values of preoperative control parameters at various postoperative intervals in patients
undergoing transurethral resection of the prostate sclerosis (n=30)

Parametres Preoperative data 1 month 3 month 6 month
IPSS (points) 18.9£2.5 6.8+2.4 6.2+2.2 54%1.6
QoL (points) 45+1.4 3.6+0.8 3.4+0.8 24+1.4
Total prostate volume (cm3) | 28.2+4.8 15.4+2.7 15.2+2.7 15.1+2.2
Qmax (ml/s) 8.0+2.3 17.3£3.8 18.0£2.4 19.8+3.2
PVR (ml) 180.8+39.5 50.9+17.4 42.0+£17.1 32.1+5.3

Note: The statistical analysis was carried out on the treatment outcomes of 30 patients following transurethral intervention,
supervised and assessed within the established time frame during the following post-operative 6-month period.
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After the intervention, 30 patients showed persistent disappearance of the bladder
outlet obstruction parameters.

All patients showed an improved urine flow rate - a decreased IPSS and QoL required
surgery. The average urine flow rate increased from 8.0+2.3 ml/s to 19.8 + 3.2 ml/s, and
the postvoid residual decreased from 180.8+39.5 ml to 32.1+5.3 ml after the operation.

The assessment of surgical treatment outcomes regarding individual symptom
parameters, showed that all 30 (100%) patients did not present any complaints related to
the intervention, however, 4 patients (13%) observed a present pain syndrome, 6 (20%) —
residual dysuria characterized by frequent or painful urination, 23 (76.7%) patients
reported good overall treatment outcomes, 5 patients (16.7%) presented satisfactory and
2 patients (6.7%) unsatisfactory results. The sexual function improved in 7 (23%) patients,
after surgery, it remained unchanged in 17 (56.7%) cases, and it worsened in 6 (20%)
patients. Given that most of patients — 24 (80%) did not report a reduced sexual function
post-operatively, it should be considered that the surgery did not affect the erectile
tissues, since the neurovascular bundles of the prostate gland remained intact.

Moreover, the surgical removal of infravesical obstruction considerably increases the
overall therapeutic effect of the intervention, a fact proved when comparing the surgical
outcomes in patients with infravesical obstruction syndrome (28 cases) and those without
it (2 cases).

The surgical treatment outcomes of patients with chronic prostatitis associated with
prostate sclerosis show that according to our data, 93% of patients presented beneficial
long-term results.

36 patients with prostate sclerosis caused by chronic nonbacterial prostatitis, who
complained of difficult urination (due to infravesical obstruction and presence of postvoid
residual), underwent transurethral resection of the prostate for the first time with Ho:YAG
laser 2.0 u (70 W) pulse energy.

The mean age of the patients was 56.6 years (it ranged from 31 to 70 years old). The
assessment on the dynamic changes of patients’ symptoms (IPSS and Qol) and objective
parameters (Qmax, prostate volume, postvoid residual) following the transurethral
resection of the prostate sclerosis with Ho:YAG laser is presented in Table 3.

The obtained treatment outcomes showed improvement in International Prostate
Symptom Score index (IPSS), the quality of life index (QoL) and uroflowmetry parameters,
being assessed before and over 3 and 6 months after the surgical intervention. The mean

Table 3
Mean values of preoperative control parameters at various postoperative intervals in patients
undergoing laser transurethral resection of the prostate sclerosis (n=36)

Parametres Preoperative At 3 months At 6 months
IPSS (points) 19.2+4.7 6.7+1.7 6.1+3.7

QoL (points) 42417 3.2+0.7 2.4+0.8
Prostate volume (cm?) 28.4+4.0 19.1+3.2 18.4+1.6
Qmax (ml/s) 8.5+2.8 20.1£2.2 19.9+3.0
PVR (ml) 192.0£32.5 44.25+17.1 324+12.8

HA NEPBYIO

Note: The statistical analysis was carried out on the treatment outcomes of 36 patients following a laser transurethral interven-
tion, supervised and assessed within the established time frame during the following post-operative 6-month period.
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duration of the surgical intervention was 25.7 min (ranging from 15 to 30 min), whereas
the mean duration of catheterization was 6.5 hours. Over 6 months of surveillance, the
mean value of IPSS improved significantly from 19.2+4.7 points at the starting point
of the research to 6.1+3.7 points after the surgery. The mean values of quality of life
parameters also changed from 4.2+1.7 points to 2.4+0.8 points. The maximum urine
flow rate improved from 8.5+2.8 ml/s before surgery to 19.9+3.0 ml/s after surgery. No
patient required repeated surgical procedure. The mean volume of postvoid residual
decreased considerably after the surgery (192.0+32.5 ml vs. 32.4.16+12.8 ml). No severe
complications of urinary incontinence were reported within this present research.

B CONCLUSIONS

The assessment of the study results and subsequent improvement of the urodynamic
parameters showed that TURP is an effective treatment for infravesical obstruction and
helps in restoring urine flow rate, particularly in elderly and senile patients, thus improving
their quality of life. Better surgical treatment outcomes on symptomatic relief of prostate
sclerosis were found in patients with predominant obstructive symptoms of the disease
compared to irritative ones.

Ho:YAG laser resection of the prostate is a rapid, harmless and promising procedure
for prostate sclerosis, including the recurrent one, being used for treatment of infravesical
outflow obstruction, which has also proven satisfactory clinical outcomes.
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Pesiome

Lienb. OueHVTb BO3MOXHOCTb ANArHOCTUKUN M3MEHEHMNI JIETKUX Y NaLUeHTOB C MHEBMO-
Huen COVID-19 npu nomoLm ynbTpa3ByKa B YCNIOBUAX OTAENeHNA MHTEHCMBHOW Tepanuu,
a TakXe onpeaennTb ANarHOCTUYECKYIO0 3HAaUMMOCTb meToAa Y3WU nerkux.

Matepuanbl n merogbl. [lpoBefieHO peTpocneKkTuBHoe nccnefoBaHme 40 nauneHToB.
Bce maumeHTbl umenu nHeBMOHWMI0, accoununpoBaHHyto ¢ COVID-19, pasnuyHomn cteneHmn
TAXKECTWN NO AaHHbIM KOMMbIOTEPHON ToMorpadun. M3 HUx 27 umenn BbipaKeHHYIo Abl-
XaTenbHY HeJOCTaTOYHOCTb, YTO TPeboBano NPUMEHEHNA NCKYCCTBEHHOWN BEHTUAALUN
nerkux (MBJ1), 2 naumeHTaM okcureHaums obecneuymBanacb paboTol annapaTta 3KcTpa-
KopropasibHOWM MemMbpaHHOW okcureHaumm (SKMO), 9 uenoBek HaxoaWIMCh Ha pecnupa-
TOPHOW NoaaepKKe NPy NOMOLLM BbICOKOMOTOYHbIX Ha3aNbHbIX KaHtonb Hi Flow (HFNC),
2 nayuveHTa nonyyanu UHCyGNALMIO yBNaXKHEHHOrO KUCIOpoAa NMpu NMOMOLLU HOCOBbIX
KaHIonb.

Pe3ynbraTtbl. Hamu 6b110 ycTaHOBMEHO, UTO Y 24 naumeHToB (60%) no gaHHbIM KT na-
TOJIOrMYeckme N3MeHeHWs onpeaensanucb B 060Mx Nerknx U MMenu npermMyLecTBEHHO
cybnneBpasbHylo JloKanmsauuio. Y aByx naumeHToB (5%) Habnoganocb TotanbHoe 100%-
Hoe nopaeHue fierknx no pesynbratam KT ¢ CMHAPOMOM OneyeHeHNA NEero4YHON TKaHu
no Y3W. BoisiBneHHble npu KT n3MeHeHUs Nerkoro no tmny cybnsieBpanbHOro «<MaToOBOro
cTekna» B 38 (97,5%) cnyvasx npu Y3U onpepensnncb B Buge cybnieBpasnbHbIX KOHCO-
nugauunin. Y ogHoro v TOro e nauueHTa B pasHbiX 06nacTAX Nerknx BO3MOMXHO OfHO-
BPeMeHHOe onpefeneHne pasnnmyHbix Y3-npu3Hakos B 3aBUCMMOCTU OT CTEMNeHN BOBJle-
YeHWA TKaHW Nlerkoro B Natosiornyecknin npouecc. Y 12 nauneHtos npu Y3 goctoBepHO
TOYHO OnpeAenAnca NHEBMOTOPAKC, Yy 28 — rugpoTopakc. YyBCTBUTENbHOCTb MeTOAA CO-
cTaBuna 89-94%. CneuyunduuHocTb Y3W Bapbmposana ot 58,3% no 91,3%.

BbiBopbl. [lofnyyeHHble Hamn AaHHble NO3BONAIOT OTHecTU Y3U K anbTepHaTMBHOMY
CKPUHUHIOBOMY METOAY AMArHOCTUKM MHEBMOHWMW NMPU HEBO3MOXHOCTU BbINONHUTL KT.
CoHorpadusa nerkmx MoXeT UCNONb30BaTbCA ANA ANArHOCTUKM pAAa HEOTIOKHbIX COCTO-
AHWUIA Y NaLMEHTOB C TAXeNION NaTosornen Nerknx, a Takke Ana AUHaAMUYECKON OLLeHKM
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COCTOAHUA NIerkux y naunmeHToB peaHUMauoHHoro npoduna. Heobxogumo BHeapeHue
METOAA B LUMPOKYIO KITMHUYECKYIO NPaKTUKY.

KnioueBble cnoBa: ynbTpa3BykoBoe ucciegoBaHme nerknx, nHeemoHua COVID-19, apl-
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Abstract

Purpose. To assess the possibility of diagnosing lung changes in patients with Covid-19
pneumonia using ultrasound in the intensive care unit, as well as to determine the
diagnostic significance of lung ultrasound.

Materials and methods. A retrospective study of 40 patients was carried out. All patients
had pneumonia associated with Covid-19, of varying severity according to computed
tomography. Of these, 27 had severe respiratory failure, which required the use of
mechanical ventilation (lung ventilation), 2 patients were oxygenated by the operation of
the ECMO (extracorporeal membrane oxygenation) machine, 9 people were on respiratory
support using high-flow nasal cannulas Hi Flow (HFNC), 2 patients received humidified
oxygen insufflation with nasal cannulas.

Results. We found that in 24 patients (60%), according to CT data, pathological changes
were determined in both lungs and had predominantly subpleural localization. Two
patients (5%) had a total 100% lesion of the lungs according to the results of CT, with
a syndrome of hepatization of the lung tissue according to ultrasound. Changes in the
lung as subpleural "frosted glass" detected by CT, in 38 (97.5%) cases, were determined
by ultrasound as subpleural consolidations. In the same patient in different areas of the
lungs, it is possible to simultaneously determine various ultrasound signs, depending on
the degree of involvement of the lung tissue in the pathological process. In 12 patients
with ultrasound diagnostics, pneumothorax was reliably and accurately determined, in
28 — hydrothorax. The sensitivity of the method was 89-94%. The specificity of ultrasound
varied from 58.3% to 91.3%.

Conclusions. Our sensitivity and specificity results of LUS show the high possibilities of
ultrasound diagnostics of inflammatory respiratory diseases caused by the SARS-CoV-2
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virus. This allows us to attribute ultrasound to an alternative screening procedure for
evaluating pneumonia. Lung sonography can be used to diagnose a number of emergency
conditions in patients with severe lung pathology, as well as to dynamically assess the
state of the lungs in intensive care patients. It is necessary to introduce the method into
wide clinical practice.

Keywords: pulmonary ultrasound, COVID-19 pneumonia, respiratory failure,
consolidation, pneumothorax, pulmonary edema, intensive care, urgent conditions

B BBEJEHWE

Bo Bpemsa naHaemun COVID-19 (aHrn. coronavirus disease 2019, KOpoHaBMpYyCHasa UH-
dekuma 2019) noBbILIEHHOE BHYMaHVE NPYBEKIIO YbTPa3ByKoBOe uccneposaHue (Y3U)
NEerkux. YnbTpa3ByKoBO MeTOA NCC/ieOBaHNA B MNOJIHON Mepe OTBeYaeT BCEM COBPEMEH-
HbIM TpeboBaHNAM ANArHOCTUYECKMX NPOLEeAYP, MOCKOMbKY ABAAETCA MHOPMATUBHbIM,
6e30MnacHbIM, €ro NPUMeHeHe NPaKTUYECKN He 3aBUCUT OT COCTOAHMA NauneHTa [1, 3,9,
14, 25, 31]. C KaxgbIM rojoM BO3MOXHOCTb MPUMEHEH WA AaHHOIO MeToAa B KNMHMNYECKON
npakTrKke pacteT. Ha cerogHAWHNIA feHb YNbTPa3BYK Havanm NPUMEHATb 1 A1 OLEHKM
3aboneBaHni nerkmx. OgHako NpYMeHeHne 3TOro MeTofa, C OAHON CTOPOHbI, MOJTHOCTbIO
OrpaHUYeHOo Hannumem Bo3ayxa B NapeHXMMe NIErkoro 1 NMOsHbIM ero OTPaXKeHMEeM OT Mo-
BepxXHOCTW nnieBpbl. C Apyro CTOPOHbI, NpuK 3ab0eBaHMAX Nerkux NporucxoanT noteps
BO3JYLIHOCTMN JIEFOYHOW MapeHXMMbl, UTO JAeT BO3MOXHOCTb MPOHUKHOBEHUSA YNbTpa-
3BYKOBbIX BOJIH B MOBPEXAEHHbIE YUACTKN JIETKUX C PEFUCTPALIMEN TEX UN MHBIX YIbTpa-
3BYKOBbIX apTedaKkTOB, NPy aHann3e KOTOPbIX Mbl Y MOXXEM ANArHOCTUPOBATb Pa3fiNyHble
3aboneBaHuA neroyHol TkaHu [5, 8, 12, 18, 23, 39]. OTcyTCTBUE NyYEBOW Harpy3Ku, OTCyT-
CTBME MPOTMBOMOKA3aHWUI, MPOCTOTa B UCMONIb30BaHUN ABNAIOTCA HEOCMOPUMbIMA MNpe-
MMyLLeCTBaMK YNbTPa3BYKOBOIO MCC/IeOBaHWA, KOTOpble 06ecrneunBaoT BO3IMOXKHOCTb
ObICTPON, MPUKPOBATHOW ANArHOCTUKWN YPreHTHOW natonorun nerkmx. OgHako Ucnonb-
30BaHME JAHHOrO METOAA B MPAKTMKE MHTEHCMBHOW Tepanuu B HalLen CTpaHe He pac-
npocTpaHeHo. B ycnoBmax naHaeMun KOpoHaBrPYCHOWM MHPEKLUK C BbICOKOW fonein Ta-
Xenbix ¢opm 3a60neBaHNA BO3POC UHTEPEC K M3YUEHMIO BO3MOXHOCTEN NCMONIb30BaHNA
YNbTPa3ByKOBOW ANArHOCTVKM NaTONIOrMM NIerkKUX y NauMeHTOB OTAENEHUN peaHmauum
1 nHTeHcnBHom Tepanun (OAP).

B LIEJTb NCCJIEOOBAHUA

OueHUTb BO3MOXXHOCTb ANArHOCTUKM N3MEHEHUI NErkrx y nauneHToB C MHEeBMOHN-
et COVID-19 npu nomowu ynbTpasByKa B yC/TIOBUAX OTAENEHNA MHTEHCUBHOW Tepannu, a
TaK»Ke onpefenvTb ANarHoCTUYECKyo 3HaUMMOCTb MeTofa ¥Y3W nerkux.

B MATEPWAJTbl U METO/bI

MpoBeneHoO peTpocneKkTBHOE nccsienoBaHne 40 NMaumMeHTOB, CPean KOTOPbIX Oblno
16 My>KUMH 1 24 XeHLWKWHbI B Bo3pacTe oT 19 go 90 neT, cpegHmi Bo3pact 70,05+£10,2 ropa.
Bce mauveHTbl MMeny NHEBMOHMIO, accoummpoBaHHyto ¢ COVID-19, pa3nuyHon cteneHn
TAXKECTW MO AaHHbIM KOMMbIOTEPHOWN ToMOorpaduun. U3 HUx 27 nMenn BblpaKeHHY Abl-
XaTeNlbHYI0 HeJOCTaTOYHOCTb, UTO TPe6OBaNo NPYMEHEHUA NCKYCCTBEHHOW BEHTUNALUN
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nerkux (MBJ1), 2 naumeHTaM oKkcmreHauma obecneymBanach paboTol annaparta SKCTpakop-

nopanbHo membpaHHol okcureHaumm (SKMO), 9 yenoBek HaxXOAUNCb Ha pecnupaTop-

HOW nogaep»<Ke Npv NOMOLLM BbICOKOMOTOUHbIX Ha3asbHbIX KaHtonb Hi Flow (HFNC), 2 na-

LMeHTa nonyyanm nHCybnaLmio yBnakHeHHOro Kiciopoga npu NoMoLLM HOCOBbIX KaHIosb.
WccnepoBaHme BbiNoNHEHO Ha 6a3e oTAeneHWa aHeCTe3nonorum 1 peaHnmaum N 2

(nepenpodunnpoBaHHOro AnA OKasaHWsA NOMOLWWM naumeHTam ¢ nHdpekuymen COVID-19)

Y «MUHCKNIA HayYHO-NPAKTUYECKUI LEHTP XMPYPrn, TPAHCMIAHTONOMMN U reMaTono-

rmm» 3a nepuog ¢ 02.11.20 no 16.01.22.

Bcem naumeHTam, COOTBETCTBYIOLMM KPUTEPUAM OTOOPA, BbIMOMHANINCL KOMMbIOTEP-
Hasa Tomorpadua opraHos rpyaHon knetku (KT OFK) kak ocHoBHOI meTog, a Takxe Y3U
NErknx 1 nNneBpasbHbIX MOMOCTEN KaK JONOIHUTENbHbIN METOA ANArHOCTUKN.

KT rpygHom KneTku npoBogwunacb Ha Tomorpadax skcrnepTHoro knacca Canon
(Toshiba) Aquillon ONE 640 1 Siemens Emotion 6. Y3/ BbinonHANM Ha nprubopax BbICOKO-
ro knacca BK Medical (aHus) n GE Logiq (General Electric, CLLA).

[na oueHkn rnybokonexalynx oTAeNnoB JIerkoro NCnosib30Ban KOHBEKCHbIN AaTUKK C
yacToTou ynbTpassyka 2,5-5,0 MI, ana 6onee getanbHOro nccnefoBaHua cybnnespanb-
HbIX N3MEHEHUIN NEerkoro NCnosb30oBanu MNMHENHbIN AaTunk ¢ Yactoton 7-10 MIu. Uccne-
[l0BaHVie MPOBOAUIIV B MONIOXKEHWMW NALUEHTOB JieXKa Ha CnHe, CUAA U JIeXa Ha XKMBOTe
(npoH-no3unuus). Y3M nerkmx BoiNonHANOCL corfnacHo metoauke Bedside Lung Ultrasound
in Emergency, COVID-19 Lung Ultrasound in Emergency Department, ¢ perncrpauuen
pe3ynbTaToB B NPOTOKON UccnefoBaHus [2].

[JaHHble, nonyyeHHble AByMA metogamu (KT n Y3W), cpaBHUBanucbL mexgy coboli no
pacnpocTpaHeHHOCTN NpoLecca U XapakTepy CTPYKTYPHbIX N3MEHEHMWI NIerOUYHON TKaHMW.
Takxe BceM naumeHTam AfiA BO3MOXHOCTU OLIEHKN AVHaMWKK TeuyeHua npouecca no Y3
coHorpadua nerkux NpoBoAmnacb NOBTOPHO Yepes Tpoe CYTOK OT NepBOro CCnefoBaHuA.

B pe3synbTate onpepeneHa gmarHoctMyeckas TOYHOCTb, UYBCTBUTENBHOCTb U Cnieuu-
duruHocTb ¥Y3W no cpaBHeHuMto ¢ pesynbtatamu KT, a Tak»ke NokasaHa BO3MOMXHOCTb OLeH-
KN U3MEHEHWI B Nerknx Npu nomoLLmn ynbTpasByKa y NauneHToB C Taxenbimm ¢opmamu
KOPOHaBUPYCHOM NHbeKL K.

CTaTucTnyecKknii aHanns3 JaHHbIX MPOBOAUICA NpY NoMoLM Nporpammel Statistica 11.0.

Kputepumamm BKNoUeHNA NaLMeHTOB B UCCNef0BaHNe ABNANINCD:

1. Hanunume y naumeHTa NonoxumTenbHOro pesynbrata Tecta Ha SARS-CoV-2 (aHrn. severe
acute respiratory syndrome coronavirus 2, KOpoHaBMpPYC BTOPOro TWNa, Bbi3blBaloLWNIA
TAXKENbIN OCTPbIN PeCcnMpPaTopHbIA CUMHAPOM), onpeaeneHHoe nyTeM AWArHOCTUKMK
MeToAOoM nonnmepasHon uenHon peakuum (NMUP), unn Hannume NonoxnTenbHoOro pe-
3ynbTaTa TecTa Ha onpepgeneHue HazodaprHreanbHoro aHTureHa SARS-CoV-2.

2. BbinonHeHHas KT opraHoB rpyaHoN KNeTKn Npu NocTynfieHny B oTaeNneHe peaHuma-
umnn.

3. Hanwnume gaHHbix Y3 nerknx n nnespanbHbIX NONOCTEN, BbINMOJIHEHHOIO He No3gHee
24 yacosB oT KT, a TakXKe Hannume nccnefoBaHma Yepes Tpoe CYyTOK OT nepsuyHoro Y3u
Nerkux.

Kputepuamm ncknioueHna n3 uccnefoBaHus 6oy cnegyiowime:

1. Hanuuuve y naumeHTOB NOAKOMXHON 3MPU3EMbI B NPOEKLUN 0Uara NopaxeHusa neroy-
HOW TKaHW, MOCKOJIbKY HaNnuie AaHHOro COCTOAHMA 3aTpyAHAET BU3yann3aumio Hu-
Xenexawyux cTpyKTyp npu nomolum Y3M BBualy paccenBaHunA ynbTPa3BYKOBbIX BOJH
OT My3blpPbKOB BO3AyXa.
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2. KoHCTUTyLMOHanbHble 0COBEHHOCTM MaLUMEeHTOB, 3aTPyAHALWME BM3yanu3auuio, Ta-
Kne Kak nHaekc maccol Tena (MMT) 6onee 30, C TOAWMNHON NOAKOXKHO-KUPOBOW KneT-
yaTku 6onee 10 cm, BBMAY NOMNOLWEHMA U 3aTyXaHWA Y3-BOJH, UTO BefleT K CHUXEHMIo
BO3MOXXHOCTM JOCTOBEPHO OL€HUTb MOPaMeHHbIe YYaCTKM NIerkunx.

3. Hanuuue HapyLueH/sA LenloCTHOCTH KOXHOro NOKpoBa B 06/1acTAX MCCNefoBaHMsA, YTo
NpenATCTBOBAsIO BM3yann3aLum BCcex 0b6nacTen nerkux, a Takxke nNpefcTaBnano yrpo-
3y pacnpocTpaHeHnsa MUKPOBHOW Gnopbl B MOpaMeHHble YYaCTKM KOXW C BbICOKAM
PUCKOM MOABMEHNA UHPEKLMOHHBIX OCJIOKHEHWUIA.

B PE3YNbTATbl U OBCYXOAEHNE

Mo pe3ynbratam 06paboOTKM MOJSyYEHHbIX AaHHbIX HaMK ObiNO YCTaHOBJIEHO, YTO Yy
24 naumneHToB (60%) No gaHHbIM KT natonormnyeckme U3MeHeHMA onpeaenanncb B 06onx
NEerknx N MMenn NperMyLLecTBeHHO cybnneBpanbHyto lokanusauuto (puc. 1).

MNMopakeHune rnybokonexalynx y4acTKkoB 1 6a3anbHbIX OTAeNoB Obino 3aperncTpupo-
BaHO y 16 (40%) naumeHTOB.

Y nByx naumeHToB (5%) Habnoganock TotanbHoe 100%-Hoe NopaeHwre Nerkrx no pe-
3ynbtatam KT, ¢ cuHAPOMOM oneyeHeHna neroyHom TkaHn no Y3 (puc. 2).

BbisaBneHHble npu KT n3mMeHeHWA nerkoro no tmny cyonnespanbHOro «<MaToOBOro CTeK-
na» B 38 (97,5%) cnyyasax npu Y3 onpegenannch B Buge cybnneBpanbHbix KOHCcoNuaa-
LW, T. €. YH4aCTKOB MOHWPKEHHOWN 3XOreHHOCTH, Yalle HenpaBuiibHON GopMbl, pa3mepa-
MK o 4,0 cm, Ha doHe Hanuuma NMbo OTCYTCTBUA APYTMX COHOrpaduyeckmx NpPU3HaKkos

A B

Puc. 1. KomnbloTepHasa Tomorpamma 1 3xorpamma nawueHTta c nHeemonunen COVID-19:

A - BBYCTOPOHHASA NonncermeHTapHasi NTHEBMOHUSA, U3MeHeHNe JIero4YHOol TKaH Mo TUNY «MaTOBOro
cTeKna», KNnacc TAXKeCTH 2, no pesynbTaTaM BbINOJHEHUA KOMMNbIOTEPHOI TOMOrpadunm Nerknx;

B - axorpamma (¥Y3-gatumk pacnonoxeH no linea axilaris posterior dextra B 7-8-m mexpe6epbsx),
BUAHa cy6nneBpanbHaA KOHCONMAALMA U YTONLEHHAA NMHWUA NIeBPbI € TAXKenbiM B-npodpunem

Fig. 1. CAT scan and echogram of a patient with COVID-19 pneumonia: A - double polysegmental
pneumonia, ‘frosted glass’ changes of lung tissue, severity class 2, based on the results of lung
computed tomography; B - echogram (ultrasound sensor is located along linea axilaris posterior dextra
in 7-8 intercostal spaces) shows subpleural consolidation and a thickened pleural line with a heavy
B-profile
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A B

Puc. 2. ®oto ckaHa KT 1 3xorpammbl JIerkux nayueHTa ¢ ToTasibHbiM NOopaXkeHeMm JIErOYHOI TKaHN

npun COVID-19: A - ABYCTOPOHHAA NONNCErMeHTapHasa NHEBMOHUA, KNacc TAXKeCTN 4 no pesynbratam
KOMMNbIOTEePHOI1 Tomorpaduu; B - ciHApom onevyeHeHNsA NIero4HoI MapeHXnMbl B pesysbTarte
TOTa/IbHOTO NOPa)KeHUsA Nerkoro No pesynbratam coHorpaduu (¥Y3-gaTumk pacnonoxet no linea axilaris
media dextra B 8-m mexxpebepbe)

Fig. 2. Photo of a CT scan and an echogram of the patient’s lungs with an overall affection of the lung
tissue as a result of COVID-19: A - double polysegmental pneumonia, severity class 4 according to the
results of computed tomography; B - syndrome of the lung parenchyma hepatization as a result of an
overall affection of the lung, according to the results of sonography (the ultrasound sensor is located
along the linea axilaris media dextra in the 8" intercostal space)

HanMuMA BOCMANNTEIbHOIO Mpouecca B TKaHW JIETKOro, TakMX KakK MHOXeCTBEHHble
B-nuHWMN, 3MeHeHHaA NMHUA NIeBpbI.

ApTedakTbl, onpegeneHHble npu nomoLy Y3, nofnHOCTbI0 COOTBETCTBOBANM JIOKA/M-
3aUMM U3MEHEHMWI NEroYyHoN TKaHu no AaHHbIM KT Bo Bcex 40 cnyuyasax (100%), ogHako
npu Y3/ makcrmanbHas rnyburHa BblSIBNAEMbIX OYAaroB MOpPakeHWsA Oblla OTMeUYeHa O
7 cm B 21 cnyyae (52,5%), a npu KT-nccnegoBaHny y4acTKM NOpaXKeHUsA Ierkoro onpepe-
NANUCH W Ha ry6uHe 6onee 10 cm B 31 cnyuyae (77,5%).

Tak»e HaMK1 YCTaHOBJIEHO, YTO Y OJHOTO U TOTO e MaLMeHTa B pa3HbIx 0bnacTax ner-
KMX BO3MOXHO OfJHOBPEMEHHOE onpeaeneHre pasnyHbix ¥3-npu3Hakos B 3aBUCMMOCTHN
OT CTeneHW BOBJIeUYEHUA TKaHW NIErkoro B MaTofiormyecknin npouecc. Hanpumep, y nauu-
eHTa A. no pe3synbsTtatam Y3 6b1i o6HapykeHbl ciegytowme aptedakTbl: no linea axilaris
anterior dextra B 5-M mexpebepbe MHOXecTBeHHble B-nuHun, no linea axilaris media
dextra B 5-m mexxpebepbe cybnneBpanbHas KoHconuaauus, no linea axilaris media dextra
B 7-M MeXpebepbe yTosLLeHHas MMHNA NneBpbl, 6e3 koHconugaumy, a no linea clavicularis
dextra B 3-M Mexpebepbe Hen3MeHeHHas NIerouyHasi NapeHxMmMa ¢ A-NMHUAMN.

Bcem naumeHTam NpoBOAMNOCH YNbTPa3BYKOBOE NCCNEfOBaHNE NErknx B AUHaAMMKeE,
Ha TpeTuin aeHb oT nepBuYHoro Y3W. bbina npocnexeHa YeTkaa B3auMOCBA3b NOABNEHNSA
HOBBIX JINOO NCUE3HOBEHNA YXKe UMEeIoLLMXCA Y3-NPr3HaKoB BOCMANUTENIbHOIO NpoLecca
TKaHW NErkoro, a TakxKe NpocnexeHa YeTkasd AMHaMKKa NHEBMO- U rmapoTopakca. Tak, y
14 naumneHToB (35%) npm Y3/ npocnexmnBanucb NPU3HaKN yBENMYEHUA MHTePCTULMASIb-
HOro OTeKa JiIerkmx B BuAe yBenmuyeHusa Konmyectsa B-nuHun, yBenvyeHme pasmepos n
KOJIMYeCTBa KOHCONMAALUNIA, BMIOTb O TOTAJIbHOTO NMOPaXKeHUst fONM MO0 NEerkoro Le-
nuKoM. B cBoto ouepepb, y 25 naumneHToB (62,5%) 06Hapy>KEHO YMEHbLUEHME PAa3MEPOB
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KoHconupaumn nnbo BoBCe MCYE3HOBEHME MasbIX CyOnneBpasibHbIX 04aroB AeCTPyKL MK
TKaHW Nerkoro.

Y 12 naumeHToB npun Y3/ fOCTOBEPHO TOYHO Onpefenanca NHeBMOTOPaKC, y 28 -
rmapoTopaKkc, KoTopble B nocnegyouem 6oy nogTBepKAeHbl APYrMUA MeTofamMu 1C-
cnefoBaHmA.

Mposopa ROC-aHanu3 (puc. 3), Mbl NOAYYNAM JaHHbIE, CXOXNe C nccnegoBaHuem [5] un
OpYyrnx aBTOpoOB.

KonnuectseHHas nHtepnpetauma TPR-FPR B cnyyae npumeHeHna Y3W npu oTeke ner-
koro (Mogenb 1, Kpueaa TPR-FPR N2 1 Ha rpaduke), BbiparkeHHas B AUC (aria under curve),
paBHa 0,734. Mpwn 3ToM napameTp sen. (4yBCTBUTENbHOCTb) cocTaBmn 89%, spe. (cnewu-
$MUYHOCTD) — 94%.

Ona mopenn 2 (kpusasa TPR-FPR Ne 2 Ha rpaduike) B cnyyae npumeHeHua Y3U ans Bbl-
ABNeHuA neroyHom koHconugaumm AUC paBHa 0,751. MapameTp sen. — 87%, spe. — 95%.

Mpwn npnmeHeHun Y3 gna guarHoCTMKM NHEBMOTOPaKCa nerkoro (Mogenb 3, KpuBas
TPR-FPR N 3 Ha rpaduke) AUC coctaBuna 0,567, sen. — 85%, spe. - 91%.

AHanunsnpya nonyyeHHble pe3ynbraTbl, BUANM, YTO UTOrosble 3HaveHna AUC 1 - AUC 3
He BbIXOAAT 3a npefesnbl oTpeska [0,5-1,0] 4nA BbieonncaHHbIX MOAENEN, @ 3HaUUT, AaH-
Hble Mopenen ABAAITCA KayeCTBEHHbIMM 1 obnafalT JOCTaTOMHON ANArHOCTUYECKON
LeHHOCTbIO.

Ha cerogHAWHWM AeHb KOMMbloTepHasa Tomorpadua cumtaeTca «3010TblM CTaHAap-
TOM» B ANArHOCTMKe BOCManuUTeNbHbIX M3MeHeHUN nerkmx. OgHaKo BO3MOXHOCTU Npu-
MEHeHWA 3TOro MeToAa orpaHMyeHbl B Clly4asax ero NPUMeHeHNa y NaumeHToB peaHma-
LMOHHOIO NPodunsA, HaXOAAWNXCA B KPaHe TAXeNoM HeCcTabuibHOM COCTOAHWM, BBUAY

ROC-aHann3
2
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Puc. 3. Receiver operating characteristic: npepgcraBneHa TPR-FPR (true positive rate-false positive rate)
3aBUCUMOCTH
Fig. 3. Receiver operating characteristic: TPR-FPR (true positive rate-false positive rate) dependencies
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OMacHOCTW TPAHCMOPTUPOBKM, @ TaKkKe y 6epeMeHHbIX »KEHLUUH 1 AieTei No NpUYKMHe Bbl-
COKOW Ny4eBOW HarpysKu.

B Takmx cnyyasax Y3W 6onee npuemnemo, NOCKONbKy ABnAeTcA 6e30macHbiM, B TOM
yncne n3-3a OTCYTCTBMA NOHU3MPYIOLWErO U3yYeHUA C ero HeraTMBHbIMU BAAHMAMY Ha
nnog. Kpome Toro, ynbTpa3ByKoBOW METOA MMeEET paf NpenmyLLecTs nepef Komnbiotep-
HOW ToMorpaduen, Taknx Kak MeHbLIAs CTOMMOCTb, MPOCTOTa METOANKN N BO3MOXKHOCTb
NCMONb30BaHWA NPAMO y NOCTENN NaUMeHTa B OTAENEHNN peaHMaLMn B TeX CNyYasnX, Kor-
[a TpPaHCNOPTMPOBKa NaLMeHTa 3aTpyAHEeHa U HEBO3MO>KHA M3-3a TAXKENOro COCTOAHMA.

OpHako cneflyet BblAeNnTb pAfd OrpaHUYeHnn Npu ncnonb3osaHnn Y3W, 3aTpyaHsto-
LWKMX NpoBeAeHne nccnenoBaHus. B nepByto ouepefb 3T0 KOHCTUTYLMOHHbIE OCOBEHHO-
cTn nauymeHToB ¢ VIMT 6onee 30, 3aTpygHaiowme Y3-Bm3yanumsauumio. Y Takmx naymeHToB
TONLWMHA MOAKOXXHO-XNPOBOr0 CI0A NPUBOAMT K 3aTyXaHI0 Y3-BOMHbI B TOJILLE XXMPOBOW
TKaHU N B UTOTe BeAET K CHUXKEHMIO BO3MOMXHOCTUN JOCTOBEPHO OLEHUTb MOPaXKeHHble
yyacTKu nerkmx. Kpome T1oro, Hanuume KOCTHbIX CTPYKTYpP, TakMX Kak rpyanHa n pebpa, He
[aeT BO3MOXHOCTU MUCCNefoBaTb BC NMOBEPXHOCTb JIErKUX, 3TO He NMO3BOSIAET OLEHUTb
pacnpocTpaHeHne NaTonornyeckoro npouecca B TkaHum nerkoro Ha 100%. Takke Hamm
nokasaHo, 4to Y3/ He faeT BO3MOXHOCTM JOCTOBEPHO AMArHOCTMPOBaTh Fy6HoKo nexa-
LMe KOHCONMaaLmu, pacnonaratowmeca 6osee yem Ha 7 M, UTo, B CBOIO ouepesb, He No-
3BONAET JOCKOHANbHO NCCNefoBaTh BCIO SIEFOYHYIO MAPEHXMMY.

MNpoBeAeHHbIN CTaTUCTUYECKNIA aHaNM3 MONYyYEeHHbIX HAMW JaHHbIX MOKa3an JocCTa-
TOYHO BbICOKYIO AMAarHOCTUYECKYIO LIeHHOCTb MeToAa Y3-Bm3yanm3aumnm natonoruy ner-
KUX Yy NaLmneHToB ¢ TaxenbiMn dopmamn nHbekumm COVID-19. YyBcTBUTENBHOCTL METOAA
coctaBuna 89-94%. Hambonbluaa 4yBCTBUTENbHOCTb onpeaenieHa AnsA ManblX KOHCONU-
Jauuni, 4To COOTBETCTBOBAIO CMMMTOMY «MaTOBOro CTekna» Mo faHHbim KT. Cneunduu-
HoCTb ¥3W 3aBncena oT xapakTepa n3sMeHeHUn n Bapbrposana ot 58,3% o 91,3%. Cnepy-
eT OTMeTUTb, YTO NOJTyYeHHbIe pe3yfbTaTbl COOTBETCTBYIOT AaHHbIM ApYrnx aBTopos [12,
15,18, 25, 33].

Taknum 06pa3om, UHTEHCMBHAsA Tepanus NauneHTOB C TAXenbiMu Gopmammn nHbeKuun
COVID-19, HaxoaALWMXCA B KPUTUUYECKOM COCTOAHMM, TpebyeT Hanmuma 6bicTporo n 3¢-
$EKTUBHOMO MeTofa ANHAMNYECKOW OLEHKM COCTOAHMNSA NTEMKUX.

B BbIBO/bl

1. MonyuyeHHble HaMM AaHHble MOKa3blBalOT BbICOKME AMArHOCTUYECKME BO3MOXKHOCTU
Y3W npu npoBefeHUN MHTEHCUBHOW Tepannn BOCMannTeNIbHbIX 3a60neBaHNN Nerkux,
BbI3BaHHbIX BMpycom SARS-CoV-2. 310 no3sonseT oTHecTn Y3U K anbtepHaTMBHOMY
CKPUHWHFOBOMY MeTOAY AWArHOCTUKU MHEBMOHUWM MPWY HEBO3MOXHOCTM BbIMNO-
HUTb KT.

2. CoHorpadua nerknx MoxeT MCNoNib3oBaTbCA AN1A AMAFHOCTUKM pAda HEOTOXHbIX
COCTOAHWI Y NaLMEHTOB C TAXENION NaToNnoruen Nerkunx, a Takxke Ana AuHaMmyeckom
OLEHKMN COCTOAHMA NIerkux y nauueHToB peaHMMauuoHHOro npoduns, B TOM yucie
Yy NauneHToB, KoTopble HaxogATtca Ha VBJ1 u BcnomoratesibHOM KpoBooOpalleHuu
(9KMO).

3. Wcnonb3oBaHue ynbTPa3ByKOBOrO MCC/IeOBaHNA MOXET U3MEHUTb PYTUHHbIE MOA-
XO[Abl UHCTPYMEHTaNbHOW OLEHKM NEero4yHomn NaTonorum u ee ANHaMMYeCcKoro KOHTpo-
nA B OTAeNeHNAX peaHumaumn. HeobxoaMmo BHeapeHue MeToAa B LUMPOKYIO KIUHN-
YeCKyto MPaKTUKY.
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Pesiome

MoBpexaeHre nepupeprnyecknx HEPBOB B MepUONepaLioHHOM MEpPUOAe — ABJIEHNE,
KOTOPOMY MOCBALEHO MHOXECTBO NcciegoBaHum. NoanstnonormnyHoCcTb NoBpexaeHna
Bneyvatnset. QakTopsbl, BAUAIOLIME Ha Pa3BUTME NMOC/IEONEPALMOHHON Nepudepuyeckon
HelponaTtuu, BKoYaloT B ceb aHaTOMUYecKrie 0CO6eHHOCTY CTPOEHMSA HEPBa Ha Pa3HbIX
YPOBHSAX, 0COBEHHOCTN KPOBOCHabXeHNA HePBa, NPOBEAEHNE PErMIOHAPHOW aHeCcTe3nm,
XNPYpruyeckoe BMeLLaTenbCTBO 1 OCIOKHEHUA, HANPAMYIO He CBA3aHHble C aHecTe3unen
WSIN HEMOCPEeACTBEHHO C XUPYPrUUYECKOM TEXHUKON. 3HaHWe KnaccuduKaumuin nospexae-
HWUIA HEPBHbIX BOJIOKOH MO3BOJIAET Fybxe MOHATb NaTodpr3noNormyeckne MexaHn3mbl
OCJIO’KHEHWIA CO CTOPOHBI Nepudepryeckon HepBHo cuctemMbl. COXHOCTb ANArHOCTYW-
KU1 1 BbIAIBJIEHWUS MPUYMH NOCIE0NePaLMOHHbIX HEMPONaTMIA 3acTaBNAeT pa3pabaTbiBaTh
anropuTMbl HabOAEHNA 33 NALMEHTOM C Liefiblo PAHHETO BbIAIBAIEHUs NpobiemM u cBoe-
BPEMEHHOro Havasa feyeHus. B 0630pHoN cTaTbe NprMBOAUTCA MHGOPMaLUS O MOBPEXK-
OeHnn neprdeprnyecKux HePBOB B NEPUONEPALIMIOHHOM NEPUOAE ANA MOHUMAHWA acnek-
TOB MPOOGUNIAKTUKMN 3TOFO MOTEHUMANIbHO CEPbE3HOTO OCSIOKHEHMSA. PaccMOTpeHbI aHa-
TOMMYECKMe OCODEHHOCTN CTPOeHUs neprdeprnyeckoro HepBa OTHOCUTENIbHO PUCKOB
NMOBpPEXAEHVA Y YCTOMYMBOCTU K HMM, NaTOGU3MONOrA TPaBMATN3aL MU HEPBOB C NOA-
po6HbIM pa3bopom Knaccrudukaumin. lMpriBegeHbl faHHble 0 NPodUIaKTNKe NOBPeXaeHNs
nepudepryecKnx HEPBOB CO CTOPOHbI AHECTE3MONOMMYECKOW 1 XUPYpPruieckon bpurag,
a TaK>Ke MHOTUe acrneKTbl MOC/IeonepaLoHHOro BefeHMA NaumeHToB. MpodurnakTika no-
BpexaeHuns nepndeprnyeckux HEPBOB B NepPMonepaLMoHHOM Neproae HEBO3MOXKHa 6e3
rny6oKOro NOHUMaHMA GakTOPOB Pa3BUTUS 1 MATOrEHE3a 3TOrO OCIIOXKHEHNA.
KnioueBble cnoBa: neprdepuueckmini HepB, NOBPEXAEHNE, AaKCOH, PErMOHAPHAA aHecTe-
31A, 6/10Kaaa, MECTHbIN aHeCTeTUK
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Abstract

Injury to peripheral nerves in the perioperative period is a phenomenon that has been the
subject of many studies. The polyetiology of damage is impressive. Factors influencing the
development of postoperative peripheral neuropathy include anatomical features of the
structure of the nerve at different levels, features of the blood supply to the nerve, regional
anesthesia, surgical intervention, and complications not directly related to anesthesia or
directly to the surgical technique. Knowledge of the classifications of nerve fiber damage
allows a deeper understanding of the pathophysiological mechanisms of complications
from the peripheral nervous system. The complexity of diagnosing and identifying
the causes of postoperative neuropathies makes it necessary to develop algorithms
for monitoring the patient in order to identify problems early and start treatment in a
timely manner. The review article provides information on peripheral nerve injury in the
perioperative period to understand the prevention aspects of this potentially serious
complication. The anatomical features of the structure of the peripheral nerve in relation
to the risks of damage and resistance to them, the pathophysiology of nerve damage with
a detailed analysis of the classifications are considered. Data on the prevention of damage
to peripheral nerves by the anesthetic and surgical teams are presented. As well as many
aspects of postoperative management of patients. Prevention of damage to peripheral
nerves in the perioperative period is impossible without a deep understanding of the
factors of development and pathogenesis of this complication.

Keywords: peripheral nerve, injury, axon, regional anesthesia, blockade, local anesthetic

B BBEJEHWE

MospexpaeHre nepudepunyeckoro Hepsa (MMH) ABnAeTCcA OTHOCUTENIBHO PEAKUM,
HO MOTEHUMANIbHO CepPbe3HbIM OC/TIOXHEHNEM pernoHapHon aHecte3nn (PA). Puck Tpas-
MaTu3auumM HepBa NpU NPoBefeHNM aHeCTe3MONOrMYeCcKoro Nocobus NPUBOAMUT K CHU-
YKEHUMIO YacTOTbl BbINONHEHMA 6nokag nepudepunyeckmx Hepeos (BMH) [1]. OgHako, no
JaHHbIM nccneposaHui, MMH He Bcerpa cBazaHo ¢ PA u ABnAeTCA NONUSTUONOMMYECKUM
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MospexpaeHune nepudepryecknx HEPBOB NPV PETVIOHAPHOI aHeCTe3nN
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ABNEHWEeM, 3aBUCALMM OT BuAa ornepaunn, MooXeHnaA naumeHTa Ha onepaLOHHOM CTO-
ne v MHorux apyrux ¢aktopos [1].

TouHyto vacToty MNMNMH B NnepronepaunoHHOM neprofe YCTaHOBUTb CIIOXKHO 13-3a OT-
HOCUTENIbHO PefKoWN BCTPEYAEMOCTH, @ TaKXKe CIIOKHOCTM NMpoBedeHnA U MeTogoNoru-
Yeckon HEOQHOPOAHOCTM AOCTYMHbIX NCCIeAOBaHUN (B T. Y. TPYAHOCTU B YCTaHOBAEHUN
NPUYNHHO-CeacTBeHHOW cBA3n mMexay bIMH n nospexaeHHbIM Hepsom) [2, 3]. JocTyn-
Hble B NTepaType faHHble O PAacnpPOCTPaHEHHOCTN AAHHOIO MOBPEXAEHMWA, BEPOATHO,
He OTpaXaloT peasibHyt0 KapTWHY U3-3a NOCNIeCTBUIA, CBA3aHHbIX C CyaebHON MeanuHON
N penyTaumen MeguUMHCKOro yupexxaeHusa [4]. YactoTta BCTpeyaemMoCTn BapbupyeTca B
3aBMICMMOCTM OT TUMa BbINOJSIHEHHOW 610Kaabl [2, 4].

MoBpexpeHus, ceasaHHble ¢ BINH, yacTo umetoT NpexogAwun XapakTep N He Npu-
BOAAT K CTOMKOW MoTepe TPyAOoCNoCOOHOCTM UK 3HAUNTENIbHOMY CHVPKEHMIO KayecTBa
XWU3HU [4, 5]. PacnpocTpaHeHne 1 Bblpa)keHHOCTb HEBPOOrMYeCKUX CMMNTOMOB MNocse
nepndepmryeckon 6oKagbl CHUXKATCA B oTAaNeHHOM nepuroge (oT 2,2% vepes 3 Mmecaua
0o 0,2% uepes 1 rog) [5]. YacToTa BCTpeyaeMocTn cepbe3Horo gonrospemeHHoro MH,
cBA3aHHoro ¢ PA, coctaBnsaet 2-4 cnyyas Ha 10 000 6nokag [5].

Mpwn onpegeneHHbIX BUAAx onepaunin oTMeyaeTca pa3nnyHan BepoAaTtHocTb MMNH [2]:
Helipoxmpyprusa — 0,07%;

Kapgunoxupyprua — 0,077%;

obuwan xupyprua - 0,05%;

opToneausa:

onepauun Ha nneyeBom cyctase (apTpockonua — 0,1-10%, sHAONpPoOTE3MpPOBaHNE
nneyesoro cyctasa — 0,8-4,3%);

2) onepauuu Ha JIOKTeBOM cycTaBe (apTpockonua — 1,7-4,2% (4yacto npexogdaiwue),

npoTe3npoBaHme NIOKTEBOro cycTasa — fo 10%);

3) onepaumm Ha TaszobelpeHHOM cCycTaBe (TOTanbHOe 3HAOMPOTE3UpOBaHWe Ta3obe-

ApeHHoro cycTasa - 1%, apTpockonusa — 0,4-13,3%);

4) onepaumMn Ha KOJIEHHOM CcCycTaBe (TOTanbHOe >SHAOMPOTE3NPOBAHME KONEHHOro

cyctaBa — 0,3-9,5%, nnacTrka nepegHen KpectoobpasHow cA3kmM — 0,3-77%).

— o H E N

~

B AHATOMUWA

Mepudepnueckne HepBbl COCTOAT N3 aKCOHOB, CBA3AHHbIX MeXAy CcObol Tpems oT-
OeNbHbIMY  CNIOAMU  COeIHUTENIbHOW TKaHW, C onpefefieHHbIM KPOBOCHabXeHuem
(pnc. 1) [4].

B nepudepunyeckoin HepBHOI cucteme GONbLIMHCTBO aKCOHOB MUENMHM3NPOBAHbI.
MuennHoBaa obonouyka ob6pa3zoBaHa LIBAaHHOBCKMMM KieTKaMu, KOTOpble MOKPbIBAOT
aKCOH crioeM muenuHa. CHapy»Xun Kaxablli MUENUHN3NPOBAHHbIN aKCOH MOKPBIT TOHKNM
CJI0eM COeiHNTENIbHON TKaHW, Ha3blBaeMblM SHAOHeBpreM (puc. 2). Bca aTa komnnekc-
HasA CTPYKTYpa Ha3blBaeTCA HEPBHbIM BONOKHOM [4].

lpynmnbl HEPBHbIX BOSIOKOH OpraHmn30BaHbl B My4YKu. BHYTpU Ka)Kgoro nyyka HepBHble
BOJIOKHa 00pa3syloT BHYTPMHEBPaJNibHOE CrieTEHNE, B KOTOPOM aKCOHbI 3aHMMaloT pas-
NNYHbIE NONOXKEHUA Ha CBOeM NyTW. B6nn3m cyctaBoB NyUKu TOHbLLE U MHOTOUYUCTIEHHEE
W, KaK NpaBuno, oKpy>keHbl 6ONbLLIMM KOTIMYECTBOM COeAIHNTENBHOM TKaHW, UTO CHMKaeT
YA3BMMOCTb NMYYKOB K NOBPEXAEHNAM AaBNeHNeM U pacTakeHneM. Kaxablii nyyok oKpy-
XeH cnoamun nepuHespus (puc. 3) [4].
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MexnyukoBas TKaHb
Mano6epLoBblii HepPB
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Me>xnyukoBas TKaHb

Puc. 1. CTpoeHmne ceganuiHOro Hepsa yenoseka. CKaHMpyowas SneKTpoHHaa MukKpockonus [6]
Fig. 1. The structure of the human sciatic nerve. Scanning electron microscopy [6]

MwuennHusnpoBaHHble
aKCOHbI

DHOOHEBPUN

MwennHusnpoBaHHble
AaKCOHbI

Puc. 2. MnennHusnpoBaHHble aKCOHbI, NOKPbITble SHAOHEBPUEM, CeAaNINLLHOro HepBa YenoBekKa.
CKaHupyioLwan 3neKTPOHHaAa MUKpockonus [6]

Fig. 2. Myelinated axons covered with endoneurium of the human sciatic nerve. Scanning electron
microscopy [6]

MpocTpaHCTBO Mexay NepuHeBpPanbHbIMU KNeTKaM1 COCTOUT U3 aMOPHbIX BeLLecTs,
KOJIareHoBbIX BOJNIOKOH 1 GpubpobnacTo.. [NepuHeBpuin obecneunBaeT HeKoTopoe ABK-
XeHvie akCOHOB BHYTPM Ny4Ka, NogAepKMBaeT AaBneHue, asnaetca anddysHoim bapbe-
pom, NpefoTBpallan BO3AeNCTBME Ha akCOHbI MOTEHLMANbHO BPefHbIX BelecTB (BKI0-
yasa mecTHble aHecTeTukn (MA)) [4].

CHapy»ku rpynmnbl Ny4YKOB C aAUMNOLMTaMMN NOKPbIBAET SMMHEBPUI, COCTOALLMI N3 KO-
nareHOBbIX BOJIOKOH 1 HEGOSBLIOrO KONMYecTBa KPOBEHOCHbBIX cOCyfioB (puc. 4) [4].
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HepBHble nyykn

Cnov nepuHeBpus
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cocypbl

Puc. 3. Cnov nepnHeBpuA cefanmiyHOro Hepsa Yenoseka. TpaHCMUCCMOHHAA 3NEKTPOHHaA
MuKpockonua [7]
Fig. 3. Perineural layers of human sciatic nerve. Transmission electron microscopy [7]

SnuHeBpUiA

HepBHbie nyykn

MnpoBas TkaHb

Puc. 4. CtpoeHue 6onblue6epLoBoro HepBa YenoBeka. CKaHUpYlowas 3/1eKTPOHHas MUKpockonus [8]
Fig. 4. The structure of the human tibial nerve. Scanning electron microscopy [8]

BcnepncTBre cxoXecTn CTPOeHUs KoNinareHOBbIX BOSIOKOH SMMHEBPMA C TBEPAON MO3-
roBoii 060/10UKOM STOT CNON ABNAETCA Hambosiee NNOTHbIM B Nepudepryeckom Hepse.
Mostomy HepBbl 06NnafaloT CNOCOOHOCTBIO «OTTaNKUBATHCA» OT NPOLBUraloLLENCA UMbl.
SNUHeBPUIA TakXe NpuaeT HepBY XapaKTepPHbI BHELIHUIA BUJ, MPY YNbTPa3BYKOBOM WC-
cneposaHun (Y3W) [4].

®dusnyeckne CBOMCTBa HEPBA U YCTOMUYMBOCTb K MEXaHUYECKM MOBPEXAEHUAM 13-
MEHSATCA OT NPOKCUMaNbHON K ANCTaNIbHbIM YacTAM. HepBHble KOpeLKN — CTPYKTYpbl
6e3 neprHeBpUsA, YTO MOHUMKAET 3NACTUYHOCTb U YCTONYMBOCTb K PACTAXKEHMIO MO CpaB-
HeHuto ¢ Nnepudepnyeckumm Hepeamn. bonee grcTtanbHO (HanprmMep, CMMHHOMO3roBble
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HEPBbI 1 CTBOJIbI CMIETEHUIN) MYUYKM UMEIOT NNEKCUPOPMHOE PAcnoNoKeHUe U NepuHes-
pWii, 4TO CNOCOBCTBYET MX MPOYHOCTY K PACTAKUMOCTY [4].

Meprdepunyeckne HepBbl NONYUAIOT KPOBOCHABKEHME Yepes KanuAPHYIO CeTb BHY-
TPpW 3HAOHeBPMA (Vasa nervorum), Yepes apTepronbl, BEHbI U Kanuanapbl B SMMHEBPUN.
O6e 3T CUCTEMbI aHACTOMO3MPYIOT Mexay cob0i. INMHeBPanbHoe KPOBOObpaLLEHNEe AB-
NAETCA KPUTNYECKUM KOMMNOHEHTOM 06LLIEro KpOBOOBPALLEHNSA HEPBOB, U NP €ro Hapy-
LWEHNY KPOBOCHABXKeHMe CHUXKaeTcA Ha 50%. MoBpexaeHne coCyoB SMMHEBPUA MOXKET
NPUBECTN K PAAY OCNIOKHEHNI NIWIEMMYECKOTO UK BOCNaNUTENbHOIO XapakTepa [4].

OCcO6EHHOCTM KPOBOCHABEHNSA NMO3BONAIOT BbIAEANTb HEKOTOPbIE AOMNOHUTENbHbIE
BO3MOXHOCTV NPY NPOBeAeHUN aHecTe3nn. Hanpumep, KPOBOCHabxeHMe cefjanmiHoro
HepBa He Takoe 0BU/bHOE, Kak Y GONbLIMHCTBA APYrUX Nepudepruyecknx HepBOB, YTO
MPONIOHIMPYET pernoHapHbii 610K, yem npu apyrux BMH, npy no6aeneHnn agpeHaniHa
K MA [4].

B KJJACCMOUKALIMA NOBPEXOEHWW

TaxecTb noBpexaeHNa HepBa Knaccubuumpyetca no cTeneHn NoBpexaeHna akco-
HOB. B 3aBMCUMOCTM OT NOPa)KeHHOW YacTW CyLLeCcTBYEeT ABE OCHOBHble aHaTOMMUYeCKne
Knaccupukaumm noBpexxaeHnin Hepea [9]:
= knaccudukauma Seddon;
= knaccudukauma Sunderland.

3HaHue knaccudpukauymii NMH nomoxeT onpenennTbca ¢ NPOrHo30oMm 1 BbiIbopom Tak-
TUKN neveHunA. CornacHo knaccndurkaumm Seddon BbigenseTca 3 Braa NOBPEKAEHWU He-
PBOB — HEMPOMNPAKCUA, aKCOHOTME3WC, HepoTmesuc (puc. 5) [10].

Helponpakcua («<HepB He paboTaeT») BO3HUKaET, Korga noBpexaeHne orpaHnU4YmBa-
eTcA B npefenax MuenmHoBon 060104KK, a OcTanibHasA YaCTb HEpPBa OCTAETCA UHTAKTHOM.
MoTeps dyHKUUN NponcxoanT B pe3ynbTate 6110Kafbl NPOBOAUMOCTU. KnnHMyeckn otme-
YyaeTcA NOJHbINA Napanny MblllL, MHHEPBUPYEMbIX HEPBOM, HO HEKOTOPas YyBCTBUTESb-
HOCTb MOXET COXPaHATbCA, BereTaTnBHaa GyHKLMA Yallle BCero coxpaHeHa. Hemponpak-
cua HabnogaeTca NpuU Ype3MepHOM pacTsaXeHUN Unu caBnieHnn Hepsa. [NporHo3 npu

Heponpakcua

AKCOHOTME3UC

HenpoTtmesuc

Puc. 5. CteneHu noBpexgeHus HepBa no Knaccndukauum Seddon [9]
Fig. 5. The degree of nerve injury according to the Seddon classification [9]
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TakoM NOBpPeXAeHNN 61aronpPUATHLINA, BOCCTaHOBNEHME NPONCXOANT B TEUEHUE HECKOSTb-
KMX Hegenb nnn mecaues (B cpegHem 6-8 Hegenb) [4, 9].

AKCOHOTME3UC («aKCOHbI pasfieNneHbl») — HapyLleHne HenpepbIBHOCTM aKCOHOB C Ya-
CTUYHBIM NpepbiBaHNEM / 6€3 YaCTUUYHOTO NPepbIBaHNA COeAUHUTENBHONM TKaHW (3HAO-,
nepu- u/unm asnuHespua). BosHuKaeT B pe3ynbTaTte MexaHMYeCKOro nospexaeHus: dac-
LUMKYNAPHBIA MPOKON, Tynas TpaBMa Un Pa3MOo3KeHUA HEPBA, a Tak»Ke BO3MOXKHO OT TOK-
cMyeckoro Bo3genctauns (puc. 6) [4, 9.

MNoBpexaeHvie nyyeBoro HepBa, CBA3aHHOe C nepenomom Anadrsa nieveBomn KOCTu, —
TUNWYHBIA NPUMeEpP akcoHoTMesnca [4]. Mpu KNMHMYeckoM 06C/IefoBaHNM OTMEYaeTcA
NnonHasA noTepa ABUraTeNbHON, CEHCOPHOW U BereTaTMBHOW GpyHKLMK. [TOCKONbKY aKco-
Hbl, PACMOJSIOXKEHHbIE AUCTaNbHEE MECTa NOBPEXAEHMWA, MOABEPIINCH BanIepOBCKON fe-
reHepauumm (paspyLueHue yuyacTka akCoHa, OTAeNIeHHOro OT OCHOBHOW YacTu HeMpoHa Npu
pa3pbiBe), NPOBOAUMOCTb TEPAETCA KaK B MeCTe MOBPEXAEHUSA, TaK N ANCTalIbHEE Hero.
BoccTaHOBRNEHME MOXeET ObITb ANTENBHBIM 1 BaprabenbHbIM, B 3aBUCUMOCTU OT CTEMEHN
(4acTUYHOW AW NONHON) HapyLWeHNA LeNOCTHOCTU NepUHEBPUA N OTAaNEHHOCTU MecTa
noBpeXxaeHnA [0 UHHEPBUPYEMOI MblLLLbl. B HEKOTOPbIX CllyyYasx MoxeT NoTpeboBaTbCA
Helpoxmpypruyeckoe BmeLIaTenbCTso [4, 9].

HelpoTtmesuc («pacceyeHmne LENOro HEPBa») OTHOCUTCA K MOJSTHOMY NepeceyeHuto He-
pBa (aKCcoHa, 3HAO-, Nepu- 1 annHeBpwuA). InctanbHee MmecTa NOBpexaeHUs HabnogaeTca
JereHepauma akCOHOB. HepoTme3nc MoXKeT ObITb BbI3BaH PALOM MPUUYNH: NPAMbIM PaHe-
HVeM, TPaKLNOHHOWM TPaBMOM, MHbEKLMEN TOKCUYECKMX BewwecTB nnm nwemmen. lNporHo3s
nocne TPakLMOHHOIO NMOBPEXAEHMA XY»Ke, YeM NPU BOCCTaHOBIEHNW MOC/Ie NPAMOTO pa-
HeHua HepBa. HellpoTmesuc obbluHO TpebyeT XMpypruyeckoro BMeLLaTenbCTBa, U Npo-
rHo3 HebGnaronpuaATeH [4, 9].

Pe3ynbTaTbl KIMHNUYECKOrO OCMOTPa 1 OLEHKM Helpodursnonorum MoryT 6uiTb ogu-
HaKOBbIMW N1 aKCOHOTMe3KCa U HeMpOTMe3nca, OHaKO CyLLeCcTBYeT YyeTkas pasHuua B
NnoaxoAax K sieyeHunto u nporHo3sax [9].

MexnyukoBsas
TKaHb

HepBHble nyykn

Cocygabl

Puc. 6. MyHKuua 6onblie6epLOBOro HepBa YenoBeKa in vitro urnoii Ans HelpoCTUMYnALMN.
CKaHupyiowan 3neKTpoHHaAa MuKpockonus [6]

Fig. 6. Puncture of the human tibial nerve in vitro with neurostimulation needle. Scanning electron
microscopy [6]
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Ta6nuua 1
CpaBHeHue kKnaccndukaumin Sunderland n Seddon n nHTakTHOI CoeAMHUTENbHON TKaHU HepBa [9]
Table 1
Correlation between Sunderland and Seddon classifications and intact nerve connective tissue [9]

MNMoBpexpeHne LSRRy SHAOoHeB- | MepuHeB- | SnuHeB- BoccraHoB-

no Seddon AeHue no AKCcOH pwiA pwiA pwii CumnTombl ——

Sunderland
MapecTtesuns,

Helponpakcuc | 1-i1 Tvn + + + + qaCTMquM. Monxoe (no
WM NONHBbIN | 3 MecsiLeB)
napanuy
(apecrenn | Oguro

AKCOHOTME3UNC | 2-1 TUN - + + + . nosnHoe
WAV NONHbIN

(1-6 mecaues)
napanuy
MNapecTesus,
ansecresus,
. M YactnuHoe

AKcoHOTMEe3nC | 3- Tnn - - + + YaCTUYHBIN

.| (1-2ropa)
WAV NONHbIN
napanuny
Mmnocresus,

AKCOHOTME3UNC | 4-1 TVn - - - + ANSECTEINA, TpeGyerca
NOJHBbIN onepauua
napanuny
AHecTe3us,

. . ~ TpebyeTca

Henpotmesnc | 5-in tun - - - - MOJIHbBIN

onepauus
napanuy
MapecTtesus,

Kom6uHaLus 641 TUn _ B _ _ HaCTUUHbIN TpebyeTca
WAV NONHBIA | onepauna
napanuy

MpuMeyaHmna: «+» — HeMOBpPeXAeHHaA CTPYKTYPa; «—» — NOBPEXAEHHaA CTPYKTypa.

BoNbLWNHCTBO NOCneonepaLoHHbIX HEBPONOIMUYECKUX CUMMTOMOB, CBA3AHHbIX C PA,
KJIMHUYECKW BblpaXeHbl MO TUNy Henponpakcuu [4].

Knaccudpukauyus Seddon He pasgenser Bce CTeneHU BHYTPUHEBPASIbHOMO NOBpeXae-
HUA (0COOEHHO NPU AaKCOHOTME3NCE) N UMEET OrPaHUYEHUSI B MPUMEHEHWM Ha NPaKTU-
ke [9]. Knaccndumkauus Sunderland nuweHa gaHHOro HefOCTaTKa, U B HE ONUCHIBAETCA
5 TMnoB noBpexaeHnsa HepBa, a no3xe Mackinnon n Dellon go6asunu TpaBmy 6-ii cTe-
neHu [11, 12]. B Tabn. 1 0606LeHa Koppenauus mexay knaccudrkaumamm Sunderland un
Seddon v coxpaHeHHO LeNIOCTHOCTbIO COeAUHUTENIbHON TKAHW.

B MEXAHWN3MbI MOBPEXAEHNA

MexaHu3mbl MMH go KoHUa He n3yyeHbl U MOTYT BbITb pPa3aeneHbl Ha 4 rpynnbl: Mexa-
HUYecKme, XMMmmnyeckue, COCyAnCTble 1 BocnanutenbHble [4].

MexaHunueckne NOBpPeXAeHUA BKIIIOYAIOT B cebA CxaTue, pacTsaKeHune, pas3pbiB UK
UHbekuuto. KpaTkoBpeMeHHasA KOMMpeccuns unm 3allemneHme HepBa MOXeT NpuBecTu K
6nokage NpoBOAMMOCTM, @ ANIMTENIbHAA — K O4aroBOM AeMUENNHN3aLMN HEKOTOPbIX aKco-
HoB. [pu npoBegeHun PA BCTpeyaeTca caaBfieHne HepBa UrMon UAN NHbeKUMen BHYTPb
camoro Hepa. OnmcaHoO MpefnosiokeHne O TOM, YTO MHTPaHeBpasibHas WHbeKLUA
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NPUBOANT K YCTONUYMBOMY BbICOKOMY BHYTPUHEBPaNbHOMY AaBfieHMIo, KOTopoe npu npe-
BbILLEHWM AaBIEHNA OKKIO3UW KanuaiAapoB Bbi3bIBAeT ULLIEMUIO HEPBA 1 MOTEHLManbHoe
noBpexaeHne HepBHOW TKaHu [4].

OpfHol 13 ocHoBHbIX NpuymH MIMH, cBA3aHHbLIX C pernoHapHon 61oKagon, ABNAETCA
MexaHn4Yeckoe nospexmaeHne nHbekuymen MA B nyyok (npAamas TpaBma UrIon 1 BBege-
Hue MA). [Mpr 3TOM NPONCXOANT Pa3pbliB NePUHEBPUA 1 NOTEPA 3aLMTHOM CPeAbl BHYTPY
nyyka C nocnegytlleln jereHepaumnen MuennHa n akCoHOB. TakxKe BO3MOXHO pacTsaxe-
HMe HePBHbIX BOSIOKOH MpPW AINTENIbHOM HaXOXAEHUN B HeDU3MONOrMYecKoM Mosioxe-
HUWN MW KPaHeln Touke GpU3NO0NOrnYecKkoro NonoxeHua [4].

HapyLweHune KpoBoobpalleHra HepBa BO BpeMs 6noKkaabl MOXKET NPUBECTU K NOKaslb-
HoW unu gnddy3HoM NwemMmnmn Kak pesynbTaT NPAMOro NoBpexaeHna HelipoHabHbIX CO-
Cy[0B, OCTPOW OKK/IO3UN apTepUiA, N3 KOTOpbIX 6epyT CBOE Hayano vasa nervorum, unu B
pe3ynbraTe KPOBOU3NUAHKA B 060M10UKY HepBa. TakKe MLeMUA MOXEeT HacTynuTb nocne
HapyLeHNA MUKPOLMPKYNALMM BHYTPU HEPBHOIO NyyYka Npu NpyMeHeHUN XryToB 1nu
BC/IeCTBME APYTX CAABAUBAIOLLMX NpoLeccoB [4].

O6unne coelHUTENBHOWN TKaHW 3alLMLLaeT HEPB OT KOMMPEeCcCcUn, NOCKONbKY BHeLU-
HMe CUNbl He NepefaTCA HENOCPEeACTBEHHO Ha 3MNMHeBpasbHble cocyabl. MA 1 agbioBaH-
Tbl NOTEHLMANBbHO CHMXAIOT SHAOHEBPANbHbIA KPOBOTOK B 3aBUCMMOCTU OT npenapaTta
N ero KoHUeHTpauun. SnHedprH cnocobeH Bbi3BaTb NIOKaNIbHYH Ba3OKOHCTPUKLMIO, HO
€ro ponb B BO3HMKHOBeHMM nwemun 1 MIMH octaeTca HegokasaHHON. TpaBMa OT UHDbEK-
LUnn MOXeT elle 6onbliue HapyLWNTb KPOBOTOK. BHELLHAA 1Ny BHYTPEeHHAA remaTtomMa, 06-
pa3oBaHHas Npu HenpefHamepeHHOW MYHKLUMW cocyfa, CAABNUBAET HEPBHbIE NMYYKU U
CoCyfibl HEpPBa, YTO NPUBOANT K ULLIEMUMW 1 BOCMANEHWNIO HEPBHOW TKaHW [4].

XvMmunuyeckoe nospexaeHre HepBa BO3HMKAeT B pe3ysibTaTe TKaHEBOW TOKCMYHOCTY
WHDBEKLMNOHHBIX pacTBOpPOB (Hanpumep, MA, cnupTta unu ¢eHona) unu nx gobasok. Tok-
CUYHbBIN PacTBOP MOXeT BObiTb BBefeH HeNnoCpeACcTBEHHO B HEPB WM B OKpyXatolme
TKaHW, BbI3bIBas KakK OCTPYIO BOCMANUTENbHYIO peaKkLmio, Tak 1 XpoHUYeckun ¢pnbpos, Ko-
TOpbI ONocpefoBaHHO Nopa<aeT Heps. OgHaKo 60sbLIan YacTb NcciefoBaHNA Helpo-
ToKCcMYHOCTU MA npoBogmnmcb Ha mogensx in vitro [4].

B nutepatype onucbiBatotca GakTbl MUOTOKCUYECKOrO, HEMPOTOKCUYECKOTO U LUTO-
TOKCMYECKOro AencTBrii noutn Bcex MA B pasnuuHbix TKaHAX NpW onpefeNieHHbIX Yco-
BuAx. CywecTByeT NpAMan Koppenauma Mexay KoHueHTpauven MA 1 npogomKmTenbHo-
CTbi0 BO3[eNCTBMA Ha HEPB C rMbenblo LWBAHHOBCKMX KNETOK, pa3pyLueHneM MUennHa 1
UHPUNbTPaLmen makpodaramu [4].

CyLiecTBeHHOE CHUKeHKe KOHLEeHTpaum MA K MOMEHTY fOCTUXKEHUA MU aKCOHOB CO3-
[aeT TPYAHOCTb B SKCTPANONALMM AaHHbIX NCCIEA0BAHUI Ha KNUHUYECKYIO NPaKTUKY [4].

MecTo nHbeKUUn aHecTeTrKa (3KCTpaHeBpanbHOe, BHYTPUHEBPaNbHOE MEXMYUYKOBOE
WX BHYTPUMYYKOBOE) MOXET ObiTb OCHOBHbIM (paKToOpoM, onpeaensLmMm HENPOTOK-
CUYHOCTb, OCOBEHHO eC/ KOHLEHTPALMA BbICOKA, @ MPOAONIXKATENIbHOCTb BO3LENCTBUA
yBefnMyeHa agbloBaHTaMun. bonblUMHCTBO BelecTs, BBOAMMbIX BHYTPb Ny4YKa, NPUBOAAT
K cepbe3HOMY MOBPEXAEHMIO, B OTIUME OT NOMafaHunA TexX e BelecTB B MeXMYUYKOBOe
NpocTpaHCcTBO. [IPOHUKHOBEHME Wbl B HEPB NPUBOAMUT K MUHUMAJIbHBIM NOCNIEACTBUAM,
€C/I1 OHO He coyeTaeTcA € MHbeKuunen MA B HepBHbIN Ny4oK [4].

Farber ¢ konneramu coobwunu, 4To BCe WMPOKO ucnonblyemble MA (6ynrBakauH,
NVMAOKaNH 1 ponneakaviH) Bbi3biBanu MNMH npu BHyTprnyykoBom BBeaeHUN. B nx nccne-
[0BaHNM CTeneHb BbIPaXXeHHOCTW TPaBMbl YMeHblUanacb C yBeJIMYyeHneM pacCToAHUA
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OT MecTa VHbeKumn. CnegyeTt oTMETUTD, UTO aXke BHYTPUNy4YKoBoe BefeHue 0,9%-Horo
pacTBopa HaTpus xopraa NPUBOAWNO K HE3HAUUTENIbHOMY MOBPEXAEHMI0 HepBOB. Ta-
KM 06pa3om, TpaBMaTU3aLmsa NPOUCXOANT OT MHbEKLUM No6Ooro BelecTa B Heps [13].

B apyrom uccnepoBaHun lohom v coaBT. 06HaPYXWK, UTO BHYTPUHEBPAsIbHAA UHb-
eKLMA KIMHNYECKN 3HAUMMbIX KOHLEHTPaLUMI ponmBaKarHa He OKasblBana HeraTuBHOro
BJIMSIHWA HAa MOTOPHYI0 GYHKLMIO CEAANULLHOTO HePBa Y Kpbic [14].

BocnanutenbHble MexaHu3mbl MIMH MrpatoT BaxkHylo ponb B PasBUTMU HEBPOJIOTU-
ueckoro geduuuta nocne bMH. Hecneunduyeckoe BocnaneHne, BO3HUKaloLLee B Nepu-
depryeckux HepBax, MOXET BbIABMIATLCA Kak B Npegenax onepupyemon o61actu, Tak v
BOA/IV OT MeCTa onepauuu, u4To 3aTpyaHseT andpdepeHuUMpoBKy oT Apyrx npuymH MiH.
Hanpumep, npegnonaraeTcs, 4To BoCnanuTebHble MeXaHW3Mbl OTBETCTBEHHbI 3a Nepcu-
cTUpyloLee noBpexaeHvie gnadparmManbHOro Hepea nocsie 610Kaabl NIeYeBoro crnierte-
HUA MEXIECTHUYHBIM JOCTYMNOM NP onepauunax B 06iactu nieda [15].

B OTUOJ1I0InNA

TpaBmaTtu3auma HepBa MOXeT BO3HUKHYTb B pe3yfbTaTe AeicTBMA GakTopoB, CBA3aH-
HbIX KaK C TeXHWKOW aHecTe3nmn 1/unm ocobeHHOCTAMMN onepaTUBHOrO BMeLLATeNbCTBa,
TaK 1 C caMUM naumeHTom [4].

Heckonbko noteHumnanbHo moanduLmpyemMbix GakTopoB aHeCTe3NN MOTYT BAUATb Ha
BepoATHocTb MNMNH nocne 6nokagbl. K HUM oTHOCATCA [16]:
«OQn3aH» Urnbl;
Bpema 6nokabl N0 OTHOLIEHUIO K ceflaunu / obLein aHecTe3ny;
Bbl6Op gocTyna ana 6nokagbl;
BbI6OP MECTHOrO aHeCTeTUKa;
NCMOoMb30BaHNe afblOBaHTOB;
TeXHWKa JIoKanmsaumm HepBa.
XapaKTepurcTrKa KOHYMKa Wbl BIUAET HAa BEPOATHOCTb MPOHMKHOBEHMWA B HEPBHbIN
ny4yoK 1 noBpexaeHna Hepsa. Selander n ero Konnern o6HapyXnUnK, YTo Urna co CKOCOM
45° («<KOpPOTKMIN Cpe3») ropasfo pexe NPOHMKAET B MEPUHEBPUIA U Bbi3biBAET NOBPeXe-
HUWe ny4ykKa, YeM Urna co cKocom 15° («gNnHHbIN cpe3»). BepoATHO, HEPBHbIN NMYyYOK OTKa-
TbIBAETCA OT UMbl C KOPOTKMM CPE30M 1 NPOKasblBaeTCA OCTPUEM C ASIVMHHbBIM (OCTPbIM)
CcKoCcoM. Takxe B nuTepaType OTMEUYEHO, YTO Wbl C KOPOTKMM CPe30M Bbi3blBaloT Mape-
CTe3110, O3HaYalLLyl0 HaBUraloLLeecs NoBpeXaeHne HepPBa, PaHblle, Yem rrna C ANnH-
HbIM cpe3om [17]. OgHaKo B UCCNeAoBaHUAX Ha »KUBOTHbIX OblIO 3aMeYeHo, YTO NpU NPo-
KanblBaHUWN Ny4YKa FMCTONOrNMYECKN OTMeYanochb bornee TaAXKenoe noBpexpaeHne HepBa
Npu NCNOJIb30BAHWM UMbl C KOPOTKNM CPE3OM MO CPaBHEHMIO C UTNON C ANMHHBIM CKOCOM
[17, 18]. XOTA OTCYTCTBYIOT SKCNEPUMEHTasbHble aHHble 06 NX BAUAHUM Ha YacTOTy Unn
TAXKECTb NOBPEXAEHNA HepBOB Yy nofel, B 6onblumHcTBe cnyyaes BIMH BbinonHAlTCA ¢
NOMOLLbIO UM C KOPOTKMM cpe3om [16].

Taxectb MMH nocne nepdopauunn Hepea UroM CBA3aHa C ANAMETPOM UTJIbl; OAHAKO
pasHuLbl He CyLecTByeT B OTHOLLEHWW CTeNEeHN BOCNaneHna nocne TpasmMbl rnow [4].

HepoctaTouHo foKa3aTenbCTs A4/1A BbIBOAA O BAUAHUMN Ha PUCK TpaBMaTu3aLmm HepBa
BbinonHeHuA BINH y nauneHToB B 604pCTBYIOLLEM COCTOAHNUW, NOA Ceaauunen nnmn obuen
aHecTte3uen [19]. OcHoBHaA Npobnema npu BbinosiHeHUN PA noa cefaumen nam HapKo3om
3aK/04aeTcs B OTCYTCTBMM 06paTHOM CBA3M OT NaumeHTa (He MoryT coobwmTb o 6onn/na-
pecTe3nu BO BpeMs BbiNosHeHWA 6niokaapl) [16, 19]. XoTa napecTe3nmn He ABNAOTCA uae-
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anbHbIM Mapkepom MMNH, MHorne aHecTe3nonoru BoIbMpPatT PyTUHHYO 610Kagy y nauu-
€HTOB B CO3HaHUW [16]. B onpeaeneHHbix 06CcToATENbCTBAX (HAaNpyMep, NeanaTpuyecknin
npodwunb, NaUneHTbl C ABUraTeNIbHbIMM HapPYLUEHUAMU UM 3aQEPXKKON Pa3BUTHA) PUCK
HenpegHamMepeHHOro ABMXKEHMA NauueHTa Ui HecnocobHOCTb nauueHTa coobwuTb o
napecTesnmn pake B 604pCTBYIOLIEM COCTOAHUN O3HayaeT, YTo npeanoyTUuTenbHee Bbl-
nosHeHue 6nokaabl nop obLern aHecTesnen unu cegaumen [19].

Bbibop pocTyna npu 6nokagax Toxe moxeT BAnATb Ha puck MNMH. MHbekunn MA B
6onee NpoKcMManbHble y4acTKu MOTyT 6bITb conpsMeHbl ¢ 6onee BblCOKMM puckom MMH
Mo CpaBHEHMIO C AUCTaNbHbIMU YacTAMU. BepoAaTHO, 3TO CBA3aHO C PasNnunAMUN B apXu-
TeKType HepBOB, B MepBYi0 ouepeb C COOTHOLLIEHEM HEPBHOI U MEXXMNYYKOBOWN coefu-
HUTEeNbHOW TKaHu (puc. 7) [4].

[Jaxe ecnn nrna NpoHMKaeT B HepB, Ny4Yku C GonbLUe BEPOATHOCTbIO OTOABMHYT-
CA B CTOPOHY, UTO CHUXAEeT PUCK BHYTPUMYUYKOBOW UHBEKLUN, B TO BPEMA KaK Hannuume
6onbLUero KonmMyecTsa HEPBHOM TKaHU Y MeHbLLEro KONMYeCcTBa COeMHUTENIbHOW TKaH
yBenuumnaaeT puck GacuukynapHoro nospexaeHus. [locToBepHOro nogTBepXXaeHuns pas-
nuuuin B Bblbope pgoctyna u yactote MNMH B KNMHMYECKUX NCCnegoBaHUAX NONyYeHO He
6b110 [4, 5]. TexHMKM NoKanu3aumm Hepsa npu PA onncaHbl HUXKe.

TpaBmaTtu3auma HepBa MOXeT NPOU3ONTM Kak BO BpeMs, Tak U Mocse onepauuu
(tabn. 2).

OcHoBHbIM aKTOpPOM B MaToreHese HewponaTuv nepudepuyeckoro Hepaa nocie
NPUMEHEHNA XKryTa ABNAETCA He MILEMMSA, @ NPAMOE CiaB/ieHe MaHXeTol. TpaBMa HepB-
HbIX BOJIOKOH XapaKTepusyeTca MOBpeXAeHMeM MUKPOCOCyAoB, obpa3oBaHMEM OTeKa,
paspyLieHnem MuenHa u gereHepauuenn akcoHos. OOLEeNPUHATLIM NPY 06eCKpoBNBa-
HUW onepaLVoOHHOrO NOJA CYMTAETCA AaBNEHNE B MaHXKeTe »KryTa Ha 150 Mm pT. CT. Bbllle

A
CefanuLHbI HEPB
B
MexnyukoBas TKaHb
lpynna HepBHbIX MYYKOB
60nbLIebepLOBOro HepBa
lpynna HepBHbIX Ny4YKOB
o6Lero Mano6epLoBOro HepBa
C

Me>xnyukoBas TKaHb

Mano6epLoBblit HepB

BonblebepLoBbiin HepB

Puc. 7. MonepeuHblil pa3pes cefanuliHOro HepBa B NogbAroguyHol obnactu (A), cpoeaANHHO-6egpeHHON
o6nactu (B) n 6onbliebepLioBoro n Mano6epLoBOro HepBOB B NoaKosieHHo obnactu (C) [6]

Fig. 7. Transversal section of sciatic nerve at subgluteal region (A), mid-femoral region (B), and tibial

and peroneal nerves at popliteal region (C) [6]
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Ta6bnuua 2
Xupypruyeckue npnyunnbi MMH B nHTpa- n nocneonepaymnoHHom nepuope [1]
Table 2

Surgical causes of PNI in the intra- and postoperative period [1]

NHTpaonepauynoHHble NPUYMHbI MocneonepayoHHbie NPUYMNHDI

Xnpypruyeckui XryT (asneHue, NpojoIxKTeNb-

MocneonepaunoHHas BocnanuTenbHas HeponaTus
HOCTb, pa3mep/noaroHKa MaHeTbl)

YcTpoiicTBa AnA MMMo6bMnM3aLmnmy, Takne Kak runcosble

Mo3nuna onepmpyemoﬁ KOHEeYHOCTN " .
NoBA3KN/CKOObI, C npAaMon Komnpeccmen

PacnonoeHune NHTaKTHON KOHEYHOCTU lonoXeHrie KOHEeUHOCTU Nocsie onepaumu
[nutenbHasa UMMO6VNN3aLns B HEPU3NONOTMYECKOM
Paspes/guccekuma N
NONOMXEHNN KOHEYHOCTEN
PeTpakuus / pactaxeHue / faBneHne Ha HepBbl OTeK KOHEYHOCTY B IMMOGWIM3MPYIOLLEM YCTPONCTBE
BBepeHMe ¢prKcaTopoB UM APYrnX OCTPbIX OTcyTcTBME BOCNIPUATMA 60NM UK AaBNeHNA 13-3a
MNHCTPYMEHTOB OMNMOVAOB NI OHEMEHUS KOHEYHOCTEN

3neKTp0KayTepHan TepMmnyeckana Tpasma

Ype3smepHoe pacTaxeHne Uimn HernpasuiibHoe
NosIoXKeHNe KOHeYHoCTen/cycTaBoB

CUCTONNYECKOro apTepuasibHOro AABEHUA ANA HUXHUX KOHeYHocTen 1 Ha 100 mm pT.
CT. Bbllle AN1A BEPXHUX KOHeYHocTeln. OgHako abconioTHble 6e3onacHble ypoBHM onpefe-
NUTb 3aTPyAHUTENbHO. pY HeNpaBMIbHOM HaNoXKeHWW, HECOOTBETCTBYIOLEM pa3mepe
MaHXeTbl N UCNOJIb30BaHUMN B TeYEHMe ANUTENbHOMO BPEMEHN »KIyT MOXET NpuBecTr
K Hemponpakcuu [1].

MMNH, ceBA3aHHOe C AaBneHnemM TYPHUKETOM Ha HUXKenexallnin Heps, 4acTo NpuBoOAnNT
NpenMyLLeCTBEHHO K MOTOPHOMY AedULnTY, YeM K CEHCOPHOMY (B OT/IMYKME OT MLLeMmnYe-
CKOro nHcynbra). OTcioga U UCTOPUYECKNIA TEPMUH «TYPHUKETHBIA Napanuy» [1].

WHTpaonepaLlnoHHble Nopa)eHns HePBOB CBA3aHbl He TONIbKO C 06eCKPOBNNBAIOLLM-
MU NprcnocobneHnAMM. YumntoiBas 0COOEHHOCTU 1 BbICOKOTEXHONIOMMYECKUI XapaKTep
XMPYPrUYecKrX BMeLIATeNbCTB Ha KOHEYHOCTAX C UCMOb30BaHNEM Pa3HOOOPa3HbIX UH-
CTPYMEHTOB, BO3pacTaeT pPUCK HeMpeAHaMepPEeHHOro OCTPOro NOBPEXAEHNA HepBa Pexy-
MMM NOBEPXHOCTAMM, a TaKXe TYNoro CAaBNeHNA peTpakTopaMu, Kploukamm 1 3a1esato-
pamu. CywiectByeT noTeHuUmnanbHbIn puck MNMH HenocpeacTBEHHO YacTAMU MMMAAHTUPYe-
MbIX MeTaNfINYeCKNX KOHCTPYKLMI, 0CO6EHHO BbICOKAa BEPOATHOCTb NPU UCMOSIb30BaHNM
cnuy. BapnabenbHOCTb aHaTOMMU HEPBOB NHLLb YBENIMYMBAET YAaCTOTY BO3MOMHbIX WH-
TpaonepaumoHHbIX Tpasm [1].

Xnpypruyeckoe nosioxkeHne B onepaLyioHHON MOXeT nrpatb pewatoLyto ponb B [MH,
1 ero crieflyeT yunTbiBaTb, 0OCOOEHHO KOTFAa NCNOMb3YOTCA ApYyrre NONoXKeHNA, Kpome du-
3MONIOrNYECKOro Ha CnuHe. MI3BeCTHO, YTO NOJSIOXKEHUE Ha XMBOTe, nosioxeHne TpeHae-
neH6ypra v npu nuToToMunn npegpacnonaraioT K MMH. Kpome Toro, 60KoBoe NosoxeHve
C 6onbluei BepPOATHOCTbIO MPUBEAET K TPaBMaTM3aLMM HEPBOB MIEYEBOrO CMETEHUS,
yeM NoNoXeHe «Ha LIe3fIoHre» Npu ornepaunax B obnacty nneva (puc. 8) [11.

Mpy 4AUTENBHOM CUAAYEM MONOXKEHUN OTMEUANTUCh HENPONpPaKC OAHOIO UK 060-
UX cefanuLHbIX HEPBOB. HaK/oOH ronioBbl BOOK B MOSIOXKEHNW CMAA MOXET MPUBECTU K
PacTAXeHMIo NNeYeBoro CyIeTeHNA, YTO Tak»Ke Bbi3blBaeT KoMNpomMeTaLuio Hepsa [1].

MonoxeHre KOHeYHOCTI NOC/e ONepPaLMUN TaKkKe MOXKET CMOCOBCTBOBATL TPaBMaTU-
3aUun HepBa, HaNpuUMep, AnuTenbHaa UMMObUAM3aLMA B CrmbaHMn onacHa Ans NIoKTe-
BOrO HEpPBa, KOTOPbI HAXOAUTCA B NMOSIOKEHUM NOCTOAHHOIO pacTaxkeHunsa. CoyeTaHune
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Puc. 8. BokoBOe nonoXeHne NnayMeHTa Ha onepaLMoOHHOM CToNe Npu onepayun Ha nievyesoi Koctu [1]
Fig. 8. Lateral position of the patient on the operating table during surgery on the humerus [1]

3TOrO MOJIOXKEHMWA C OTHOCUTENIbHOW HEMOABUKHOCTBIO U HEN30EXKHBIM Mocieonepaun-
OHHbIM OTEKOM MOXET NpeApPacnonaratb K pa3BUTUI0 CUHAPOMA KyOWTanbHOro KaHana.
Ewe ogHon npobnemoli B nocneonepauioHHOM nepuoae siBAeTC camo MMMobUnm3u-
pytoLlee ycTponcTBo. MNcoBble MOBA3KU U OPTE3bl MOTYT CO3aBaTbh BHELHUA GyTnap
NPy BbIPaXEHHOM MOC/IEONEPALNOHHOM OTEKE KOHEUYHOCTU. [NUTENbHBIN KOHTAKT C
YUYaCTKOM Mognexalleln KOXu, BbI3BaHHbIN IMMOOUM3NPYIOLLEN LIMHOW, KOPCETOM Wi
rMMNCOBOW MOBA3KOW, MOXET NPUBECTU K AedULMTY UyBCTBUTENIBHOCTM B 3TON 06MacTu
NPOCTO B pe3ynbTaTte NPOSIOHIMPOBAHHOIO CAABMIEHUA CEHCOPHbIX PELIENTOPOB KOXN
(MwemmA NATOUYHOWM 065acT nocsie 6noKadbl cefanumiyHoOro Hepea). OcO6eHHO yBenu-
UMBAETCA CTEMEHb BANSHMA 3TMX GAKTOPOB Ha GpOHe nocsieonepaLiOHHON aHanbresnn
KOHeuHocTu [1].

Jpyroi noTeHUManbHOM NPUUYNHON NOBPEXAeHNA HepBa, 6e3 ABHOW CBA3M C PErvo-
HaApPHOW aHeCcTe3neN MM 30HOWM BMELLATENIbCTBA, ABNAETCA Noc/eonepaLMoHHasa Bocna-
nutenbHasa Henponatus (MOBH). Mpw 3Tol naTonornyeckon popme onepaLmoHHas Tpas-
Ma C MOBpeXAeHNeM TKaHe NPUBOAUT K UMMYHHOW CTUMYNALMK, KOTOPas Bblpa)<aeTcs B
oTeKe, MMKPOCOCYAMNCTbIX HapyLLEHUAX, yTpaTe MUEe/IMHA, a TakXKe B NOBPEXKAEHNIN aKCo-
HOB C MPUTOKOM KJIETOK OCTPOro BOCMANeHUs. OTa BOCNanuTenbHaa AucpyHKLMA HepBa
MOKET BO3HMKATb B 06NIACTU X1PYPrnYeckoro BMeLLaTeNnbCTBa, Ha OTAANIEHHOM yJacTke
TOW e KoHeuHocTm [1, 26]. B 2010 rogy Staff c konneramm 6b151a 060611eHa camasn obLwmp-
Hasl Ha CEroAHsALIHNNA AeHb 6a3a AaHHbIX 0 cnyyasx MOBH [26].

MoaneXxut nNepBUYHON OLEHKE MNpefonepaLnNoHHbI HEBPOOrMYeckuin geduumnt,
6ynb TO 13-3a YLEeMJIEHUS HEPBaA WM U3-3a MeTabonmuecknx (caxapHblii gnabet (CL), ru-
NoTMPEO3, HapyLLEHNA NMUTAHWA U Ap.), NLEMNYECKNX, TOKCUYECKUX NN HAaCNeACTBEHHbIX
NPUYUH (B T. Y. JEMMENUHM3MPYIoLLMe 3aboneBaHus). MHOrMe 3T COCTOAHUA SABMAOTCA
CYOKIIMHNYECKUMY, OfHAKO OHK MOTYT ObITb acCOUMMPOBAHbI C MOBbILEHHBIM PUCKOM
MMH B nocneonepaunoHHoM nepuoge [4, 25].

264 "Surgery. Eastern Europe", 2022, volume 11, N2 2

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




AHecTesnonorna u peaHnmaTosiorna

Anesthesiology and Resuscitation /1

[nabeTnyeckme nopaxeHMs HEPBOB PACNPOCTPaHEHbI U NPELCTaBAAT CO60M LWMPOo-
KNI CNEKTP KIMHMYECKMX NPOABIEHNI, 06bIYHO NPUBOAALLMX K AUCTASIbHBIM CUMMETPUY-
HbIM CEHCOPHbIM NonuHeponaTuam. Moxunble nauneHTbl ¢ CL MOryT UMeTb KOMOMHUPO-
BaHHOE NMopakeHne NPOKCUMasbHbIX Y AUCTaNbHbIX OTAENOB Nepudepmnyeckori HepBHOM
cuctemsl (MHC), yto nogBepraeT 3TMX NaUMeHTOB NoBblweHHOMY pucKy [MMH. CHuxeHne
KPOBOTOKA B HEPBHbIX BOJIOKHAX NpW anabeTe NpMBOANT K BO3AENCTBIIO OoNee BbICOKMX
KOHUeHTpauun MA, uto Ha ¢oHe XPOHMNYECKON NLLIEMUYECKON TMMOKCUN MOXET YCUINTb
TOKCUYeckunin a¢ppeKT npenapatos [4, 25].

TouHbin puck MIMH npwu PA npu Taxenbix 3abonesaHnax nepudepuyeckrx CoOCyaos, Ba-
CKyNuTax, KypeHumn 1 aptepuranbHO runepTeH3nmn HenssecteH. HecMoTpA Ha 3To, nauu-
€HTbI C TaKUMW COCTOAHUAMU MOTYT 6bITb 6oee yA3BMMbIMU K MOBTOPHbIM ULLEMUYECKNM
WHCYNbTam B NepuonepaLuoHHOM nepuoge, Kak 1 naumeHTbl C HemponaTUAMN, Bbl3BaH-
HbIMW 310ynoTpebneHnem ankoronem 1 NpMeMom uucnnatuHa [4, 25].

B TEXHUKW TOKATTM3ALIM HEPBA MPW PA

Bce cyuwecTtsytowme npodunaktmueckue mepsbl npu MNMNH HanpaBneHbl Ha MUHMMKU3a-
LNIO KOHTAKTa UMbl C HEPBOM. BblaensatoT psag cTpaTernii, CHMXKaLWMX NOTEHLMANbHbIN
pVcK Takoro nospexgeHna npu blrH [4, 16]:
®  p3beraHne napectesnii;

HeNpOCTUMYNALMS;

Y3y;

MOHUTOPUHI UHBEKLMOHHOIO AaBneHnA Npu BBegeHnn MA.

Bpau-aHecTe3nonor npu BbINOAHEHMM GnoKagbl AOMKEH CTapaTbcs n3beratb nosiene-
HMA NapecTe3nii, OAHaKO X NOABNEHME He ABNAETCA YYBCTBUTENbHLIM MPU3HAKOM TpaB-
MaTu3aunm o60n10YKKN HepBa UrNo. Mo AaHHbIM nccneaoBaHuii, 38% NaLMeHTOB OTMeYa-
NN napecTe3ny Npu BU3yasnbHO NOATBEPXAEHHOM KOHTaKTe Mrbl ¢ HepeoMm [20]. Takum
06pa3om, OTCYTCTBIME STUX HEMPUATHBIX OLLYLLEHUA NPy NpoBeAeHUn 6nokaabl HepBa He
WCKIIoYaeT CONPUKOCHOBEHMA HepBa C Urnoii. NoBpexaeHne HepBa BCTpeYaeTca Kak y
NnaumeHToB, OTMEYaBLUMX BbipaXeHHble napecTe3nun Bo Bpema PA, Tak 1 y He ncnbiTbiBa-
towmx 3Toro coctoAHuaA npu bIMH [16, 20]. BoipaxkeHHasa 6onb nnu «beraHne MypaLuek»
Npu NPOABWKEHWMN UMbl N B MOMEHT BBELEHMA aHecTeTKa KOCBEHHO YKa3blBaloT Ha
BHYTpVHEeBpasnbHOe BBeAeHne, YTo TpebyeT NpeKkpaLleHna NHbeKUU 1 HeEMeAJIEHHOTo
M3MEHEHUA NoNoXKeHunsa urnbl [4, 16].

Ctumynauma nepudepuyeckmx HEPBOB KakK MeTof JIoKaNnM3auun xapakrepusyetcs
OTHOCUTENIbHO HU3KOW YYBCTBUTENBHOCTbIO, HO BbICOKOW CneLmduyHOCTbIO AnA NPOrHo-
3MPOBaHNA OTHOCUTENBHOM BNN30CTM UMbl K HEPBY, YTO MO3BOJIAET NPEANONOXNTb, YTO
OTBET $aKTMUECKM OTpa)KaeT paccToAHMe nrna — HepB [4]. B uccnepoBaHmAx otMeyeHo,
yTO ABMraTenbHasa peakuusa Npu cune Toka meHee 0,2 MA yKa3blBaeT Ha MHTPaHeBpanbHoe
pacnonoxeHne KoHYMKa urnbl [4, 16].

YnbTpa3ByKOBOW KOHTPOJb — B HACTOALLee BpeMA OCHOBHOW MeTof BbinonHeHuA BIH.
OpgHako yactoTa lNMNMH He n3meHnnacb No mMepe yBennyeHna ucnonb3osaHma Y3W. Are-
CTe31onory 3aTpyAHUTENIbHO CBOEBPEMEHHO OTINUYNUTL MHTPA- U SKCTpadacLnKynsapHoe
pa3smelleHne KOHYMKa WIbl, YTO 0OYC/IOBNEHO KaueCcTBOM YNbTPa3BYKOBOIroO M300paxe-
HMA, KOTOPOE 3aBUCUT OT HaBbIKOB BbIMOMHAIOLLErO aHecTe3unio, KOHCTUTYLIMOHANbHbIX
0cobeHHOCTen caMoro naumeHTa 1 annapata Y34 [3, 41.
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Puc. 9. MaHomeTp AaBneHunsa npu nHbekuyumn MA (BBraun BSmart) [24]
Fig. 9. Pressure manometer for LA injection (BBraun BSmart) [24]

K cokaneHuto, H1 OAUH 13 BbllLeNepeunceHHbIX METOAOB B KIMHNYECKUX UCCeno-
BaHMAX He MPOAEMOHCTPUPOBaN ceba Kak NyULlnii B CPaBHEHMM C APYTMU METOAUKAMU
ana npodunakTnkm NMNH [21-23].

PasmelleHre KOHUMKa Wbl BHYTPU NMy4YKa MOXET MPUBECTM K BbICOKOMY AaBJIeHUIO
npy nHbekumn MA n pasBuTHIO NHTPAHEBPAIbHOIO NMOBpeXaeHuA. Hanpotms, aKcTpa-
dacumkynapHoe pasmeLleHre UMbl CBA3aHO C 6onee HM3KMM AaBneHnem. Heobxoavmbl
[OMONHUTENbHbIE NCCIefoBaHMA, YTOObI oNpeaenunTb «6e30nacHble» 3HaUeHUA faBeHUs
npuv NHbeKLMK AnsA 61oKag pasfiMyHbIX HePBOB. Ha OCHOBAaHMM NMEILWNXCS fAaHHbIX pa3-
YMHOW cTpaTtervein npeActaBiseTca HegomnylleHre BbICOKOrO CONPOTUBIEHMA U AaBhe-
HUA MHbekuun MA =15 psi (puc. 9) [4, 16].

O6bem AaHHbIX, NOSTyYEHHbIN Ha CErogHALHUIA AeHb, NO3BOMAET NPeANONOKNTb, YTO
BbICOKOe JaBnieHre npu uHbekumm MA nossonset BepndrLMpoBaTh BHYTPUMYUYKOBYIO
WHDBEKLMIO, HO HE UHDBEKLMIO B MEXMYUYKOBOE NMPOCTPAHCTBO (MPY MHBEKUMY B PbIXSyI0
nepuHeBPanbHY COeVHUTENbHYIO TKaHb aBnieHne He 6yaeT 6onee 15 psi) [4, 16].

B JVMATHOCTUKA

BakHO, cBOeBpeMeHHO 06CNefjoBaB NaLveHTa U 3a0KYMEHTUPOBaB KIMHUYECKUe
Npu3HaKK, B NepBooYepeaHOM Nopsigke NPOBEPUTb N UCKNIUNTL 06paTUMble MpUYK-
Hbl HelponaTun (HanprMep, reMaToMa UM Tyras NoBsA3Ka, Bbi3blBatoLLMe KOMMIPECCUio 1
VLLIEMUIO HEPBaA).

Ecnn gmarHos ykasblBaeT Ha TpaBMaT/3aLUuio HepBa, MPoM3oLeLyo B nepuonepa-
LUMOHHOM Mepuope, TO NOBPeXAeHNe BO BpeMsA aHecTe3nn — 3TO He TO XKe caMoe, YTo
noBpeXaeHne, BbI3BaHHOE aHecTe3nen (U aHecTe3noNorom); Hambosnee Taxkenas ne-
puonepaunoHHasa TpaBMaT/3aLusa HEPBOB YacTO CBA3aHa C XUPYPruyeckon onepauuen,
a He C TeXHWKOW aHecTe3nn Unmv nosioxeHnem naymenTa [1, 4, 16].
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MNepBoHavanbHasa KOMMYHWKaLMA AOMKHA BKOYaTb B ceba nHbopmMmpoBaHve naumneH-
Ta 0 TOM, YTo 60/bWIMHCTBO MNMH pa3pelaeTca camocToATeNIbHO; 0KONo 95% nocneonepa-
LIMOHHbIX CEHCOPHbIX M3MEHEHUIA NCHe3aloT B TeUeHNe 4-6 Hepdesb (C nogaBnsaoWwmum 60nb-
LUIMHCTBOM 3aXKMBJIEHUSA B TeUEHUNE NepBo Hegenu), 99% — B TeueHme nepeoro roaa [3].

MNMoBpexaeHne HEPBOB MOXKET NPOABUTLCA CEHCOPHBbIMU (OT NapecTe3un fo aHecTe-
3UKn) U/vnn gBUraTeNibHbIMU PacCTPOMCTBAMMU, a TaKXKe NOABNEHNEM HeNponaTnyeckom
60nn. B paHHem nocneonepauroHHoM nepuoge nocie bIMNH nayneHTbl Hanbonee yacTo
(Bo 15%) »anyloTca Ha noABneHne napectesnn [2].

Mpwn nogo3peHnn Ha MNIMNH Heo6xoAMMO MPOBECTU HEBPONOITMYECKUI OCMOTP — OLIEH-
Ky UyBCTBUTESIbHOCTY 1 ABUrATENIbHON GYHKLMM BCEX YETbIPEX KOHEUHOCTEN 1 GYHKLU-
OHMPOBaHUA YepenHblX HepBOB. [lanbHellee nccneoBaHUe NOTEHUMANbHbIX NPUYNH
noBpexaeHra HepBa JOIHO MPOBOAUTLCA HEBPOJIOFOM 1 Hepoxmpyprom [4, 25].

Haunbonee yacto ncnonbyemor CCTeMOI OLLEHKN CEHCOPHOW 1 MOTOPHON GYHKLMM
asnaetca cuctema Medical Research Council (MRC). 3Tu WwKanbl ABAAIOTCA JOBOMBLHO rpy-
601 MepoWi, HO NX NErKo MPUMEHSATb B KIIMHUYECKON CUTyaLmmn 6e3 cneuranbHoro obo-
pyaoBaHuA [9].

[na onpepeneHus ypoBHA 1 BepudMKaLmnm NpUYMHbI TpPaBMaTU3aLum HepBa npume-
HAIOTCA AaHHble uccnenoBanusa [4, 9, 16]:

Y3u;

MarHUTHO-pe3oHaHcHaa Tomorpadus (MPT);

anekTpoHenporpadus (OHI), anekTpomumorpadus (SMr);

6uoncus HepBaa.

B uenom Helpodusmonornyeckmne TecTbl NO3BOJIAIOT PasfMyaTb TPABMbl AKCOHOB 6€3
JereHepauun n C gereHepauuen AncTanbHbIX oTaenos. Ecnu akcoHoTmesncy nopsep-
rMWCb BCe BOJIOKHA HepBa, TO pe3ynbTaTbhl 6yayT HEOTNUYUMBI OT HelpoTmesnca. OgHako
€C/IN eCTb CMELLIAHHOE MOopa)keHNe C HEKOTOPbIMU MHTAKTHbIMI BOJIOKHaMMU, TO UX OOHa-
py»eHune byaeT 03HayaTb, UTO HEPBHbIV CTBOJ He 6bin noBpexaeH [9].

MoxxeT nponTn nepmog 4o 2 Hegesnb C MOMEHTA TPaBMbl 4O NOSTHOW AereHepaLnn Hel-
pOHOB; ciefoBatesibHo, DHI 1 SMI MoryT faBaTh JIOXKHO OOHaAEXMBalOLME pe3yNbTaThl B
3TOT Nepurop 1 LeslecoobpasHo OTKaAbIBaTb NPOBEAEHME STUX UCCIIeAOBaHNA NpUMep-
HO [0 2 Hefenb Nocsie npeanosaraemoro nospexaeHua [16].

EcTb onpefeneHHble TPYAHOCTU, CBA3aHHbIE C Pacno3HaBaHWEM 1 NPOBefeHNEM He-
Bponornyeckon oueHkm MNMNH. CnegyeT nOMHUTb, YTO NoCsieonepauMoHHas cegauusa unm
06e36051BaHNE MOTYT MacKMPOBaTb AAaHHbIN TUM OCIIOXKHEHWI [25].

YunTbiBas 0CBEAOMIEHHOCTb MALMEHTOB Y UL, OCYLLECTBAAOWMX YXO4 3a HUMU, O
paHHKX NocieonepaUMoHHbIX HEBPONOTMYECKMX cCumnTomax nocne PA, Bce npoABneHuA
HEeBPONOrMYecKoro xapakTepa ownboYHO BOCNPUHMMAIOT Kak HOpMY, Npeanonaras He-
nocpefCcTBEHHYIO CBA3b C aHecTe3uel. [lo3gHo coobulaoT MenepcoHany o guckomobopT-
HbIX COCTOSIHMAX, OT/INYAOLMNXCA OT «PU3MONIOrMUECKOro» HeBpOJiornyeckoro gedurumTa
nocne PA [25]. C gpyroi CTOPOHbI, NaLUMeHTbl YaCTO He 3HALOT, Yero oXuaaTtb Nocne onepa-
LUK, 1 MOTYT NPELNONIOKNUTb, YTO BO3HUMKLUME NOC/ieonepauioOHHbIe CUMATOMbI HOPMasb-
Hbl, 1 TaKXKe He NPONHPOPMMNPOBATL MeAmnepCoHarn.

MmMmobunm3saumna KOHEYHOCTH, APeHaXXM OrpaHMYMBaIOT YPOBEHb aKTUBHOCTU Nauu-
€HTa B nocJieonepaumoHHOM nepuopae, Tak YTo HeBponormyecknin geduumT nocne one-
pauny MOXEeT OCTaBaTbCA He3aMeUYeHHbIM 10 TeX MOop, NoKa He HauHeTcs peabunuTtauu-
OHHbI 3Tan ¢ 3afayelnl BOCCTaHOBNEHNA HOPMalbHOTrO YPOBHSA ABUraTeIbHON aKTUBHO-
ctm [25].
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Hab6nioaeHve B TeueHve 48 yacos nocne bIMNH

-

C6op aHamHe3a U 13yyeHue
paHee CyL|ecTBOBaBLINX
HEBPOOrMYECK/X CUMMTOMOB

v

OTANYaIOTCA N CUMMTOMBI
[0 1 nocne onepauumn?

HET ¢

PaHHee cywiecTBOBaBLINIA
HEeBPONOrMYecKnii
AeduLnT (BOKYMeHTanbHO
3adUKCUPOBAHHDIN)

bo.

Mpogonxntb
My/bTUMOAANbHYIO aHaNbre3unto

N

BO3HMKHOBEHME HOBbIX CUMMTOMOB
(napecTe3us, cnabocTb, HeoObACHNMAA
cunbHasa 6onb)
7z
3 dekT nepudepuyeckoro 6noka gnnTca
nosblue, 4em 06bI4HO (>48 Yacos nocne
MHbekunn MA)

MponHpopMmMpoBaTb XMPYpPruyecKyio
1 aHecTe3nonornyeckyto 6puragl,
yyacTByioLMe B onepaumu

MpocMoTpeTb MeanUMHCKME 3anmcu,
NPOTOKOJIbl ONepaLum 1 aHecTesnn
OueHNTb GYHKLMN HepBa, M3MeHeHUA
OKpaCKW KOXK, Ha/lnume OTEeKOB,
MyNbC KOHEYHOCTU

PaccmoTpeTb BO3MOXHOCTb
0CNabneHna IMMOBUNN3NPYIOLLNX
YCTPOWCTB, BUHTOB 1 Ap.

DA MotopHasn dyHKUMA HapyLIeHa,

Mopo3peBaeTcs nn HeBponormyeckas AMChyHKUMA?

JA

-

/b XOPOLLO KOHTPONMpyeTca?

HET

0630p nnaHa aHanbresun
PaccmoTpeTb npumeHeHne
MyNbTYMOAANBHOI aHanbresnum

v

Ecnu npucytcTeyet
HeiponaTtryeckas 6onb nm
60/1b OrpaHNuMBaEeTCA 30HOM
VNHHEPBaLMK ONpeaeneHHOro

HepBa

O6paTnTbCA B CYKOY
3KCTPEHHOM MOMOLYM
PaccmoTpetb npuem nekapcrs,
KYMUpYOLWMX HeiponaTuyeckyto
60nb

HET

CPOYHO <—— y/unamn cumntomsl nporpeccupytor, — >  HECPOYHO

n/vnn pednumnt 6onesHeHHbIN?
CooTBETCTBYET NV 30Ha HEBPOJIOTNYECKOTO
npeduuyTa 30He BbinonHeHHom brH?
(Hanpumep, BBUAY KOMMpeccun
HepBa remaTtomMo)
y HET

oAy
BeposatHo BepoaTHo nopaxeHne HepBa, CBA3aHHOE
nopaxeHune HepBa, c onepauuei (Hanpvmep, BBUAY
cBA3aHHoe ¢ BIMH KoMnpeccnmn HepBa GpparmeHTamm
KOCTe 1 pacceyeHne HepBa)

BeposaTtHo
rnopaeHvie HepBa,
cBA3aHHoe ¢ BIMH

CooTBeTCTBYET Y 30Ha
HeBposormyeckoro geduunta
30He BbinosHeHHow BIH?

}:lA+ *HET

BepoaTHo nopaxeHue
HepBa, CBA3aHHOe
c onepauven

YcnokouTb nauyeHTa.

1. CpouHas KOHCYmnbTaLus OMbITHOrO Xupypra

2.
n/vinv HeBponora.
2. Cpo4HO MOXeET NoTpeboBaTbCs XMpypruye-
cKanA feKkomnpeccus. 3
3. PaccmoTpute cpoyHoe BbinonHeHne Y3U/MPT .
NB! lndpdepeHupmanbHan guarHoctrika AomkHa 6biTb 4
HanpasneHa Ha ncknoyexve NMOBH 5

3alnTUTb NOPAXKEHHYIO KOHEYHOCTb — UMMObBUNM3auua
(CAMHT UK WKHA), YXaXXMBaTb 3a OHEMEBLLMMI 06nacTs-
MV C Lienbto NpeAoTBpaLLeHns 601 Npu AaBneHnN.
PaccmoTpeTb BO3MOXHOCTb PaHHErO y4acTua KOMaHAbl
Bpauyeil, CneLyanu3npyowmxca Ha NevyeHnn XpoHuye-
CKoii 6onu, eCnn 3TO yMECTHO.

HabniopeHve B TeueHne 2-4 Hepenb. Mpu coxpaHeHun
fedvumTa BoinonHuts SHI, SMI, MPT.

O6paTMTbCA K GKaiiluemMy HeBPOJIOTY UV Cneyuanmc-
Ty NO HEBPONOrMYECKNM NOBPEXAEHUAM

Puc. 10. Anroputm HabniogeHus 3a naumeHTom nocne BMH v HayanbHoe neyeHne nocneonepaynoOHHON
HenpeABNAEHHOI/YCTOYMBON HeBponornyeckon gnchyHkumm [27]

Fig. 10. Algorithm for follow-up of the patient after PNB and initial management of postoperative
unexpected/persistent neurological dysfunction [27]
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AHecTe3nonorna u peaHnmaTosiorna

Anesthesiology and Resuscitation /1

OueHKa BblABIEHHbIX MOC/IeonepaLNoHHbIX HEBPOTOrMYECKUX CUMMNTOMOB 3aTPyaHU-
TeslbHa. dNeKTPOPU3NONOrMYeckoe TECTUPOBAHNE UMEET OFPaHNUYEHMA B BO3MOXHOCTU
afileKBaTHOro JOCTYyMa K MbllLam 1 Hepeam. OcobeHHOCTM PA 1 xupypruyeckre noaxogbl
K pa3nnyYHON NaTonornu, Kak NpaBunno, Masion3BecTHbl GONbLUMHCTBY HEBPOMOrOB, YTO
YCNoXHAeT npouecc BepudurKkaumum CTpyKTyp, KOTopble noaBepraancb Hanbonbluemy pu-
CKYy BO Bpemsa onepauuu, Uim yCTaHOB/IEHNA TOro, Kako MeXaHU3M MOoBpPeXKAeHUA Mor
6bITb Hanbonee BePOATHbIM NMPY JaHHOM XUPYPrYECKOM NN aHeCTe3MONIOrMYecKoM no-
coburmn. Bo MHOrmx yupexaeHnax 3anvucb 06 aHecTe3mmn otdpopmaTupoBaHa Taknum obpa-
30M, UTO Bpayy ApYrol cneuranbHOCTU CJIOXKHO M3BNeYb nonesHyt uHpopmaumio. Bep-
HOMY HEBPOJIOrMUYECKOMY 3aKJIHUEHMI0 CNOCOOCTBYET NPAMOE 1 OTKPOBEHHOe obcyxae-
H1e Mex[y aHeCTe3MOoNorMYecKom, XMpypruieckom n HeBpoornyeckom ciyxbamm [25].

He cTouT 3abbiBaTb 0 CONYTCTBYIOLWMX 3ab0NeBaHUAX NaLMeEHTa, KOTOPble MOTYT BHe-
ctn ceoli Bknag B MMH, ocobeHHO paHee He AMArHOCTUPOBaHHbIX (Hanpumep, CO). Mo-
3TOMY KpOMe Br3yanv3npyoLmx MeTog0B NCCiefoBaHNA NaLMeHTy criefyeT BbiNONHUTb
obuleknMHMYecKne aHanu3sbl, B TOM YMCiie C UCCefoBaHNEM YPOBHA B KPOBU BUTaMHOB
86 [ Bn, TUPEOTPONHOro rOPMOHa, rKo3bI [4, 16].

Haunbonee pacnpocTtpaHeHHble auddepeHumnanbHbie AnarHo3bl, KOTOPbIE HYXKHO Yuun-
TbiBaTb Npu Nnogo3peHun Ha MNMNH B nepuonepaunoHHoOM nepuroge, cnegytolyme: nepude-
puuyeckan Heliponatua Bcneacteue Cl, 3noynotpebneHnsa ankoronem, rmnoTMpeos nunu
Hef0CTaTOYHOCTb NUTaHWA, MUeNonaTuaA, paguKynonaTua, TpaBMa unu MHGapKT CNUHHO-
ro Mo3ra, 3aboneBaHnA MbilleYHOWM cUCTEMbI (B T. Y. HACNeACTBEHHbIE) [4, 16].

B 2020 rogy obuwecTBo permoHapHoi aHecte3un Bennkobputanum (RA-UK) n obuye-
CTBO opTonefoB BenukobpurTaHny BbINYCTUAN anropuTM HabnogeHnsa 3a naymeHTamu
nocne PA 1 cBOEBPEMEHHOTO NeYEHMA NOCNEONEPaLMOHHOIO HEBPOIOrMyeckoro aedu-
umTa (puc. 10) [27].

B 3AK/TKOYEHNE

MepronepauroHHoe NoBpexaeHve neprdeprnyecknx HepPBOB He Bceraa CBA3aHo ¢ PA
W ABNAETCA MONNSTUONOMMUECKMM ABNIEHNEM, 3aBUCALLMM OT BMAA OMepaLym, NOIOXKeHs
nauuveHTa Ha ornepaLMoHHOM CTOJIE U MHOMMX Apyrix GakTopoB. K cyacTblo, mogasnsio-
wee 60nbWwNHCTBO MIMH B KOHEYHOM UTOTE MPOXOAAT, @ PUCK HEOOPATVIMOTO NOBPEXae-
HUA KpaiiHe HK30K. [oHMMaHVe aHaToMKmM 1 NaTodU3noNorUK TPaBMaTHU3aLMN HepBa MO-
XKET NO3BONUTH KIIMHULIMCTaM CBECTU K MUHUMYMY HexenaTesbHble ABfeHus. Pa3paboTka
oTeuyecTBEHHbIX pekoMeHgauwmi no npodunaktuke MMH B nepuonepaymoHHom neprioge
MOMOXEeT Bpauam PasfnYHbIX CNeLranbHOCTel CYLeCTBEHHO CHU3WTb PUCK OCSTOKHEHNI
1 OKa3aTb KayeCTBEHHYIO 1 CBOEBPEMEHHYIO MEAULIMHCKYIO MOMOLLb AAHHON rpymnne na-
LMEHTOB.
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Pesiome

Pa3Butre ocnoxHeHun nmmyHocynpeccnsHon tepanuu (MCT) nocne TpaHcnnaHTaumm
neyeHn (TI) TpebyeT ee MUHUMK3aLUU. MMHMMU3ALMA MMMYHOCYNPECCM B OTAANIEHHOM
neproge nocne TpaHCcnaHTaumm y 8% nauueHTOB COMPOBOXAAETCA Pa3BMUTUEM XPOHU-
yeckoro oTtopeHus (XO).

Llenb paboTbl — geMOHCTpaLus ycnewwHoro nedeHus XO TpaHCnnaHTaTa neyeHn ¢ npume-
HeHMeM Me3eHXUMaJIbHbIX CTBOJSIOBbIX KieTok (MCK) Ha ¢oHe muHumunsauyum UCT y nauyu-
€HTKM C NoYyeyHbIM noBpexaeHuem ().

MaumneHTKe C Hepe3eKTabenbHbIM aJlbBEOKOKKO30M NeyveHn 6biia npoeegeHa TI1. Mocne
onepauuun naumeHTKa nonyyana TpexkomnoHeHTHyto VCT, koTopas yepes wecTb mecsa-
ueB Oblna fesckanupoBaHa O MOHOTepanun Takponumycom (Tac). Yepes rog nocrie one-
pauuu y naumeHTKU pasBuiacb AMCPYHKLMA TPaHCMIaHTaTa, KOTopasi CONPOBOXanach
MakcumanbHbiM poctom ACT go 511 Ea/n v AT go 507 Ea/n, ITTM go 1753 EA/n v WO po
474 EQ/n. CT 6bina 3cKanvMpoBaHa: NpoBefeHa ABaXK bl NMyNbC-Tepanus MIOKOKOPTUKO-
cTepovgamu, fobasneHbl ModeTnna MrukopeHonat, MTOR-UHIMOUTOPBI, BHYTPUBEHHDIN
UMMYHOTI00YNH. TpuKabl BbIMOJIHEHHAA MYHKUMOHHaA GMoncus neyeHn NpofeMOH-
CTPVPOBAsa XPOHM3aLMI0 anfIoOMMMYHHOTO KOHMKTa. Pa3Butue octporo [ Ha 3Tane
Tepanuu OTTOPXXeHKA NOTPe6oBao CHIXKEHNA AO3MPOBKM Tac, YTO NPUBENO K POCTY LiK-
TOnu3a u xonectasa. IHPy3us annoreHHbix MCK B cymmapHoi fo3e 8x10° KneTok Ha Kr
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MNpumeHeHe Me3eHXManbHbIX CTBOJIOBbIX KNETOK ANA JleueHns AMC(I)yHKLlI/IVI
TpaHCnnaHTaTa NeyeHu, BbI3BaHHOM XPOHNYECKM OTTOPXKeHUeM. KnuHmnyeckmin CJ'Iyl-laI7I

npueena K Hopmanmsaumy nabopaTopHbix NokasaTenen. KoHueHTpauma Tac cocTtaBmna
0,8 Hr/mn; GyHKUMA NOYeK BOCCTaHOBMUIIACh: yPOBEHb MOYEBUHbI COCTaBun 7,1 Mmonb/n,
KpeaTnHuHa — 80 mkmonb/n, CKO - 25 mn/muH. MprumeHeHne MCK cnocobcteoBano dop-
MUPOBaHUIO ToneporeHHoro ¢oHa: oTMevanucb POCT CynpeccopHor cybnonynauun
T-perynatopHbix CD3+CD4+CD25M"CD127- NnUMGOUMTOB U CHUXKeHME 3PGEKTOPHbIX
CD3+CD8+naive T-nuMPOLMTOB, aHTUTEH-NPE3EHTUPYIOLNX MUENOUAHbIX AeHOPUTHBIX
KNeToK 1 aHTuTen-npogyumnpytowmx CD19+naive B-numdounTos.

MCK moryT 6biTb ncnonb3oBaHbl Npu XO Kak 3ddeKTnBHbIN cnocob anstepHaTuaHom CT,
no3BonAiLLei 3amellaTb UMMYHOCYNPeccuBHbIA 3ddeKT 6a30BbIX MMMYHOCYNpeccaH-
TOB.

KnioueBble cnoBa: anibBEOKOKKO3 MeyveHn, Me3eHX1ManbHble CTBONIOBbIE KNETKMW, UMMY-
HOCynpecCcMBHaA Tepanus, TPaHCNIaHTaUWA NeYeHn, XpPOHNYECKoe OTTOPXKeHUe, OCTpoe
noyeyHoe NoBpeKaeHne
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Abstract

Developmentofimmunosuppressive therapy (IST) complications afterliver transplantation
(LT) requires its minimization. Decrease of immunosuppression in the long-term period
after transplantation in 8% of patients is accompanied with the development of chronic
rejection (CR).

Purpose of the work - to demonstrate the successful treatment of liver transplant CR with
mesenchymal stem cells (MSCs) in patient with acute kidney injury (AKI) and IST minimizing.
Patient with unresectable liver alveococcosis underwent LT. After surgery patient received a

272 "Surgery. Eastern Europe", 2022, volume 11, N2 2

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




TpaHCNIAHTONOMMNA U UCKYCCTBEHHbIE OpPraHbl
Transplantology and Artificial Bodies 4

three-component IST, which after six months was de-escalated to tacrolimus monotherapy
(Tac). A year after the operation graft dysfunction developed, which was accompanied
by a maximum increase of AST up to 511 U/l and ALT up to 507 U/I, GGTP up to 1753 U/I
and ALP up to 474 U/I. IST was escalated: pulse therapy with glucocorticosteroids was
performed twice; mycophenolate mofetil, mTOR inhibitors, intravenous immunoglobulin
were added. Thrice performed puncture liver biopsy demonstrated the chronicity of the
alloimmune conflict. Developed AKI in the process of anti-rejection therapy required
decreasing of Tac, which led to increase of cytolysis and cholestasis. Infusion of allogeneic
MSCs with a total dose of 8x106 cells per kg led to normalization of laboratory blood tests.
TheTac concentration was 0.8 ng/ml; kidney function recovered: urea level was 7.1 mmol/|,
creatinine — 80 pmol/l, GFR — 25 ml/min. Application of MSCs formed immunotolerance:
the suppressor subpopulation of T-regulatory CD3+CD4+CD25M""CD127- lymphocytes
increased and effector CD3+CD8+naive T-lymphocytes, antigen-presenting myeloid
dendritic cells, and antibodies-producing CD19+ naive B-lymphocytes decreased.

MSCs can be used in CR as an effective alternative IST that can replace the
immunosuppressive effect of basic immunosuppressants.

Keywords: liver alveococcosis, mesenchymal stem cells, immunosuppressive therapy,
liver transplantation, chronic rejection, acute kidney injury

B BBEJAEHWE

B HacToAwee Bpema TpaHCMAHTaUuMA ABAAETCA eAMHCTBEHHbIM pPafuKaNbHbIM Me-
TOAOM JleYeHNA NayMeHTOB C TepMUHaNbHbIMK 3aboneBaHnAMK neyveHun. [lonrocpoyHas
OEeCATUNETHAA BblKMBAEMOCTb NOC/e TPaHCNIaHTaLMm neyYeHun, No AaHHbIM PasfnyHbIX
aBTOpPOB, gocturaet 70% [1, 2]. Xopolume pe3ynbraTbl Ne4YeHUA Nocne onepaumy cBA3aHbl
C afeKkBaTHOM MMMYHOCYNpPEeCCMBHOW Tepanuen. Tem He MeHee nNpueM UMMYyHOCynpec-
caHToB (MIC) conpsikeH C pa3BUTUEM OCJIOXKHEHWI, OOYCIIOBNEHHbBIX B NEPBYIO oYepenb
HedpPOTOKCMUYHOCTLIO 6a30BbIX MPEenapaToB rPynbl MHIMOMTOPOB KanbuuHenprHa (MKH) -
TaKponumyca U LUMKNoCnopuHa. YactoTa pa3BuMTUA NOPaXeHUsA Noyek, Mo AaHHbIM n-
TepaTypbl, cocTasnaeT 48-73%, npu stom y 18-79% nauneHToB B nocsieonepayioOHHOM
neproge pa3BuBaeTCA XPOHNYECKasa NoyeyHasa HeJoCTaTOuHOCTb, 10% 13 HUX Bnocneq-
CTBUM HYXAAKOTCA B NPOBEAEHNM NOYeYHO-3aMeCcTUTeNnbHOM Tepanun [3, 4].

Koppekuusi HebnaronpuAaTHbIX nocneactsuii nprvema MKH Bo3mokHa 3a CUET CHMXKe-
HUA J03bl TAKPONMMYCa 1 LMKnocnopuHa. OgHaKo Tako NOAX04 MOXET NPUBECTU K pas-
BUTWIO OTTOPXKEHUA U HapyLeHnto GyHKUUK TpaHcnnaHTaTa [5]. MuHnmmsaumna nmmyHo-
CYNnpeccrBHON Tepanuun B OTAANEHHOM Neproge nocne TpaHcnnaHTaumm y 8% naumeHToB
COMPOBOXAAETCA XPOHM3aLen annoumMmmyHHoro KoHdnukra [6].

Pa3BuTHE XPOHUYECKOrO OTTOPXEHUA ABMAETCA CJIOKHOM MeLULUMHCKOM 3adaden,
0COOEHHOCTb fleYeHNs KOTOPOU 3aK/0YaeTCs B NePCOHNPULIMPOBAHHOM NOAXOAE K 3CKa-
naumv MMMYHOCYNpPeCCUBHOW Tepanuu ¢ cobnogeHnem 6anaHca Mexay rinyorHomn nmmy-
Hocynpeccum 1 noboyHbiMK 3ddekTamm NC.

B HacToAwee BpemA 6e30MacHON anbTepHaTUBON NPOTOKONbHOW NMMYHOCYNPeccmm
ABNAIOTCA KNIETOYHblE BUOTEXHONOMMM C UCMNOJIb30BAHMEM ME3EHXUMASIbHbIX CTBOJIOBbIX
kneTtok (MCK). mmyHomopgynupytowme ceorctea MCK no3BonAtoT paccMaTpuBaTh UX Kak
CpencTBO MMMYHOCYMPECCUBHOWM Tepanum C MUHMabHbIM KONIMYECTBOM OCIIOKHEHWIA 1
no6ouHbIx 3¢ppeKkToB [7].
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Llenbto faHHOM I'Iy6ﬂI/IKaLI,VIVI ABU1aCb AEMOHCTPAUNA KNMHNYECKOro ciyyas ycnewHo-
ro nevyeHnAa XpoHNYECKOro OTTOPXKeHUA TpaHCMJlaHTaTa NevYeHn C NpUMeEHEHNEM Me3EH-
XMaJibHbIX CTBOJIOBbIX KJIETOK Ha d)OHe MWHUMU3aUnn 6a3oBoro MMMYHOCYynpeccaHTa
TakKponnmmyca y NnayneHTKM C NoYeYHbIM NOBpeXXAeHNEeM.

B KJIMHUYECKUW CNYYAN

MaunenTKa K., 70 neT, 6bin1a nocTaBneHa B INCT OXKUAAHUA Ha TPAHCMNAHTaLMIO NeYeHn
no noBofy Hepe3eKTabenbHOro afibBEOKOKKO3a NeyveHu.

Mo gaHHbIM KOMNblOTEPHON TOMOrpadun B 1eBow gone neveHun S2,3,4 onpeaenanocb
rMNoAeHCUBHOE B LIEHTPE U runepaeHcrBHoe no neprudepun obpasoBaHie HEOAHOPOA-
HOW NNIOTHOCTW C Hannumem obbI3BECTBIIEHWNA KanCynbl; B KOHTPACTHble $a3bl MHTEHCKB-
HOro HaKoM/eHUA BelecTBa He Habnoaanoch; B BEHO3HY0 da3ly oTmeyvanacb rmnofgeH-
CUBHOCTb CpefiHMX OTAE/IOB MeYeHN Ha BCeEM NPOTAXKEHUN; B MPaBOW JONY NeYeHU Br3ya-
NU3NPOBANNCh PacLUMpPEeHHble BHYTPUMEYEHOUHble MPOTOKY; NleBas MeYeHOYHas BEeHa,
neBas NeyeHOYHasA apTepus 1 neBas BETBb BOPOTHOW BEHbl He NpoCiexnBanuch. [laHHas
peHTreHonornyeckasa KapTuHa COOTBETCTBOBasla Napa3uTapHOMY MOPaKEHMWIO MeyeHu
(anbBEOKOKKO3) C pacnpocTpaHeHrem Ha bunmapHyto KOHGN03HLMI0 U 6udypKaumio Bo-
POTHOW BeHbl. BHeOpraHHOro nopakeHus BblABNEHO He Oblno.

M3-3a nHBa3nn BOPOT MeyveHn MaTonormyeckmm npoLeccom TpaHcniaHTauma Obina
Bbl6paHa Kak MeTo[ OKOHUYATENbHOTO NeYeHUs.

Mo nabopaTopHbIM NOKa3aTenAM NalMeHTKa nepes onepawueit 6bina KOMNEHCUPOBa-
Ha (Tabn. 1). OTMeyvanca yMmepeHHbIii XonecTas, KOTopbIl NPOABAANCA MNOBbILIEHNEM YPOB-
HA LLO n ITTN go 603 E/n n 230 E/n cOOTBETCTBEHHO.

MauneHTKe 6bina BbINONHEHA OPTOTOMNMYECKaa TPaHCNNaHTaL A NeYEHN OT ymepLUero
[IOHOpa CO CMepTbio Mo3ra (Tabn. 2) No Knaccnyeckon MeToauke (C yaaneHmem petpone-
YEeHOUHOrOo OT[eNa HUXHeln Nonon BeHbl) (Tabn. 3).

A B

Puc. 1. KomnbloTepHas Tomorpa¢us 6pIoLHON NONAOCTN NAaLMEHTKN [0 TPaHCMIaHTaLumn:

A - apTepunanbHas ¢asa; B - BeHo3HaA dpasa

Fig. 1. Computed tomography of the patient’s abdomen before transplantation: A - arterial phase;
B - venous phase
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Ta6nuua 1

OvHamunka na6opaTtopHbIX Nokasarenen

Table 1

Dynamics of laboratory tests

Do TN 1Cno 3cno 5Cno 7 Cno 10CMno

Nenkouutsl, 10/n 12,1 17,2 15,8 12,3 16,3 10,2
lemorno6uH, r/n 131 103 94 95 98 106
Tpomb6ouuTsl, 10'%/n 291 209 229 155 201 277
Bunnpy6rH, Mkmonb/n 26 18 16,8 13,9 9,7 10,1
AnbbymuH, r/n 40 335 34 31,2 328 37,5
ACT, E/n 60 968 304 177 103 47
ANT, E/n 81 468 63 107 11 86
o, E/n 603 266 242 240 203 163
[TTn, E/n 230 151 264 491 345 262
MoueBurHa, Mmonb/n 53 11,3 28,3 8,2 8,6 5,7
KpeaTuHWH, MKMOsb/n 69 138 238 75 88 77
CKO uncrtatuH C, min/MuH 36 18 11,4 25 40 41
C-peaKTuBHbIN 6enoK, Mr/mn 15,2 60 41 38 23 45
MHO 1,16 1,42 1,2 1,04 1,06 1,01
KoHueHTpaumna Takponumyca, Hr/mn 0 0 0,9 104 3 4,5

Mpumeyanua: TN - TpaHcnnaHTauma nevexn, CMO — cyTKn nocne onepauun.

Ta6bnuua 2

XapaKTepucTukun goHopa

Table 2

Donor characteristics
XapakTepucruka MNMokasaTtenu
Bospact 43 ropa
MpuynHa cmepTn mo3ra WHcynbt
Mon Myx.
HnutenbHocTb UBJ1 4 cyT.
lemorno6uH 114 r/n
JlenkouwnTol / MA 16x10°/Mn / 3%
ACT/ANT 56/59 En/mn
Na 131 mmonb/n
lenato3 Het
BasonpeccopHasa nogaepxka Het

Ona HAYKUMN UMMYHOCYMNPeccuBHON Tepanuu 6bino BBegeHo Ha 0 1 4-e cyTKM nocse
onepaumu (CMO) 20 mr 6asunmkcymaba (@HTaroHMCT peuenTtopa UT-2Ra-numoounTos) n
meTtunnpeaHn3onoH 500 mr, 250 mru 125 mr Ha 0, 1, 2-e CMNO cooTBeTcTBEHHO. [Togaepun-
BawLas MMMyHocynpeccusHas Tepanus (UCT) Bkntovyana Takponumyc co 2-x CMO, mode-
Tna mmkogpeHonart B fo3se 1 r/cyt ¢ 4-x CMO n megpon 20 mr/cyT ¢ 3-x CIMO.

MocneonepaunoHHbIA Nepuod npoTekan 6e3 Xnpypruyeckux ocnoXHeHuin. AnHa-
MMKa flabopaToOpHbIX NOKa3aTesiell B NOC/IeonepaLUiOHHOM Neproae npeacTaB/ieHa B
Tabn. 1.

«Xupyprua. BoctouHaa EBpona», 2022, om 11, N2 2 275

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPKAHUIO




MNpumeHeHe Me3eHXManbHbIX CTBOJIOBbIX KNETOK ANA JleueHns AMC(I)yHKLlI/IVI
TpaHCnnaHTaTa NeyeHu, BbI3BaHHOM XPOHNYECKM OTTOPXKeHUeM. KnuHmnyeckmin CJ'Iyl-laI7I

Ta6bnuua 3

XapaKTepucTuK1N Xupyprmyeckoro stana neyeHus

Table 3

Characteristics of the surgical period of treatment
XapakTtepucrtuka MNMokasaTtenu
Bpems obuien nwemnmn TpaHcniaHTaTa 570 MyH
Bpemsa TennoBow nwemmmn TpaHcniaHTaTa 40 MUH
Arenatnyeckuin nepuog 46 MUH
KpoBonoTteps 1300 mn

Pe3ekuma petponeyeHouHoro otaena HIMB; Haa-,

KaBanbHasa peKoHCTpyKLMA .
nojneyeHouYHbI KaBakaBabHble aHaCTOMO3bl

MopTanbHaa peKoHCTPYKLUKUA MopTo-nopTanbHbIi aHaCTOMO3
ApTepuanbHan peKOHCTPYKLNA OINA poHopa + OlA peunnueHTa
BbununapHas pekoHcTpyKLUna Xonepoxo-xonefoaHacToMo3

Mpumeyanus: HIMB - HWXHAA nonas BeHa; OMNA - o6Lwan neyeHouHasa apTepus.

Ocob6eHHOCTbIO TeYEHUA paHHEro NOC/IeonepaLoOHHOrO Nepuoa ABMIOCh pa3BuTUe
OCTPOro NoYeyHoro nospexaeHuns (Tabn. 1), UTo CONPoBOXKAANOChb MakCMManbHbIM Mo-
BblLLEHNEM YPOBHA MOYEBMHbI (28,3 MMMONb/N) n KpeaTuHWHa (238 mkmonb/n) K 3-m CMNO
1 cHUXKeHnem ypoBHA CKO po 11,4 mn/muH n gnypesa go 460 mn/cyT (Tabn. 1). BeegeHune
Takponummyca c 3-x ClMO 6b110 NpuocTaHoBNEHO 11 BO306HOBEHO ¢ 7-X CMO B MUHMManb-
HOW fO3MpPOBKe Mo 2 Mr/cyT nof nabopaTopHbIM KOHTPOSIEM NOoYeYHON QYHKLUN U KOH-
LeHTpaummn Takponumyca (tabn. 1).

MauneHTKa B yLOBNETBOPUTENIbBHOM COCTOAHUM Obina BbiNnMcaHa Ha ambynaTopHoe ne-
yeHue Ha 12-e CMO.

B TeueHme roga nocne onepaymm naumeHTKa YyBCTBOBaNa cebs yaoBIeTBOPUTENbHO,
KNUHMKO-NabopaTopHble nokasaTtenu Obinu B Hopme (puc. 2). MMIoKOKOPTUKOCTepOUAbI
(FKC) 6b1n1n oTMeHeHbI Yepes 2 MecAla Noce TpaHcnnaHTauumn, modetmna MmkodeHonat
(MMO®) - uepe3 6 mecALeB. MeanaHa KOHLEHTpaLMKN Takponnumyca Ha ambynaTopHoOm
3Tane B TeyeHme roga coctasmna 4,95 Hr/mn (MMHUManbHas — 3,2 HIr/M; MakCUManbHana —
8,5 Hr/mn).

Yepes rog nocne onepauuu Ha 361-e CIMO Ha doHe cTabUNbHOro COCTOAHMUA U ONTU-
ManbHOro ANnA 3TOro CpoKa Mocne onepauum pekuma MMMYyHOCYNpPEeCCMBHOW Tepanunn
y MauueHTKn passunacb AucdyHKUMA TpaHCnnaHTata (puc. 2), UTo CONpOBOXKAANOCh
XeNnTyXol, Xonectasom 1 LMTONN30oM. YpoBeHb 6unnpybuHa coctaBun 156 MKmonb/n,
ITTN-221Ea/n, WO - 437 Ea/n, ACT - 511 Ea/nwn ANT - 507 Ea/n (pwuc. 2).

MNposepeHo obcnegoBaHue, no faHHbim Y3 OB, KT, MPT xupypruvyeckoro cybcTpata
ONCOYHKLUMM BbIABNIEHO He 6b110. MapKepbl BUPYCHbIX FrenaT1ToB, ONMOPTYHUCTAYECKOW
NH}EKUUN 1 ay TOMMMYHHOW NaToNorm neveHun 6b11m oTprLaTeNibHbIe.

BbinonHeHa nyHKUMOHHaA bruoncua neyenn (puc. 3). luarHocTMpoBaHo no3aHee Kie-
TOYHOE OTTOp»KeHMWe TpaHcnnaHTaTta. HasHaveHa nynbc-tepanusa (MT) NKC (metunnpegHu-
30510H 500 mr B cyTKK, 3 aHA), nogaep»kusatowian NCT ackanmpoBaHa A0 TpexX KOMMNOHEH-
TOB (Takponumyc 5 r B cyTku, MM® 1 1 B cyTKu, Meapon 24 Mr B CyTKIN MOC/Ie OKOHYaHWA
nposegeHua 7).
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Puc. 2. UMMyHocynpeccBHas Tepanus B nocneonepauioHHoOM nepuoje 1 nabopatopHble nokasaTtenmn
Fig. 2. Immunosuppressive therapy in the postoperative period and laboratory tests
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C

Puc. 3. Buoncua TpaHcnnaHTaTa nevyeHu (OKpacka remaTtoKCUINHOM M 303UHOM, X200):

A -361-e CMO, ymepeHHOe BoCNajieHe BOPOTHOI BEHbI € paclupeHneM NopTanbHbIX TPAaKTOB,
yMepeHHOe NoBpeXAeHUE KeNMUYHbIX NPoToKOoB; B — 382-e CMO, noBpexaeHNEe XKeN4YHbIX NPOTOKOB
c 303nHOGUAbHON TpaHcPopMaLeil LUTonnasmbl, yBeIM4eHNEM Afep 1 X HeperynAapHocTbio;
BOCNaneHne BOPOTHOI BeHbl oTcyTcTBYyeT; C — 458-e ClMO, He3HaunTeNnbHaA nopranbHaa
BoCnanuTenbHasa MHGUNBTPaLUA C NCYE3HOBEHNEM Ke/TYHbIX TPOTOKOB

Fig. 3. Liver transplant biopsy (hematoxylin and eosin staining, X200): A - 361 POD, moderate
inflammation of the portal vein with dilatation of the portal tracts, moderate damage of the bile ducts;
B - 382 POD, bile duct injury with eosinophilic transformation of the cytoplasm, an increase

in nuclei and their irregularity; absence of the portal vein inflammation; C - 458 POD, insignificant
portal inflammatory infiltration with disappearance of the bile ducts

K 382-m CINO oTMeuanocb yMeHbLUEeHMe BblPaXKeHHOCTY LUTOANTUYECKOIO CUHAPOMA,
conpoBoxpatoweroca cHkeHem ACT go 127 Eg/n v ANIT po 371 Ea/n. Tem He meHee, He-
CMOTPS Ha NPOBOAVMYIO TEPANKIO, MPOAOKUIICA POCT X0siecTasa. YpoBeHb bunupybriHa
K 382-m CINO coctaBun 172 mkmonw/n, IMTTM - 1171 Ea/n, W® - 381 Ea/n. boin npoBeaeH
NOBTOPHbIN KYpC NyNbC-Tepanuu cteporaamm. PesynbraTtbl rmcToNOrMyeckoro nccnepo-
BaHWA MOBTOPHOWN GMONCUN NOKa3anu NPU3HAKN PaHHEro XPOHNYECKOTO KIETOUYHOrO OT-
TopXeHuA (puc. 3).

Beupy otcytcTBua sdpdekTa Ha MT roKoKoOpTUKOCTEPOUAAMM, UTO COMPOBOXKAANOCh
HapacTaHmeMm ypoBHs [TTMN go 1212 Ea/nn ACT go 133 Ea/n, Ha 385-e CIMO K neyeHwmto 6bin
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nobaeneH BHYTpMBEHHbIN ummyHornobynuH (IVIG) B cymmapHoi gose 2 r/kr. Mpu aTom
NPOBEAEHHbIN MyNbTUMNIEKCHbINA aHanu3 Ha nnatdopme Luminex nokasan oTcyTcTBMe f0-
Hop-cneundryecKnx aHTUTeN.

Ha 392-e CIO (31-e cyTku neyeHna MchyHKUMM) y NaLMEHTKM pa3BUNOCb OCTpoe
noueyHoe nospexgeHvie (OMMM): ypoBeHb MOYEBUHbI NOBLICUNCA [0 32 MMOJb/N, Kpea-
TUHUHA — fo 143 mkmonb/n, CKO no ymctatmHy C cHM3Mnacb 4o 7 MA/MUH; OTMEYanocb
CHVIXeHMe cyToyHoro anypesa fo 600 mn B CyTKW.

PazsuTre OMMM notpeb6osano peaykuny Jo3bl TakposnnmMyca (C 5 Mr 1o 2 Mr B CyTKM)
C Uenbio CHVXEHNA ero TOKCUYEeCKOro BO34eNCTBYA Ha nouveyHyo oyHKUMo. Takponu-
MYC MOJIHOCTbIO He OTMEHASIV BBUAY YCYryonsowencs MMMyHOOrMyeckom anchyHKUum
TpaHCMNIaHTaTa: oTMmevanca npogoskeHHbln poct [T go 1601 Ea/n, ACT go 160 Ea/n n
ANT po 268 Ea/n (puc. 3).

YunTblBas fJaHHble cOBpeMeHHoW nutepatypbl [7, 8] n HakonneHHbI onbIT B Y «MuH-
CKWUM Hay4YHO-MPaKTUYECKUN LeHTP XUPYPrn, TPAHCMIAHTONOMMM U remaTonornm» no
NCMOJb30BaHNIO KNETOUHbIX OMOTEXHONOMMI Y NaLMEeHTOB MOC/e TpaHCMIaHTaumMm co-
NUAHBbIX opraHoB [9-11], Ans noagepaHusa rNy6UHbl UMMYHOCYTNPECCUBHONW Tepanun u
CO3[aHunA TONeporeHHoro ¢oHa naumeHTKe Obl MPUMEHEH anbTepHATUBHBIA BapuaHT
UMMYHOCYNPEeCCUBHONM Tepanunn — Me3eHxnManbHble cTBonosble Knetku (MCK). Vctou-
Hukom MCK nocny»kmna »npoBas TKaHb, NONyYeHHaa OT JOHOPOB CO CMePTbi0 MO3ra
(6rioMegMUNHCKI KNEeTOYHbIN NPOAYKT «KneTkn meseHxumanbHble yesioBeka TY BY
100660677.001»).

NHPy3umsa MCK 6bi1a npoBegeHa Ha 392-e CIMO, 396-e CMNO n 400-e CINO 13 pacyeTa
pa30Boi f03bl 2X 106 KNETOK Ha KI MacCbl Tena NauueHTKn (CyMMapHO NauueHTKa nosyyu-
na 523x10° MCK). MapannenbHo K 396-m CINO B cxemy neyeHns 6bin BKIIIOUEH YETBEPTHIN
KOMMOHeHT — MTOR-UHrMbuTop (cepTrKaH) B CyMMapHO JO3UPOBKE 3 Mr B CYTKN.

C 400-x CIMO (39-e cyTkM neveHus JUcPyHKLMKN) Y NALMEHTKN HaMeTMacb NonoXu-
TeNibHas AvHaMMKa No GyHKLUKN TpaHCNIaHTaTa — Hauyanock CTolnkoe cHkeHue T, ACT
n AJTT (puc. 2). OTMeuanach Takxe yCTOMUYMBaA NONIOXKNUTENbHAA AUHAMUKA 1 MO Noyey-
HOM QYHKLUUKN — HaYan CHMXKATbCA YPOBEHb MOYEBMHbBI Y KPEAaTUHUHA U HAMETUNCA POCT
CKO®. B 3T0M1 CBA3M KNeTouHas Tepanus Obiia NpeKpalleHa.

K 430-m CMNO (Ha 69-e cyTKM Hauana nevyeHua OWCOYHKUMM TpaHCNIaHTaTta) ypo-
BeHb 6unupyburHa coctasun 17 mmonb/n, WO — 299 Ep/n, ITTM - 1300 Ea/n (cHUXeHne
¢ 1753 Ea/n Ha 400-e CNO), ACT -118 Ea/n, AT - 103 Ea/n. Ha ¢oHe HM3KOW KOHLEeHTpa-
unm Takponumyca (0,8 Hr/mn) ¢yHKUMA MOYEK BOCCTAHOBWIIACh: YPOBEHb MOYEBVHbI CO-
ctaBun 7,1 Mmonb/n, KpeatuHuHa — 80 mkmonb/n, CKO - 25 ma/muH (puc. 2).

Yepes mecsu, Ha 458-e CMNO, npu KOHTposIbHOM 06cieioBaHUM Ha GOHE NPOJOMKEH-
Horo cHukeHus TTIN otmeyvanca He3HaumTenbHbI pocT LU®, ACT n AJT. UHdy3na MCK
B KonnuecTtse 169 MH KNeTok (13 pacyeTa 2 MITH KNETOK Ha Kr) Npueena K KynupoBaHuio
LUUTONNTNYECKOrO CMHAPOMA 1 NONOXUTENbHOM AMHAMMKe No xosnecTtasy. [mctonoruye-
CKOe ncciefoBaHve TpaHCMIaHTaTa MNeyeHn noKasano Npr3Hakn XpOHNYECKOro oTTop-
XeHus (puc. 3).

NabopaTtopHble nokasaTtenu Ha 495-e CMO npofeMOHCTPUPOBanu yaoBIeTBOpUTENb-
Hyto GYHKLMIO TPaHCMNaHTaTa 1 OTCYTCTBUE NoYeyHon AncdyHKLmm (purc. 2).

Ha sTane kneTouHoWn Tepanuu y nauueHTKW Obln M3yyeH MMMYHHbIA CTaTyC nyTem
onpepesnieHNa ypoBHA Cybnonynsuuin UMMYHOKOMMETEHTHbIX KNETOK B nepudepurye-
CKOW KpOBY METOAOM NPOTOUYHOW LnTodnoyMmeTpun. laHHble MUMMYHOGEHOTUMUPOBAHMSA
npencTaBneHbl B Tabn. 4.
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Ta6bnuua 4
AvHamnka ypoBHA cy6nonynayuii neikountos nepudepmnyeckoii Kposn Ha GoHe NpoBoOANMOVNA
KNeTo4YHoI Tepanun

Table 4
Dynamics of the level of subpopulations of peripheral blood leukocytes during cell therapy
392-e CMNO 396-e CMNO 400-e CMO 458-e CMNMO
Ao Mocne | fo Mocne [Jo Mocne Jo Mocne
NerikounTsl, X10°/n 12,98 11,57 111,45 14,7 14,7 17,33 10,88 10,37
Numdouuntsl, % 21,68 18,11 16,8 14,36 14,36 22,14 14,41 12,95
Numoouutsl, X10%/n 2,82 2,1 1,93 2,03 2,03 3,84 1,57 1,34
CD3+ T-numdounTbl, % 66,1 67,1 64,6 59,3 59,3 64,2 81 75
CD3+ T-numdounTsbl, X10%/n 1,864 1,40 1,246 1,203 1,203 2,465 0,79 1,005
CD3+CD4+, T-xennepbl, % 33,7 309 34 30,1 30,1 35,9 46,3 35,4
CD3+CD4+, T-xennepbl, x10°/n 0,950 0,648 |0,656 0,611 0,611 1,378 |0,449 |0474

CD3+CD8+, T-untotokcuyeckue, % | 19,7 22,7 21,8 19,3 19,3 17,5 26,7 29,3
CD3+CD8+, T-untoToKCHYecKune,
x10%/n

CD4+CD25highCD127-,
T-perynatopHble, %

CD4+CD25highCD127-,
T-perynatopHble, X10°/n

0,555 0476 0420 0391 |0,391 |0672 0,259 0,392

0,96 0,32 0,39 1,39 1,39 1,5 1,64 1,36

0,027 0,007 |0,007 |0,0282 |0,028 |0,057 0016 |0,018

CD19, % 27,7 25,4 31,2 358 35,8 31,3 14,4 18,0
CD19,x10%n 0,781 0,533 |0602 0,726 |0,726 1,201 0,14 0,241
CD16+56, % 6,0 7,6 4,0 4.8 4,8 44 42 6,9
CD16+56, x10°/n 0,169 0,159 |0,077 |0,097 |0,097 (0,168 |0,410 |0,092
CD3+CD4+

CD45RA+CD62L+, HanBHble
T-knetkn, %

CD45RA+CD62L+, HanBHble
T-knetkn, Xx10°/n
CD45RA-CD62L+, ueHTpanbHble
T-knetkn namaTu, %
CD45RA-CD62L+, ueHTpanbHble
T-kneTkn namaTtn, x10%/n
CD45RA-CD62L-, 3pdpeKkTopHble
T-kneTkn namaTn, %
CD45RA-CD62L-, a3dpdeKkTopHbIE
T-kneTkn namaTtn, x10%/n
CD45RA+CD62L-, TepMuHanbHoO
anddepeHunpoBaHHble, %
CD45RA+CD62L-, TepMrHanbHO
anddepeHumpoBaHHble, X10°/n
CD3+CD8+

CD45RA+CD62L+, HanBHble
T-knetkn, %

CD45RA+CD62L+, HanBHble
T-knetkn, x10°/n
CD45RA-CD62L+, ueHTpanbHble
T-kneTkn namaTtn, %

CD45RA-CD62L+, ueHTpanbHble
T-kneTkn namaTtn, x10%/n

22,3 19,2 22,3 26,1 26,1 20,2 13,5 154

0,211 0,124 0,146 0,159 |0,159 |0,278 0,610 |0,073

42,2 40,5 46,4 44,5 44,5 48,9 51,9 48,5

0,401 0,262 0,304 0271 |0271 |0,674 0,233 0,230

34,6 39,2 30,2 28,4 28,4 28,4 33,6 35,2

0,3288 |0,2543|0,198 |0,1735 |0,173 |0,391 0,150 |0,166

0,009 0,006 | 0,006 |0,0061 |[0,006 |0,034 |0,004 |0,004

12,8 8,5 131 11,8 11,8 10,2 10,9 8,7

0,071 004 0055 00462 [0,046 |0,068 |0,028 |0,034

10,7 10,7 16,2 12,5 12,5 141 9,3 10

0,059 0,051 |0,068 |0,0489 |0,048 |0,094 |0,024 |0,039
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OkoHuaHve Tabnmupl 4 / Table 4 end

392-e CMO 396-e CMO 400-e CMO 458-e CMO

fo ‘ Mocne | lo ‘ Mocne | flo ‘ Mocne | flo ‘ Mocne
CD3+CD8+
%E;‘gfx igﬁi;;ﬂ:‘be”c’p”"'e 33 491 |47 453 (453 445 43 49,8
?_Eﬁgfx igﬁi';;f"j’%f}‘;"p”"'e 0183 |0234 0175 01774 10177 (0299 0,111 |0,195
g%ﬁg:ﬁfﬁ:&;}:jﬂ;ﬁfb“ 434 [317 |29 304 304 312 |365 315
%Eﬁgfx igﬁi;ﬁ%ﬁgop”b'e 0241 10151 (0122 [0,1191 [0,119 |0,209 |0,094 |0,123
JAeHApUTHDbIE KNeTKN
DCm, % 0055 1005 |004 [005 [005 |01 029 |046
DCm, x10%/n 0,0071 | 0,005 |0,0045 |0,0073 |0,007 0,017 |0,031 |0,047
DCp, % 0,001 |0 0 0 0 0 0,005 | 0,005
DCp, x10%/n 0,0001 |0 0 0 0 0 0,0005 | 0,0051
DCp/DCm 00182 |0 0 0 0 0 0,016 |0,011
CD19+ (B-numdouuTbi)
Naive B-numdpouuntbl, % 73 68 66,5 63,5 63,5 55 59,2 47,7
Naive B-numdounTsl, X101 0,5702 | 0,3627 0,4 04614 04614 0,661 |0,082 |0,115
MZB-knetkn namaTtu, % 4,4 3,4 7.7 9,4 9,4 9,8 7 11,9
MZB-kneTku namatu, X10%/n 0,0343 |0,0181 0,046 | 0,0683 |0,0683 0,117 |0,009 |0,028
B-kneTtkn namatu, % 15,2 12,5 20,2 21,5 21,5 27,4 24,3 33,8
B-kneTku namaTy, x10%/n 0,11873 | 0,0666 | 0,121 |0,1562 |0,1562 | 0,329 | 0,034 |0,081
B-perynaTtopHble kneTku, % 51 6,4 7,2 4,1 4,1 14 2,3 14
B-perynaTopHble kneTkn, x10/n | 0,03983 | 0,0341 0,043 | 0,0297 |0,0297 | 0,016 |0,003 |0,003
Mnasmouwntsbl, % 15 0,6 0,3 0,2 0,2 0,2 0,1 04
MnasmoumTbl, x10%/1n 0,01171 | 0,0032 | 0,001 |0,0014 |0,0014 |0,002 |0,0001 |0,0009

Kak nokasanu pe3ynbTaTbl NPOBEAEHHOro UcCnefoBaHWA NMMYHONTIOMMYECKUX Mo-
ka3zaTenei, seegeHne MCK cnoco6cTBOBano yBenuueHno ypoBHA MUENOWNIHbIX OeH-
OpuTHbIX Knetok (DCm) nocne Kaxpow nHoysnn (puc. 4). Ha doHe npoBoagumoro Kypca
KNeTouHOW Tepanuy OTMeYancsa NocTeneHHbIn pocT obuiero konnyectsa DCm B nepu-
bepuryeckoit KpoBM NO CPAaBHEHMIO C UCXOAHbIM, YTo cocTaBunio 0,0071x10%/n go nepso-
ro eeefeHunaA Ha 392-e CMO n 0,017x10°/n nocne 3-ro BBeaeHua Ha 400-e ClO, a Takxe
0,047%x10°/n Ha 458-e CIMO (pwuc. 4). HezHauuTenbHoe cHukeHne DCm nocne 1-ro Bee-
eHuA, No-BUAMMOMY, CBA3AHO C ellle HeJoCTaTOYHOWN ry6UHON MMMYyHOCYnpeccumn m
rMneppeakTMBHOCTbIO MMMYHHOWM CUCTEMbI PELMNUEHTKN N 06bACHAET He0OX0ANMOCTb
npogonxeHnsa nedennsa MCK.

Ha doHe npoBefieHNA KNETOUHON Tepanum OTMeYanca Takke POCT OCHOBHOW cynpec-
copHoi cybnonynaummn T-perynatopHbix CD3+CD4+CD25MhCD 127 naumdouuTos (Treg)
(pnc. 5).

Tak, ypoBeHb CD3+CD4+CD25""CD127- numboumto Ha 392-e CMO go Havana Kre-
TOYHOW Tepanum coctasnan 0,027x10°n, a Ha 400-e CMNO - 0,057x10°%/n. lononHuTenbHan
opHoKpaTHaa uHdy3na MCK Ha 458-e CIO Takxe cnocob6CTBOBaNa YBeNIMUYEHNIO YPOBHSA
T-perynatopHbix numdounTos ¢ 0,016x10%/n go 0,018x10°/n.
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Puc. 4. luHamnKa ypoBHA MNEIONAHBIX AEHAPUTHDLIX KNeTOK Ha pOHe K/IeTOUHOI Tepanun:

A - puHamnka DCm npm TpexkpaTtHom BBegeHun MCK (c 392-x no 400-e CMO); B - yposenb DCm nocne
pononHuTenbHoi nHeysum MCK Ha 458-e CMO

Fig. 4. Dynamics of the level of myeloid dendritic cells during cell therapy: A - DCm dynamics after MSC
three injections (from 392 to 400 SPO); B - DCm level after additional infusion of MSCs at 458 SPO

0,07 9 Treg 00185 0 Treg
0,06 X10°/n/ 0018 L10%
005 X107 00175
0,04 0,017
0,03 0,0165
0,02 0,016
0,01 00155

0 | 0,015

392-e CMIO/POD 396-¢ CMIO/POD 400-e CTO/POD 458-e CTO/POD
A B

Lo unoy3sun/before infusion M Mocne nHdy3sun/after infusion

Puc. 5. AiuHamuka ypoBHs T-perynatopHbix CD3+CD4+CD25"9"CD127- numdpoumnToB Ha poHe
Kneto4yHom Tepanum: A - guHamuka Treg npn TpexkpaTtHom BBeaeHun MCK (c 392-x no 400-e CMO);

B - ypoBeHb Treg nocne gononHutenbHoii nHdpysnm MCK Ha 458-e CIMO

Fig. 5. Dynamics of the level of T regulatory CD3+CD4+CD25""CD127- lymphocytes during cell therapy:
A - dynamics of Treg after MSC triple administration three times (from 392 POD to 400 POD); B - Treg
level after additional infusion of MSCs at 458 POD

OtcytcTBUe 3ddekTa nocne nepsoit MHOY3mMm MCK Ha 392-e CINO nogTeepKaaeT He-
06xoAMMOCTb NPOBeAEHUA Kypca Tepanun n3 Heckonbkux uHdy3sun MCK gna poctmxe-
HMA HEOOXOAUMOro MMYHOTONIEPAHTHOIO GOoHa peLunmeHTa.

MposepeHune 3 nHoy3nit MCK B cymmapHoin fo3e 6x10° KneTok Ha Kr Macchl Tena B
UTOre NPUBENIO K CHUXKEHUIO LIUTONIMTUYECKOTO 1 XONeCcTaTUYeCcKoro CMHAPOMOB Y peLu-
nNUeHTKN (punc. 2).
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Puc. 6. ilnHaMmuKa ypoBHA cy6nonynaumnin numdpouutos nepnpepuyeckoil Kposu Ha poHe Tepanum
MCK: A, B - aguHamuKa oTHocuTenbHoro Konnyecrsa CD3+CD8+naive T-numéouuTos; C, D - gnHamunka
OoTHOCUTenbHoro Konuyecrsa CD19+naive B-numdouyutos

Fig. 6. Dynamics of the level of peripheral blood lymphocyte subpopulations during MSC therapy:

A, B - dynamics of the relative amount of CD3+CD8+naive T-lymphocytes; C, D - dynamics of the relative
amount of CD19+naive B-lymphocytes

NmmyHocynpeccnBHbl 3bdeKkT Me3eHXManbHbIX CTBONIOBbIX KNETOK Oblfl Tak»Ke Noj-
TBEPXKAEH CHUXEHWEM OTHOCUTENIbHOTO KONM4yecTBa SIMMAGOLUUTOB LIMTOTOKCUYECKOW
cybnonynaumm CD3+CD8+naive T-KNeTOK M OTHOCUTENbHOIO KoNMyecTBa cybnonynaumm
B-numdounTos - CD19+naive (puc. 6, Tabn. 4).

B ObCYXIOEHUE

MpoBefeHHbIN aHaNM3 NEeYEHUss MALMUEHTKM C XPOHMYECKUM OTTOPMEHWEM TPaHC-
MnaHTaTa NeyYeHn NPOAEMOHCTPUPOBAJT CXOXKNME C MOYYEHHbIMM PaHee B KIUHKKe pe-
3ynbTaTtamy npumeHeHus MCK npu TpaHCMaHTauUm NeYeHn 1 NoYeK, YTo NOATBEPAMIIO
KNMHUYECKY10 3$PEKTUBHOCTL pa3paboTaHHOIro MeTofa NPV IeUeH JaHHON NaTosiorum
TpaHcnnaHTaTa [9-13].
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Kak nokasanum paHee npoBefeHHble nccnefoBaHna no npumeHernnio MCK gna ue-
OYKLUUN MMMYHOCYNpeCccumn Npu TpaHcnnaHTaumm connaHbix opraHos — MCK okasbiBanu
6naronpuATHOE BNUAHME Ha TeYeHMe PaHHEro nocneonepaurioHHOro neprofia 1 cnoco6-
CTBOBaJIM CO3[aHNI0 TONEPOreHHOro MMMYHOPEHOTUMA, YTO COMPOBOXKAANOCH CHUMKEHU-
€M YacToTbl pPa3BMTUA oTTopXKeHuA [9, 10].

Ncnonb3oBaHne MCK npu pasButuM OCTPOro NOYEYHOro NoBpexAeHUA Henocpen-
CTBEHHO B paHHEM nocneonepaLoHHOM nepuoge y naumeHToB nocse TpaHcnnaHTaumm
neyeHn no3eonano 6esonacHo, 6e3 pucka pa3BUTUA anIoUMMYHHOTO KOHONMKTa, peay-
LMpOBaThb U Aa)<e NOIHOCTbIO OTMEHATb 6a30BbI UMMYHOCYNPeCcaHT Takponumyc [11].

Pe3ynbTaThl MPOTOYHON LMTOMNYOMETPUN TaKXKe KOppenvpoBanu C NofayvyeHHbIMU
paHee Hamu JaHHbIMW. Tak, POCT KONMYeCcTBa MUENOUAHbBIX AEHAPUTHBIX KNeTOK nocne
TpaHCMNaHTaUUmM NOYKN COOTBETCTBOBAJI MMMYHOTONEPAHTHOMY GEHOTUMY, @ CHUKEHME
3TOW NONYNALUN NENKOLUTOB ABMAANOCH MPOrHOCTUYECKMM MapKepOM MO3AHEro KNneTou-
Horo oTTopxeHua [12]. B To e BpemA B OTAaNeHHOM Nepuofe nocne TpaHcnnaHTauum
neyeHy, JOCTOBEPHbIM HENMHBA3NBHbIM MOKa3aTeNieM OTTOpXKeHUA 6bln onpefeneH apy-
rov 6romapkep — MOBbILIEHHbIA YPOBeHb cybnonynaumm untotokcmyecknx CD3+CD8+
T-numooumTos [13].

B paHHoW paboTe, B OTANYME OT pe3ynbTaToB NpefblayLwmnx NccnefoBaHnii, Mbl Nomy-
YK HOBYIO KOPPEeNALMIo ABYX UMMYHODEHOTUNNYECKINX NOKa3aTene B 3aBUCMOCTM OT
BbIPA>KEHHOCTU peakLmn OTTOPXKEHUA: OCHOBHOW cynpeccopHou nonynaunmn CD3+CD4+
T-knetok — perynatopHbix CD3+CD4+CD25M"CD127- T-numdounToB 1 cybnonynaumm
B-numdounTtos — CD19+naive KneTok. [pn OTTOPXKEHMN OTMEUYANOCh CHUXKEHWE Konnye-
CTBa CynpeccopHbix Treg v yBennueHue aHTUTEN-Npoayumpyowmnx B-knetok, n Ha060oporT.
YpoBeHb flaHHbIX MOKa3aTenel MMeeT IOrMYHoe 06bACHEHWE 1 MO3BONAET NX PaccMaTpu-
BaTb Kak MoTeHUManbHble HeMHBa3NBHble BIOMapKepbl OTTOPXKeHWA. TeM He MeHee 3Tu
pe3ynbTaTbl NONyYeHbl B paMKaX AeMOHCTPALMM KIIMHMYECKOro cilyyas 1 TpebytoT fanb-
HelLwero n3y4yeHna n Banugalmnm.

B 3AK/TKOYEHUE
JaHHbIN KNMHNYECKNI CyYaln AEMOHCTPUPYET:

1. 2¢$PEKTMBHOCTb Me3eHXUMasIbHbIX CTBOSIOBbIX KJIETOK Kak cnocoba afbTepHaTUBHOMN
MMMYHOCYNPeCCUBHOW Tepanuy, MO3BOMAKLWEN 3amellaTb MMMYHOCYNPECCUBHbIN
3bdeKT 6a30BbIX UMMYHOCYNPECCAHTOB (MHIMOUTOPOB KabLMHENPYHa).

2. BO3MOXHOCTb MUHMMM3aLMM [O3bl TAKPOAUMYCa NPU Pa3BUTUKN MOYEYHOIO MNOBPEXK-
LeHnA Ha GOHe XPOHUYECKOTo OTTOPXKEHMA TpaHcnnaHTata 6e3 prcka ycyrybneHus
TAXKECTU UMMYHOJIOTMYECKO ANCOYHKLMM.

3. HeobxoanmocTb NpoBeAeHNA AanbHeNLWero nccnefoBaHma no ncnosbsosaHunio MCK
B OTAaNIeHHOM Mepurofe nocie TPaHCMIaHTaLumn C Lenblo ynydlweHnsa pesynbTaTtoB
NleyeHns faHHOIM KaTeropum NnaumMeHTOB 3a CYET CHUKEHUA PUCKOB Pa3BUTUA NOYeY-
HOrO MOBPEXAEHUA N YAaCTOTbl UMMYHONOTMYECKUX OCJIOKHEHNUN, @ TakKe BO3MOX-
HOCTb Pa3pPabOoTKN HENHBA3MBHbIX 6MIOMAPKEPOB NO34HEr0 OTTOPXKEHWA TPAHCNIAH-
TaTa nevyeHu.
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O630p TpaHCNNAHTALVOHHOM MOMOLLM NaLMeHTaMm

C TEPMUHAJIbHOW CTaANEN XPOHNYECKON BONE3HM
noyek B 06MacTHbIX LeHTpax Pecnybnnkn benapyco
(kK 100-neTHemy obuneto npodeccopa H.E. CaBueHKo)

OCHOBHbIM OT/IMYMEM MPOrPaMMbl TPAHCMAAHTALMUN NOYKN, XapaKTepr3yoLWmnm BTO-
pyto gekagy 2000-x rr., N0 CPaBHEHWUIO C NpeablayLen NcTopuen TpaHcniIaHTonornm B
Hallel cTpaHe, HayaTtoi 11.09.1970 npodeccopom, akagemmkom HAH benapycm H.E. Cas-
UeHKO, CTaslo BHeApeHUe 3TO TEXHONOMMN B 06NacTHbIX LieHTpax Pecnybnukn benapyco.

MepBas TpaHCNNaHTaLMA NOYKM 3a Npeaenamm r. MMHCKa 6bina BbinosniHeHa 20.05.2011
Ha 6a3e Y3 «bpecTckas 06nacTHasa KnmHmnyeckas 6onbHuua» (Kanaunk O.B., WecTiok A.M.,
Oxpemyk [0.1., lobaH /.B.) nauymenTy C. 37 net. 3aBeplueHa paboTa No AeLeHTpanusaumum
TPAHCMIAHTONOMNMYECKON NOMOLLM NaLMeHTaM C TePMUHANbHOW CTaguen XPOHNYEeCKon
6onesHn noyek (XbIM) BHeapeHEeM TpaHCMNaHTaUMM Noyku B Y3 «MoruneBckas obnact-
Has KNMHMYecKaa 6onbHuua» ¢ 06.01.2018. Ha cerogHALWHNI AeHb Ha 6a3e 'Y «MUHCKuin
HayUYHO-NPaKTUYECKUI LEHTP XMPYPrn, TPAHCMIAHTONOT W 1 FeMaToNorMm» TPpaHCnnaH-
TauuuM NOYKM OT YMePLUUX JOHOPOB BbIMOMHAKTCA TONbKO NaLMeHTaM, NPOXKMBaoLWUM B
r. MMHCKe 1 B CTONTIMYHOM pervnoHe.

Bce obnacTHble LeHTPbI TPAHCMIaHTaLMM CO3aBaiiCh MO OAMHAKOBOMY MPUHLMMY —
06s3aTeIbHOE HanuMuue MOJSIHOTO LMKMNa TPaHCMIAHTONOMMYEeCKOW MOMOLLM, @ UMEHHO
HanMuyme opraHM3aLMOHHON CUCTEMbI TPAHCMNAHT-KOOPAMHALNN NOCMEPTHOrO AOHOP-
CTBa, OTOOP MOTEHUMANbHbIX PELMMMEHTOB MOYKM NS JINCTa OXULAHMSA, BbINOJIHEHMWE
onepauun nNo TpaHCNAaHTaLUM NOYKN 1 KOPPEKLMY NOCNeonepaLMOHHbIX OCIOXKHEHNI,
OKa3saHWe KOHCY/bTaTUBHOWM aMbynaTopHOM U HeGPONOrMYeckon CTaLMoHapHOM NOMo-
LUK Ha BeCb nepuof GYHKLMOHUPOBaHUSA NMOYEUYHOro TpaHcnaaHTaTa. [pr 3Tom 6a3a pe-
cnybnmnKaHCKoro LeHTpa TpaHcnnaHtauum B MY «MUHCKMIA HayUHO-MPAKTUYECKUI LIeHTP
XVIPYPru, TPaHCMIAHTONOMMMN U reMaTosIorm» OCTaeTCA MOCTOAHHO AOCTYNHOW ANA Hau-
6onee CNOXHbIX N PefiKMX CJlyYaeB OKa3aHWA TPAHCMIAHTONOMMYECKON NOMOLLM (TPaHC-
niaHTaumMA NOYKM OT XKMBOFO AOHOPa, TPETbA M Nocsedyowme TpaHCMIaHTauumM NoYvkn
peunnmneHTy, CUMyfbTaHHble TPaHCMaHTaLUM NOYKN — MaHKpeac, MOYKN — NMeYeHb N T. 4.).
Kpome 310ro, Bo Bpemsa naHgemun COVID-19-nHbeKLMm, B yCNOBUAX NUMUTA CBOBOLHbIX
MECT B OTAENEHMAX PeaHuMauum unm nepenpopunmpoBaHmsa HEKOTOPbIX LIEHTPOB Noj
NH}EKUMOHHbIE CTaLMOHAPbI, TPaHCMaHTaLMOHHAA NOMOLLb BPEMEHHO OKa3blBasacb B
r. MnHcKe peuunmeHTam CO BCen CTPaHbI.

Ha npotsxxeHuun 10-neTHero neprofa BCs UHPopMaL s O pe3ynbTaTax TPaHCMIaHTa-
UM NOYKM B PErMOHax cobmpanacb B 06NN PEFNCTP AaHHbIX, MO3BONAWMIA NpeacTa-
BWTb pe3ynbTaTbl 3TON paboTbl B JaHHOM 0630pe.

3anepuog c 2011 no 2020 rog B 06nacTHbIX LeHTpax Pecnybnuku benapycob BbinonHe-
HO 1222 (34,56%) TpaHchaHTauMmM NoYkun. XapakTepHO, UTO NOKa3saTeNn pervoHanbHoOm
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TPaHCNAAHTaLMOHHON aKTMBHOCTY UMEIOT TeHAeHUMIo K pocTy. B yactHoctn, B 2011 rogy
6b110 NpoBefieHo Bcero 15 TpaHcMNaHTauun noyku, a 8 2019 rogy — 204 onepaTuBHbIX
BMeLUaTeNbCTBa, TakUM OOpPa3oM, [O0MA «PErMOHASNIbHbBIX» TPAHCMMAHTAUMA JOCTUMNA
54,3% oT obuiero rogoBoOro KonuyectTsa onepauuii. [lMHaMmrka ymcna TpaHcnnaHTauuim
noukun B obnacTHbIX LeHTpax Pecny6nukn benapych 3a BTopyto gekagy 2000-x rr. npea-
CTaBnieHa Ha puc. 1.

McToprueckaa nocnegoBaTelbHOCTb OTKPbITMA PernmoHasnbHbIX TPaHCMIaHTaunoH-
HbIX MPOrpamMm OTpasuniacb Ha OOLIEM KOMMYECTBE BbIMOJIHEHHbBIX ONEPATMBHbBIX BMe-
LaTeNbCTB B 3TUX LieHTpax. Hanbonbliee yncno TpaHCNAaHTaLmMiA 32 OTYETHBIN Nepuog
npoeenu B bpecTckoit obnactn Ha 6a3e Y3 «bpecTckan o6acTHan KMHUYeckas 60sb-
Huua» — 408 (33,4%) onepauwun. B T'Y «PHIL, meguumHCcKon pagnonornm n sKonornm ye-
nosekKa» I. lomenA BbINONHEHO 364 (29,8%) TpaHcnnaHTaumn, Ha 6ase Y3 «[pogHeHCcKas
YHUBepcUTeTCKana KnuHuka» — 237 (19,4%) onepauui, B Y3 «Butebckana obnactHaa KnnHu-
yeckana 6onbHULa» — 132 (10,8%) TpaHcnnaHTaumu, a B Y3 «MorunneBckaa o6nactHasa Knu-
Huyeckana 6onbHMLa» — 81 (6,6%) onepauuna No nepecagke Noykn. COOTHOLIEHME Yncna
TpaHCMNaHTaUMin NOYKM B permoHanbHbIx LeHTpax Pecnybnuku benapycb npefctaBneHo
Ha puc. 2.

Bcero 3a gaHHbI BpeMeHHOW nepuog BbICOKOTEXHONIOrMYEeCKasas MeauuuHCKasa no-
MoLLb OKa3aHa 1186 nauneHTam, 132 TpaHcnnaHTaTa yTpaTuny GyHKUMIO, U3 HUX 91 TpaHCc-
nnaHTaT 6611 yaaneH. B 72 cnyyasx (5,9%) TpaHCnnaHTaLmaA NOYKM BbINOMIHANACH peumnu-
€HTam NOBTOPHO. YMepno 139 peunnmneHTOB NOYKN.

CoBepLUeHCTBOBaHME XUPYPrnyeckor TeEXHUKM, a TakKe ONTUMU3aLuna BeaeHna nam-
€HTOB KaK B paHHeM, TaK 1 B OTAa/IeHHOM Noc/ieonepaumoHHOM Nepuoge No3Boanam pac-
WMPUTb BO3MOXKHOCTb OKa3aHMA TPAHCMIAHTONIOMMYECKON MOMOLLM He TONbKO rpakaa-
Ham Pecny6nukn benapychb. /13 obLero umcna Bcex TpaHCnnaHTaumim noykn B bpectckon
1 fomenbckom obnacTax 3a OTYETHbLINA Nepuog 6610 BbiNosHeHO 99 (12,8%) onepauwnit
Hepe3sugeHTam Pecnybnukn benapych, 13 KOTopbix NogaBnstoLlee 60NbLIMHCTBO COCTaB-
NAT rpaxaaHe YKpauHol (94 TpaHcnnaHtauum). Takum o6pa3om, naumeHTam, MMM
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Puc. 1. luHamuka o61ero 4ncna TpaHCNAaHTaumia NOYKN B 06n1acTHbIX LeHTpax Pecny6nunkmn Benapycb

«Xupyprua. BoctouHaa EBpona», 2022, om 11, N2 2 287

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




0630p TPaHCMNAHTaLMOHHON NMOMOLLM NaLMEHTaM C TEPMUHANbHOW CTaanein XPOHYECKo 6onesHN
noyek B 061acTHbIX LeHTpax Pecnybnnkun benapychb (k 100-neTHemy tobuneto npodeccopa H.E. CaBueHKo)

Morunes Bpect
Butebck 6,6% 33,4%
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Puc. 2. PacnpegeneHve goneii TpaHCNaHTaLMii NOYKU B pernoHanbHbIX LieHTpax Pecny6nuku benapycb

H6enopycckoe rpakaaHCcTBo, 6b110 BbiNnonHeHo 1123 (87,2%) TpaHCnnaHTauMm B pervo-
HaslbHbIX LieHTpax benapycu.

Bo3pacT peunnneHToB, oNneprpoBaHHbIX 3a OTYETHbIN Nepunof, CyLeCTBEHHO He 13-
MEHW/ICA: MenaHa cocTaBuna 46 (36-55) net.

B 6onee uem nonoBmHe ciiyyaes 3Tronorua TepmuHanbHowm XbIM nmena npmpoay xpo-
HUYecKoro rnomepynoHedpputa - 679 (55,7%) cnyyaes, BAMI - 193 (15,8%), XTUH - 124
(10,2%) (pwc. 3). Mopdonorunueckaa sepudnkauua npuunHbl XbIN'y naumeHTos ¢ Hedpu-
TUYECKUM UM HEPPOTMYECKMM CUHAPOMaMUN B PEMMOHAsIbHbIX LIEHTPaxX KpaHe HU3Kas.
XpoHuuecknii rnomepynoHedput nmen mopdonorunyveckyro sepudurkaumio TONbKo B
43 cnyyanx (6,6%).

MegnaHa BpeMeHu OXKMAaHNA NOYEUYHOro TPaHCMIaHTaTa B PErMOHabHbIX LeHTpax
cHu3mnacb ¢ 480 (405-1155) aHen 8 2011 roay ao 218 (73-397) aHen B 2020 rogy (pwc. 4).

Mo cocTtoaHMio Ha 31.12.2020 B NUCTe OXMAAHUA TPaHCMMNAHTaTa MOYKU COCTOANN
TonbKo 68 rpaxpaH Pecny6nukn benapycb, npoxKuBatowmx B pernoHax Hallen cTpaHbl
(B bpectckor ob6nactu — 13, B fTomenbckon obnactn — 19, B [poaHeHcKon obnactu — 8, B Bu-
Tebckom obnactu — 9, B Morunesckon obnactu — 19). XoueTca HageATbCA, UTO Takas HU3-
Kas HaNoNHAEMOCTb JINCTa OXKMAAHUA HOCUT BPEMEHHBIN XapakTep 1 B 60NbLINHCTBE CBO-
€M CBA3aHa C onaceHnAMN NaLMeHToB NO NOBOAY PMCKa MMMYHOCYNPECCUBHON Tepannmn
Ha ¢poHe naHgemmm COVID-19 n BpeMeHHbIM UX BO3AEPKaHNEM OT HalLel TPaHCMnIaHTa-
umoHHom nomown. OgHaKo MMeeTCA pAL NPUYMH OPraHn3aLoOHHOIO XapaKkTepa — CIoX-
HOCTb Y MHOIO3TaMnHOCTb BbIMOJIHEHVA B aMOyNaTOPHbIX YCIIOBUAX NMOJTHOTO KOMIMJIeKca
obcnenoBaHMn NO NPOTOKONY TPaHCMIaHTaUMM NOYKK, Ype3mMepHas «130rpaTeNibHOCTb»
KOHCUIYMOB MO YCTAHOBMEHWIO COOTBETCTBUA MALMEHTOB KPUTEPUAM MPUrOZHOCTU
K TpaHCMnaHTauum nouku. PeweHre 3Tmx npobnem mMoxeT 6biTb JOCTUTHYTO NyTem op-
raHvsauum obcnenoBaHNA NOTEHUMANbHbIX PELMMNMEHTOB Ha CTaLMOHAPHON OCHOBE Ha
6a3e otaeneHnin HepponorMm UK TPaHCINAHTaUUK, a TakKe No mMmepe GOpPMUPOBaHMA
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Puc. 3. Hozonorua repmuHanbHoi XBIMy peyineHToB NOYKN B perMoHaibHbIX LieHTpax

B PErvoHasbHbIX LEHTPaX CreLmnanm3npoBaHHbIX «MOYeUYHbIX KOMaHO» U NpuobpeTteHns
umn 6onee 60raToro onbiTa OKasaHWA TPaHCMNaHTONOrMyeckor nomowu. Kpome storo,
BO3MOXHa OpraHu3auus TefemMmeanUMHCKOro KOHCYNbTUPOBaHUA Ha 3Tane npoBedeHus
KOHCUIMYMOB MO BHECEHMIO MAaLMEHTOB B JINCT OXMAAHWUA C yyacTMeM CreunanncToB
'Y «MUHCKUI HayYHO-NPAKTUYECKUIA LLEHTP XMPYPIUW, TPAHCMAHTONOM AW U FEMATONIOMUmy.
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Puc. 4. AIIIHaMIIIKa ANNTENbHOCTU HAX0XAEHWNA B JINCTE OXNAAHNA TPAHCMIaHTaLN NOYKN
B pernoHasbHbIX UeHTpax
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XapakTepuctuka oc/ioXKHEeHUI TPAHCM/IaHTaLUM NOYKN B PernoHasbHbIX LieH-
Tpax Pecny6nuku benapycb

HapacTatowaa notpebHOCTb B JOHOPCKUX OpraHax ectecTBeHHbIM obpa3zom obycno-
BWJIa YBENMYEHMEe UX YKCNa 3@ CYET pacluMpeHNs KpUTepues NPUrogHoCT AnsA LOHOpP-
CTBa noyek. TpaHcnnaHTauma NOYKY ABNAETCA BbICOKOTEXHOMOMMYHbBIM XMPYPIrMyecKnm
BMELLATENIbCTBOM, pe3yNibTaTbl KOTOPOro MOryT GbiTb CKOMMPOMETNPOBAaHbI PAAOM Nepu-
onepaunoHHbIX GaKTOPOB, B TOM YMCIIe JOHOPCKOIO MPOUNCXOXKAEHNS.

OfHVM 13 NPUMEPOB BAUSHMA AOHOP-aCCOLUNPOBAHHOIO GpakTopa Ha UCXOAbl one-
paunii ABNSAETCA BPEMA KOHCepBaLUM (XONOLOBOWM MWeMMM) TpaHCMIAHTaTa MOYKM.
B 2020 ropy 3HauMmble OpraHW3auMOHHble 3aTpyAHEeHUA (fononHUTesbHble cneymdu-
yeckne nabopaTopHble N MHCTPYMeHTasnbHble 06CNefoBaHUsA, BbiHY>KAEHHbIE 3aMeHbl
peunnmneHToB Ha 3Tane NpefonepauloHHOrO CKPMHMHIA) BHEC/IO PAacnpOoCTPaHeHUe Ha
Tepputopun Pecny6nukn benapycs COVID-19-uHdekunmn, 4to oTprLaTesisHO NOBAUANO
Ha ANMTENIbHOCTb KOHCepBaUMM TPaHCMIAHTUPOBAHHbIX annorpadTtoB. Kak cneacteue
[aHHbIX ABNEHWA yBENUYMNach U CPefHAA ANUTENbHOCTb XONOLOBON MILEMMMN TPaHC-
nnaHTaToB nouku. B yactHoctw, B 2011 rogy cpegHee BpemMs KOHCEPBaLMM COCTaBNANO
8 (7-10) yacos, B 2015 rogy — 10 (8-12) uacos, a 8 2020 rogy — 11 (8-14) yacos.

Xvpypruyeckne OCNOXHEHWA Mnocsie TPaHCMIaHTauuy MOYKU OCTalTCA BaXKHbIM
baKTopOM, CHMXAIOLWMM He TONbKO ANINTENIbHOCTb GYHKLMOHMPOBAHNA MOYEYHOro an-
norpadra, HO 1 BbIXKMBAEMOCTb CaMMX NauuneHToB. 3apukcmpoBaHo 185 xmpypruyeckux
OCJIOXKHEHMWI B pernoHanbHbIX LeHTpax Pecnybnukun benapycb, uto coctaBndaet 17,3%
OT UYMCNA BbIMOMHEHHbIX TPaHCMAaHTaUun noyku. Hambonee yacTbiM XMpPypruyecknm
OCJIOXKHEHMEM OCTaeTcA GopMMpPOBaHME MATONOMMYECKOro CKOMNEHMA XKUAKOCTY B 06”a-
CTW TpaHcnnaHTata. B uactHocTw, B 53 (4,2%) cnyyasx 66110 AMarHOCTUPOBAHO CKOMeHne
numeaTtnyeckom xuakoctm (numoouene), B 28 (2,2%) — cKonneHne Moun B 3ab6poLIMHHOM
npocTpaHcTBe (ypuHOMa), B 26 (2,1%) cnyyaax — dopmupoBaHme rematombl. CocyancTble
OCNOXHEHMA Pa3BuInCcb Npu 37 (3,0%) TpaHcnnaHTaumax noukn. DopmmpoBaHme CTPUK-
TYpbl MOYETOUHMKa TPaHCMIaHTaTa C Pa3BUTUEM YPOCTa3a PasfnNyHOM CTENEHN BblpaXkeH-
HOCTU OCJIOXKHUIIO NOC/IeonepaLNoHHbIN nepuog B 26 (2,1%) cnyyasax nepecaskyi NOYKU.
CTpyKTypa 1 YacToTa XMPYpPruyecknx OCIIOXKHEHNI NO AaHHbIM PErroHanbHbIX LEHTPOB
npegcTaBneHbl Ha puc. 5.

Ecnn paccmatpumBaTh CTPYKTYPY XUPYPIUYECKMX OCSTOXKHEHUN B KaXOM pervoHasnb-
HOM LieHTpe OTAENbHO, TO MOXHO ClleNlaTb BbIBOA 00 OTCYTCTBUM 3HAUMMbIX Pa3fnnmynii 1
CXOXKEeCTW faHHOTIOo pasgena natonorum (puc. 6).

OfHaKo HeKoTOpble pas3fnuMA BCe-TakM MOXHO NpocneauTb AnA yyeTa B Jalib-
Henwen paboTte. Hanpumep, B bpectckon obnactn npeobnagatowium OCNOXHEHNEM
aBnAeTca GoOpMMpPOBaHME CTPUKTYPbl MOYEBbIBOAALIMX MyTel TPaHCMIaHTaTa MOYKM.
3adukcuposaHo 13 cnyuaes (3,1%), uto ABNAETCA HaMbONbLIMM NOKa3aTesieM Kak B OT-
HOCUTENIbHOM NCYMCIIEHUK, TaK 1 B aBCONIOTHBIX Yncnax. PacnpocTpaHeHHOCTb JaHHOIO
0oCnoXHeHMA GopmmpyeTca NCXOAA N3 ero BbiABIAEMOCTU, KOTOPas 3aBUCUT OT YacTo-
Tbl PYTUHHOTO NPUMeHeHNA Y3-ANarHoCTNKN B KauecTBe CKPUHMHIA Ha 3Tane ambyna-
TOPHOro HabnoaeHUA 3a NauneHTaMu. KnMHnyeckoe TeyeHme CTPUKTYP MOYETOYHMKA
XapaKTepur3yeTca BOSIHOOOPa3HbIMY CKauyKamim nabopaTopHbIX MapKkepoB ANCHYHKLNN
(KpeaTrHWHa, MouyeBurHbI, CKD), 1 N03TOMY laHHOE OC/IOXHEHUE MOXKeT ObITb He Bcerga
BOBPEMSA 3aMeUeHO Ha OCHOBaHUY MPUMEHEHMA TONbKO Wb PYTUHHOrO nabopaTtop-
HOro KOHTpONA.
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Numodouene
Mouesolt cuLL/yprHOMa
Tpom603 cocynos
CrpukTtypa MBI

[emaToma B NIOXKe TpaHCnaHTaTa
P 4,2%

2,2%
Xupypriyeckoe KpoBoTeueHue 2,1%

PaHeBas nHobekuua

MMy3bIPHO-MOYETOUHMKOBbIN pedniokc 1,0%
CreHos apTepun

SBeHTpauua 82,7%

Het

Puc. 5. CTpyKTypa 11 4acToTa XUpYpruyeckux ocIoKHeHUii Nocne TpaHCMIaHTaLuuy oYKy
B pernoHanbHbix LeHTpax Pecny6nuku benapycb

Crpuktypa MBI

Jinmdouene
Tpomb603 cocyfos
Mouesoi caul/ypnHoma 3,1%
IMy3bIpPHO-MOUYETOUHVKOBBIN pedioKe 2,2%
PaHeBasA nHdekuma 1,2%
[emaToma B noxe TpaHcnnaHTaTa 84,4%
Xupypruueckoe KpoBoTeueHue Her
CreHo3 apTepun

SBeHTpauua

Jiumdouene

[emaToma B noXe TpaHCNnaHTaTa 6,5%
CrpukTtypa MBI 2,2%
MoueBon cBuw/yprHoma 1,9%
Tpomb603 cocynos 0,3% 83,8%

CreHo3 apTepun Her
Xupypruueckoe KpoBoTeueHme
PaHeBas nHdekyua
IMy3bIPHO-MOYETOUHNKOBDIN pedtoKc
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MoueBoi cauL/yprHOMa

Tpomb603 cocynos
[emaToma B floXe TpaHcniaHTaTa
JNumdouene
PaHeBas nHdekyua 2,9%
IMy3bIPHO-MOYETOUHNKOBbIN pedrnioKc 2,0%
Xupypruuyeckoe KpoBoTeueHve 0,8%
Crpuktypa MBI
CreHo3 apTepun 84,0%
Het
B
Numoouene
[emaToma B f0Xe TpaHcnnaHTata 5,9%
Xvpypruyeckoe KpoBoTeueHmne 3,0%
Tpomb603 cocynos 2,2% 77.8% Her
Crpuktypa MBI 2,2%
MoueBoli cBmL/yprHOMa 1,5%
CTeHo3 apTepun
PaHeBasA nHdekuma
[My3bIPHO-MOYETOUHNKOBbIN pPeOKC
r
Xupypruyeckoe KpoBoTeueHme
JNlumoouene 7,0%
5,8%
4,7%
PaHeBas nHbeKumn o 73.3%
3,5% Het
[emaToma B foXe TpaHcnIaHTaTa 2,3%
Tpom603 cocynos
CrpukTtypa MBI

Mouesoli cBuL/yprHOMa

A

Puic. 6. YacToTa Xupypruueckux oc/ioXKHeHUil B pernoHanbHbIX LeHTpax Pecny6nuku benapycb
(a - Bpecr, 6 - FTomenb, B - pogHo, r - ButebckK, s - Morunes)
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B lpoaHeHcKol 06nacTy TakXKe 0TMeYanocb NpeobiagaHne MOYETOUHNKOBBIX OCIIOX-
HEHWI Hafj ocCTalbHbIMK XMpypruyecknmu npobnemamu. B yactHoctn, dopmmnpoBaHue
MOYeBOro 3aTeKa (CBULLA) BCIeACTBME HEKPO3a yYacTKa MOYETOYHUKA B JAaHHOM perno-
HaNbHOM LeHTpe cocTaBuno 3,7% (9 cnyyaes), Npu 3TOM NoKa3saTenu GbopmmpoBaHuA
CTPUKTYPbI MOYETOUYHMKA KpaliHe mMasbl. [TIprUYnHy Takux pasnnyumi B CTPYKType yponoru-
YECKMX OCJIOKHEHWI MOXHO 060CHOBATb Pa3NNYHBbIMU MOAXOAAMU K YCTaHOBKE MOYETOM-
HUKOBbIX CTEHTOB NMPU TPaHCNIaHTauMm Noykm. Tak, B bpectckoli o6nactn y 60nblwNHCTBA
naumeHToB (64,4%) MCNoONb30BaNoOChb MHTPAaoNepaLNoOHHOE CTEHTUPOBAHNE MOYETOUYHU-
Ka TpaHCnnaHTaTa, a B [pogHeHcKol obnactu Tonbko B 0,85% cnyuyaeB ycTaHaBnuBanca
CTEHT B MOYETOYHMK TPAHCM/IaHTaTa MOYKN.

OCHOBHbIMU XUPYPrUYeCKMMN OCNIOXKHEHMAMM B Morunesckon obnactu 6binm KpoBo-
TeueHusa — 6 cnyyaes (7,5% OT Bcex NpoBefeHHbIX onepauuin), a Takxke GopmmpoBaHme
remaTombl B 06nacTu TpaHcnnaHTtata — 3 cniyyas (3,5%). 910, No-B1gMMOMY, CBA3aHO CO
CTaHOBNEHWEM NPOrpamMmbl U NPOXOXKAEHVNEM «KKPUBOI 00yUeHUA.

MNMocne Bcex TpaHCNNaHTaUMiA MOYKU B perroHasbHbIx LeHTpax Pecnybnukmn benapycb
B 71 (6,5%) cnyyae notpeboBanocb NpoBefeHne NOBTOPHbIX onepaLuni, 1 oHN 6bIn B
OCHOBHOM CBf13aHbl C YPONOrNYeCKUMN (MOUYETOUHNKOBBIMI) OCNIOMKHEHMAMN. TaK, Hau-
6onee YacTbiM MOBTOPHbIM OMEPaTUBHbIM BMELLIATESIbCTBOM ObINO BbIMOJIHEHWE peypeTe-
poHeoumcToaHacTtomo3a — 30 onepauuni (2,4% oOT BCcex TpaHCMNIAHTaLNi), CTEHTMPOBaHME
MOYEeTOUHMKA TpaHcnaHTaTta — 12 onepauuni (1,0% TpaHcnnaHTaumin), PpeBU3NA C LeNbio
remoctasa - 12 cnyyaes (1,0%), HeppocTomus TpaHcnnaHTata — 10 BMewwaTenbcTs (0,8%
TpaHCNNaHTaumin) n sHgoBe3nkanobHaa koppekuma NMP (nepesog B IN'Y «MHIML xupyprun,
TPAHCMNIAHTONOIMM 1 rematonorum» — 6 onepauui (0,5% BmewwaTtenbcTs)) (puc. 7).

O6pallaem BHUMaHWeE Ha TO, UTO NPUBEeAEHHbIE Bblille JaHHble ABMAIOTCA pe3y/bTaToM
TLWaTeNbHOW 1 perynapHon nepegaym MHGOpPMaLIMM U3 PervMoHasbHbIX LIEHTPOB B 06LLyi0
6a3y JaHHbIX TPaHCMIAHTaLMA MOYKN.

peYHLA
CTeHTUPOBaHNE MOYETOUHMKA
lemocTas
CTeHTMpOBaHMe apTepun
Hedpoctomusn
2,4%

Koppekuwnsa MMP
0,5%

93,5%

Het

Puc. 7. Yactotan CNEeKTP NOBTOPHbIX onepal.wl|7| npu TpaHCM/IaHTaLUUN NOYKN B pernoHax
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Okono 20,9% oT o6Lyero uncna TpaHCnnaHTaumn MMenmn Hexnpypruyeckue (Tepanes-
TUYECKME, UMMYHONOrnYeckme) npobnembl nocneonepaumoHHoro neprofa. Hekotopeole
13 HVX NPUBOAAT K POCTY 3a6011eBaeMoCTV 1 CMEPTHOCTY NALMEHTOB, @ TaKXKe CHUXeHUIo
CpPOKOB GYHKLMOHUPOBaHUA TpaHcnaHTaTa. K Tomy e Ba)kHOM 0COOeHHOCTbIO AaHHOM
KaTeropmm oC/IOXHEHUN ABNAETCA TO, YTO OHM KOMMPOMETUPYIOT pe3ynbTaTbl nocneayto-
WMX TPaHCMAaHTAUMA, YTO Hanbosiee XapakTepHO Afs aHTUTEN0-0NOCPEeAOBAHHOIO OT-
TOpP)KEHNA U NHOEKLMOHHO-BOCMANMTENbHbBIX MPo6em.

Hanbonee yacTblM TepaneBTUUYECKUM OCNOXKHEHEM B PErMIOHaNbHbIX LLIEHTPax TPaHC-
nnaHTaumMm noukmn 6oina nepBuYHaa aMcyHKLMA TpaHCnaHTata noukm — 360 (29,5%)
ciyyaes, a Takxe 3amegneHHasa oyHkuma rpadra — 101 anumsopg (7,9%). 310 notpeboBano
NPOoJONXKeHNA Ananu3oTepanmu, NpoBegeHnsa broncny TpaHCcnIaHTaTa c NocneayoLwmm
rMCTONIONMYECKM NCCNIef0BaHMEM, @ 3a4acTy0 Y NPUMEHEHUA NPOPUNAKTUYECKIMX KO-
HOMMYECKU 3aTpaTHbIX Mep MO YCKOPEHUI0 BOCCTaHOBNEHUA GyHKLMK. [lona nepBUYHbIX
ancoyHKumin Boipocna ¢ 10% B 2011 rogy go 49% B 2020 rogy, 370 cKa3anocb Ha nabopa-
TOPHbIX MOKa3aTensAx MoYe4HoON GYHKLMM Ha AieHb BbINUCKK 13 CTaluMoHapa. B yactHocTy,
MeAmnaHa KpeaTuMHMHA CbIBOPOTKM KPOBM Ha MOMEHT BbIMUCKM U3 CTaLMOHapa Bblpoc/a
co 112 (110-125) mkmonb/n 8 2011 rogy ao 152 (124-197) mkmonb/n 8 2020 rogy (pwc. 8).

OpHaKo HY>HO OTMETUTb, UTO ambynaTopHOe BefleHre PeLNMMEHTOB NMOYKM B permo-
Hax B LIeNIOM MPUBOAUT K MOSIOKNUTENbHOMY BNMAHUIO Ha GyHKUMIO annorpadTos u ynyu-
LUEeHWIO YPOBHA KpeaTUHNHa B CpefHeoTAaneHHOM nocneonepayunoHHom neproge. Me-
OnaHa KpeaTMHMHa CbIBOPOTKM KPOBU CHUKaeTca co 148 (196-113,4) MKMONb/N Ha feHb
BbINUCKM U3 CTaumoHapa o 135 (162,7-115) mkmonb/n B TeueHme 5 net nocne onepayum
(pnc. 9).

CnepyioLwym No YacToTe TepaneBTUYECKNM OCIOXKHEHMEM Bbifo pa3BUTUE OTTOPXKe-
HWA TpaHcNnaHTaTa noykn. [laHHbI naTtonornyecknii npouecc passusanca y 93 (7,3%)
TPaAHCMIAHTaTOB, @ YacToTa CTEPOUAPE3NCTEHTHBIX GOPM OTTOpPXKEHUA cocTaBuna 1,6%
(20 cnyyaeB). 3TO 3HAUMMO HUXe JaHHbIX OOLENPU3HAHHON CTaTUCTUMKM O YacToTe OT-
TOPXEHMA NPU anIoreHHOW TpPaHCMAaHTauMy MOYKKU, YTO FOBOPUT O He4OCTaTOYHOM

1000

500

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
lon

Puc. 8. YpoBHM KpeaTHUHA KPOBU Ha AeHb BbIMNCKWN N3 CTalioHapa
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Puc. 9. ilntHaMmnKa cbiIBOPOTOYHOrO KpeaTuHNHa KpOBIU B NocneonepalnioHHOM nepuoge

BHVIMaHW K AMArHOCTUKE AaHHOIO NaTONIOMMYeCKOro COCTOAHUA, OFPaHNYEHHOM MCMOSb-
30BaHUUN MOPPONOrMUECKMX METOLOB /UK, BEPOATHO, UX HEBbICOKOM KayecTBe.
Jpyrue TepaneBTNYeCKUE OCSIOKHEHUSA COCTaBUN MeHee 3% oT obLLero uncna TpaHc-
nnaHTauun. [laHHble No CTPYKType 1 YacToTe TepaneBTUYECKNX OC/IOKHEHN NpeacTaBs-
neHbl Ha puc. 10.
NH$peKLUNOHHO-BOCNannTeNibHble OCNOXHEHNA MO CyTW TOXe ABNATCA TepaneBTmye-
CKUMMU, OfHAKO YacCTo UX Pa3BUTKIO CMOCOOCTBYIOT, @ IeYeHnto, HA06OPOT, MPENnATCTBYIOT

3amepnneHHan GpyHKUMA

OTTO KeHWe TPaHCN1aHTaTa
P P 7,9%

ApTepuranbHas runepTeHsna 73%
CreponapesncTeHTHOE OTTOPXKEHNe
NHbapKT Mrokapaa 0,5%
JleikoneHna
PBoTa 79,3%

Ouncnencna
Inapesn Her

CaxapHbii1 grabet de novo

Puc. 10. CTpyKkTypa TepaneBTUYECKNX OC/I0XKHEHMI NOC/Ie TPaHCM/IAaHTaLMM NOYKM MO AaHHbIM
pernoHanbHbIX LLeHTPOB
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JlerouHbie

nMn 7,0%
5,6%

COVID-19 5,3%
1,2%
Cencuc 80,5%

[anun3sHbin NepUTOHNT
Het

PaHeBble

KunweyHble

Puc. 11. YacToTa MHpEKLMOHHDbIX OCI0XKHEHUIA Y MALEHTOB PerMoHanbHbIX LLEHTPOB TPaHCMIaHTaLmn

Xupypruyeckue daktopbl. DT OCNIOXKHEHUA B PErMoHasbHbIX LIeHTpax pa3sunuce y 163
(13,3%) naumeHTOoB. JlerouHble NHdEKL MM Hanbosiee YacTo OCIOXKHSANN NOCeonepaLoH-
HbI nepuogd — 92 (7,0%) cnyuas. K corkaneHuto, HeT NOMHbIX AaHHbIX O TOM, Kakne MMeHHO
BO30OyaWTeNV COCTaBAANM KOMMNO3WLMIO NPU Pa3BUTAM IEFOUYHBIX OC/IOXKHEHUI, HO OfiHO-
3HaYHO TO, UTO CYLLECTBEHHAsA YacTb NMHeBMOHMI Obina BbizBaHa COVID-19. Cnegyowmmun
no vactote nayT nHbeKUMm moyesbiBogawmx nyten (MMM) - 73 (5,6%) cnyyas. dtrono-
rma MIMI 6bina ykasaHa B 13 (17,8%) cnyyaax U npeactaBneHa rpaMoTpuuaTenbHbiMU
6aktepuamu: Klebsiella spp. (8,2%), Escherichia coli (5,5%), Pseudomonas spp. (2,7%),
Acinetobacter baumannii (1,4%). Bo3HuKHOBeHMIO U nocneaywmnm peumansam VMM
yalle BCEro CNoco6CTBYET HanmMumMe Mny3blpHO-MOYETOYHUKOBOIO pedsiokca B TpaHC-
NAaHTaT NOYKM. BbiABNEHNIO 3TOro OCNOXKHEHMA yaenaeTca HeJOCTaTOYHO BHUMaHMA, No-
CKOJIbKY OHO 3aduMKCcMpoBaHo ToNbKo B 1,1% ciyyaes oT 06Lero yncna TpaHCcniaHTauumm.

TpeTbUM Mo 4YacToTe MHOEKUMOHHBIM 3aboneBaHemM cTana MHdeKUus, Bbi3BaHHas
Brpycom COVID-19 (70 cnyuaes, 5,3%), 1 3TO HECMOTPA Ha TO, UTO B OTUYETHbIN Nepunog
BKJ1IOYEHbI JaHHbIE TONIbKO 3a NepPBbIN rog naHaeMnu.

Y 15 (1,2%) nauuneHToB TeueHre MHGEKLMOHHOMO NpoLecca NpuBeno K cencucy. Ya-
CTOTa UHGEKUMOHHbBIX OCNOXHEHUI Yy peunnMeHTOB nodyeyHoro annorpadrta B pervo-
HanbHbIX LeHTpax Pecny6nukn benapycb npefctaBneHa Ha puc. 11.

XapakTepucTuka BbRKMBaeMOCT/ NOYeUHbIX annorpa¢pToB 1 NauneHToB nocne
TpaHcNNaHTayum NoYkun B pernoHax Pecny6nuku benapycb

BbrkuBaemocTb GYHKLMOHMPYOLWMX TPAHCMIAHTATOB 1 BbIXKMBAEMOCTb MaLMeHTOB
ABNAOTCA Hanbonee 3HaYNMbIMM KOHEYHBIMU TOUKaMM Hallero NcceloBaHnA 1 NoKasa-
TenAMY, XapakTepusyowmnmy NnporpaMmmy TpaHCnaHTaumm noyku B Luenom. Obwasa natu-
NETHAA BbXKMBAEMOCTb MoYeUHbIX annorpadpToB coctaBuna 86%, a gecAtunetHas — 71%
(pnc. 12).
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Puc. 12. O6wan BbRKUBaeMOCTb GYHKLMOHUPYIOWUNX TPAHCMIAaHTAaTOB MOYKIM B PperoHaNbHbIX
nporpammax

YTpatuno ¢yHKLMI0 3a OTYETHbIV Nepuog 132 TpaHcnnaHTaTta novku. OCHOBHOM npu-
YMHOW, NPMBOAMBLLEN K MoTepe GYHKLMUM NOYEUHbIX aniorpadToBs, ABIAETCA XPOHMYe-
cKas HedpponaTtua (35 cnyvaes, 26,5%). [laHHOe NOHATHNE «HafHO30M0rMYecKoe» 1 Cobu-
paTenbHOe, HO Yallle BCero nofpasymeBaeT pasnnyHble GOpMbl OTTOP>KEHUA MOYEYHbIX
TPaHCNAAHTaTOB. YCTAaHOBUTb KOHKPETHBIN TUM MMMYHHOW peakumn B 3TUX Cllyyaax He
yAanocb BBUAY TOro, uto Hedppobroncura He Npon3BogMNIach MM60 Mopdonormyeckme us-
MEHEHUA HOCUNU BblpaXKeHHbIN Anddy3HbIN XxapaKkTep BCeACTBUE HePpOCKneposa.

Ha BTOopom mecTe pa3sutie MOpPONoOrnyeckn Uin KNMHNYeCKn JOKa3aHHOro oTTop-
XeHuA TpaHCcnnaHTaTa MoYKkW, Yalle BCero UCXo[ XPOHMYECKOro aHTUTeN0-onocpefo-
BaHHOIO OTTOPXeHuA, — 25 (18,9%) TpaHcnnaHTaToB. K coxkaneHuto, B HacTosLlee BpeMs
3TO CNOXKHaA NaTonorua TpaHCnaHTaTa, TPYAHO Nofaalanca Koppekumn. Ha Tpetbem
mecTe (17 cnyyaes, 12,9%) - UHPEKUNOHHO-BOCNANNTENbHbIE OCIIOMHEHMNA CO CTOPOHDI
TpaHcnnaHTaTa (MenoHedpuUT) UNK foKasaHHble UHGEKLUN JPpYTrnX NOKanu3auuii, Tpeby-
IOLLMe CHUXKEHNA UMMYHOCYNPECCUBHONO JSleYeHUA 1 Bbi3blBatoLye B NOCieayioemM ero
OTTOPXEeHwne.

Bo3BpaTHaA natonorusA npreena K NoJIHoW yTpaTe noyeyHon GyHKuum B 12 snmso-
nax (9,1%).

Cnepylowe fBe KaTeropum — Xmpypruyeckue npoobnembl, ABAALMNECA Pe3ySibTaToM
fedeKTa HanoXeHus COCYAMCTOro aHacTomMo3a, — TPOMOO3 apTepun MM BEHbI TPaHC-
nnaHTaTa MOYKM, YTO CyMMapHO cocTaBnseT 12,8% cpefun Bcex NPUYMH ANCcOyHKUMK an-
norpa¢ToB. YacToTa BbileyKa3aHHbIX Y APYTMX NPUYMH AUCOYHKLUN NpeacTaBneHa Ha
puc. 13.

Mpu aHann3e BbIXMBaeMOCTU GYHKLMOHNPYIOLLUX NMOYeYHbIX arnsiorpadpToB paspesnb-
HO [NA KaXAoro LeHTPa MOXKHO OTMETUTb, UTO TpexneTHUe nokasaTenn npumMepHo co-
noctasumsbl. B bpectckom, IpogHeHCKoM 1 MornneBckom pervoHe AaHHbIN MoKasaTtenb
COCTaBAsIET OKOJO 93%, a B Butebckom oH HanmeHbwnii — 87%. Jlugupyiowive nosuumum
No NATUNETHEN BbIKMBAEMOCTW TPAHCMNIAHTATOB 3aHUMaeT [pogHeHCKnn pernoH — 93%.
HavmeHblune nokaszaTtenu nonyyeHbl B [omenbckoli obnactn - 81,6%. OpueHTrpom
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OHkonatonorunsa XpOH. HedponaTs
He yTouHeHa
[unabeTtnyeckas Hedponatus
MNMonnoma
Xnpypruyeckas 26,5%
0
Yponoruyeckasa natonorusa 0.8%
3,0%
OHOpPCKan naTtonorus
[oHopckasa natonoru 3,0%
4,5% 18,9%
LIMB-Hedponatua o OTTOpXEeHune
4,5%
Tpom603 noueyHom apTepum 8,3% 12,9%
9,1%

Tpom603 NoueyHoW BeHbl

NHbekunsa
Bo3spatHan natonorus

Puc. 13. CTpyKTypa natonoruu, npusoasLen K yrpate GyHKLUN TPAHCMNIAHTATOB NOYKW, MO AaHHbIM
pervoHanbHbIX LEHTPOB

10-neTHeN BbXKMBAEMOCTM ABMAIOTCA PE3YNbTaTbl BbXKMBAEMOCTMN TPAHCMIAHTATOB MNOYKN
B bpecTckoii 06nacTn — 84%, NOCKONbKY STOT PErVOH JOCTUT STOW KOHEYHOWN BPEMEHHOM
TouKMW. MoKasaTenu BbiKMBaeMoCTy GYHKLMOHMPYIOLWMX TPAHCNNAHTATOB NMOYKM B peruo-
HanbHbIX LeHTpax Pecny6nukn benapycb npeacrasneHsl Ha puc. 14,

Cpean TepaneBTMUECKMX GAKTOPOB, CTATUCTUYECKM 3HAUYMMO aCCOLMUPOBAHHDIX C
NONOXKUTESbHLIM BJIUSHUEM HA OTAANIEHHYIO BbIXXMBAEMOCTb TPAHCMIAHTATOB MOYKM
B PErvioHasIbHbIX LEHTPAX, MOXXHO OTMETUTb MCMOJIb30BaHNE TaKPONUMYCa B KayecTse

TpaHCNNaHTaLNOHHbI
LieHTp

Bpect

lomenb

lpogHo

Butebeck

Morunes
0,5

BbiK1BaemocTb

0 2 4 6 8 10,05
Puc. 14. CpaBHUTeNbHaA BbKNBaeMOCTb QYHKLMOHUPYIOWNX TPAHCNIAHTaTOB B PEriOHaIbHbIX LleHTpax
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Puc. 15. BnuaHne nHrm6uTopos KanbLHEeBPMHa Ha OTAANIEHHYIO BbKNBAeMOCTb TPaHCMJIAHTaTOB NOYKN

6a30BoV UMMYHOCYNpeccnBHou Tepanuun. Y 58,3% nauneHToB C uenbio NpodunakTukm
OTTOPXXEHMA NCMOMNb30BaNN TaKPONUMYC, Y OCTaNbHbIX — LMKNocnopuH (41,7%). B rpynne
«TaKpOJNIMMYC-0MOCpeloBaHHON» MMMyHOcynpeccun 10-NeTHAA BbKUBAEMOCTb TPaHC-
NJaHTaToOB NOYKK cocTaBunia 87% npotus 83% B rpynne «UMKIOCNOPUH-ONOCPEe[OBaH-
HoM» nmmyHocynpeccum (p=0,0423) (puc. 15).

Kpome 3Toro, Ha oTAaneHHyo BbIXXMBAaeMOCTb OKa3zanu 3GdeKT TUM NepBUYHOTO OyHK-
LUMOHMPOBAHWA TPAHCMIaHTaTa NOYKM 1 pa3BuUTUE NHbEKL MM MoYeBbIX nyTei. Mpu yaos-
NneTBOPUTENIbHOW NEPBUYHON GYHKLMUM TpaHCnnaHTaTa 10-NeTHAA BbKMBAEMOCTb MOYeK
cocTtaBuna 88%, a npu otcpouyeHHon ¢yHKUun — 80% (p=0,0087). NHdekuna moueBbix
nyTeln accouMmMpoBaHa CO CHUXKEHMEM BblKMBaeMocTn fo 68% npotus 84% (p=0,0001)
(pnc. 16).

Cpean xupypruyecknx $akTopoB, acCOUMMPOBAHHBIX CO CHUXEHMEM OTAaneHHoM
BbIXKVMIBAEMOCTU TPAHCMIAHTATOB MOYKM, MOXHO BblA€NUTb TPOMOO3 NOYEUHbIX COCYA0B
(10-neTHsAA BbIKMBaeMoCTb — 8% npoTns 85%, p<0,0001), popmrpoBaHre ypUHOMbI / MO-
yeBoro cauwa (69% npotne 84%, p=0,0017) 1 pa3BuTre rNy6oKoWN paHeBON NHbEKL MM
(52% npotune 84%, p=0,0347) (puc. 17).

BbrKMBaeMOCTb MaLUMEHTOB — ellle 6osiee BaXKHas XapaKTepucTmka pesynbTaTtoB npu-
MEHEHMA TEXHONOMMU TPAHCMIAHTALMM MOYKY, TaK Kak BCe HallW AeCTBUA AOMKHbI ObITb
HarnpaeJieHbl Ha NPOANEHME XKN3HK Ntofel. AHanm3 obLue BbXKMBAEMOCTY MaLMEHTOB
nocsie TpaHCNIaHTaUuM MOYKU B permoHasbHbIx LeHTpax benapycn nokasan cnegytowue
pe3ynbTaTbl: TPEXNETHAA BbKMBAaeMOCTb cocTaBnAeT 89%, natunetHAA — 86%, a HauMHaA
€ 7,5-neTHero py6exa BblXKMBaeMOCTb MaLMEHTOB COXPAHAETCA Ha ypoBHe 82% (puc. 18).
Bo Bcex pervioHanbHbIX LEeHTpax OpraHn30oBaHO AMCMNaHCepHOe HabnogeHre Bpavamu-
Hedponoramu NaLMeHTOB Nocsie TPaHCMIaHTaUUm NOYKK, YTo obecneyrBaeT gnHaMmye-
CKWI KOHTPOJb COCTOAHNA 3[0POBbA PELMNNEHTOB. ITO NO3BONAET CBOEBPEMEHHO Bbl-
ABUTb Pa3BUTKE OCIIOKHEHMNI N MPOBECTM NX afeKBaTHY KOPPEKLHIO.

3a oTuyeTHbIN Nepuog ymepno 139 peumnumeHToB nouku. Cpegn NPUUYUH CMepTH na-
LUMEeHTOB MocJie TpaHCMIaHTaumMm nnanpyowme no3nummn 3aHMMaT NHGEKUMOHHO-BOC-
nanuTenbHble 3aboneBaHnsA, OCNOXHEHHbIe pa3BuUTUeM cencuca, — 50 (36,0%) cnyvaes.
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Puc. 16. Banaxue Tnna GpyHKLMOHMPOBaHNA TPAHCMIaHTaTOB (a) M MH$eKyMn moveBbIx nyTei (6)
Ha OTAaneHHyo BbDKIBAaeMOCTb NOUYeYHbIX annorpadpTos

CyLiecTBeHHO CKa3anoChb Ha BbIXKMBAEMOCTY PELIMMEHTOB pacnpocTpaHeHre naHaemMnm
nHdeKumn, BbizBaHHOM BUpYycom SARS-CoV-2. 31a uHdpekuua npmusena k cmeptu 30 (21,6%)
naumMeHTOB Nocne TPaHCMIaHTauum NoYKn. Takum o6pa3om, MHPEeKLMOHHO-BOCNannTeNb-
Hble OCJTOXKHEHUA COCTaBNAIOT 60MNbLUYIO YacTb (57,6%) NPUYMH NeTanbHOCTM peLnnueH-
TOB noyeyHoro annorpadTa. [lanee no 3HAYMMOCTU BAUAHNA HA HEONAronpUATHbIA 1C-
X0 NauMeHTOB MAET rpynna cepaevyHoO-coCcyancTbiX 3aboneBaHuin, KotTopble NPUBOAAT
K CMepTn peuunmneHToB cymmapHo B 25,1% cnydyaeB. B yacTHOCTW, OCTpoe HapylieHue
MO3roBoro KpoBoobpalueHusa — 17 (12,2%) cnyyaes, ocTpasa cepaeyHo-cocyancTasn Heflo-
cTaTtouHocTb — 11 (7,9%) cnyyaes, NporpeccrpoBaHie XPOHUYECKOW cepevHO-COCYau-
CTOW natonorum npueeno K cMeptn 7 (5,0%) naumeHToB. XapaKTepucTmKka BbKMBaeMOCTH
NaLMeHTOB, a TaKXe CTPYKTYpa NPUYMH, NPUBOAALLNX K CMEPTU PELMNUEHTOB NOYEYHO-
ro annorpadta, Npu TpaHCMNAHTaUMN B PermoHasbHbIX LeHTpax Pecny6nukn benapycb
npepacrasneHbl Ha puc. 19.
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Puc. 17. OTaaneHHas BbPKUBAEMOCTb TPAHCMIAHTATOB NpY TpoM603e NoYeUuHbIX cOCyAoB (a), ypuHome /
MoueBom ceuwe (6), paHeBon nHpekuun (8)
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Puc. 18. O6was BbPKMBAeMOCTb PeLUNUEHTOB MOYKN MO AaHHbIM PervioHaIbHbIX Nporpamm

OcTpas abgomrHanbHas natonorus Mudekunsa, cencunc

He yctaHoBneHa

lenatnt
TpaBma
CnctemHoe 3aboneBaHune
KpoBoTeueHne 36,0%
0,7%
TINA 1,4%
CMOH 2,9%
3,6%
4,3%
OHkonatonorua
5,0%
21,6%
cc3 7,9%
12,2%
WHdekuma, COVID
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OHMK

Puc. 19. XapaKTepucTnka BbKMBaeMOCTY NALMEHTOB U CTPYKTYpa NPUYMH, NPUBOAALLUX K CMepTH
PeLMnneHToB NoYeyHoro asnorpadTa, Npy TPaHCIIaHTALMK B PErMoHasnbHbIX LIEHTpax
Pecny6nuku benapycb

MNpn cpaBHEHUU [daHHbIX BbIXKMBAEMOCTM MALMEHTOB B PErnmoHanbHbIX LeHTpax
Pecnybnukn benapycb ycTaHOBMIEHO, UTO Hauyulaa cpefHeoTAaNeHHasA BblXKMBAEMOCTb
JoCTurHyTa B [POAHEHCKOM 061acT — TPEXNETHAN U NATUIIETHAA BbPKUBAEMOCTb B AaH-
HOM pervoHe cocTaBuna 92%. HanmeHbLMI MOKa3aTenb TPexsieTHel BblXKUBAEeMOCTH
nauneHToB B Butebckom pervoHe — 87%, a natuneTHen — B fomenbckoi obnactn — 81%.
[lecAaTnneTHIO BblKMBAEMOCTb NMOKa MOXHO OLEHWTb TONIbKO Aj1A NaumeHToB bpectckon
06nacTy — 3TOT NoKasaTesib coctasun 74%. Mpy 3TOM OYEBMAHO, UTO AaHHbIV NOKa3aTenb
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CyLecTBeHHO yxyawwnnca 3a 2000 rog — cHukeHne ¢ 86% [0 74%, 4To CBA3aHO C pacnpo-
cTpaHeHvem naHgemmnn COVID-19. MNoka3aTenb oTaaneHHON BbKMBAEMOCTU MaLNEHTOB
OKasanca HuKe, YeM NnoKasaTeslb BbKMBAEMOCTU TPAHCMIAHTaTOB, YTO FOBOPUT O TOM,
YTO NaUUeHTbl yMUpanu ¢ GyHKLMOHNPYIOLLUM MOYeYHbIM rPadTOM OT BHEMOUEYHbIX NPO-
6nem (puc. 20).

MauneHT3aBNCMMbIM GaKTOPOM, CTAaTUCTUYECKN 3HAUMMO BAIVAIOLMM Ha UX BblXKMBae-
MOCTb, ABNAETCA NEPBUYHBINA ANarHo3, npueeawmni K passutnio XbIM (HanbonbLas BolXuK-
BAeMOCTb Npu HacnencTBeHHOM HedpuTe (100%), HaMMeHbLLAA — NPU 3/I0KaYeCTBEHHbIX
3aboneBaHuAx noyek (50%), p=0,0002) (punc. 21).

Kpome 3Toro, yctaHOBNEHO, YTO OTAANeHHasa BblPKMBAEMOCTb MaLMEHTOB CTaTUCTU-
YeCcKM 3HauYMMO accoLMmMpoBaHa ¢ TUNOM GYHKLMOHMPOBaHMA TpaHcnnaHTaTa (81% npwu

TpaHcnnaHTaUMOHHbIN
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Puic. 20. BbnKMBaeMocCTb peLuneHToB NoYeyHoro annorpadra B permoHax Pecny6nuku benapycb
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Puc. 21. BnuAaHune KNMHNYECKOro AnarHosa Ha OTAa/IeHHYI0 BbIXKMBAaeMOCTb peLunmeHToB NoYKn
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Puc. 22. CBA3b oTAaNEHHOI BbDKMBAaEMOCTY NaLNEHTOB C TUNOM PYHKLMIOHNPOBaHNA
TpaHcnnaHTara (a), cencucom (6), nerouHbiMu MHGeKunamM (B) n pasButnem nHpapkTa Mmnokapgaa (r)
B NnocneonepayoHHOM nepuoae

oTcpoyeHHOoN GyHKLMN NpoTrB 86% Npu nepeuyHon dyHKumK, p=0,03), cencucom (42%
npotne 85%, p<0,0001), nerouHbiMun nHdeKLMAMU (45% npoTne 87%, p<0,0001) 1 pa3su-
TMeM nHbapKTa MMOKapAaa B nocneonepaloHHoM nepuoge (56% npotuns 85%, p=0,05)
(pnc. 22).

B 3AKJTIOMEHUE

3a OTHOCUTENbHO KOPOTKUI CPOK NPU HEMOCPeACTBEHHOM y4acTum COTPYAHUKOB Y
«MWHCKNIN HayYHO-NPAKTUYECKNA LEHTP XMPYPTW, TPAHCMIAHTONOMMN 1 FeMaToNornm»
Bce obnactu Pecny6nmkm benapycb ocBOUIM TEXHONOMMIO TPAHCMIAHTaLMM NOYKN 1 0be-
CneynBaloT TPAHCMNAHTONOMMYECKYI0 NOMOLLb NaumMeHTam ¢ TepMmuHanbHon XbBI no me-
CTy nx xutenbcTea. CylecTBylolWan LeHTpanM3oBaHHasA aBTOMaTM3NPOBaHHAA cnucTeMa
pacnpegeneHna JOHOPCKNX MOYEK ANA NaLuneHTOB U3 pecnybnrKaHCKOro McTa oxmuaa-
HMA UCMONb3yeT HauMC/IeHne JONONHMTENbHbIX 6aNNoB peLunnneHTam U3 Tex PermMoHoB,
B KOTOPbIX BbIAABAAETCA MOTEHLUMNANbHbBIA YyMepPLNA AOHOP (MHCTPYKLUMA MO NPUMEHEHMI0
«MeTog nopgbopa TpaHCMNaHTaTa NOYKM OT yMepLUero foHopa», yTBepxaeHHaa MuHu-
CTepcTBOM 37paBooxpaHeHua Pecnybnuku benapycb 19.11.2021, pernctpauuoHHbI
N2 100-1021, aBTOpbI — HapbuH A.B., Kanauuk O.B., 3noTHrnkoBa M.B.). Takum o6pa3zom co-
KpallaeTca Bpemsa Ha OCTaBKY OpraHa, CPOK ero KoHcepBaLun, CTUMYNMpYeTca pa3sutue
OpraHHOro fIOHOPCTBA B PErMoHax, YTo MOBbILIAET AOCTYNHOCTb U 3PPEKTUBHOCTb TPAHC-
NJAHTONIOrYECKOM MOMOLLY BCEM HYXKAAIOLWMMCA rpaxaaHam B permoHax.

MNoBcemecTHO Ha TeppuTopnmn Pecnybnuku benapycb chbopmmnpoBaH NOHbLINA 3aMKHY-
ThIA LMK MEAULMHCKON MNOMOLM NaumMeHTam C XpOoHUYeckuMmn gnoddysHoimmn 6onesHs-
MW NOYEK — OT UX BbIABNEHUA Ha amOynaTOpPHOM YPOBHe A0 TpaHCMIaHTauMm B cydae
HeabPeKTNBHOCTN KOHCepBaTMBHONW Tepanuu. OuyepefHbiM 3TanoM, CnocoOCTBYOWMM
YAyUlleHWIO pe3ynbTaToB TPaHCMNaHTaLMm Noyky, yHndrKaumMm noaxofoB K neyeHunio
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peunnueHToB NOYKN B HalLen cTpaHe, byaeT BHegpeHVie HOBOW pefaKLun KIMHUYECKOro
NPOTOKO/a TPaHCMIaHTaLMUM NOYKKM, MOATOTOBNEHHOTO K n3gaHuio B 2022 rogy.

OnbIT BHeAPEHUA TPaHCMIaHTaLUM NOYKN NMOKa3a, YTo JOCTVXKEHWE ONTUMAsbHbIX
pe3ynbTaToB TpebyeT HanuumaA cbanaHCMPOBaHHbIX NPOGECCNOHaNbHbBIX KOMaHA Ha 6a3e
MHOTONPOGUIBHBIX YUPEXAEHWUI 34PaBOOXPAHEHMs, BKIOYAOWMX Bpadven-Xupypros,
aHecTe3nosoroB-peaHMMaTonoros, HeGpPoOoros, SHAOBACKYAPHbBIX XUPYProB, Kapau-
OJ10rOB, YPOJIOroB, Bpayel ynbTPa3ByKOBOW, ny4eBoii, NabopaTopHON AUArHOCTUKK Y
APYrvX CNeuuannicToB, CNoCcobHbIX AMAarHOCTUPOBATb M OKa3aTb KBalMdUUMPOBaHHYIO
MeZMUMHCKYI0 MOMOLLb B CllyHae PasBUTUA XKU3HEHHO YrPOXaloLLMX OCTIOXKHEHMI Ha BCexX
JTanax feyeHus peLunmeHTa nouKu.

Haww onbIT B LleNIOM MoKa3as NonoXuTenbHbln 3GPeKT OT BHEAPEHUA PervoHanbHbIX
TPaHCNIaHTALMOHHBIX MPOrPAMM MO JIeUEHI0 NALVEHTOB C TEPMMHANBbHOMN CTaguel Xpo-
HUYecKol 601e3HY NoyeK. ITO NO3BONNUIO MOLHATLCA HA HOBbIN TEOPETUUYECKMNIA 1 MPaK-
TUYECKUI YPOBEHb Bpayam BCEX BbllleyKasaHHbIX CreumasibHoCTel, cnocobCcTBOBaNo
YKPenneHuio MeXaMCcLUnIMHaPHbIX CBA3el U NprBeno K GopMMpoBaHuio rpynn cneuu-
anncToB, 06beANHEHHbIX CJIOXKHOW, HO OYeHb MHTEPECHOW 3agavueit — AOCTUraTb NOSHOW
peabunuTaummn NaunMeHToB, HaXOAALMXCA B COCTOAHUM HeobpaTMON LeKoMneHcauum
GYHKUMN OQHOTO 13 XKM3HEHHO BaXKHbIX OPraHOB — MOYEK.

306 "Surgery. Eastern Europe", 2022, volume 11, N2 2

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO







	_Hlk99716004
	_GoBack
	OLE_LINK1
	OLE_LINK2
	содержание

	Кнопка 12: 
	Page 9: 
	Page 99: 
	Page 135: 

	Кнопка 13: 
	Page 9: 
	Page 99: 
	Page 135: 

	Кнопка 14: 
	Page 9: 
	Page 99: 
	Page 135: 

	Кнопка 15: 
	Page 9: 
	Page 99: 
	Page 135: 

	Кнопка 8: 
	Page 8: 
	Page 98: 
	Page 136: 

	Кнопка 9: 
	Page 8: 
	Page 98: 
	Page 136: 

	Кнопка 10: 
	Page 8: 
	Page 98: 
	Page 136: 

	Кнопка 11: 
	Page 8: 
	Page 98: 
	Page 136: 



