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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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APPLICATION OF BIOLOGICAL TISSUE REPAIR STIMULATOR AND SEALANTS IN
SURGICAL TREATMENT OF BRONCHOPLEURAL FISTULAS

E.A. Galliamov', A.V. Nikulin', T.V. Khorobrykh?, T.R. GogokhiaZ, A.V. Grachalov?.
!City Clinical Hospital Ne23 named after 1.V. Davydovsky, Moscow Department of Public Health.

’Lukomskii Department of Faculty Surgery N2 of the Sechenov First Moscow State Medical University, Ministry of Healthcare of Russia
(Sechenov University), Moscow.

Abstract.

The aim of the study was to increase the effectiveness of surgical
treatment of patients with pleural empyema complicated by the
development of bronchopleural fistula due to the personification
of the surgical approach to treatment.

Materials and methods: The cohort observation group
consisted of 136 patients who were treated at the 1. V.
Davydovsky State Clinical Hospital No. 23 for pleural empyema
complicated by bronchopleural fistula. The main group included
patients in whom a biological stimulator of local tissue repair
(BSRMT) was used to treat EP with BPS. The comparison
group included patients who used the installation of a valvular
broncho blocker for the treatment of EP with BPS. Results: the
effectiveness of the use of fibrin glue ranged from 57.1% to
86.4%, depending on the etiology of the EP. The effectiveness
of broncho location ranges from 80% to 84.2%. The greatest
effectiveness was observed with the simultaneous use of fibrin
glue and broncho blocking.

Conclusion: The use of biological stimulants based on
fibrinogen and growth factors may be effective in the treatment of
various nosologies of the thoracic profile. Fibrin glue, obtained
from its own blood plasma, has good adhesion indicators, is
biologically inert, in addition, it has the property of stimulating
repair, which is extremely important in the treatment of such
pathology as bronchopleural fistulas. However, the issue of the
use of fibrin glue and other sealants requires further study.

Key words. Pleural empyema, bronchopleural fistula,
bronchial stump failure, covid-19, fibrin glue, biological
stimulators of tissue repair.

Introduction.

Tissue sealants have long been used in various fields of
medicine, including cardiovascular surgery, neurosurgery,
and plastic and reconstructive surgery [1-8]. At the same time,
the use of blood auto plasma-based fibrin glue as a biological
stimulator of tissue repair in thoracic surgery, rather than as a
sealant, has been insufficiently studied. Sealants can be divided
into two main groups: biological and synthetic. Fibrin sealant
(fibrin glue) is a biological adhesive used for final hemostasis
and aerostasis of lung tissue not due to adhesive properties, but
due to stimulation of local tissue reparation, which distinguishes
it from synthetic sealants. Synthetic sealants (adhesives) include
polyethylene glycol adhesives, albumin-formaldehyde adhesives
and adhesives based on cyanoacrylates. The disadvantages of the
latter are poor biocompatibility and degradability. In addition,
the long-term effects of cyanoacrylate adhesive residues on lung
tissue require further investigation [9-11].
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Research aim: to analyze the effectiveness of surgical
treatment of patients with pleural empyema complicated by
bronchopleural fistula development by means of personification
of the surgical approach to treatment, introduction of fibrin glue
(auto cryoprecipitate) into practice of pleural empyema with
bronchopleural fistula treatment.

Materials and Methods.

The cohort observation group included 136 patients treated
in the City Clinical Hospital Ne23 named after I.I. Mechnikov
of the Dzerzhinsky district hospital. V. Davydovsky City
Clinical Hospital Ne23 for pleural empyema complicated by
bronchopleural fistula. The main group consisted of patients
in whom a biological stimulator of local tissue repair (fibrin
glue) was used to treat empyema with fistula. Some patients (7
persons) in whom air discharge through the drainage persisted
for 5 days after the fibrin glue injection, required additional
broncho blocker installation. It should be emphasized that for the
treatment of this group of patients A holistic treatment approach
using the concept of biological stimulation of tissue repair
through the use of fibrin glue obtained by cryoprecipitation is
used. Auto cryoprecipitate, due to fibrinogen and associated
complex of growth factors, as well as immunoregulatory agents,
has a pronounced stimulating effect on local tissues through the
growth of local granulation tissue, which contributes to the
closure of the fistula between the bronchial tree and the pleural
cavity. Thus, the closure of the fistulous passage, the cornerstone
of treatment of pleural empyema of any etiology, is achieved by
fibrin glue, acting not as a sealant, but as a stimulating factor in
the regeneration of own tissues. The comparison group included
patients who were treated for pleural empyema with broncho-
pleural fistula using a valve broncho blocker.

Method description: during thoracoscopy, after revision and
sanation of the empyema cavity, auto cryoprecipitate glue (3-
5ml) was injected directly into the area of the bronchopleural
fistula. Apart from post-resection pleural empyema, in
this category of patients injections were performed in the
submucosal layer endobronchially. In all patients the number
of injections was 1, with the exception of the group of post-
resectional empyemias, in which in the absence of hermeticity
within 5 days after the first injection a second injection was
performed and a broncho blocker was placed.

Results.

The effectiveness of the methodology is presented in Table 1.
The effectiveness of the fibrin glue ranged from 57.1%
to 86.4%, depending on the etiology of the empyema. The
effectiveness of broncho blocking ranged from 80% to 84.2%.
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Table 1. The effectiveness of the methodology.

Number of patients with
empyema with broncho-
pleural fistula (n=136)
Video thoracoscopic
glue injection
Thoracoscopy injection
Glue + bronchodilator
Thoracoscopy +
bronchodilator

Parapneumonic pleural empyema
(n=76)

bronchodilator)

85.7% (7 persons effective, 1 fatality)

84.2% (38/ 5 no effective +1 fatality)

The highest efficacy was observed with the simultaneous use of
fibrin glue and broncho locations.

Discussion.

Attempts have been made to develop alternative adhesive
compositions, e.g., N. Kawaiet et al. created an adhesive based
on gelatin and glutaric aldehyde with high adhesive strength and
good biocompatibility, which, according to the authors, exceeds
fibrin adhesion strength by 2-3 times [12]. J. Kuckelmanet et al.
conducted an experimental study on the effectiveness of pectin-
based bio adhesives for the treatment of alveolar insufficiency
[13].

Cyanoacrylate adhesives such as Bio Glue are as effective
in treating alveolar insufficiency as fibrin glue, but there are
a number of differences. The cyanoacrylate-based glue has
a rigid and inelastic structure that does not expand with the
underlying lung. In addition, within 2 years (resorption time of
the drug), there is a risk of developing a foreign body reaction
and infectious complications, and even a potential risk of blood-
borne disease transmission from cattle [14-17].

R. Silva, et al. used cyanoacrylate glue as a pulmonary
embolism [18].

D. Lim, et al. describe a percutaneous cyanoacrylate glue
injection method for treatment of bronchopleural fistulas. The
authors report success in all cases (n=7) [19].

M. Carvalhoet, et al. compared fibrin glue and cyanoacrylate
in a pilot study in rabbits and concluded that both sealants were
equally effective, but a more pronounced local inflammatory
response was observed in the cyanoacrylate group [20].

Fibrin glue, from allogeneic human plasma obtained from
several donors, is the most commonly used in clinical practice.
Despite the prevention of infectious complications, there is a
possibility of infection by viruses such as human parvovirus B19
and viruses of hepatitis B, C. In addition, the use of allogeneic
fibrin glue can lead to anaphylaxis due to the addition of bovine
aprotinin in order to stabilize the clot. The incidence of this
complication is 2.8%. In these circumstances, autologous fibrin
glue may be a good alternative [3,21].

According to M. Kawashima et al, the use of autologous fibrin
glue is as effective as allogeneic glue. The authors concluded
from 118 lobectomies and 89 segmentectomies that the use
of AFG in the treatment of alveolar insufficiency in patients
undergoing lobectomy or segmentectomy is effective and that
AFG can be a good alternative to allogeneic fibrin glues [3].

In thoracic surgery, FC is mainly used for definitive hemostasis
during surgical procedures, prevention of alveolar insufficiency
and closure of bronchopleural fistulas [4,9,10,14-17,22-33].
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Post-resection pleural empyema
(n=11)

81.57% (38 people effectively, 7 added 57.1% (7 effectively, 3 added
bronchodilator) (endobronchial)

100% (3 effective)

80% (5/1 no effective)

Pleural empyema after covid-19 (n=49)

86.36% (22 people,3 added
bronchodilators)

100% (3 effective)

81.48% (27 effective/S ineffective)

The first attempts to use fibrin glue to treat alveolar
insufficiency were made at the end of the 20" century. For
example, in 1983. R. Turk et al. in his experimental and clinical
works showed the effectiveness of fibrin glue in the treatment of
alveolar insufficiency, and also as induction of pleurodesis [34].
Meisner et al. in 1982 used FC to seal the sutures and achieve
definitive hemostasis [28]. H. Waclawiczeket. et al. as early as
1985 in a pig experiment proved the efficacy of fibrin glue for
the treatment of bronchial stump defects after pneumonectomy
[35]. J. BERGSLAND in 1986, P. McCarthy et. al. in 1988
concluded that FC is effective in the treatment of alveolar
insufficiency [33,36,37].

Prolonged alveolar insufficiency (DAN) is considered to be
air flow by drainage over 7-10 days after surgery. Pulmonary
emphysema is a risk factor the development of respiratory
failure. This complication occurs in almost half of patients after
surgery for bullous emphysema and about 15% after all thoracic
surgery. In most cases this complication resolves within a few
days with drainage (active or passive) of air leaks are benign and
resolve within a few days with proper drainage management.
In addition to increased hospital stay, this complication can in
some cases lead to complications, including pleural empyema.
The authors concluded that autologous fibrin sealant applied
intraoperatively to strengthen the sutures significantly reduces
the severity of alveolar insufficiency and the duration of chest
drainage [10,15,23-25,27,29,31,38,39].

J. Cho. et. al. on the basis of a study of 18 patients with
prolonged alveolar insufficiency in patients after lung resections
concluded that fibrin glue administration under pleurography
control had a good effect, as only one patient required surgery
to eliminate alveolar insufficiency [40].

H. Oishi et al. propose an original method of treating exudative
pleurisy and alveolar insufficiency in the early postoperative
period, which consists in injecting fibrin glue into the pleural
cavity. One of the reasons, according to the authors, why this has
had a positive effect and the residual cavity is quickly obliterated
is that, unlike chemical pleurodesis, fibrin glue injection into the
pleural cavity does not induce an inflammatory response in the
patients, manifested by fever and pain syndrome [26].

The Vivostat system (VivostatA/S, Denmark) is a system for
the preparation and application of fibrin glue made from the
patient's own blood. The vivostat system produces a sealant
with excellent elastic properties and 50% resorption within 5
days (animal models) [15,30].

Several authors have used fibrin glue in combination
with polyglycolic acid (Polyglycolic Acid) PGA sheets for
intraoperative repair of alveolar insufficiency. They concluded
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that this combination significantly reduced the duration of
alveolar insufficiency in the early postoperative period and the
resulting drainage time compared to using fibrin glue alone. The
use of a fibrin glue patch together with PGA in the experiment
was able to withstand pressures up to 100 mm of water column
[21,24,27,41].

There are cases in the literature where fibrin glue has been used
to treat bronchial anastomosis failure after lung transplantation.
For example, W. Brandenet et al. describe a case of successful
treatment of this formidable complication using endobronchial
application of fibrin glue for bronchial anastomosis failure. The
authors report that the incidence of bronchial anastomosis failure
in bilateral lung transplantation is less than 2% microcirculatory
disturbances in the anastomosis area, immunosuppression, and
local infections as risk factors for this complication. In similar
circumstances, fibrin glue has been used to treat bronchopleural
fistulas after lobectomy or pneumonectomy with 35-66%
efficacy. The authors concluded that the method described can
be used in patients in whom other treatments, such as airway
stenting and/or repeat surgery, are inapplicable [42].

An interesting method of bronchopleural fistula treatment
has been proposed by A. Fiorelli et al. The authors performed
intrapulmonary and intrabronchial fibrin glue injections by
flexible endoscopy with good effect in situations where other
endoscopic treatments, such as bronchial valve placement
and intrabronchial application of FC, were unsuccessful. The
authors emphasize that the method can be effective only in the
absence of suppurative pleural inflammation, besides the fibrin
clot is completely resolved within 14 days after the injection [43].

Worth mentioning is also the data of V. Egorov et. al. Egorov,
et al. who used injections of cultured human allogenic fibroblasts
into submucosa layer[44,45].

M. Iwasaki et al. describe a case of successful closure of 10
mm bronchopleural fistula after right lower lobectomy with
endoscopic injection of fibrin glue, thoracostomy, application
of polyglycolic acid plate on area of bronchopleural fistula and
treatment of residual cavity with NPWT [46].

For example, K. Ishikawa et al. recommend the use of fibrin
glue to close bronchopleural fistulas up to 3 mm [32].

The literature also describes very exotic ways of treating
bronchopleural fistulas. For example, L. Duranti et al. reports
a case of bronchopleural fistula of the right main bronchus
stump one month after pneumonectomy. The patient underwent
bronchoscopic injections of fibrin glue into the submucosa,
Amplatzer, Negative Pressure Wound Therapy (NPWT),
omentoplasty, and an omentoracostomy, but the fistula could
not be closed. After unsuccessful. The decision was made to fill
the right pleural cavity with granulated sugar. The authors claim
clinical recovery [47].

H. Takagi et. al. cites an observation of the use of FC in
Jehovah's Witnesses to reduce the volume of blood loss [48].

According to A. Chernousov et. al. who used glue in the
treatment of patients with various types of unformed intestinal
fistulas, it contributes to the optimization of both humoral and
cellular immunity indicators. In addition, FC is capable of
correcting secondary immunodeficiency [7].
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Our first experience with fibrinogen-based biological stimulator
of tissue regeneration in the treatment of bronchopleural fistulas
in patients with pleural empyema showed encouraging results.
Moreover, the fibrinogen glue was used not as a sealant but as
a stimulator of tissue regeneration. The results obtained require
further accumulation, analysis, and study.

Conclusions.

The use of biological stimulators on the basis of fibrinogen
and growth factors might be effective in treatment of different
thoracic nosologies in combination with other treatment methods
(broncho blocking, thoracoscopic resection etc.). Fibrin glue,
obtained from the own blood plasma, has good indicators of
adhesion, is biologically inert, in addition, it has the property
of stimulating reparation, which is extremely important in the
treatment of such pathologies as bronchopleural fistulas.
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Pe3zrome
NPUMEHEHUE BUOJOI'NMYECKOI'O
CTUMYJISITOPA PEITAPAIIUA TKAHEN n

ITEPMETUKOB B XHWPYPITMYECKOM JIEHEHUUN
BPOHXOILIEBPAJIBHBIX CBUILENA

J.A. TanasmoB, A.B. Huxynun, T.B. Xopoopsix, T.P.
I'oroxus, A.B. I'pauasio

Hear  wuccaemoBanmsi:  [loBbicuTh 3 QEKTUBHOCTH
XUPYPrHYECKOro JICYeHUs] OONBHBIX C OIMIMEMaMH IUICBDBI,
OCJIO’)KHEHHOH Pa3BUTHEM OpOHXOIIIEBPAJIHHOTO CBUINA 33 CYET
TIepCOHU(UKAIIMN XUPYPTUUECKOT0 MOX0/1a K JIEYSHHIO.

Marepuansl u MeTOABI: [ pynny KOropTHOTO HaOIIONCHHMS
coctaBuid 136 0OMBHBIX, HaXOAWBINKUXCS Ha jedeHun B I'Kb
Ne23 um U. B. J[aBBIIOBCKOrO MO MOBOJY SMIMEMBI IJIEBPHL,
OCJIO)KHEHHOH OpOHXOIUIEBPAIEHBIM CBHIIOM. B 0CHOBHYIO
TpyNmy BOIUIH NallMEHTHI, y KoTophIx i neuerus OI1 ¢ BIIC
TIPUMEHSIICS] OMOJIOTHYECKUIT CTUMYJISITOP penapaiyi MECTHBIX
tkanelt (bCPMT). B rpynmy cpaBHeHHSI BOIIUIM TAIMEHTBHI,
xoTopbiM anst sedeHuss Ol ¢ BIIC mpumeHsuiack ycTaHOBKa
KJIaraHHOTo OPOHXO00IJIOKAaTOpA.

Pesyabrarel: sddextrBHOCTS NpHMeHEHHS (UOPHHOBOTO
coctaBuia ot 57,1% no 86,4% B 3aBUCUMOCTH OT 3THOJIOTHHU
sMmrueMbl.  OddekTuBHOCT,  OpoHXoOioKammu ot 80%
no  84,2%. HauGonpmas 3¢QekTuBHOCTE HaOII0gaIach
IIPU  OJHOBPEMEHHOM IIPUMEHEHHH (UOPHHOBOTO Kiles W
OpOHXOOJIOKAIIHY.

3aki0ueHue: Hcnons3oBanue OMOIOTHYECKUX
CTUMYJIATOPOB Ha OCHOBE (HOpPMHOTEHa M POCTOBBIX
(dakTOopoB MOTyT oOKa3arbcsi JPQPEKTUBHBIMH B JICUCHUU
Pa3IMUHBIX HO30JIOTUI TOPaKalbHOTO MPOQHIS B TOM YHCIE
B COUYETAHWH C APYTMMH METOJaMu JieueHHs (OpoHOOIOKaIHs,
TOpPaKOCKONHMYecKasi caHaius U T.1.). PuOpHHOBBIA KIeH,
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MOJyYCHHBIA W3 COOCTBEHHON IUTa3Mbl KpPOBH, oOONagact
XOPOIIMMH TTOKa3aTeIsIMH aJAre3un, OMOJOTHYSCKH WHEPTCH,
KpOMeE TOTO OH 00JIaJIacT CBOMCTBOM CTUMYJISIIMH PEHapaliviH,
YTO KpalHE BaXXKHO B JIEYEHUM TaKOW TATOJIOTHHM Kak
OpOHXOIUIEBPAIILHBIC CBHIITH.

KiroueBbie ciioBa: sMIueMa IDICBPBI, OPOHXOIUICBPATBHBIN
CBUILl, HECOCTOSITCIBHOCTh KYyIbTH OpoHXa, KOBUA-19,
(UOPUHOBBIN KIIEH, OMONOTHYECKHE CTUMYISTOPEI perapanuu
TKaHEeH
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