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KNIHIYHUM BUNADOK
CLINICAL CASE

VJIK 616.98:578.834.1(075.8)
DOI https://doi.org/10.31379/2411.2616.18.2.1

TAKTUKA BEAEHHSI XBOPOI 3 KOPOHABIPYCHOIO IH®DEKLLIEIO,
BUKJIMKAHOIO SARS-COV-2,3 BAXXKUM MOLWKOAXEHHAM
AUXAJIbHOI TA CEPLLEBO-CYAUHHOI CUCTEMU

Bo6upb A.J1.L, CyxoHoc P.€.1?

'Kainika Cessmoi KamepuHu. BiddineHHsi aHecme3iosio2ii, peaHimayii ma inmeHcusHoi
mepanii, Odeca, Ykpaina

MixcHapodHuli egponelticbkutl yHisepcumem, Kuis, Ykpaiua

VJIK 616.98:578.834.1(075.8)
DOI https://doi.org/10.31379/2411.2616.18.2.1

TAKTUKA BEBEHHSA XBOPOI 3 KOPOHABIPYCHOIO IHDEKLLIEIOD,
BUKJIMKAHOIO SARS-COV-2,3 BAXKWUM MOLWKOAXEHHAM AUXANbHOI
TA CEPLLEEBO-CYOUHHOT CUCTEMMU

Bo6upb A.J1., CyxoHoc P.E.

2Kinka 32 pokiB HazilI1a 0 TPUHMAIBHOTO BiJ/liIeHHs 31 cCKapramMu Ha 6i/1b B 06-
JIaCTi cepld 3 ippaZiialji€lo B JIiBY JIONATKY, BiAUyTTA HELOCTATHOCTI NOBITp4, 3ay-
Xy 3MilaHoro xapakrepy. Ilicis npoBeseHux iHcTpyMeHTanbHuX (KoMn'toTepHoi
Tomorpadii (KT) opranis rpysHoi kaiTku (OI'K), KT-anriorpadil sereHeBoi ap-
Tepil, Y3/-cepus, EKT), 1abopaTopHUX A0CIiPKeHb, HA OCHOBI KJIIHIYHUX JJaHUX
Ta micsis npoBeieHoi AudepeHiaabHOI iarHOCTUKY, 6yB BCTAHOBJIEHUH /1iarHO3:
KOpoHaBipycHa iH¢ekIisi, BUkaukaHa SARS-Cov-2. [To3asnikapHsiHa BoGiuHa MO-
JlicerMeHTapHa NMHeBMOHId. /IBOCTOpOHHIN rifjpoTopakc. [lankapauTt. [lepukap-
auT. OKJII03id miJIIKIpHUX BeH 000X HMKHIX KiHI[IBOK. 32 BaXKKICTIO CTaHy XBOpY
rocmiTasnizoBaHo B BiJJjiieHHs iHTeHCUBHOI Tepamii. Basylounchk Ha JaHuX j1a6o-
PAaTOPHHUX Ta IHCTPYMEHTAJIbHUX AOCJIIJKEHb, a, TAKOXK, KJIIHIYHUX MMOKa3HUKaX
i 3arasibHOMy cTaHi XBopoi 6y/1a BU3HAaYeHa TaKTHUKa Tepaii, ika Bif3HauuIach
MMO3UTUBHUM e(PEKTOM.

KiroyoBi csioBa: kopoHaBipyc, kopoHaBipycHa iHdekuis, COVID-19, SARS-Cov-2,
JIBOGiYHa noJiicerMeHTapHa THEBMOHIs, TiApOTOpaKc, MaHKapAUT, MiOKapAUT, Ie-
PUKapUT.
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UDC 616.98:578.834.1(075.8)
DOI https://doi.org/10.31379/2411.2616.18.2.1

TACTICS OF MANAGEMENT OF A PATIENT WITH CORONAVIRUS

INFECTION CAUSED BY SARS-COV-2,WITH SEVERE DAMAGE

TO THE RESPIRATORY AND CARDIOVASCULAR SYSTEMS

Bobir A.L., Sukhonos R.E.

A 32-year-old woman was admitted to the admission department with pain in the
heart with irradiation in the left shoulder blade, shortness of breath, shortness
of breath of a mixed nature. conducted instrumental (Computed Tomography
(CT) of the chest (OGK), CT-angiography of the pulmonary artery, ultrasound,
ECG), laboratory studies, based on clinical data and after differential diagnosis,
were found: coronavirus infection caused by SARS-Cov-2. Outpatient bilateral
polysegmental pneumonia. Bilateral hydrothorax. Pankardit. Pericarditis. Occlusion
of subcutaneous veins of both lower extremities. According to the severity of the
patient’s condition, she was hospitalized in the intensive care unit. Based on these
and instrumental studies, as well as clinical indicators and the general condition
of the patient, the tactics of laboratory therapy were determined, which noted
a positive effect.

Key words: coronavirus, coronavirus infection, COVID-19, SARS-Cov-2, bilateral
polysegmental pneumonia, hydrothorax, pancarditis, myocarditis, pericarditis.

Bceryn. Ilpuiinato BBaxkaTy, wo COVID-19 xapakTepH3yeTbCcsl pecnipaTOPHUMU
NposiBaMy, ajle OKpeMi NalliEHTU MalTh BaXKi Kap/ia/ibHi yckaaaHeHHA. SARS-Cov-2
B3a€EMO/I€ 3 CepLeBO-CYAUHHOK CUCTEMOIO Ha Pi3HUX PIBHAX, IPOBOKYIOYU MOLIKO-
JDKeHHs ceplieBoro M’siza i loro aucoyHkuioo, atanbhi aputmii, apTepianbHi Ta Be-
HO3Hi TPpoM603H, 36i/bLIyE CMEPTHICTh cepe/| Nali€HTIB i3 KapAioJoriYHUMHU 3aXBO-
proBa”HHaMH [1].

’Kinka 32 pokiB Haailia A0 mMpUAMaNbHOTO BifJisieHHS 3i ckapramMu Ha 6ib
B 06J1acTi ceplis 3 ippaialii€to B JIiBy JIONATKY, BIAYYTTSA HeAOCTATHOCTI MOBITpS, 3a4y-
Xy 3MillIaHOT0 XapaKTepy. 3 aHaMHe3y XBOpo6H, 3i 3J1iB MaTepi 6/113bk0 10 AHIB TOMY
3axBopina, 3’ABuUaca 3aAulikKa, migsuiieHHs t-38.0 °C, sikyBajsiacsa caMoCTiHHO BJO-
Ma. CTaH noripluBcs 3a TPU AHI A0 rocuitanizaunii. XBopa BiiMOBJIsL1acS Bifi IpUHOMY
i, 3’ABUJIMCS cCKapry Ha 6i/b B 06J1aCTi ceplisd, HYAOTY, CAaMOCTiiHO HaMaraJjiacsi Bu-
KJIMKATU 6JIF0BOTHI mo3uBU. O6’€EKTUBHO HAa MOMEHT rOCIliTaJ/i3alil: 3araJibHUH CTaH
MaliEHTKU BaXXKUH. B esleMeHTapHIN CBiIOMOCTi, CKap>KUTbCSI HA BUpPaKeHUU Oib
B o6JiacTi cepus, axkuToBaHa. lkipHi mokpuBu 6.1i7i, BUAUMI cU30Bi 6J1i10-pOKeBi,
Typrop 3HMXKeHUH. M’130Buil TOHYC AUPYy3HO 3HMKeHUM. t-37.3 °C. JuxaHHS CIOHTaH-
He, iHCy QUL 3BOJIOKEHOT'0 KUCHIO 3-4 JI/XB. AyCKyJIbTATUBHO JJUXaHHS >KOPCTKeE,
MPOBOJUTHCA 6ilaTepasbHO y BCixX BiAainax, ociabyieHe B HIKHIX BifJinax jereHs.
Sp0, 92-94%. BupaxeHa 3ajimka y cnokoi. Y/IP = 30" l'emogunamika - cTilika apTe-
piasnbHa rinoTeHsis, AT 70/40 MM.pT.CT, ceplieBa AislJIbHICTb apUTMiYHA, TOHU PUTJIY-
ureHi. Ps - 130/xB. 2KuBiT M'IKu, [OCTYMHUHN Manbnarliii, mepucTajibTUKa BUCIYXOBY-
€Tbcs, B'sya. [lo cevoBOMYy KaTeTepy CIocTepirasach OJIirypisi, ceya KOHLLEHTPOBAHa.
[IJIP Tect Ha SARS - CoV-2 - mo3uTuBHUH (1ITaM-ZAeabTa). BUCHOBOK KOpoHaporpa-
ii - aHoMa/IbHe BiXO/>KeHHsI 3TMHAKY0i KOpOHapHOI apTepil, Bifl mpaBoro CHUHYCa;
THUI KOPOHAPHOT'0 KPOBOMOCTAYaHHS MPaBUl; KOPOHApHi apTepii - 6€3 3HaUyIIuX cTe-
Ho3iB. CKOpOT/IMBA 3/]JaTHICTb MiOKap/ja 3HAaYHO 3HMKEHA, 32 PaXYHOK CYOTOTAJbHOTO
rimo-, akiHesy, cnocTepiraeTbcs AiJITHKA aKTUBHOI KiHETUKU 33[iHbO-6i4YHOI CTiHKH.
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OB - 18-26%. MiTpanbHe ckupaHHa 1+, ckupaHusa yepes aedekt MIIIL. AopTa He po3-
mupeHa. [lepukap-g0 150-180 mu1 pigusu. /IBocTOpOHHIHN rigpoTopakc. ¥Y3-kapTuHa
naHkapguty. KT kapTuHa KapzioreHHoro HabpsiKy JiereHb. /JBOCTOPOHHIN rifjpoTo-
pakc. I'iaponepukapz.

Ha EKT': [TapokcusmasnbHa Taxikapais YCC 150. [Tomupenuit M (mas. 1). [Ipose-
JleHi slabopaTopHi focaimkeHHs (Tab.. 1).

Man. 1. Enektpokapaiorpama nauieHTkm

Tabnuug 1

lposedeHi 1a60pamMopHi 00CiOHeHHS

Buoxumus

0.-aMinasza naHkpeaTuyHa 32,8 15
AnaHiHamiHoTpaHcdepasa (AnT) 14,5 272,3 313,2 309,9
AnbbymiH 441 30 33 31
AcnaptatamiHoTpaHcdepasa (AcT) 119,5 566,1 3235 171,2
BinipybiH 3aranbHui 16,8 14,9

BinipybiH HenpsamMuii 11,09 8,92

BinipybiH npamuii 5,71 6

binok 3aranbHuii 72 52 56

KpeaTuHiH 75 69 89 73
KpeatnHdocdokiHaza (KOK 3aranbHa) 3217 2229 936
KpeaTtuHdocdokiHaza (KOK dpakuis-MB) 188,3 95,5 47,4
CevoBMHa 11,1 9,9 14,8 13,5

Clinical Anesthesiology & Intensive Care, N 2 (18), 2021 om



MpoaoBxeHHs Tabn. 1

AHanus kposu

fematokput HCT 457 37,6 344
femorno6uH (HGB) 149 131 114
Nevikoumntsl (WBC) 8 5,31 11,62
Jiumdouutsl 20 10
JNiumdouutsl (LYM) (a6c) 1,8 0,98 0,83
Tiumdouutsl (LYM) (Ha 100 nevikoumToB) 22 18,4 7,1
MoHoUUTBI 10 3
MoHouuTbl (MID) (abc) 0,4 0,47 0,42
MotouuTbl (MID) (Ha 100 nerkouuToB) 5,4 8,8 3,6
Hevitpodunbl (GRA) (abc) 58 3,86 10,37
Hentpodunsl (GRA) (Ha 100 neikouuToB) 72,6 72,8 89,3
ManouykosaepHble 4 6
CermMeHTOSAEPHbIE 65 80
CkopocTb ocenanus sputpoumntos (ESR) 4 3
CpepHee conepxaHue remornobuHa B sputpoumte (MCH) 28,7 30 28,6
CpenHuii 06beM TpomboumToB (MPV) 12,1 12,4 11,7
CpenHuii 06beM sputpouuTos (MCV) 88,1 86,2 86,5
CpefHss KoHUeHTpauus reMornobuxa B sputpoumnte (MCHC) 326 348 331
Tpomb6okpuT (PCT) 0,22 0,155 0,151
TpombouuTbl (PLT) 186 125 129
TpombouuTbl 33 GOHKUO 183 179
LnpuHa pacnpenenexns tpombountos (PDW-cv) 16,9 15,9 15,5
LLnpuHa pacnpenenexus sputpouutos (RDW-CV) 121 12,5 12,2
LLnpuHa pacnpenenenus sputpoumntos (RDW-SD) 40,9 41,8 40,9
J03MHODUAbI 1 1
SputpoumnTbl (RBC) 5,19 4,36 3,98
lemaTonoris

Koarynorpamma

gﬁ?ij’;;ﬁ? 4aCTKOBMI TPOMBOMNACTMYHMI YacC 120 68,5 24 333
E:/:ﬁ;jﬁ\?%% HOpMani3oBaHe BifHOLIEHHS 0,93 1,27 1,02 1,01
MpoTpoM6iH 3a KBikom 98,3 56,6 84,8 86
MpoTpoM6iHoBwMiA Yac (MY/PT) 12,2 16,1 13,2 13,1
TpombiHoBwMI Yac (TH/TT) 10,8 25,5 16,1 19,1
@ibpuHoreH 1,66 1,15 1,46 1,19
Pesmonpo6u

C-peakTusHuit 6inok (CPB) 6,7
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TepaneBTH4YHa TakTHUKa 6yJia HalpaBJeHa Ha 3HMKEHHS ayTOIMyHHOTO IPOIECY
B OpraHi3Mi, KOMIeHcalilo cepreBol HeJOCTaTHOCTI Ta NiATPUMKY CKOPOTJIMBOI 3/1aT-
HocTi Miokap/ia, NpodislaKTHKY CENTUYHOTO CTaHy, iHQy3iiHY NiATPUMKY Ta KOpeKIifo
KHCJIOTHO-OCHOBHOTO CTaHy Ta eJIeKTpoJIiTiB [1, 2].

[linTpuMKa reMoZMHaMiku Ta ckopoT/MBoi ¢yHKUil Miokapzma: /[o6yTamiH
6-10 mkr/kr/xB; Hopaapenanin 0,5-1 mkr/kr/xB. [lepiogndyHo A5 Kopekuii remosau-
HaMmiky 710 Tepanii BkitoyaBcs MesaToHn 0.16 mkr/kr/xB. AT - 70-90/50-60 MM.pT.CT.
YCC - 110-160 ya/xB. IIBT - +23 cM.BogH.cT. KoMmneHcaTopHy Taxikapzito, 1o Jo-
carana 250y4/xB, KOperyBajid HU3bKUMHU Jl03aMH GeTa-6JiokatopiB (Ecmosion). [as
3HIKEHHS ayToiMyHHOI BiZjmoBiZii Ha KOpoHaBipycHy iHeKILil0 NpU3HAUYeHO MYyJbC-
Tepanito Cosny Meaposiom 500Mr/no6y. IHysiliHA Tepanis mpoBoAu/Iack MOMipHa,
3 ypaxyBaHHSIM eJIeKTpoJIiTiB (KaJsito, Kasbliilo, MarHiio, HaTpiw) Ta Alypesy.

Tepamnist HanpaBJ/ieHAa HA HOpMaJli3allilo CUCTeMH reMocta3dy (BUpaXkeHa rimepkoa-
IyJsLis IPYU HaIX0/PKEeHHI) BKJII0Ya/Ia aHTHarperaHTH (aclipyH) Ta aHTUKOATry/IsiHTH
(eHOoKcHMapuH HaTpito). /lo3u BapitoBasIl, KOpEryBaauch Iiji KOHTPOJIEM Koarysiorpa-
MU Ta HU3bKOYACTOTHO] IT'€30e/IeKTPUUHOI TpoMboesacTorpadii.

[IpoBesieHa Teparmis MOCTYMOBO Ha MPOTs3i 8 /1i6 mprBesia 10 MO3UTHUBHOI AUHAMI-
ku. /lo3u BazonpecopiB MOCTYINOBO 3HMXKYBAJIMCh /10 Bi/JHOBJIEeHHs pedepeHTHUX Te-
MO/IMHAMIYHUX NOKa3HUKIB. Taxikapais 36epirasach nomipHa, YCC = 100-110 yg/xB.
Y3/l-kapTuHa Ha 8 106y: CKopoYyBasibHA 3/IaTHICTh MiOKap/ja 3HIKEHA, TOKpalL[eHHS
kiHe3y 6iuHol Ta nepefHbOi cTiHOK. PB 64%. MiTpanbHe ckujjanHs 2 cT. [lopoxkHUHU
He po3uvpeHi. AopTa He posinpeHa. [lepukapa-kinbkictb pigusu g0 100 mia. Hesna-
YHUH TiApoTOpaKC.

0O6roeopeHHs. KopoHaBipycHa iHdeKIlisl - BakKa XBopo6a, 1110 BIJIMBAE He JIUIIe
Ha JUXaJibHy CUCTEMY, ajle ¥ 3JlaTHAa BUKJIMKATH BaXKKi HacJiku 3 60Ky ceplieBo-
CY[AUHHOI CUCTEMH, a TAKOXK IHIIMX OPTaHiB i cuctem.

BuacHo nizji6paHa npaBu/bHa TaKTHKa Teparii Ja€ 3MOry 3HU3UTH PU3UK JieTa/lb-
HUX HaC/iKiB KOPOHABIpYyCHOT 0 BPaXKeHHA CepLieBO-CyAMHHOI Ta AMXaJIbHOI CUCTEMHU.
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AHECTE310JIOTIYHUA MEHEAXXMEHT MOPYLWEHUX BUXANBbHUX
WnaxiB BHACNIAOK CUHAPOMY JIEM’EPA
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Cunzapom JleMepa - 1je HebGe3meuHa AJIS XKUTTSA iHPEKIid M TKUX TKAHWH IIHI.
Mu onucyemMo aHecTe3iosioriyHe 3a6e3neyeHHsl y MALi€EHTIB 3 MOPYLUIEHHAM JH-
XaJIbHUX LUIAXIB 4yepe3 CUJIbHUN HabpsAK M'IKUX TKaHUH, TOB’sI3aHUH i3 cuHApO-
MoM JlemM'epa. Y 1iboMy BUIIAJIKy NepejonepaliiHa KoM toTepHa ToMorpadis ta
eH/I0CKoMis Hoca BUA06pa3uTh aHaTOMi 0. Bpuraiy oTos1apuHroJI0riB HiAroTyBaiu
10 HeBigKJ/IaaHOI JOMOMOTH, 100 JAUXaJbHUX IIJIAXiB. 3BOJ0KEHUH Ha3aJbHUK
KHMCEeHb {3 BUCOKUM IIOTOKOM NOBITps 3a6e3ne4yye MaKCUMa/bHY OKCUTeHallio mij,
yac ¢ibpo-onTHyHOI iHTYy6auii Ta yac, AOCTYNHUN [ TepMiHOBOI TpaxeocToMii,
SIKII0 MOTPi6GHO.

Kiro4oBi csioBa: aHecTesis, ¢pibpo-onTuyHa iHTy6alis, cuHApoM JleMepa.
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THE ANAESTHETIC MANAGEMENT OF A COMPROMISED AIRWAY
SECONDARY TO LEMIERRE’S SYNDROME

D. Levy, K. Flower, T. Hinde, T. Ali, C. Vinall, A. Varvinskiy

Lemiere’s syndrome is a life-threatening soft tissue infection of the neck. We
describe the anaesthetic management of a patient presenting with a compromised
airway due to severe soft tissue swelling associated with Lemierre’s syndrome. In
this case, preoperative computed tomography and nasal endoscopy delineated the
anatomy. The otolaryngology team were prepared for an airway emergency. High
flow humidified nasal oxygen maximised oxygenation during awake fibreoptic
intubation and the time available for rescue tracheostomy if required.

Key words: anaesthesia, awake fibreoptic intubation, Lemierre’s syndrome.

Abbreviations:

HFNO: High Flow Humidified Nasal Oxygen

AFOI: Awake fibreoptic intubation

Introduction. Lemiere’s syndrome describes a severe soft tissue infection of the

head and neck leading to internal jugular vein thrombosis and septic emboli, most com-
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monly to the lungs. It typically occurs following infections of the tonsils or pharyng,
although tooth extraction is a rare but recognised cause [1, 2]. The most common causa-
tive organism is the gram-negative anaerobic bacterium Fusobacterium necrophorum
[3]- Prior to the development of antibiotics, mortality was said to be as high as 90%
but following their introduction, the incidence of Lemierre’s syndrome has fallen so
low that it has been referred to as the “forgotten disease” [3, 4]. A more recent in-
crease in the number of documented cases may indicate a rise in incidence, possibly
due to antibiotic resistance and changes in prescription patterns [2]. The majority of
those affected are previously health children and young adults [4]. It most commonly
presents with sore throat, fever, dysphagia, trismus, neck mass and pain, potentially
making airway management extremely challenging [2, 3]. Other symptoms may include
pleuritic chest pain, dyspnoea and haemoptysis [4]. Management should focus on surgi-
cal drainage of abscess in combination with targeted antibiotic therapy, while the role
of anticoagulation for venous thrombosis remains controversial [2].

A variety of methods have been described in the literature for airway management
in the presence of soft tissue infections of the neck, including intravenous and gas in-
ductions, direct laryngoscopy, blind nasal intubation, asleep and awake fibreoptic in-
tubation and awake tracheostomy [5]. Case reports exist describing the use of cervical
plexus blocks to allow incision and drainage, avoiding instrumentation of the airway [6].
We present the case of an immunosuppressed patient requiring emergency incision and
drainage of a large neck abscess, and the steps we took to minimise the risk associated
with endotracheal intubation.

Case Presentation. A 67 year-old lady presented to Torbay Hospital, a district gen-
eral hospital, three days following the extraction of her lower right wisdom tooth with
swelling and pain of her right jaw and neck, swelling of her tongue and difficulty swal-
lowing. Medical history included rheumatoid arthritis managed with hydroxychloro-
quine and methotrexate. Examination revealed significant submandibular swelling ex-
tending to the submental region, and erythema extending to her sternal notch. Mouth
opening was reduced to 15mm, Mallampati score was 3 and neck extension was sig-
nificantly limited due to the sizeable right sided neck swelling and pain and her un-
derlying rheumatoid arthritis. In spite of these findings, she was physiologically more
stable than expected. Computed tomography of the neck demonstrated a right subman-
dibular, buccal and sublingual collection extending to the right parapharyngeal, carotid,
retropharyngeal and prevertebral spaces. This had resulted in displacement of the oro-
pharynx to the left and narrowing of the airway superiorly. Infection had extended so
far as to cause apical lung abscesses and had led to a right internal jugular thrombosis.

Approriate antibiotics and a course of dexamethasone were commenced. A fibreoptic
nasendoscopy performed by the otolaryngology team demonstrated right parapharyn-
geal swelling and an oedematous right arytenoid, but importantly showed mobile vocal
cords and suggested fibreoptic intubation would be possible. The tertiary centre cardio-
thoracics team reviewed the images and felt a thoracoscopic washout was not necessary.

Following administration of glycopyrrolate as an anti-sialagogue, High Flow Hu-
midified Nasal Oxygen (HFNO: Optiflow™ Fisher and Paykel) was commenced and
with remifentanil sedation. The nasal and oral muscosa were anaesthetised with di-
rect sprays of 4% lidocaine and the airway was anaesthetised with 1ml aliquots of 4%
lidocaine plus 9ml of air ejected from the working channel of fibreoptic scope. Awake
fibreoptic intubation (AFOI) demonstrated significant distortion of the anatomy but
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was well tolerated with oxygen saturations maintained throughout and a cuffed nasal
endotracheal tube was passed on the first attempt without issue. Following induction of
general anaesthesia copious pus was irrigated from the sublingual, submandibular and
parapharyngeal spaces.

The patient was admitted to intensive care and electively extubated the next day
after demonstration of a cuff leak and further fibreoptic examination by the otolaryn-
gology team. Following successful extubation, the patient was transferred to the ward
to continue intravenous antibiotics and observation. The patient was discharged six
days later with oral antibiotics and cessation of immunosuppression medication until
follow up in six weeks by the respiratory team regarding the apical lung abscesses.

Discussion. Soft tissue infections of the neck present a multitude of problems for
the anaesthetist. This patient group may be haemodynamically compromised as a re-
sult of sepsis. Airway swelling can make visualisation of the anatomy extremely dif-
ficult. Induction prior to securing of the airway risks airway collapse and an inability
to ventilate. The potential for infection to progress rapidly can preclude deferring for
more experienced hands. Swelling can be so significant as to occlude PVC tracheal tubes
[7]- Traumatic intubation may release pus, obscure the view and potentially lead to
contamination of the bronchial tree [8]. Anterior spread of infection can make surgical
tracheostomy difficult due to the surrounding induration and is a relative contraindica-
tion due to the risk of mediastinal spread [8, 9].

In this case we anticipated that that face-mask ventilation and direct laryngosco-
py might be difficult or impossible. Features of particular concern in this patent were
trismus, dysphagia, reduced neck extension and abscess of the neck with radiological
evidence of compression and distortion of the airway. It is possible that induction of
general anaesthesia prior to securing the airway could have caused complete airway
obstruction with the relaxation of the pharyngeal muscles. We were also concerned that
efforts at direct laryngoscopy may lead to traumatic rupture of the abscess causing con-
tamination of the airway. It was our assessment that AFOI was the safest option avail-
able for airway management to allow surgical drainage of the sizeable abscess.

Appropriate preparation included the presence of an experienced anaesthesiolo-
gist and assistant and consideration of alternative airway plans, thus ensuring that the
otolaryngology team were aware and prepared for an airway emergency. A multidis-

Fig. 1. Axial slice computed tomography demonstrating
a large collection displacing the oropharynx to the left
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ciplinary approach established that the case was conducted in the appropriate facility.
Preoperative nasendoscopy allowed anatomical assessment to discern whether AFOI
was likely to succeed. HFNO has previously been demonstrated to be well tolerated in
spontaneously breathing patients undergoing AFOI and may potentially prevent de-
saturation arising as a result of apnoea or hypoventilation [10]. In this case it did not
hinder AFOI, maximising oxygenation and the time available for rescue tracheostomy if
it were to be required. AFOI proved to be a good option as it was well tolerated allowed
good visualisation of the anatomy, and minimised trauma.

We concluded thatlong-term immunosuppressants may have masked the significant
inflammatory response expected in this case, highlighting how initial appearances may
be deceptive. It is possible that had we not intervened in a timely manner, the airway
compromise may have progressed further making endotracheal intubation unlikely to
succeed. Challenges included the co-ordination of diagnosis and planning between five
clinical teams over two sites. This meant that time critical source control occurred late
in the evening with potentially fewer resources available.

Odontogenic infection is an uncommon precipitant of Lemierre’s syndrome, a rare
disease with an apparently increasing incidence [1]. With the potential to present as an
airway emergency requiring urgent drainage, it is a disease that anaesthesiologist and
critical care physicians should be familiar with.

Conflict of Interest. None declared.

Patient Consent Form. Informed patient consent was obtained for this case report.

Patient consent related case report take the permission from concerned patient.
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BAXKE TPOMBOTUYHE YPAXXEHHS HA T/11 KOPOHABIPYCHOI IH®EKLI,
BUKJIMKAHOT SARS-COV-2

CyxoHoc P.€., bo6upb A.J1.

TpoM6oTHYHI ycK/IaJJHEHHSI He € PiAKICHUM sIBHIIEeM Yy XBOpHX, iHPiKoBaHHX
COVID-19. 3a manumu Piazza et al,, 2020, BoHu cnoctepiranucsa y 2,6% mnanieH-
TiB, rocmiTasizoBaHuX i3 JIETKUMU Ta MOMipHUMU GOpPMaMHU 3aXBOPIOBAHHS, Ta
y 35,3% mnauieHTiB 3 BaXXKKUMM Ta BKpaW-BaXXKMMU GOpMaMM 3aXBOPIOBAHHA. Y
JlaHil cTaTTi NpejcTaB/eHO KAIHIYHUI BUIIaZi0K XBOPO], sIKiil 6YB BCTaHOBJIEHUH
niarHos: COVID-19. losicermeHTapHa NHEBMOHIs. MHOXKMHHI (cerMeHTapHi) 3Mi-
maHi TpoM603u Me3eHTepiasbHUX CyAuH. Hekpo3 kiy60Boi i ciinoi kumku. He-
KpO3 NpaBUX J0/laTKiB MaTKU Ta NpaBoro sieyHuka. TazoBuii abcrec. [[epUTOHUT.
Cencuc. [loniopraHHa HeZJOCTATHICTb.

He 3Baxkarouu Ha MpoBeJieHe ollepaTHBHE BTPY4YaHHS B yPreHTHOMY MOPSAKY Ta
iHTeHCUBHY Tepamniio B epuonepaliiiHoMy Ta micasonepaniiiHoMy nepioai, Haj-
BaXKKI YCKJIaIHEHHSI KOPOHaBipycHOI iHQeKIil PU3BeJIH /10 JIETATbHOTO HACIIJKY.
Knrwo4oBi coBa: kopoHaBipyc, kopoHaBipycHa indekuis, COVID-19, SARS-Cov-2,
JIBOGiuHa moJiicerMeHTapHa MHEBMOHis1, TPOM603.
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SEVERE THROMBOTIC LESIONS ON THE BACKGROUND OF CORONAVIRUS
INFECTION CAUSED BY SARS-COV-2

Sukhonos R.E., Bobyr A.L.

Thrombotic complications are not uncommon in patients infected with COVID-19.
According to Piazza etal., 2020, they were observed in 2.6% of patients hospitalized
with mild and moderate forms of the disease, and in 35.3% of patients hospitalized
with severe and extremely severe forms of the disease. This article presents the
clinical case of a patient diagnosed with COVID-19. Polysegmental pneumonia.
Multiple (segmental) mixed thrombosis of mesenteric vessels. Necrosis of the
ileum and cecum. Necrosis of the right appendages of the uterus and right ovary.
Pelvic abscess. Peritonitis. Sepsis. Multiple organ failure.

Despite urgent surgery and intensive care in the perioperative and postoperative
period, severe complications of coronavirus infection were fatal.

Key words: coronavirus, coronavirus infection, COVID-19, SARS-Cov-2, bilateral
polysegmental pneumonia, thrombosis.
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Beryn. TpoM6OTHYHI yCKJIaJJHEHHSI He € PiAKICHUM SIBUIIEM y XBOpPHUX, iHPiKO-
BaHux COVID-19. 3a ganumu Piazza et al., 2020 [1], BoHuU cnocTepiranucsa y 2,6%
nanieHTiB, rocniTasi3oBaHUX i3 JIErKKMU Ta MOMipHUMU PopMaMU 3aXBOPIOBAHHS,
Tay 35,3% nanieHTiB 3 BAXKKMMHU Ta BKpal-BaXXKKUMHU GOpMaMU 3aXBOPIOBAaHHS. 3Ha-
WaeHi mig yac ayTtorcii yncaeHH] KpoB'siHI 3ryCTKU B JIeTeHsIX, ceplii Ta HUPKax Ta iH-
IIMX BHYTPIIIHIX opraHax, roBOpsATH PO Te, 1[0 npu TsKKiKA dopmi COVID-19, Tpom-
60y TBOPEHHS 3yMOBJIIOE BaXKKi MOPYLIEHHS CUCTEM Ta OPTaHiB, 1[0 NPU3BOAUTD [10
KPUTHUYHUX HACTIAKIB [2].

O6ropopeHHs. XBopa, 64 p., HaAiAILIA A0 NPUHAMaIbHOTO BiAAiseHHS 3i ckapra-
MU Ha 6i/1b B )KUBOTI 6e3 4iTKoI JioKasi3aliil, BupakeHy cjabKicTb. 3 aHaMHe3y: 3i ci1iB
XBOPOI, MOTOYHUH CTaH TPUBAE GJIM3bKO 3 TIKHIB, KOJIU 3’ IBUJIKCH 60JIi B )KUBOTI Ta
3aTpUMKa CTyJ1a, NiZIBUILEeHHS TeMIIepaTypH TiJia 10 cy6debpunbHUx [udp.

[IpoTsiroM Bka3aHOro mepiofy, 3aiiMaJsiacl CaMOJIiIKyBaHHAM B JJOMallHiX YMOBaXx.
BupakeHe noripiieHHs cTaHy (1nosiBa 60/1bOBOTO CUHAPOMY B HWXKHIX Bifiiiax »uBoO-
Ta, 3arajJibHOI €/1a6KOCTi) MpU3BeJia /10 BUKJIMUKY «IIBUAKOI». 3i c/1iB XBOpoi, criocTepi-
raJIuChb emi3oM BiZICYTHOCTI CTyJla IPOTATOM TPUBAJIOTO Yacy, IPOTATOM 2 THXKHIB —
BTpaTa Bary noxHaz, 10 kr. BiiM3bKo 3 THXKHIB TOMY CIIOCTepirajimcb CAMITOMU Ha KO-
puctb ['PBI, COVID-19. Covid IIJIP - «/lesibTa» mItam — NO3UTUBHUH.

3araJbHUHM CTaH Ha MOMEHT HaJxo/xeHHA BaXkuul. T° 37.4°C llkipHi nokpusu
Ta BUAWUMI cJM30Bi 060JI0HKH 61111, cyxi. /IUXaHHS KOPCTKe, TaxinmHoe, ocaabieHe 3
060x 60kiB. Y/IP = 26'xB. YKuBIT B aKTi AnXaHHA y4yacTi He npuiiMae. SpO, - 94%. Cep-
L|eBa Jis/IbHICTb pUTMivyHa, cepreBi ToHU npurayueni. Taxikapgisa. YCC = 119 yn/xB
[emosnHaMika - TeHJeHIis [0 aprepianbHoi rinorensii. AT 90/60 MM.pT.cT. 2KuBIiT
HalNpy>XeHUH, 3[yTUH, Yy TIMBUHI NIPU NaJbNalii, CAMOTOMM MO/ pa3sHEeHHS O4YepeBUHHU
HeraTuBHi. KT-kapTrHa Ha KopucTb nepdopalii TopoXKHUHHOTO OpraHy, MTHEBMOIIEPHU-
TOHEYM; aCLIUT, PO3JIMTUH NEPUTOHIT. B yepeBHil NOPOXXHUHI | Ta3y BU3HAYAETHCS BU-
T, TOBIIMHOIO, B lepUrenaTUYHOMY IpocTopi 70 2,2 cM, fo 4,5 cM B Ta3y. llinbHicTh
BUNOTY +12 - +16. B yepeBHill NOpOXXHUHI 1 Ta3y BU3HAYAIOThCA MHOXKHHHI Oy/1b6al-
KU rasy. BusHayaeTbcs iHQinbTpanis »kupoBoi KIiTKOBUHM 6pHaki Ta canbHuKa. Ha KT
OT'K - fBOCTOPOHHS MoJlicerMeHTapHa THEeBMOHIA.

ByB BcTaHoBJsieHu# fiarHo3: COVID-19. [losicermeHTapHa NHeBMOHIA. MHOXUHHI
(cermenTapsi) 3MimaHi TpoM603u Me3eHTepiaibHUX cyuH. Hekpos kiy6oBoi i cii-
ol KUIKU. Hekpo3 npaBux JJoAaTKIB MaTKH Ta MPaBOro sieyHUKa. Ta30BUM abcriec.
[leputonut. Cencuc. [losiopranHa HeJjocTaTHICTD [4, 5]. [IpoBegena onepariis: Jlama-
poToMmisi. PeBizis yepeBHOI mopoxxHUHU. PO3KpUTTS TazoBoro ab6crecy. Hekporomis
NpaBOTo MpUJATKy MaTKHW. Pe3ekuis isionekasbHOro cerMeHTy KULIKIBHUKA. [licas
ONEepaTUBHOTO BTPY4YaHHS, AJIs MOJAIBLIOTO HATJSAAY Ta JiKyBaHHA [3], XxBopa GyJia
nepesefieHa fo BIT, y BaxxkoMy-Bkpal BaxkkoMy cTaHi. CTaH jezaJsi moripiyBaBce.
CnoHTaHHe JuxaHHS He epeKTUBHE, HaBiTh ¥ JonoMiXHUX pexxuMax LIBJI, criocre-
pirasacb cTpiMKa JecaTypanid, TOMy ONTUMAaJbHUM PeXHUMOM [Jid BEHTUJALI] BU-
6paHo SPCV. T'emopuHamika migTpuMyBasach MeauKaMeHT03HO HopazapeHasiHoM
0,5-1 wmkr/kr/xsB, MesaTtoHoM 0.16 MkKr/kr/xB. 3a JaHUMH HHU3bKOYaCTOTHOI
'e30eJIeKTPUYHOI TpoMbGoesacTorpadii, BcTaHOBJIEHO pPi3Ky rimeparperaniio Ta ri-
MepKoarysALil 3 NpUrHiveHHsAM koaryasuii ¢i6bpuHoreHy Ta yTBopeHHs1 $i6GpHHY,
1110 KJIiHIYHO Bifo6paxasiocs JeceMiHOBaHUM TPoM6030M Ha TJ1i KpoBoTedi. Ha cbomy
o6y cTaH XBOpoi pi3ko moripurBcs. He 3BaXkarouu Ha aZleKBaTHO Mifi6pani napame-
Tpu LIBJI, caHalito Tpaxeo-GpOHXeaJTbHOTO JlepeBa, CIocTepirajach CTPiMKO Hapoc-
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Tar4ya Jecarypauis. Cnocrepirajocb HapoOCTaHHS CepL,EBOI HEJOCTATHOCTI, CTpiMKa
apTepiasbHa rinoreHsia Ha T/ BasonpecopiB. Ha EKT - Taxikappaig, aBuima rimokcii
Miokapza. 3pemToro Ha EKI' MoniTOpi 6y/1a KOHCTaTOBaHA 3yNMHKA KPOBOOGIry (acuc-
ToJlisA), 3iHuni po3mupeHi, poTopeaxuis BifcyTHs. Ha MaricTpasibpHUX cyfUHAX MyJIbC
BifcyTHIiN. AT - BifcyTHIN. Bysiu posnoyati peaHiMaLiiiHi 3aX0AU 3TiJHO NPOTOKOJIY,
AKi BUZiaIMch He epeKTUBHUMH.

BucHoBku. KopoHaBipycHa iHbekIliss Moxe BpaxkaTH BCi OpraHH Ta CUCTEMH,
Ma€ 3HAaYHUH BIUIMB HAa CUCTEMY TeMoCTasy, L0 Bijo6pakaeTbcsl AUCEMIHOBaHUM
TPOMOBOTUYHUM YPa)KEHHSIM CUCTeM Ta OpraHiB. 3MiHH, BUKJHUKaHI KOPOHABipyCHOO
iHdekuiero, MOXKyTb NPU3BECTH /10 JIETAJIbHUX HACIiJKIB.

JIITEPATYPA

1. Registry of Arterial and Venous Thromboembolic Complications in Patients With COVID-19 /
G. Piazza, U. Campia [et al.] // Journal of the American College of Cardiology.- 2020. -
Vol. 76(18). - P. 2060-2072.

2. Pulmonary and Cardiac Pathology in Covid-19: The First Autopsy Series from New Orleans /
Sharon E. Fox, Aibek Akmatbekov, Jack L. Harbert, Guang Li, ]. Quincy Brown, Richard S. Vander
Heide // The Lancet Respiratory Medicine. - 2020. DOI: 10.1016/s2213-2600(20)30243-5

3. Ilpotokon «HajmaHHA MeAWYHOI JOMOMOTH /s JIIKYBaHHS KOpPOHaBipycHOI XBopo6u
(COVID-19)» Bix 02 kBiTHs 2020 poky Ne 762 (y penakuii Haka3y MiHicTepcTBa 0XOpOHHU
3n0poB’s Ykpainu Bij 30 rpyzans 2021 poxy Ne 2948,

4. JudepeHuianbHa AjarHOCTHMKA XipypriyHUX 3axBOproBaHb B yMmoBax maHfgemii COVID-19
B MMpaKTHULi ciMelHOTO Jlikaps i BUKJaganbkKii npaktuni / A.l. bBanagura // KoponasipycHa
XBOpo6a: miaxo U 0 BefeHHs nalieHTiB. - TepHonisb, 2021. - C. 688-689.

5. Mirensko B. 0., Mirenbko JI. M. Oco6auBOCTi HalaHHS OTIOMOTH NaliEHTaM 3 XipypriuHoio
MaToJIOTi€EI0 B MOEJHAHHI 3 KOPOHaBipycHOW iHdeKIi€. [I[paKTUYHUN MigxiA 0 BeleHHS
OHKOJIOTIYHUX XBOpUX Mij yac naHzeMii covid-19 // KoponaBipycHa xBopo6a: migxonu 0
BeJleHHs nauieHTiB. - TepHoninp, 2021. - C. 690-704.

REFERENCES

1. Gregory, Piazza, Umberto, Campia et al. Registry of Arterial and Venous Thromboembolic
Complications in Patients With COVID-19. Journal of the American College of Cardiology, 2020,
vol. 76(18), pp. 2060-2072.

2. Fox, Sharon E., Akmatbekov, Aibek, Harbert, Jack L., Li, Guang, Brown, ] Quincy, Vander Heide,
Richard S. Pulmonary and Cardiac Pathology in Covid-19: The First Autopsy Series from New
Orleans. The Lancet Respiratory Medicine, 2020, doi: 10.1016/s2213-2600(20)30243-5

3. Protocol «Provision of medical care for the treatment of coronavirus disease (COVID-19)»
of April 2, 2020 Ne 762 (as amended by the order of the Ministry of Health of Ukraine of
December 30, 2021 Ne 2948.

4. Banadyha, A.l Dyferentsial'na diahnostyka khirurhichnykh zakhvoryuvan' v umovakh
pandemiyi covid-19 v praktytsi simeynoho likarya i vykladats'kiy praktytsi. Koronavirusna
khvoroba: pidkhody do vedennya patsiyentiv, 2021. pp. 688-689.

5. Migenko, B.O., Migenko, L.M. Features of care for patients with surgical pathology in
combination with coronavirus infection. A practical approach to the management of cancer
patients during the covid-19 pandemic. Koronavirusna khvoroba: pidkhody do vedennya
patsiyentiv, 2021. pp. 690-704.

Haditiwna do pedaxyii 01.12.21
Peyenzenm npod. I0.10. Kobeasiyvkulii, dama peyen3sii 06.12.21

Clinical Anesthesiology & Intensive Care, N 2 (18), 2021 15 m



ornan
REVIEW

UDC 612.12-089.5-032:612.13
DOI https://doi.org/10.31379/2411.2616.18.2.4

THE CONCEPT OF PREHABILITATION IN THORACIC SURGERY:
ASYSTEMATICLITERATURE REVIEW

I. Maxim

Department of Surgery No. 1 “Nicolae Anestiadi’, State University of Medicine and Pharmacy
“Nicolae Testemitanu’, Kishinev, Moldova

VJIK 612.12-089.5-032:612.13
DOI https://doi.org/10.31379/2411.2616.18.2.4

KOHLEMLIA I'IPEABIHITALI.I'I' B TOPAKAJIbHIN XIPYPTIi:
CUMCTEMATUYHMU OTNA4 NITEPATYPU

l. Makcum

Bceryn. Pak sereHiB € HalmomupeHiliuM BUJOM paky B CBiTi, BiH BiJnoBizae
3a 13,0% Bunagkis ycix BUJIB paky. XipypriyHe BTpy4YaHHf € ONTHMaJbHUM
JIIKyBaHHSIM ollepabesIbHOr0 paKy JIereHiB i miZiBUIIy€e BUXKHUBAHICTb [JUX MAIiEHTIB.
OpHak, 1K i npu 6yb-sIKi OHKOJIOTIUHIN onepaliii, ycK/IaZjHeHHS € CyTTEBOIO IPHU-
YUHOI0 3aXBOPIOBAHOCTI Ta cMepTHOCTi. [Iporpama nomepeanboi peabimiTanii
6yJ1a 3alpOINOHOBAHA fIK ZooNepaliiHa JoNOMiXHA Tepanis AJs 06X0[y JAaHUX
HaCJIiJKIB, ajle iCHyr041 JOC/Ii2KeHHS 1I0Ka3yTb Cyllepe4YuBi pe3ybTaTH.

MeTa i 3aBAaHHA. Y Lill cTaTTi MU poO3r/IslaEMO eBOJIIOLiI0 J0Ka30Boi 6a3u
JUIs monepeAHbol peabimiTanii mepejs pe3ekiii€ro JereHi, MOTeHLiHHI KOMIIO-
HEeHTH TaKol NMporpaMy, a TaKoX fK Lji IporpaMy MO>KHa iHTerpyBaTH B IJIaH
XipypriuHOro JiiKyBaHHSl paky JIereHiB i MparHeMoO BHU3HAYUTU POJib L€l mpo-
rpaMy. y MOifiBUIlleHHI MapaMeTpiB JUXaHHS Ta 3MeHLIEeHHI micasomnepauniiHux
YCKJIaJiHEeHb y Mali€HTIB.

MarTepian i MeTtoau. Bysno 3amuTaHo MOIMIYK B eJEKTPOHHUX 0a3ax JaHUX:
PubMed, Clinicaltrials.gov, rcpjournals.org passa paHAOMi30BaHUX KJIHIYHUX
JOCJIiKeHb, SIKi JOCJipKyBasin epeKTUBHICTh KOHILenuii npea6imitanii Ta ii
BILJIMB Ha QyHKIiOHA/IbHI NapaMeTpH, nicasonepauiiini yckiajHeHHs Ta AKICTb
YKUTTS MalieHTiB. [[epBUHHOIO KiHIIEBOIO TOYKOK Oysia 3/]JaTHICThb MoIepeHbOoI
peabiniTanii migBUIyBaTH 3HAYEHHS MapaMeTpiB AUXaHHSA Yy MAli€HTIB, fAKi me-
peHecsqu pe3eklii JiereHiB. /lOC/i/P)KeHUMHU BTOPUHHUMHU NapaMeTpaMu OyJH:
nicjasonepauiiidi ycksiasHeHHs, oliHKa QYHKIioHa/AbHOI 34aTHOCTI Ao i micas
olneparii, TpUBaJIiCTh rocuiTaaisayil Ta BapTicCTh rocuitaaisanil.

PesynbraTtu. /Jlo omisay O6y10 BKJIKOYEHO [JeCATh KJHIYHUX JIOCJi/PKEHb
(698 nmnauienTiB). fAkicTb JocaifpkeHb oliHIOBaIM 3a KpuTepismu Delphi.
BrnivB LiIbOBOI mporpaMyd Ha NOKpallleHHs1 NapaMeTpiB [WXaHHS Mali€HTIiB
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npoanasizoBaHo B 10 i3 10 pgocuiifxeHb, 4acTOTa pecHipaTOPHUX YCKJIAaJHEHb
y 9 i3 10 gocnifmkeHb Ta TpUBalicTh rocmitanisaunii y 5 i3 10 gocaimxkens. OTpumani
pe3y/ibTaTH MOXHa BiAHECTH [0 KaTeropil cynepe4IMBHX, 3a/ieXKHO BiJ, TUIY
JLOCJIi/PKEHHS, PO3Mipy JIOTiB Ta TPUBAJIOCTI, iIHTEHCUBHOCTI Ta 6araTonpodijbHOCTI
nporpamu peabimitarii.

BucHoBOK. O4yeBU/HO, 10 npeabiniTanis Mae 6YyTH KOMIIJIEKCHO iHTerpoBaHa
B MeJM4YHy NpPaKTHKy, TOMy II0 Lie 3po3yMija HaZis AJs1 OHKOXBOpHUX. OfHAK
3aJIMLIAETHCA 0YeBU/IHA OTpeba B OLiHLi eHeKTUBHOCTI IporpaMu mnomnepesgHbol
peabiniTanii B KOHKpeTHUX I'Pynax HaceJeHHs.

KirouoBi cioBa: npepeabiniTanis, nepesonepaniiiHi BipaBy, napaMeTpH JAUXaH-
He, VATS, cnipomeTpis, pak JiereHis.

UDC 612.12-089.5-032:612.13
DOI https://doi.org/10.31379/2411.2616.18.2.4

THE CONCEPT OF PREHABILITATION IN THORACIC SURGERY:
A SYSTEMATIC LITERATURE REVIEW

I. Maxim

Introduction. Lung cancer is the most common type of cancer in the world,
responsible for 13.0% of cases of all cancers. Surgery is the optimal treatment for
operable lung cancer and increases the survival rate of these patients. However, as
with any oncological surgery, complications are a substantial cause of morbidity
and mortality. The prehabilitation program has been proposed as preoperative
adjuvant therapy to circumvent the given consequences, but existing studies show
controversial results.

Purpose and task. In this article, we review the evolution of the evidence base for
prehabilitation before lung resection, the potential components of such a program,
and how these programs can be integrated into the surgical treatment plan for
lung cancer and aim to identify the role of this program in elevating respiratory
parameters and reducing patients’ postoperative complications.

Materialand methods. Asearch ofthe electronic databases wasrequested: PubMed,
clinicaltrials.gov, rcpjournals.org for randomized clinical trials that investigated
the effectiveness of the prehabilitation concept and its influence on functional
parameters, postoperative complications, and patient’s quality of life. The primary
endpoint was the ability of prehabilitation to increase the values of respiratory
parameters of patients undergoing lung resections. The secondary parameters
investigated were: postoperative complications, functional capacity assessed pre-
and postoperatively, length of hospitalization, and cost of hospitalization.

Results. Ten clinical trials (698 patients) were included in the review. The quality
of the studies was assessed using Delphi criteria. The impact of the targeted
program in improving the respiratory parameters of patients was analyzed in
10 out of 10 studies, the incidence of respiratory complications in 9 out of 10 studies
and the duration of hospitalization in 5 out of 10 studies. The results obtained can
be classified as controversial, depending on the type of study, the size of the lots
and the duration, intensity and multidisciplinarity of the prehabilitation program.

Conclusion. It is obvious that prehabilitation needs to be comprehensively
integrated into medical practice because this is a lucid hope for cancer patients.
However, there remains a clear need to assess the effectiveness of the prehabilitation
program in specific populations.

Key words: prehabilitation, preoperative exercises, respiratory parameters, VATS,
spirometry, lung cancer.
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Introduction. Lung cancer is the most common type of cancer worldwide, respon-
sible for 13.0% of cases of all cancers [1]. The survival rate of lung cancer patients has
improved at a fairly modest rate in recent decades [2]. In any case, for patients suffer-
ing from NMCLC in stage IA - I[IA managed by surgery and adjuvant chemotherapy, the
5-year survival extends to 50% [2]. In recent years, the role of CT scanning with a mini-
mum dose of radiation in the detection of lung cancer in the early stages has become in-
creasingly essential [3, 4]. Given that these programs are implemented in parallel with
the study of lung cancer, it is estimated that the number of patients identified at the
early stage of NMCLC will increase.

Surgery is the optimal treatment for operable lung cancer and increases the survival
rate of these patients. However, as with any oncological surgery, complications are a
consistent cause of morbidity. Postoperative complications (POC) are associated with
reduced survival, longer hospital stays, and a longer rate of intensive care monitoring.
Like the impact on patient-centered outcomes, the impact on healthcare costs becomes
considerable [5, 6].

In recent years, the role of perioperative interventions in reducing the risk of these
complications has become more transparent to clinicians. The advancement and de-
velopment of surgical recovery programs and postoperative pulmonary rehabilitation,
together with preoperative rehabilitation strategies (prehabilitation) may have the po-
tential to improve patient outcomes, as well as the possibility of ensuring operative con-
venience (elevating respiratory parameters for surgery). Most patients with lung can-
cer candidates for lung resection have as an associated pathology chronic obstructive
pulmonary disease (COPD) and this means that a proportion is not suitable for surgery.

Prehabilitation did not appear as a topic in surgical textbooks in the 1980s. At that
time, preoperative preparation for patients referred strictly to the correction of vol-
ume, intravascular fluids, and hydro-electrolyte balance. There were no large databases.
Personal computers were underestimated at the time and became accessible only in
the 1990s. Reports of surgical outcomes were usually based on laborious analysis of
graphics from single institutions and were prone to subtle selection biases of the lead
surgeon. In elective cases, patient selection was binary: either a patient was a surgical
candidate or not.

The Goldman Criteria were published in 1977 [7]. This was a prospective bench-
mark study of preoperative variables that predicted cardiac events after major non-
cardiac surgery performed in 1001 patients over the age of 40 years. Data were col-
lected from Massachusetts General Hospital from October 1975 to April 1976. Through
multivariate discriminant analyzes, investigators were able to identify 9 predictors: the
third heart sound or preoperative distension of the jugular veins, myocardial infarction
in the previous 6 months; more than 5 premature ventricular contractions per minute
before surgery; non-sinus rhythm or premature atrial contractions on the preoperative
electrocardiogram; age over 70 years; intraperitoneal, intrathoracic or aortic surgery;
emergency interventions; significant aortic or valvular stenosis; and compromised
physical condition. Consequently, patients could be separated into 4 significantly differ-
ent risk classes. Goldman criteria have become popular as a method of identifying the
increased risk of elective surgery and a way to reduce the risk with synchronization and
preoperative intervention.

Studies based on neoadjuvant chemoradiation for esophageal [8] and stage I11A (N2)
lung cancer [9, 10] in the mid-1990s have shown thoracic surgeons that dramatic but
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temporary functional decline in somatic status could follow the neoadjuvant stage. The
toxicity of combined chemoradiation frequently reduces the patient’s performance. In
the case of patients for whom the hope is to perform surgical resection after 4 weeks of
neoadjuvant therapy, their somatic fragility interferes with the established plan. Upon
further reassessment, clinicians found that the same physically vulnerable patients im-
proved their strength and functional status through exercise, with a further 2 weeks to
6 weeks of recovery, thus making them strong enough for an operation. This experience
has taught a generation of thoracic surgeons that the performance status of patients
undergoing surgery could be improved before surgery.

Preoperative rehabilitation (prehabilitation) can optimize functional and nutrition-
al capacity and can serve as a learning moment, in which lifestyle changes in a healthy
one can be actively made [11]. Prehabilitation consists of two parts: (1) identifying
preoperative conditions that are associated with postoperative morbidity and (2) at-
tempting to minimize these preoperative conditions in the hope that they will provide
better results. Moreover, when analyzing mortality after elective surgery, it is frequently
characterized by multiorgan dysfunction.

Lung cancer surgery has a significant risk of postoperative lung complications.
Through the integration of prehabilitation programs into lung cancer pathways, there
are opportunities for long-term improvement in patient outcomes [12].

Goals and objectives. In this article, we review the evolution of the evidence base
for prehabilitation before lung resection, the potential components of such a program,
and how these programs can be integrated into the surgical treatment plan for lung
cancer and aim to identify the role of this program in elevating respiratory parameters
and reducing patients’ postoperative complications.

Material and methods. The Review Protocol followed recommended methods
by the Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols
(PRISMA-P) [13].

Data sources and search strateqy

We searched in electronically databases: PubMed, clinicaltrials.gov, rcpjournals.org
for relevant studies in English for the last 6 years (February 2015 - September 2020) on
thoracic surgery. Searching strategy included the following keywords: “prehabilitation”,
“preoperative exercises”, “respiratory parameters”, “spirometry”, “lung cancer”, “VATS".

Inclusion criteria

The inclusion criteria of the studies were: in extenso, 2015-2020, more than 25 pa-
tients.

Exclusion criteria

The exclusion criteria of the studies were: duplicate articles, without numerical pa-
rameters, less than 25 patients.

Data extraction and assessment of the methodological quality of clinical studies

The identified using the described search strategy references were reviewed: the
abstract, the article content and it was filled in a table with the most relevant data.
Data such as the number of patients, the type of surgery, the applied prehabilitation
elements, the values of the parameters recorded were extracted and systematized in
the table.

The assessment of the methodological quality of clinical studies was performed
using the Delphi list, which identifies 9 criteria for assessing the quality of clinical
trials [14].
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Results

Searching results

The search results in the mentioned databases highlighted 346 potentially eligible
citations, which were published between February 2015 and September 2020. After
excluding the studies that were repeated (n = 49) or that did not match with the topic
of the search by title or by abstract (n = 271), 26 articles remained that were studied
in full text, in terms of inclusion criteria; only 10 studies met the established inclusion
criteria [15-24] (figure 1).

Assessment of methodological quality of studies

The methodological quality of the studies was assessed according to the Delphi
criteria [14]. Table 1 summarizes the evaluation of the methodological quality of the
10 selected clinical trials. All studies had specified patient eligibility criteria. Three
studies [20, 22, 23] did not have similar patient groups according to most of the initial
parameters. The evaluation of the variability of the primary outcome and the analysis of
the intention to treat for postoperative outcomes was recorded in 10/10 studies.

Characteristics of clinical trials

The 10 included studies were summarized in Tables 2 and 3, and estimated the ef-
fectiveness of prehabilitation programs in patients with lung cancer, and recorded pre-
and postoperative parameters. These were published between February 2015 and Sep-
tember 2020. A total of 698 patients were included in the studies. The size of the groups
varied between n=26 and n =151, with an average of 27 patients. The studied surgical
populations were as follows: open thoracotomies [15, 17, 18, 21], video-assisted tho-
racic surgeries [15, 16,17, 18, 20, 22, 23, 24] and robot-assisted thoracic surgeries [23].

Mark L. (2016) [15] in a prospective study, on 151 patients, hypothesized that high-
intensity interval training, could improve the functionality of the cardio-respiratory
system prior to lung resections, in lung cancer. Patients suffering from operable lung
cancer were randomly assigned to 2 groups: the control group (CG, N = 77) and the pre-
habilitation group (PG, N = 74). During the preoperative waiting period (approximately
25 days), VO2max and 6MWD increased (+ 15% [IQ 25-75%, + 9 to + 22%], respec-
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Table 1

Assessment of methodological quality of studies, included for final analysis,
by Delphi criteria
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Mark L. (2016) [15] Yes No Yes Yes No No No Yes Yes 5/9
Zijia L. (2010) [16] Yes No Yes Yes No No No Yes Yes 5/9
Laurent H.(2020) [17] Yes No Yes Yes No No No Yes Yes 5/9
Gao et al. (2015) [18] Yes No Yes Yes No No No Yes Yes 5/9
Francesco S. (2016) [19] Yes No Yes Yes No No No Yes Yes 5/9
John B (2018) [20] Yes No Not Yes No No No Yes Yes 4/9
Lai Y. (2017) [21] Yes No Yes Yes No No No Yes Yes 5/9
Cavalheri V. (2017) [22] Yes No No Yes No No No Yes Yes 4/9
Boujibar F. (2018) [23] Yes No No Yes No No No Yes Yes 4/9
Garcia R. (2016) [24] Yes No Yes Yes No No No Yes Yes 5/9

Note: The list of Delphi criteria was established by the Delphi consensus for the assessment of
methodological quality of clinical trials. A higher score indicates a better clinical trial quality.

tively, P = 0.003 and + 15% [[Q25-75, +8 to + 28%], P <0.001) in PG, VO2max decreased
in CG (-8% [1Q25-75,-16 to 0%], P = 0.005).

The incidence of postoperative complications was not significantly different between
the two groups: 27 of the 74 patients (35.5%) in PG and 39 of 77 patients (50.6%) in
CG developed at least one of the postoperative complications (P = 0.080). It should be
noted that the incidence of pulmonary complications was lower in PG compared to CG
(23% vs 44%, P = 0.018), due to a significant reduction in atelectasis (12.2% vs 36.4%,
P <0.001) and subsequently the duration of stay in intensive care (on average -7 hours,
1Q25-75% -4 to -10).

Zijia L. (2020) [16], in his study of 73 patients, investigated the impact of a short-
term, multimodal prehabilitation program conducted at home on the perioperative
functional capacity of lung cancer patients, which follows to be subjected to lobectomy
by VATS. The CG consisted of 36 patients and the PG of 37 patients who benefited preop-
eratively from a 2-week prehabilitation program. The mean 6MWD was 60.9 m higher
perioperatively in PG compared to CG (95% [CI], 32.4-89.5; P <.001). Also, there were
significant differences of the FVC parameter = 0.35 L, being higher in the prehabilitation
group (95% CI, 0.05-0.66; P =.021).

Laurent H. (2020) [17] conducted a randomized study on 26 patients (CG = 14;
PG =12) in order to evaluate the effect of preoperative respiratory muscular endurance
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Table 2

Characteristics of the analyzed studies

Author Type of  Applied prehabilitation elements Recorded parameters
Year surgery
Reference
Marc Licker PR (LE, H-MIIT Preoperatively:
(2016) PE) VO2 max; 6MWT; CPET
[15] oT Postoperatively:
n=151 VATS POC; duration of hospitalization;
death rate
Aunt Liu PR Aerobic Preoperatively:
(2020) VATS Endurance exercises 6MWT; 6MWD; Evaluation of lung
[16] Breathing exercises function; Assessment of the degree of
n=73 Nutritional advice with protein disability; Psychometric assessment
supplements Postoperatively:
Psycho-emotional guidance Quality of short-term recovery; Dura-
Meditation tion of hospitalization; POC; Mortality
Laurent H. PR Respiratory muscle endurance Preoperatively:
(2020) (LE; PE)  exercises Evaluation of lung function
[17] VATS (EV,VO2 max), ET
n=26 oT Postoperatively:
POC (Clavien-Dindo classification);
Duration of hospitalization; mortality
Gao et al. PR (LE)  Abdominal breathing exercises  Preoperator:
(2015) VATS volumetr ic exerciser Evaluation of lung function; CPET
[18] oT (Voldyne 5000, Sherwood Postoperatively:
n =142 Medical Supplies, St. Louis, MO,  POC (pneumothorax, subcutaneous
DOOR emphysema, diarrhea, allergic reac-
Volumetric Exercises (Sherwood  tions, arrhythmias, lung infection,);
Medical Supplies, St. Louis,MO)  Duration of hospitalization; The cost
Exercises on the bike of rehabilitation
Drug therapy (antibiotics,
bronchodilators, expectorants,
corticosteroids)
Smoking cessation
Francesco S. PR (LE) H-MIIT Preoperatively:
(2016) Breathing exercises Evaluation of lung function (FEV1,
[19] Drug therapy (beta-2 agonists FVC, DLCO); degree of dyspnea (Borg
n =40 and / or anticholinergics, inhaled scale);
corticosteroids) CPET
Postoperatively:
Postoperative complications; evalu-
ation of lung function (FEV1, FVC,
DLCO); degree of dyspnea (Borg scale);
CPET
Giovanni B. PR Yoga Preoperatively:
(2018) VATS Breathing exercises Evaluation of lung function (FVC,
[20] (Pranayama technique) FEV1, Tiffeneau-Pinelli index, PEF, PIF,
n=32 Smoking cessation Sp02, pulse).
Postoperatively:
POC; Evaluation of lung function (FVC,
FEV1, Tiffeneau-Pinelli index, PEF, PIF,
SpO2, pulse).
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Continuation of the Table 2

Author Type of  Applied prehabilitation elements Recorded parameters

Year surgery

Reference

Lai Y. PR Abdominal breathing exercises Preoperatively:

[21] oT Expiration exercises 6MWD; Life quality; Lung function;

(2017) Aerobics through NuStep Postoperatively:

n=60 Duration of hospitalization, POC.

CavalheriV. PR H - MIT Preoperatively:

[22] VATS Exercises on the bike 6MWD, VO2max, muscular endurance

(2017) Endurance exercises Postoperatively:

n=96 Life quality; The degree of fatigue,
depression; Lung function

Boujibar F. PR Physical exercises Preoperatively:

(2018) VATS Breathing exercises Evaluation of lung function; CPET

[2.3] RATS Smoking cessation Postoperatively:

n=38 POC; mortality

Garcia R. PR H-MIT Preoperatively:

(2016) VATS 6MWT

[24] Postoperatively:

n =40 POC, pulmonary POC (Melborne

scale); Life quality; Duration of
hospitalization, G MWT

PR - Pulmonary resection; LE - lobectomy; PE - pulmonectomy, VATS - Video assisted thoracoscopy;
OT - Open thoracotomy, RATS - robotic-assisted thoracoscopy; CPET - cardiopulmonary exercise test,
6MWT - 6-minutes walking test; 6MWD - 6-minutes walking distance, H-MIIT - high intensity interval
training, POC - postoperative complications; EV - Expiratory volume; ET - Endurance time, FEV1 -
forced expiratory volume in one second; FVC - forced vital capacity; DLCO - carbon monoxide diffusion
capacity; PEF - peak expiratory flow; PIF - peak inspiratory flow; SpO2 - oxygen saturation

training on respiratory functional parameters. The duration of the prehabilitation pro-
gram was 3 weeks. Respiratory muscle strength increased significantly in PG compared
to CG (+ 229 % 199 compared to -5 * 371 sec, P = 0.001). This increase was associated
with a considerably lower number of postoperative pulmonary complications (2 vs. 10,
P =0.037).

Gao et al. (2015) [18] published another study, which included 142 patients in the
risk group with potentially operable lung cancer. The patients were distributed in the
study group (71 patients) who benefited from a preoperative lung prehabilitation
program followed by lobectomy, the other half being distributed in the control group
(71 patients) who underwent only lobectomy with conventional treatment. The inter-
vention program consisted of 2 sessions per day, of 30-40 min during 3-7 days. The rate
of total postoperative complications in PG (16.90%) was significantly lower than in CG
(83.31%) (P = 0.00), as was the rate of postoperative pulmonary complications (CPP):
PG (12.81%) versus CG (13.55%) (P = 0.009). There was no difference between groups
in terms of the cost of hospitalization (P = 0.304).

Francesco S. (2016) [19] in his study based on 40 patients, proved that the pre-
habilitation program is a valid preoperative strategy, aimed at improving physical
performance in patients with non-microcellular lung cancer, with associated COPD;
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these performances are maintained even late postoperatively. Forty patients were ana-
lyzed with both NMCLC and COPD, aged <75 years, TNM stages I-1I, who underwent
lobectomy. Patients were randomly divided into two groups (PG and CG): PG followed
an intensive preoperative program, while CG underwent only surgery (lobectomy). The
VO2max parameter was evaluated in all patients at time 0 (T0), after prehabilitation /
before surgery in PG versus CG (T1) and 60 days after surgery, respectively, in both
groups (T2). To clarify the role of pulmonary prehabilitation, the effects of high-inten-
sity preoperative training, lasting up to 3 weeks, on physical performance and respira-
tory function were evaluated. Significant differences between batches were detected
directly at the VO2max parameter, in favor of the prehabilitation batch.

Giovanni B. (2018) [20] in his prospective study based on 32 patients studied the
benefits of yoga breathing exercises on lung function. Parameters such as FVC, FEV1,
Tiffeneau-Pinelli index, PEF, PIF, Sp02, heart rate were analyzed in 3 benchmarks: initial
(T0), preoperative (T1) and postoperative (T2). The results demonstrate a significant
short-term improvement in lung function, assessed by spirometry. Pranayama medita-
tive short-circuit breathing exercises have proven to be amazingly effective in raising
the values of functional parameters and increasing the quality of life of these patients.

Lai Y. (2017) [21] conducted a prospective randomized controlled study with a total
of 60 subjects aged = 70 years. The intervention group was treated for 1 week with
systematic and very intense preoperative training before lobectomy, and the control
group was supported with conventional preoperative respiratory management. The
6-minute walking distance (6-MWD), peak expiratory flow (PEF) and quality of life
scores before and after the prehabilitation regimen, as well as the incidence of post-
operative pulmonary complications were analyzed. Significant differences between
groups were recorded in terms of postoperative complications and the duration of hos-
pitalization of these patients.

Cavalheri V. (2017) [22] in his randomized study analyzed the influence of preha-
bilitation on several indices that would characterize the quality of life of patients with
NMCLC after surgery. Ninety-six patients were analyzed and divided into 2 groups: PG
which was n =48 and CG, n = 48. Patients followed a complex program of H - MIIT exer-
cises, cycling and resistance exercises. Parameters that were recorded preoperatively:
6MWD, VO2max, muscular endurance, postoperative: quality of life; the degree of fa-
tigue, depression; lung function.

Boujibar et al. (2018) [23] reported their results in a study in order to determine
whether participating in a prehabilitation program would improve outcomes after sur-
gery and decrease morbidity according to the Clavien-Dindo classification. The cohort
included 38 patients with potentially operable lung cancer and VO2 max <20 mL / min
/ kg. A higher number of patients with the Clavien-Dindo score <2 followed the preha-
bilitation program compared to those in CG, respectively 17/19 vs. 8/15; P = 0.0252.
Consequently, a smaller number of patients in PG compared to those in CG, had postop-
erative complications, respectively 8/19 vs. 12/15; P = 0.0382.

Garcia R. (2016) [23] developed a randomized clinical trial based on 40 patients to
be treated by total lung resection. The candidates were divided into 2 groups (PG and
CG), the first following an intensive combined program that included physical exercises
and resistance exercises. The author states that the prehabilitation program can im-
prove cardiopulmonary functionality despite the fact that there were no significant dif-
ferences between groups at all analyzed parameters. After training, there was a statisti-
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cally significant improvement in exercise tolerance (+397 seconds, p = 0.0001), physical
component (+4.4 points, p = 0.008) and muscle strength (p <0.01). Patients were evalu-
ated at baseline (before randomization), preoperatively (PG only), postoperatively, and
three months postoperatively.

In 4/10 studies, high-intensity interval training was applied [15, 19, 22, 24], in
6/10 breathing exercises [16, 18, 19, 20, 21, 23] and in 3 / 10 muscular endurance
exercises [16, 17, 22]. The prehabilitation program was supplemented with drug ther-
apy (antibiotics, bronchodilators, expectorants, corticosteroids, anticholinergics) in
3/10 studies [16, 18, 19]. Smoking cessation was applied in 3/10 studies [18, 20,
23], and nutritional counseling in 2/10 studies [16, 18]. Giovanni B.'s study [20] had
a special approach to this program, implementing the Pranayama technique as the ba-
sic technique in prehabilitation of patients undergoing pulmonary lobectomy, finally
recording astonishing results of respiratory parameters.

For a nonlinearity of the prehabilitation program, 7/10 studies opted [16, 18, 19, 20, 21,
22,23],3/10 studies were followers of monodisciplinary programs (H - MIIT) [15, 24]. The
intensity of the applied prehabilitation techniques also varied, 5/10 studies subjected
the patients to moderate - advanced physical effort [15, 16, 19, 22, 24].

All 10 studies recorded the parameters in 3 stages: before the start of the program,
pre- and later postoperatively. In the study of Garcia R. [23] the results were recorded
both preoperatively, immediately postoperatively and late postoperatively (3 months
after intervention).

The efficiency of the prehabilitation program

The efficiency of the prehabilitation program in reducing the rate of postoperative
complications and increasing the values of functional parameters was demonstrated in
10/10 studies, systematized in table 3.

The results obtained in the 10 studies were divided into two categories: no signifi-
cant differences between groups and with significant differences between groups. Con-
sequently, 4/10 studies recorded significant differences between batches of the 6MWD
parameter (6-minutes walking distance) [15, 16, 22, 24]. Garcia R.'s study [24] recorded
bewildering results, exclusively of the given parameter, compared to the other param-
eters analyzed. The author states that in these patients, preoperative exercises could
play an important role in preventing functional decline after surgery, while accelerating
postoperative recovery. It should be noted that the study of Mark L. [15] who opted for
a program that includes only H-MIIT (high-intensity-moderate-intensity physical train-
ing) compared to other studies [16, 18, 19, 20, 21, 22, 23] who approached multidis-
ciplinary patients, obtained promising results of the 6MWD parameter (+15% in PG
versus -8% in CG).

CPET (cardiopulmonary exercise test) parameters were processed in 4/10 studies
[15,18, 19, 23], of which in 3/10 no significant differences were found between groups
[18, 19, 23]. Significant differences between batches of CPET parameters (+ 8% in PG)
can be noticed in the prospective study of Mark L. [15].

Regarding respiratory parameters, such as VO2max, FVC, FEV1, VEM, VE, ET, PEF, PIF
studies tend to push the limits, orchestrating the results obtained with conclusive val-
ues in this consensus. In 6/10 studies, significant differences were registered between
groups in terms of respiratory functional explorations [15, 16, 17, 19, 20, 22]. Laurent
H's study [17] was limited to a total number for both groups of 26 patients, and to re-
veal the effects of the prehabilitation program on functional parameters, larger groups
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Table 3

The results of the analyzed studies

Author
Year
Reference  Main outcomes Conclusions
Marc Licker No significant differences between lots: Consequently, the harmlessness
(2016) Postoperative complications (35.5% in and effectiveness of the short-term
[15] PG, 50.6% in CG), P = 0.080, duration of intensive training program have been
n=151 hospitalization (9 versus 10 days), P=0.080 demonstrated. However, the targeted
With significant differences between lots: improvements failed to produce
VO2 max (+ 15% in PG,-8% in PG), P = 0.003 significant differences in morbidity-
6MWT (+ 15% in PG, -8% in PG), P <0.001 mortality rates compared to regular
CPET (+ 8% in PG), P = 0.005 care.
Aunt Liu No significant differences between lots: This study is the first randomized study
(2020) FEV1, postoperative complications, length of that combines aerobic exercise with
[16] hospital stay physical endurance, breathing exercises,
n=73 With significant differences between lots: nutrition, and psychological support in
6MWD (+ 60.9 m at PG compared to CG (95% a multimodal prehabilitation program.
confidence interval [Cl], 32.4-89.5; P <0.001) Despite the limitations to which this
FVC (L) (+0.35,95% Cl,0.05-0.66; P=0.021) study was subjected, the authors were
VEM (L/ min) (+19.8 (-21.0 vs 61.2) P=0.339 able to demonstrate the effectiveness
of the program in increasing the values
of parameters such as 6MWD, FVC
and VEM).
Laurent H.  No significant differences between lots: This study recorded positive results in
(2020) Duration of hospitalization, VO2 max. EV and ET, following the heterogeneous
[17] With significant differences between lots: prehabilitation program. These
n=26 Postoperative pulmonary complications results should be confirmed in
(2vs.10,P=0.037) larger randomized controlled trials,
EV and ET increased only in PG (+ 15 # 16 vs. including a larger number of patients,
-2*171/min-1and+229%*199vs.-5%  especially with pathological changes in
371 sec, respectively; P = 0.004 and respiratory muscle function.
P =0.001, respectively)
Gao etal.  No significant differences between lots: There were no significant changes in
(2015) CPET, FEV1, cost of hospitalization (no preoperative parameters, these being
[18] difference) useful only in detecting patients at high
n =142 With significant differences between lots: risk for postoperative complications.

Postoperative complications (16.9% in PG
and 83.3% in CG), P = 0.00

Duration of hospitalization (7.21 versus
11.07 days), P =0.00

In conclusion, the effectiveness of the
prehabilitation program was demon-
strated, which decreased the complica-
tion rate in PG compared to CG.

Francesco S.

No significant differences between lots:

Based on the data obtained in this

(2016) FEV1, postoperative complications, CPET study, it is possible to state that high-
[19] With significant differences between lots: intensity prehabilitation improves the
n =40 Preoperative VO2max (17.8 # 2.1 in PG and physical performance of patients with
145+ 1.2in CG (76.1 + 14.9 vs 60.6 +8.4), COPD and NMCLC undergoing surgery,
P<0.0001 (<0.05); compared to similar surgical patients

Late postoperative VO2max (15.1 £ 2.4 in PG who did not follow this program. These

and 11.4 £ 1.2 in CG (64.6 £ 15.5 vs differences were not present at the ini-
474 £ 6.9), P <0.05 (<0.05). tial assessment, but became apparent
after the prehabilitation program and

continued to emerge after the surgery.
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Continuation of the Table 3

Author
Year
Reference  Main outcomes Conclusions
Giovanni B.  No significant differences between lots: This study contributes to the in-depth
(2018) Heart rate knowledge of the benefits of meditative
[20] With significant differences between lots: pranayama practice on impaired lung
n=32 FVC(TO (%) 83.1 +15.6 - 92.2 £ 16.8 FVC function of active smokers. Although
T1 (%) in PGand 95.0 £ 15.6 - 94.0 £17.2 in  standard breathing exercises are effec-
CG); FEV1 (TO (%) 75.7 £ 10.6 - 93.1 £ 20.6 tive to some extent, yoga breathing is
FEV1T1 (%) in PGand 93.4 +16.2 -90.9 an alternative option that can provide
20.5 in CG); TIFF (56.2 £7.2 - 60.1 £ 6.7 in optimal short-term improvement of
PGvs 61.8 #8.1-59.2%79in CG); lung function. Thus, yoga breathing can
PEF (56.1 £ 20.0 - 69.9 £ 19.2 in PG vs become a valid support for preopera-
70.3+27.8 - 65.3+31.2 in CG); tive training in thoracic surgery. Moreo-
PIF (353+16.1 -45.8+17.5in PG and ver, yoga breathing has the potential
41.1%22.9-434=*273); to help smokers quit smoking and
Sp02(94.8 £1.0 -99.6 £ 1.0 in PG, improve their quality of life.
95.9%£0.6 - 96.8 £0.6 in CG).
Lai Y. No significant differences between lots: This study investigated the short-term
[21] Pulmonary function (PEF), 6MWD prehabilitation program, combined with
(2017) With significant differences between lots: inspiratory muscle training and aerobic
n =60 CPO (PG: 4 out of 30 (13%) CG: 11 out of endurance training in elderly patients
30 (37%) P=0.037 scheduled to undergo lobectomy. For
Duration of hospitalization elderly patients with NMCLC who are
(PG: 6.9 £ 4.4 days, CG: 10.7 £ 6.4 days about to undergo surgery in China, an
P=0.01) intensive 7-day prehabilitation model
combined with aerobic endurance
training may be a feasible preopera-
tive strategy with positive physical and
psychological effects.
Cavalheri V. No significant differences between lots: This study outlines the fact that the
[22] Lung function (FEV1, FVC); Degree of fatigue, prehabilitation program had a positive
(2017) depression impact on the somatic capacity of
n=96 With significant differences between lots: patients, increasing their performance
6MWD (955 in PGand 76 £ 16% in CG, and the results of the 6MWD test and
(p =0.09) the VO2max parameter. It should be
VO2max (70 £ 21 in PG and 62 * 13% in CG, noted that adherence to the program
(p=0.74) was poor, which would probably have
compromised the effectiveness of the
program.
Boujibar F.  No significant differences between lots: The results of this study suggest that
(2018) CPET, FEV1, length of hospital stay prehabilitation has a positive impact on
[23] (no difference) P = 0.644 the occurrence and severity of postop-
n=238 With significant differences between lots: erative complications. Prehabilitation

Postoperative complications (42% in PG, in

CG 80%), P =0.0382 (Clavien-Dindo gr. 2
and less), P=0.0252

is easy to achieve and easy to adapt to
the functional abilities of each patient.
Prehabilitation should be considered
systematically in patients with non-
microcellular lung cancer to reduce
perioperative risks and not to limit the
lung function of these patients.
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Continuation of the Table 3

Author

Year

Reference  Main outcomes Conclusions

Garcia R. No significant differences between lots: The results of the study suggest that
(2016) CPO, pulmonary CPO (Melborne scale); a preoperative exercise-based program
[24] Life quality; Duration of hospitalization, may improve

n =40 With significant differences between lots: somatic capacity, muscle strength and

6MWD (507.7 # 9 in PG vs.420.2 £ 116.3

physical component of quality of life

in CG) in patients with lung cancer. In these
patients, preoperative exercise could
play an important role in preventing
functional decline after surgery while

accelerating postoperative recovery.

PG - Prehabilitation group; CG - Control group, EV - Expiratory volume; ET - Endurace time;
NMCLC - Non-microcellular lung cancer

may be needed. Despite the limitations of any kind, to which were subjected the stud-
ies, the results are encouraging, initiating stridor of perspective, because 6/10 studies
record positive results in this context.

Mark L’s study [15] offers a strong increase of up to 15% of VO2 max in favor of the
prehabilitation program, while the prospective study of Zijia L. [16] records values of
up to 19.8% of the VEM parameter. The studies of Francesco S [19] and Cavalheri [22],
despite the fact that adherence to their programs was poor, and could compromise its
effectiveness, were able to show that the increase in respiratory parameters began to
be evident both preoperatively and after the intervention. Particular attention should
be paid to the study, at least uncommonly by Giovanni B. [20], which contributed to the
subtlety and depth of knowledge of the benefits of Pranayama meditative practice on
compromised lung function of smokers with NMCLC. The author marks good results
of respiratory parameters (FVC, FEV1, TIFF, PEF, PIF, Sp0,) in these patients who have
joined the lung prehabilitation program based on the Pranayama breathing technique.

If we refer to the criterion of hospitalization duration, out of 7 studies [15, 16, 17,
18, 21, 23, 24] that approached this criterion, only 1 of them [18] registered significant
differences between groups at the given parameter. The analyzed studies also did not
prove the influence of the prehabilitation program in reducing the cost of hospitaliza-
tion of these patients (parameter interdependent with the duration of hospitalization
of patients).

A certain degree of control over the prehabilitation program is maintained by the
monitoring of postoperative complications, which, in addition to the other indicators,
play a substantial role in clarifying the effectiveness of this program. This parameter
was analyzed in 8/10 studies [15, 16, 17, 18, 19, 21, 23, 24], 4/10 studies registered
significant differences between the two groups in this chapter [17, 18, 21, 2. 3]. In the
study of Laurent H. [17] were detected only 2 cases out of 13, of postoperative pulmo-
nary complications in PG, while in CG - 10/13 cases. Gao et al. [18] demonstrated the ef-
fectiveness of the prehabilitation program, which decreased the complication rate in PG
(16.9%) compared to CG (83.3%). The results of the study by Boujibar F. [23] suggest
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that prehabilitation has a positive impact on the occurrence and severity of postopera-
tive complications (42% in PG, in CG 80%). The study by Lai Y. [21] who investigated
the short-term prehabilitation program (7 days) demonstrates that it can be a feasi-
ble strategy to reduce postoperative complications and accelerate prehabilitation with
positive physical and psychological effects (POC - PG: 4 0of 30 (13%) CG: 11 of 30 (37%).

Discussion. As the promotion and development of postoperative prehabilitation
arouse more and more interest, prehabilitation has become known as a safe and prom-
ising mean of elevating the vital functions of patients in their surgical training but also
catalysing the recovery process after surgery.

Exercise, whether supplemented by other practices or not, is a substantial stimulus
in increasing the somatic performance of candidates for surgery, thus preparing them
both physically and psychologically for this event.

In the last decade, there has been a lucidity in realizing that a successful surgery does
not depend only on the surgery itself, but rather on how well the patient is prepared to
return to an adequate physical and psychological status [25, 26, 27]. The purpose of this
review is to highlight the importance of a proactive preoperative multimodal approach
and patient recovery after surgery.

Three months after a major elective surgery, up to 50% of patients still have a degree
of disability [28]. As an objective of accelerated and improved recovery of protocols
is to shorten the duration of hospitalization, it is important that patients can function
well physically, and be relatively self-sufficient and physically independent on hospital
discharge. A major determinant of recovery is surgical morbidity, as complications have
a significant impact on the postoperative physical condition and overall quality of life
of the patient.

In fact, despite limited data in the literature, the results of this review show that the
prehabilitation program, along with pharmacological optimization and smoking ces-
sation, is an important strategy for improving the outcome of the intervention. This
approach seems more crucial because prehabilitation could increase the number of pa-
tients eligible for surgery.

Unfortunately, we could not find an answer to the question whether the application
of the concept of prehabilitation would excuse the error of admission of patients or
rather, the mistake made in the inclusion criteria.

What is certain is that we can deny the utopia of this concept, as an argument are the
astounding results that were recorded in the previously analyzed studies. For example,
the study by Giovanni B. [20], which contributes to the benefits of pranayama medi-
tative practice on lung function in active smokers affected by lung cancer scheduled
for surgery, shows amazing results of all respiratory parameters, which are in fact the
gold standard in thoracic surgery. Although breathing exercises are effective to some
extent, yoga breathing is an alternative option that can provide optimal short-term im-
provement in lung function. Thus, yoga breathing can become a valid support for pre-
operative training in thoracic surgery. Moreover, yoga breathing has a potential to help
smokers quit this habit and improve their quality of life.

The dichotomy of this subject is further dispersed with the emergence of numer-
ous studies that unconvincingly promote this concept. Lack of adherence on the one
hand and transparency on the other, are the main reasons why the prehabilitation pro-
gram is not included in the national protocols, and consequently is not implemented by
clinicians.
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Conclusions. Prehabilitation is a conventional wisdom of the time. Lost in depth
and rediscovered today, this concept can revolutionize the clinical dimension of large
surgery, becoming a hope of candidates for surgery.

It is clear that prehabilitation needs to be comprehensively integrated with other
elements of an improved recovery program to maximize its effectiveness. However,
there remains a clear need to assess the effectiveness of prehabilitation in specific pop-
ulations using appropriate measures and valid values, as well as to determine whether
multimodal interventions can reduce the risk of developing long-term disability in high-
risk patients. Finally, the impact of prehabilitation on healthcare use, cancer treatment,
response to surgery and postoperative stress and complications needs to be further
elucidated.
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NOHATTA NPEABINITALLII TATi BNJIUB B XIPYPTIi:
CUCTEMATUYHUM OTNAL NITEPATYPU

I. Makcum

Bceryn. 3HauHa KilbKiCTh Mali€eHTIB, sIKi NepeHecay onepalilo, CTpaXJaloTh Bif
nicssionepaniiiHux yck/azHeHb. Ll npo6JieMa cTasa HaraabHO, il MomKpeHicTh
CcTaHOBUTH 6J1M3bK0 30% cepe/; NalieHTIB, AKI NPOXOAATH XipypriyHe JiKyBaHHS.
[Iporpama nonepeHboI peabisiTauii 6ysa 3anponoHoOBaHa sIK JoonepaliiiHa /10-
MOMi>XKHa Tepartis AJi Toro, o6 06ilTH AaHi HACJaiKY, ajie iCHy04i A0C/TiIPKeHHS
MOKa3ylThb CylepedsuBi pe3ysbTaTH.

Merta i 3aBAaHHS. CCTeMaTUYHUN OIVIA[ JIITEPATYpPU CIPsIMOBAHUK HA BUBYEH-
He epeKTUBHOCTI KoHLenii npepeabiniTanii Ta ii BBy Ha QyHKI[iOHa/IbHI 1O-
Ka3HUKY, NMicasonepaniiii yck/aaJHEHHS Ta AKICTb )KUTTS NaLli€EHTIB.

Matepias i MeToau. Byso 3anmuTaHo NOIIYK B eJIEKTPOHHUX 6a3ax JaHux: PubMed,
Clinicaltrials.gov, rcpjournals.org A/ paHoMi30BaHUX KJIHIYHUX JOCTi/KeHb,
sKi ocaipKyBanu eGpeKTUBHICTD KOHLenLii npeabisiTanii Ta ii BIUIMB Ha QYHKIL-
OHaJIbHI TapaMeTpH, NicjasonepaniiHi ycKkaaJHeHHS Ta SKICTb »UTTs NaLli€HTIB.
OCHOBHUM MapaMeTpPOM pe3ysabTaTy OyJa 3[JaTHICTh MomnepeHbol peabimiTanil
3ano6irTu micasonepanifiHUM yCKJIaJHEHHSM Y TMaLi€HTIB, sIKi epeHecau cep-
Ho3Hi oneparil. JlocsipkeHUMY BTOPUHHUMU apaMeTpaMu GyJid: oljiHeHa QyHK-
LioHaJIbHA 3JJaTHICTB /10 i micsst onepauii, TpuBasicTh nepeGyBaHHS B CTallioHApi,
BapTiCTh rocuitajnizanii Ta AKIiCTb }KUTTH Mic/1s oneparil.

PesynbraTu. Orsisj BkiodaB 10 KaiHIYHUX AocaifkeHb 3arasioM 939 nawieHTiB.
fdxicte mocaimkeHb oniHoBasu 3a kputepisgmu Delphi. ¥ 10 i3 10 gocnimkeHb
JOCJIi[)KyBaBCsl BIUIMB LJIbOBOI MPOTpaMy Ha 3MeHIIEHHs Mic/sonepaniiHux
YCKJIaJiHeHb NALi€HTIB, TPUBaIICTh rocuitaiszauiiy 7 i3 10 gocaipkeHb Ta napa-
MeTpH AuxaHHA y 4 i3 10 focaigkeHsb.

BucHoBku. [loTpi6HI mupokoMacmTabHi BUCOKOSIKICHI JOC/TIIKeHHs, 06 -
TBEpPJAUTH NEPCIEKTUBY PaHHIX [JOKa3iB | BU3HAYUTU YACTOTY, IHTEHCUBHICTb Ta
TPUBaJIICTh MONEpeIHbOI peabiiTanii, MpU3HaYeHOI A1 JOCATHEHHS ONTUMAaJIb-
HUX pe3y/bTaTiB.

Knw4yoBi csioBa: pea6iniTanisg, nepejomepaniiiHi BhnpaBH, MicjasonepauiiHi
YCKJIaJJHEHHS, BeJIMKi onepalii, yHKILioHa/JbHI TapaMeTpH, OIS/ JiTepaTypH.
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THE CONCEPT OF PREHABILITATION AND ITS IMPACT IN SURGERY:

A SYSTEMATIC LITERATURE REVIEW

l. Maxim

Introduction. An impressive number of patients who undergo surgery suffer from
postoperative complications. This problem has become imperative, with a preva-
lence of about 30% among patients undergoing surgical treatment. The prehabili-
tation program has been proposed as preoperative adjuvant therapy in order to
circumvent the given consequences, but existing studies show controversial results.
Purpose and task. The systematic literature review aims to study the effectiveness
of the concept of prehabilitation and its influence on the functional parameters, the
postoperative complications, and the quality of life of patients.

Material and methods. A search of the electronic databases was requested:
PubMed, clinicaltrials.gov, rcpjournals.org for randomized clinical trials that in-
vestigated the effectiveness of the prehabilitation concept and its influence on
functional parameters, postoperative complications, and patients’ quality of life.
The primary outcome parameter was the ability of prehabilitation to prevent
postoperative complications of patients undergoing major surgery. The second-
ary parameters investigated were: the functional capacity evaluated pre- and
postoperatively, the length of hospital stay, the cost of hospitalization, and the
quality of life after surgery.

Results. The review included 10 clinical trials with a total of 939 patients. The
studies’ quality was evaluated using Delphi criteria. In 10 of the 10 studies, the im-
pact of the targeted program on reducing postoperative complications of patients
was examined, as was the duration of hospitalization in 7 of the 10 studies, and
respiratory parameters in 4 of the 10 studies.

Conclusions. Large-scale, high-quality studies are required to confirm the early
evidence’s promise and to determine the frequency, intensity, and duration of pre-
habilitation designed to accomplish optimal results.

Key words: prehabilitation, preoperative exercises, postoperative complications,
major surgeries, functional parameters, literature review.

Relevance and problem statement. Prehabilitation is a practice used to improve
postoperative outcomes by increasing the patient’s functional capacity prior to surgery.
The concept of prehabilitation is headed for a multifactorial approach, that includes
medical optimization, preoperative exercise, nutritional support, and stress/anxiety
reduction [1].

Despite continuous surgical advances (with a tendency towards minimal invasive-
ness) and anesthetics (subsequently postoperative analgesia), invasive cancer treat-
ment remains a challenge that requires substantial physiological and mental resistance
from the patients. But even in the absence of complications, an ample group of patients
is not capable to regain their capacity and preoperative somatic status, after surgery.

Surgical interventions involving a complex body cavity cause a global neuroendo-
crine inflammatory response, imposing a significant physiological voltage [2]. Sur-
gery induces a ,stress response” which activates the hypothalamic-pituitary-adrenal
axis and sympathetic nervous system, leading to proteolysis and lipolysis providing
substrates for gluconeogenesis [3, 4].
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An impressive number of patients who are subjected to surgery (regardless of its
invasiveness) fight with postoperative consequences. Approximately 30% of patients
following major surgery suffer postoperative complications, but even in their absence,
they are associated with reducing the functional capacities of patients [5]. Vulnerable
patients, such as the elderly and those with associated pathologies (COPD, DM, M],
STROKE history) are largely about post- and peri-operative morbidity and mortality.

For the first time, the concept of prehabilitation was addressed in the article “Preha-
bilitation, Rehabilitation, and Revocation in The Army” (“Prehabitation, Rehabilitation,
and Revocation in the Army”) published in the British Medical Journal, 1946 [6]. The ar-
ticle tells how many of the men presenting for enlistment during the Second World War
were rejected because of their poor physical and mental conditioning - a by-product of
poverty, malnutrition, and poor education - and how over 2 months, these substandard
recruits were transformed by a program of educational, physical, and nutritional inter-
ventions into standard recruits. Of the 12 000 men who passed through prehabilitation
centers, more than 85% improved both physically and mentally.

Subsequent articles have emerged in the dimension of the imperative need for the
concept given in order to avoid undesirable consequences. Only in the 1980s, studies
about prehabilitation gradually reappeared. These were outlined in the “Sports Medi-
cine” community and focused on the idea of prehabilitation as a means of preventing
lesions in athletes. With the emergence of the first systematized revisions, the impor-
tance of the concept has received refractivity in thoracic and abdominal surgery. One of
the earliest systematic reviews was published in 2011 [7]. The review of 1245 patients
recruited to 12 randomized controlled trials found that patients undergoing cardiac
and abdominal surgery experienced shorter hospital stays and reduced postoperative
pulmonary complication rates if they had received preoperative exercise therapy.

The ERAS (Enhanced Recovery After Surgery) guideline offers modest prehabilita-
tion programs, focusing its efforts on the development of postoperative rehabilitation.
However, rehabilitation does not improve muscle and functional reserves since patients
are involved in magnitude surgery.

Exercise, the basis of existing prehabilitation programs, aims to improve a patient’s
functional capacity through structured regimens including combinations of aerobic, re-
sistance and inspiratory muscle training. Research has shown that exercise programs
are more successful if they offer a multimodal approach combining other facets includ-
ing nutritional and psychological arms [8, 9].

Evidence for cardiac, pulmonary, and major abdominal surgery [10, 11], indicates
that preoperative diaphragmatic and respiratory muscle training, including incentive
spirometry and coughing exercises, can improve numerous postoperative outcomes.

However, the challenge lies in the fact that when it goes for major surgery (either for
lung or abdominal cancers), there is an opportunity window, an average of 4-6 weeks,
to undertake the desired prehabilitation measures for given patients. This window can
provide added precision in the diagnosis and staging of tumor invasion, clinician/sur-
geon having time to ensure the accuracy of the preoperative diagnosis.

The ambivalence of the concept of prehabilitation is widely discussed in the scien-
tific literature. On the one hand, it takes time to follow an efficient prehabilitation pro-
gram that would include many (physical, nutritional, psycho-emotional) aspects, on the
other hand, it is detrimental to the patients the postponement of surgery in order to
capitalize on the multidisciplinarity of the given concept.
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Another factor that would distort the concept of prehabilitation would be the het-
erogeneity of surgery, each with its specificity, which would broaden the criteria for
inclusion/exclusion of patients who may or may not benefit from these programs. We
have a business with patients physically compromised, weakened, immobilized, unsta-
ble psychically that we cannot associate with a prehabilitation program. Hence for the
individualization of any type of treatment according to the patient’s physio-pathogenet-
ic specificity, it must also be applied to the concept, because not each patient is able to
follow a multimodal prehabilitation program. As previously mentioned, patients with
associated pathologies must benefit from an activity plan according to their somatic
status, and be rigorously monitored throughout the program by the medical team to
halt the precipitation of these risk factors.

The efficacy of the concept of prehabilitation is a controversial subject, also like its
optimal duration, multiple studies contouring the interdependence of given aspects.
In addition to the fact that prehabilitation can hurry the postoperative rehabilitation
process, it has the potential to improve the quality of life and tolerance to neoadjuvant
treatments such as chemotherapy [12].

Goals and objectives. The systematic literature review aims to study the effective-
ness of the concept of prehabilitation and its influence on the functional parameters, the
postoperative complications, and the quality of life of patients.

Material and methods. The Review Protocol followed the recommended meth-
ods by Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols
(Prisma-P) [13].

Data sources and search strateqy

We searched in electronically databases: PubMed, clinicaltrials.gov and rcpjournals.
org for relevant clinical studies in English for the last 6 years (August 2015 - July 2020)
including all types of surgery. Searching strategy included the following key words:
»prehabilitation”, ,preoperative exercises”, ,postoperative complications”, ,major sur-
gery”, ,functional parameters”.

Study settings

Criteria of inclusion: in extenso, year 2015-2020, more than 25 patients in study.

Criteria of exclusion: duplicated articles, without numerical parameters, less than
25 patients in study.

Data extraction and assessment of the methodological quality of clinical studies

The identified using the described search strategy references were reviewed: the
abstract, the article content and it was filled in a table with the most relevant data.
Data such as the number of patients, the type of surgery, the applied prehabilitation
elements, the values of the parameters recorded were extracted and systematized in
the table.

The assessment of the methodological quality of clinical studies was performed us-
ing the Delphi list, which identifies 9 criteria for assessing the quality of clinical tri-
als [14].

Results.

Searching results

The results of search in the mentioned databases identified 417 potential eligible ci-
tations, published between August 2015 and July 2020. After excluding the studies that
were repeated (n=54) or that did not match with the topic of searching by title or by
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abstract (n=331), 32 articles remained that were studied in full text, in terms of inclu-
sion criteria; only 10 studies met the established inclusion criteria [15-24] (figure 1).

Assessment of methodological quality of studies

The methodological quality of the included clinical studies was assessed by Delphi
criteria list [14]. Table 1 summarizes the assessment of the methodological quality of
the 10 selected clinical trials. All studies had specified patient eligibility criteria. Only
one study [23] did not have similar patient groups according to most of the initial para-
meters. The evaluation of the variability of the primary outcome and the analysis of the
intention to treat for postoperative outcomes was recorded in 10/10 studies.

Characteristics of clinical trials

The 10 included studies were summarized in Tables 2 and 3, and evaluated the effec-
tiveness of prehabilitation programs and recorded pre- and postoperative parameters.
These were published between August 2015 and July 2020. A total of 939 patients were
included in the studies. The size of the groups varied between n=26 and n=171, with an
average of about 36 patients. The studied surgical populations were as follows: elective
thoracotomies [15, 16, 17, 18, 23], gastric resection [19], aortocoronary bypass [20],
colorectal resection [21], spinal surgery [22], pancreatoduodenectomy [24].

Mark L. (2016) [15] in a prospective study, on 151 patients, hypothesized that
a high-intensity interval training (HIIT) program, could improve the functionality of
the cardio-respiratory system before lung resections, in lung cancer. Patients suffering
from operable lung cancer were randomly assigned to 2 groups: the control group (CG,
N = 77) and the prehabilitation group (PG, N = 74).

Maximal cardiopulmonary exercise testing and the six-minute walk test were per-
formed twice before surgery. The primary outcome measure was a composite of death
and in-hospital postoperative complications. The primary endpoint did not differ sig-
nificantly between the two groups: 27 of the 74 patients (35.5%) in the PG and 39 of
77 patients (50.6%) in the CG group developed at least one postoperative complication
(P=0.080). Noteworthy, the incidence of pulmonary complications was lower in the PG
compared with the CG group (23% vs 44%, P=0.018), owing to a significant reduction in
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Table 1

Assessment of methodological quality of studies, included for final analysis, by Delphi
criteria
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Mark L. (2016) [15] Yes No Yes Yes No No No Yes Yes 5/9
Zijia L. (2010) [16] Yes No Yes Yes No No No Yes Yes 5/9
Laurent H.(2020) [17] Yes No Yes Yes No No No Yes Yes 5/9
Gao et al. (2015) [18] Yes  No Yes Yes No No No Yes Yes 5/9
Enrico M. (2017) [19] Yes  No Yes Yes No No No Yes Yes 5/9
Steinmetz C.(2020) [20] Yes  No Yes Yes No No No Yes Yes 5/9
Annefleur E.(2018) [21] Yes  No Yes  Yes No No  No Yes Yes 5/9
Marchand A.(2019) [22] Yes  No Yes Yes No No No Yes Yes 5/9
Boujibar F. (2018) [23] Yes No No Yes No No No Yes Yes 4/9
Ausania F. (2019) [24] Yes No Yes Yes No No No Yes Yes 5/9

Note: The list of Delphi criteria was established by the Delphi consensus for the assessment of
methodological quality of clinical trials. A higher score indicates a better clinical trial quality.

atelectasis (12.2% vs 36.4%, P<0.001), and this was accompanied by a shorter length of
stay in the post-anesthesia care unit (median -7 hours, 1Q25-75% -4 to -10).

Zijia L. (2020) [16], in his study of 73 patients, investigated the impact of a short-term,
multimodal home prehabilitation program on functional capacity of lung in patients that
suffer from cancer, subjected to VATS lobectomy. CG consisted of 36 patients, and PG of
37 patients who benefited preoperatively from a 2-week prehabilitation program. The
value of 6MWD was 60.9 m higher perioperatively in PG compared to CG (95% CI [CI],
32.4-89.5; P <.001). Also, there were significant differences of the FVC parameter = 0.35 L,
being higher in the prehabilitation group (95% CI, 0.05-0.66; P =.021).

Laurent H. (2020) [17] conducted a randomized study on 26 patients (CG = 14;
PG =12) in order to evaluate the effect of preoperative respiratory muscular endurance
training on respiratory functional parameters. The duration of the prehabilitation pro-
gram was 3 weeks. Respiratory muscle strength increased significantly in PG compared
to CG (+ 229 * 199 compared to -5 * 371 sec, P = 0.001). This increase was associated
with a considerably lower number of postoperative pulmonary complications (2 vs. 10,
P =0.037).

Gao et al. (2015) [18] published another study, which included 142 patients in the
risk group with potentially resectable lung cancer. Of 342 potential lung cancer cases,
142 high-risk patients were finally divided into two groups: PG (n = 71) underwent
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Table 2

Characteristics of the analyzed studies

Author
Year Type of Applied prehabilitation
Reference surgery elements Recorded parameters
Marc Licker LR (LE, PE) H-MIIT Preoperatively:
(2016) oT VO, max; 6MWT; CPET
[15] VATS Postoperatively:
n=151 POC; Length of hospital stay; Mortality
Zijia Liu LR Aerobic Preoperatively:
(2020) VATS Endurance exercises 6MWT; 6MWD; Evaluation of lung function;
[16] Breathing exercises Assessment of the degree of disability;
n=73 Nutrition counseling Psychometric evaluation
with whey protein Postoperatively:
supplementation Quality of short-term recovery; Length of
Psycho-emotional hospital stay; POC; Mortality
guidance
Meditation
Laurent H. LR (LE; PE) Respiratory muscle Preoperatively:
(2020) VATS endurance exercises Evaluation of lung function (EV, VO, max),
[17] oT ET
n=26 Postoperatively:
POC (Clavien-Dindo classification); Length
of hospital stay; Mortality
Gao et al. LR (LE) Abdominal breathing Preoperatively:
(2015) VATS exercises volumetric Evaluation of lung function; CPET
[18] oT devices Postoperatively:
n=142 (Voldyne 5000, POC (pneumothorax, subcutaneous
Sherwood Medical emphysema, diarrhea, allergic reactions,
Supplies, St. Louis, MO,  arrhythmias, lung infection); Length of
DOOR hospital stay; The cost of rehabilitation
Volumetric Exercises
(Sherwood Medical
Supplies, St. Louis, MO)
Exercises on the bike
Drug therapy
(antibiotics,
bronchodilators,
expectorants,
corticosteroids)
Smoking cessation
Enrico M. GR Physical exercises Preoperatively:
(2017) aerobic 6MWD
[19] Nutritional diet Postoperatively:
n=68 POC; Length of hospital stay
Steinmetz C.  Coronary Aerobic exercises Preoperatively:
(2020) bypass Exercises on the bike 6MWD; CPET
[20] Balance exercises Postoperatively:
n=171 6MWD; POC
Anael B. Major H-MIIT Preoperatively:
(2018) abdominal Endurance exercises CPET; Aerobic capacity
[21] surgeries Nutritional counseling  Postoperatively:
n=125 POC; Mortality
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Continuation of the Table 2

Author
Year Type of Applied prehabilitation
Reference surgery elements Recorded parameters
Marchand A.  SS Aerobic exercises Preoperatively:
(2019) Spinal stabilization The intensity of low back pain; Lumbar
[22] exercises disability; Elasticity of the spine
n=97 Postoperatively:
Quality of life; POC
Boujibar F. LR Physical exercises Preoperatively:
(2018) VATS Breathing exercises Evaluation of lung function; CPET
[23] RATS Smoking cessation Postoperatively:
n=38 POC; Mortality
Ausania F. PDE Physical exercises Preoperatively:
(2019) Breathing exercises Spirometry; Pulse oximetry; 6MWT;
[24] Nutritional diet Anthropometry
n=48 Enzymatic supplement  Postoperatively:

POC (Clavien-Dindo classification)

LR - Lung resection; LE - lobectomy; PE - pulmonectomy, VATS - Video-assisted thoracoscopic surgery;
OT - Open thoracotomy, GR- Gastric resection; SS- Spine surgery; RATS - Robotic-assisted thoracoscopic
surgery; PDE - pancreatoduodenectomy; CPET- Cardiopulmonary exercise testing, 6MWT - 6 minutes
walk test; 6MWD - 6 minutes walking distance, H-MIIT - high-intensity interval training, POC - Postope-
rative complications; EV - Expiratory volume; ET - Endurance time

an intensive pre-operative pulmonary prehabilitation program, followed by lobectomy;
group CG (n = 71) underwent only lobectomy with conventional management. Postop-
erative complications, average days in hospital, postoperative days in hospital, and cost
were analyzed.

The rate of postoperative total complications in PG (16.90%) was significantly low-
er than in group CG (83.31%) (P = 0.00), as was the rate of postoperative pulmonary
complications PPC: PG (12.81%) versus CG (13.55%) (P = 0.009); the PPC in the left
lung (17.9%) was higher than in the right lung (2.3%) (P = 0.00). The average days in
hospital in group S was significantly higher than in group R (P = 0.03). There was no
difference between groups in average hospital cost (P = 0.304).

Enrico M. (2017) [19] developed a randomized clinical trial (available-case analy-
sis based on completed assessments), targeting 68 patients. The study was conducted
at McGill University Health Centre (Montreal, Quebec, Canada) comparing prehabilita-
tion with a control group. Intervention consisted of preoperative exercise and nutrition
optimization. Participants were adults awaiting elective esophagogastric resection for
cancer. Preoperative (end of the prehabilitation period) and postoperative (from 4 to
8 weeks after surgery) data were compared between groups. Compared with the con-
trol group, the prehabilitation group had improved functional capacity both before sur-
gery (6MWD change, 36.9 [51.4] vs -22.8 [52.5] m; P < 0.001) and after surgery (6MWD
change, 15.4 [65.6] vs -81.8 [87.0]m; P < 0.001).

Steinmetz C. (2020) [20] in a prospective study of 171 patients, had determined the
impact of an exercise-based prehabilitation program on pre and postoperative exercise
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Table 3

Results of the analyzed clinical studies

Author
Year
Reference Main outcomes Conclusions
Marc Licker  No significant differences between groups: As a matter of fact, the short-term
(2016) Postoperative complications (35.5% in PG, intensive training program'’s safety and
[15] 50.6% in CG), P = 0.080, length of hospital effectiveness have been demonstrated.
n=151 stay (9 versus 10 days), P = 0.080 However, compared to standard care,
Significant differences between groups: the targeted improvements failed
VO,max (+15% in PG,-8% in CG), P= 0.003 to produce significant differences in
6MWT (+ 15% in PG,-8% in CG), P <0.001 morbidity-mortality rates.
CPET (+ 8% in PG), P = 0.005
Zijia Liu No significant differences between groups: This is the first randomized controlled
(2020) FEV1, postoperative complications, length of trial of a multimodal prehabilitation
[16] hospital stay program that combines aerobic
n=73 Significant differences between groups: exercise with physical endurance,
6MWD (+ 60.9 m at PG compared to CG (95% breathing exercises, nutrition, and
confidence interval [Cl], 32.4-89.5; P <0.001) psychological support. Despite the
FVC (L) (+0.35,95% CL,0.05-0.66; P=0.021) limitations of the study, the authors
VEM (L/min) (+19.8 (-21.0 vs 61.2) P=0.339 were able to demonstrate the
program'’s effectiveness in increasing
the values of parameters such as
6MWD, FVC, and VEM).
Laurent H.  No significant differences between groups: This study recorded positive
(2020) Length of hospital stay, VO, max. results in EV and ET, following the
[17] Significant differences between groups: heterogeneous prehabilitation
n=26 Postoperative pulmonary complications program. These results should be
(2vs.10,P=0.037) confirmed in larger randomized
VE and ET increased only in LP (+ 15 + 16 vs. controlled trials, including a larger
-2%£171/min-1and + 229 £ 199 vs. number of patients, especially with
-5 % 371 sec, respectively; P = 0.004 and pathological changes in respiratory
P =0.001, respectively) muscle function.
Gao si col.  No significant differences between group: There were no significant changes
(2015) CPET, FEV1, cost of hospitalization (no in preoperative parameters, these
[18] difference) being useful only in detecting
n=142 Significant differences between group: patients at high risk for postoperative
Postoperative complications (16.9% in PG complications. In conclusion, the
and 83.3% in CG), P =0.00 effectiveness of the pre-rehabilitation
Length of hospital stay (7.21 versus 11.07 program was demonstrated, which
days), P =0.00 decreased the complication rate in PG
compared to CG.
Enrico M. No significant differences between groups: Patients undergoing surgery
(2017) Number and severity of complications, length for malignant lesions of the
[19] of hospital stay gastroesophageal tract had a
n=68 Significant differences between groups: substantial increase in health during
6MWD preoperative - (36.9 [51.4] min in prehabilitation, according to this
PG +62% vs -22.8 [52.5] m in CG;P <0.001) randomized clinical trial. However,
6MWD postoperatively -15.4 [65.6] min in further investigations are needed to
PG vs -81.8 [87.0] min in CG; P <0.001) determine the optimal modality of
the pre-rehabilitation program and
its effect on the overall oncological
results.
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Continuation of the Table 3

Author
Year
Reference Main outcomes Conclusions
Steinmetz C. No significant differences between groups: In conclusion, the resistance exercises
(2020) CPET, postoperative complications derived from the prehabilitation
[20] Significant differences between groups: program implemented in the study
n=171 6MWD preoperatively (PG: A + 50.5 m, targeting patients with cardiac
P <0.001; LC: A+ 14.2 m,P <0.001; P=0.003) pathology, proved to be harmless
6MWD immediately postoperatively and effective in raising the quality of
(LP:A-64.7 m; CG: A -100.8 m; P=0.013) life of these patients and improving
6MWD after cardiac rehabilitation (PG: 6MWD parameters both preoperatively,
A+472 m; CG:A+5.7m;P<0.001) postoperatively immediately, and late).
Quality of life (PG: A0.3-0.4, P < 0.001;
control group: AO-0.1; P <0.001; P <0.001)
Anael B. No significant differences between groups: The pre-rehabilitation improved
(2018) CPET the postoperative clinical results of
[21] Significant differences between groups: the candidates for major elective
n=125 Aerobic capacity [AET 135 (218) %; P <0.001) abdominal surgery, this success can
Postoperative complications (31% vs 62% be explained by the increase of the
(RR0.5;95% Cl,0.3-0.8; P=0.001) preoperative aerobic capacity of these
patients.
Marchand A. No significant differences between groups: Finally, the safety of the pre-
(2019) Length of hospital stay, postoperative rehabilitation program in surgical
[22] complications, intensity of low back pain, patients was demonstrated. Significant
n=97 elasticity of the spine outcomes are limited to postoperative
Significant differences between groups: patient feedback.
Quality of life after intervention
(83.7% * 25.9 in PG and 80% * 25.3
in CG (p = 0.68)
Boujibar F.  No significant differences between groups: The results of this study suggest
(2018) CPET, FEV1, length of hospital stay (no that prehabilitation has a positive
[23] difference) P = 0.644 impact on the occurrence and severity
n=38 Significant differences between groups: of postoperative complications.
Postoperative complications (42% in PG, in Prehabilitation is easy to achieve and
CG 80%), P =0.0382 (Clavien-Dindo gr. 2 easy to adapt to the functional abilities
and less), P =0.0252 of each patient. Prehabilitation should
be considered systematically in
patients with non-microcellular lung
cancer to reduce perioperative risks
and not to limit the lung function of
these patients.
Ausania F.  No significant differences between groups: This study was unable to demonstrate
(2019) Postoperative complications (54.5% vs the benefit of a pre-rehabilitation
[24] 33.3%, respectively; p = 0.18) program for patients undergoing pan-
n=48 Significant differences between groups: creatoduodenectomy with certainty.

FVC (+ 20%), SpO, (+ 20%)
Dynamometry + 16% on the right hand,
+ 21% on the left hand, BMWT - +19%

Increasing the recorded parameter
values had no significant effect on
postoperative complications.

PG - Prehabilitation group; CG - Control group, SpO, - Oxygen saturation EV - Expiratory volume;
ET - Endurance time; RR - Relative risk; CI - Confidence interval
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capacity, functional capacity, and quality of life in patients awaiting elective coronary
artery bypass graft surgery.

A total of 171 patients (PG, n = 81; CG, n = 90) completed the study. Function-
al capacity (6MWD: 443.0 + 80.1 m to 493.5 * 75.5 m, P = 0.003) and quality of life
(PG: 5.1 £ 0.9 to 5.4 £ 0.9, P <0.001) increased relatively more in PG compared to CG
during preoperative period.

Annefleur E. (2018) [21] conducted a prospective randomized study targeting
125 patients undergoing major abdominal surgery. The author states that the prehabili-
tation program can improve the cardiorespiratory functionality of patients, it remains
to be seen whether prehabilitation also reduces postoperative complications, as most
of the studies so far were rather underpowered, heterogeneous, and biased toward the
selection of patients with a lower risk of postoperative complications. After 19 patients
were excluded, due to the change of the surgery plan, 63 patients underwent analy-
sis at CG and 62 at PG. The program managed to increase the aerobic capacity of pa-
tients, reduce the number of patients who suffered postoperative complications by 51%
(RR 0.5; 95% CI, 0.3-0.8; P = 0.001) and minimize the rate of postoperative complica-
tions in PG compared to CG.

Marchand A. (2019) [22] in his study of 97 patients intends to evaluate the feasi-
bility of conducting a preoperative intervention program in patients with lumbar spi-
nal stenosis and report the results of the proposed intervention. One group of patients
(N =48) was attached to a supervised preoperative prehabilitation program for 6 weeks
and another group (N = 49) represented the control group. Results were measured at
the start of the program, 6 weeks later, and again 6 weeks, 3 months, and 6 months
after surgery. This study showed significant differences between groups only in terms
of quality of life (83.7% * 25.9 in PG and 80% =* 25.3 in CG (P = 0.68). The absence of
adverse reactions, correlated with positive changes observed in the results recorded in
PG, justifies the initiative of conducting a large-scale study to evaluate the effectiveness
of the given program.

Boujibar et al. (2018) [23] reported their results in a study to determine whether
participation in a prehabilitation program would improve outcomes after surgery and
decrease morbidity according to the Clavien-Dindo classification. The cohort included
38 patients. Two groups were formed: one group with prehabilitation (n=19) and one
group without prehabilitation (n=19). Four patients were not included leaving 34 pa-
tients for the final analysis. Most patients with a Clavien-Dindo grade of <2 had received
prehabilitation compared to patients who had not received prehabilitation, respectively
17/19 vs. 8/15; P=0.0252. Patients who had received prehabilitation had fewer postop-
erative complications than patients who had not received the prehabilitation program,
respectively 8/19 vs. 12/15; P=0.0382.

Ausania F. (2019) [24] in a study of 48 patients, tried to demonstrate the positive im-
pact of prehabilitation in reducing the incidence of postoperative complications in pa-
tients with pancreatic or periampullary tumors to undergo pancreatoduodenectomy. No
statistically significant differences were identified in the incidence of postoperative com-
plications between the 2 groups (PG and CG). The present study did not notice significant
differences between groups in the presence of pancreatic fistulas (11% vs 27%, p = 0.204).
However, the increase in FVC (+ 20%) and SpO, (+ 20%) values was demonstrated.

In 2/10 studies high-intensity interval training was applied [15, 21], in 4/10 aerobic
exercises [16, 19, 20, 22], and in 5/10 studies breathing exercises were taken in the pre-

m 44 KniniuHa aHecTesionoria Ta iHTeHcuBHa Tepanis, N2 2 (18), 2021



habilitation program [16, 17, 18, 23, 24]. Smoking cessation was applied in 2/10 stud-
ies [18, 23] and nutritional counseling in 4/10 studies [16, 19, 21, 24]. Drug therapy
(antibiotics, bronchodilators, expectorants, corticosteroids) was implemented only in
the study of Gao et al. [18].

In 2/10 studies a monodisciplinary prehabilitation program was chosen [15, 17], in
8/10 multidisciplinary was valued [16, 18, 19, 20, 21, 22, 23, 24]. The duration of the
program varied as follows: 7 days [18, 23], 14 days [16, 20], 21 days [17], 25 days [15],
30 days [19], and in 4/10 studies the longevity of the program was not mentioned.

All 10 studies recorded the parameters before the beginning of the program, pre-
and subsequently postoperatively. In Marchand A’’s study [22] the results were record-
ed both preoperatively, immediately postoperatively, and late postoperatively (6 weeks,
3 months, and 6 months after the intervention).

The efficiency of the prehabilitation program

The efficiency of the prehabilitation program in reducing the rate of postoperative
complications and increasing the values of functional parameters was demonstrated in
10/10 studies, systematized in table 3.

The results achieved in the 10 studies were divided into two categories: no signifi-
cant differences between groups and significant differences between groups. Conse-
quently, 4/10 studies recorded significant differences between batches of the 6 MWD
parameter (6 minutes walking distance) [15, 16, 19, 20]. Steinmetz C. et al. [20] dem-
onstrated that endurance exercises derived from the prehabilitation program imple-
mented in the study, targeting patients with heart disease, proved to be harmless and
effective in raising the quality of life of these patients and improving 6MWD param-
eters both preoperatively, immediate and late postoperative. It should be noted that the
study by Mark L. [15] where was preferred a program that includes only H-MIIT (high-
intensity-moderate-intensity physical training) compared to other studies [16, 19, 20]
that addressed patients multidisciplinary, has achieved promising results of the 6MWD
parameter.

The CPET (cardiopulmonary exercise testing) parameters were processed in 5/10
studies [15, 18, 20, 21, 23], of which in 4/10 no significant differences were found be-
tween groups [18, 20, 21, 23]. Significant differences between batches of CPET param-
eters can be noted in the prospective study of Mark L. [15].

Studies tend to initiate an encouraging vibration regarding respiratory parameters,
such as VO, max, FVC, VEM, VE, and ET. In 4/10 studies, significant differences were
registered between groups in terms of respiratory functional explorations [15, 16, 17,
24]. Mark L. [15] and Zijia Liu [16] have shown relevance to this topic, the latter one
succeeding through a multimodal program to demonstrate the effectiveness of the pre-
habilitation program in increasing the values of parameters such as 6MWD, FVC, and
VEMS. The research by Laurent H. [17] was limited to a total of 26 patients in both
groups, and larger groups might be needed to reveal the effects of the prehabilitation
program on functional parameters.

In terms of the criterion of hospitalization period, only 1 of 7 studies [15, 16,17, 18,
19, 22, 23] that addressed this parameter found substantial differences between groups
in the given subject [18]. The analyzed studies also failed to demonstrate the impact of
the prehabilitation program on lowering the cost of these patients’ hospitalization (pa-
rameter interdependent with the period of hospitalization of patients).
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The effect of the focused program on reducing postoperative complications in
pacients is of specific and significant importance. This criterion was analyzed in
10/10 studies, but only 4/10 studies [17, 18, 21, 23] managed to demonstrate the ef-
fectiveness of the prehabilitation program. Laurent H. [17] discovered a significant
increase in muscular endurance in the prehabilitation group compared to the control
group, which was associated with a markedly decreased number of postoperative pul-
monary complications. Gao et al. [8] revealed that their efforts were not in vain, as they
obtained positive postoperative complications outcomes (16.9 % in PG and 83.3 %
in CG). Anael B. [21] managed to improve the postoperative clinical outcomes (post-
operative complications: 31% in LP and 62% in LC) of candidates for major elective
abdominal surgery in her study. According to the findings of the Boujibar F. [23] study,
prehabilitation has a positive impact on the occurrence and severity of postoperative
complications (42% in PG, 80 % in CG).

An extra possibility/perspective offers the subtle criterion that encompasses the
quality of life of these patients after surgery. Even if this parameter was mentioned in
only one study [23], because it was the only extended study with late postoperative re-
sults, this criterion is a special goal of clinicians and should not be overlooked.

Discussion. This systematized literature review identified the heterogeneity of pre-
habilitation programs for patients undergoing large-scale surgeries in terms of com-
position, duration, mode of administration, and specificity of the results obtained that
quantify their impact. All of these are critical elements that must be standardized in
future evaluations of the impact of prehabilitation on short- and long-term outcomes in
this patient population.

Prehabilitation is a promising paradigm. Conceptually intuitive, and based on sound
theoretical principles, the emerging evidence is encouraging. Even so, we are yet to es-
tablish how best to utilize this tool, which combination of interventions is the most
effective, whether they need to be tailored to the type of surgery to be performed, and
whether prehabilitation, on the whole, is cost-effective [25].

The American College of Sports Medicine clearly states in its guidelines for cancer
survivors that exercise is safe in the pre-operative and post-operative periods, and leads
to improved physical functioning and better quality of life [26]. What is certain is that
prehabilitation was completely safe for the patients in the study groups. However, since
only one study out of the ten analyzed in this review found significant differences be-
tween groups, little evidence has been documented in favor of the major impact of the
prehabilitation concept on the reduction of postoperative complications.

The value of the concept of prehabilitation is empirically demonstrated in thoracic
surgery, where progress in lung function parameters becomes critical for patients un-
dergoing such interventions. Major surgery induces a high systemic inflammatory re-
sponse associated with a marked increase in oxygen consumption in the immediate
postoperative period [27, 28]. Inpatients with poor cardiorespiratory reserve, the in-
ability to sustain this increased demand may lead to avoidable morbidity and mortality
[29]. The amplification of the values (FEV , VO, max, EV, FVC) can contribute if not to
the avoidance, then at least to the improvement of the severity of the postoperative
complications, as well as to the catalysis of the rehabilitation process. At the beginning
of this century, in a relatively short period of time, pulmonary rehabilitation has become
recognized as a cornerstone in the management of patients with COPD [30].
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The issue of program longevity, which appears to be directly proportional to the dy-
namism of the patients in the prehabilitation group, is of significant importance. This is
a topic that should be researched prospectively, with a larger number of patients.

Another challenge to which the study was subjected was to maintain adherence to
the program, even though the human factor became known. Some patients were distin-
guished by marked deconditioning, and others by an essential sedentary level. Adher-
ence is a major limitation in any study using exercise as an intervention. It is imperative
to have an enjoyable exercise protocol, especially because waiting for a potentially life-
saving operation is very stressful. Several studies are suggesting that HIIT is perceived
to be more pleasurable even if it is more physically demanding than a moderate-inten-
sity exercise regime [31-34]. This is supported by Mark L.s [15] study, which demon-
strated that their program, which was entirely based on HIIT, was not only effective in
increasing the values of functional tests but also had a high level of adherence.

The present study predisposes to questions whose answers are at least obvious:
Does the given analysis offer the possibility of implementation and subsequent realiza-
tion of the project? -Yes; Convincing enough? -Not.

Conclusions. Consequently, the concept of prehabilitation that includes exercise,
psychological support and nutritional counseling is an essential adjuvant measure in
major surgery. Prehabilitation can also be useful in selecting/sorting patients to un-
dergo major surgery.

The issue is that the surgical society is currently faced with an insidious challenge that
oscillates between two aspects of equal weight: we deal with patients who require time
for prehabilitation, but the clinical dimension of oncology does not provide this time.

It has been proven that prehabilitation is not a retrograde concept, but it does not
confirm that it can be progressive in this context. The lack of evidence suspends clini-
cians’ enthusiasm to postpone the intervention in order to capitalize on the concept of
prehabilitation.

Large-scale, high-quality studies are required to confirm the early evidence’s prom-
ise and to determine the frequency, intensity, and duration of prehabilitation required
to achieve optimal results.
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The article considers the main modern theoretical concepts of the hemocoagulation
system. Described in details not only the mechanisms of vascular-platelet and
coagulation hemostasis, but also the main components of the anticoagulation
system and fibrinolysis. Thus, the thrombogenesis system is a chain of complex
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One of the manifestations of the blood protective function is its ability to coagulate,
which is aimed at stopping bleeding. In violation of this mechanism, even minor damage
of the vascular wall can lead to significant blood loss [1, 2, 3].

Hemostasis - biological system of the organism, the main function is to keep the
blood in a liquid condition, stop bleeding when the vessel wall is damaged, as well as
the dissolution of blood clots that have performed their function [4].

The hemocoagulation system must quickly identify damage and form an adequate
clot in vessels of different lumens at different blood flow rates and types of damage. It
is necessary to prevent the spread of activated plasma coagulation factors in the blood-
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stream [5]. This is due to the high complexity of this system, which is a cascade of enzy-
matic reactions characterized by numerous positive and negative feedbacks and active
interaction with blood cells, subendothelium and endothelium [6].

The components of the hemostasis system include: coagulation (plasma factors) and
anticoagulant (physiological anticoagulants) links, activators and inhibitors of fibrino-
lysis, cellular factors of blood cells (platelets, leukocytes, erythrocytes), coagulation fac-
tors and and tissue fibrinolysis [7, 8]. Their interaction allows the hemostasis system
to be within physiological balance: between hypocoagulation and hypercoagulation [9].

Structural and functional integrity of the vascular endothelium is required to keep
the blood in physiological condition. Normally, it prevents the entry of thromboplastin
into the bloodstream, activates Hageman factor, secretes natural anticoagulants (anti-
thrombin I1I, plasminogen activator), activates platelet aggregation - ADP and Wille-
brand factor [10]. The vascular wall responds to damage by vasoconstriction, the vascu-
lar endothelium is transformed into a powerful procoagulant surface, which promotes
the adhesion of platelets and leukocytes [10, 11].

Among the blood cells involved in the formation of the primary thrombus, platelets
are best studied [12]. These are nonnuclear biconvex cell fragments 2-4 pm in diameter,
which are formed in the red bone marrow from megakaryocytes and are responsible
for key stages of the hemocoagulation process: hemostatic thrombus formation and ac-
celerated blood clotting response, are actively involved in local vasoconstriction. Upon
activation of platelets, dense granules (containing serotonin, ADP) and alpha granules
(including proteins - fibrinogen, factor V, von Willebrand factor) begin to be secreted in
their cytoplasm [11].

In addition to platelets, leukocytes and erythrocytes are involved in the formation of
the primary thrombus. Leukocytes accelerate the process of cell aggregation, activate
coagulation hemostasis due to the presence of thromboplastic, antiheparin and fibrin
stabilizing factors. In turn, erythrocytes can affect the process of activation of vascular-
platelet hemostasis in two ways: the release of ADP, increasing the adhesive and aggre-
gation properties of platelets by changing the size and deformation of erythrocytes [7].

One of the primary roles in blood clotting is played by cellular factors. Most of them
are contained in platelets, but they are also present in other cells (erythrocytes, leuko-
cytes). However, in hemocoagulation, the largest number of destroyed cells - platelets,
so the most important role in blood clotting belongs to platelet factors, of which there
are about 14 [13, 14, 15].

Depending on the size of the damaged vessel, there are two main mechanisms of
hemostasis: vascular-platelet and coagulation [4, 16].

Vascular-platelet hemostasis stops bleeding in microcirculatory vessels with low
blood pressure [17]. When the endothelium of small vessels is damaged under the
influence of vasoconstrictive compounds (epinephrine, norepinephrine, serotonin,
thromboxane A2) there is a reflex spasm of damaged vessels. Due to the mechanical
blockage of the lumen of the damaged vessel, adhesion (adhesion) of platelets to the
positively charged connective tissue collagen fibers of the wound edges is observed, as
aresult of which ATP and ADP are released. Platelet adhesion lasts 3 to 10 seconds [18].
Simultaneously with the adhesion at the site of injury begins reversible aggregation
(accumulation) with the formation of a loose thrombus, which passes blood plasma.
Then, under the action of thrombin, the platelet membrane is destroyed, which leads
to the release of physiologically active substances (serotonin, histamine, nucleotides,
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enzymes, coagulation factors), in which platelets lose their structure and merge into a ho-
mogeneous mass - there is irreversible dense cork. This reaction contributes to second-
ary vasospasm. The release of factor [Il initiates the formation of platelet prothrombinase,
i.e. the inclusion of the mechanism of coagulation hemostasis. A small amount of fibrin
threads is formed on platelet aggregates, in the network of which uniform blood elements
are retained. Due to the reduction of thrombostenin protein, the thrombus is compacted
and fixed in the damaged vessel, the so-called retraction of the blood thrombus.

In vessels with big lumen the platelet thrombus cannot withstand high blood pres-
sure and blood flow - it is «<washed away». Therefore, in vessels of big lumen hemostasis
is carried out by forming of stronger fibrin clot, for the formation of which requires an
enzymatic cascade of sequential reactions (Fig. 1).

Coagulation hemostasis includes 13 coagulation factors. Most of them are proteins
that circulate in small quantities in plasma as inactive proenzymes. When the initiating
reaction starts the clotting process, the factors begin to activate each other in a certain or-
der [4]. According to the current International Nomenclature, plasma coagulation factors
are denoted by Roman numerals (the letter “a” is added to these numbers to indicate the
activated factor). The biochemical components of hemocoagulation also include Fletcher
factor, von Willebrand factor, and Fitzgerald-Flozhe-Williams factor [9, 11].

Activation of coagulation hemostasis begins with the formation of prothrombinase
(tissue and blood) and proceeds in two ways: “external” and “internal”. Their difference
is based on the source of phospholipids, which are a matrix for fixing coagulation fac-
tors and, at the same time, their catalysts. The “external” pathway (tissue prothrombi-
nase formation) is triggered by tissue thromboplastin, which is released from damaged
vessel walls and surrounding tissues. Tissue factor interacts with factor VII, activating
it, thus triggering a further cascade that leads to the activation of factor X. This phase
lasts 5-10 seconds. The initial reaction to the formation of blood prothrombinase is the
activation of Hagemann factor, which is carried out by contact of blood with phospho-
lipids of the outer membrane of activated platelets. Activated factor XII in turn activates
factor XI, under the influence of which factor IX is activated. The latter reacts with calci-
um ions (factor IV) and factor VIII, forming a tenase complex. In turn, it activates factor
X and forms a complex: factor X + factor V + factor IV (calcium ions), which completes
the formation of blood prothrombinase. The “inner” path lasts 5 - 10 minutes.

Due to the activation of factor X and the participation of factor V and calcium ions,
thrombin is formed from prothrombin. Activation of the factor with participation leads
to the formation of thrombin from prothrombin. This phase lasts 2 - 5 seconds.

The final stage of coagulation hemostasis is the formation of insoluble fibrin from
fibrinogen. Under the influence of thrombin, fibrin monomers are formed, which then
undergo spontaneous polymerization with the formation of calcium ions with the for-
mation of soluble and subsequently insoluble fibrin polymer. Fibrinase seals the fibrin
network, which traps blood cells, forming a blood clot (thrombus). Sometime after the
formation of a clot, the thrombus begins to thicken (under retraction), as a result of
which it closes the damaged vessel more tightly and brings the edges of the wound
closer [1, 9].

After the coagulation system is activated, fibrin production continues to be support-
ed by positive feedback mechanisms - the formed thrombin reactivates factor VIII and
factor V until it is excluded by the anticoagulation system. The anticoagulant system
limits coagulation processes by the area of vascular damage and prevents the spread
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Figure 1. Scheme of hemocoagulation and fibrinolysis system

of thrombosis. It consists of blood clotting inhibitors, the most important of which is
antithrombin III (AT III), which forms stable complexes with factors XII, X, X, IX, II. The
activity of blood pressure III is enhanced in the presence of negatively charged hepari-
noids and heparin. Heparin forms a complex with blood pressure III and increases its
anticoagulant properties by 1000 - 10000 times [4]. Thus, heparin realizes its antico-
agulant action through blood pressure III. If BP III inhibits only enzymatic coagulation
factors, then two non-enzymatic factors - factor V and factor VIII undergo proteolytic
cleavage by protein C, which includes protein C, its cofactor protein S, membrane pro-
tein - thrombomodulin. Under the action of the thrombin-thrombomodulin complex on
the surface of endothelial cells, protein C is activated (because it circulates in the plasma
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in an inactive state), which blocks the action of factors V and VIII [19]. An important
anticoagulant of the external coagulation pathway is a tissue factor pathway inhibitor.
It limits the synthesis of thrombin, blocking it immediately after formation, as well as
promoting its absorption and degradation [4, 20, 21].

Restriction of fibrin clot growth occurs by means of fibrinolysis system. The fibrino-
lytic system is multicomponent and consists of activators, inhibitors and the final en-
zyme - plasmin, which is formed from plasminogen. Plasminogen activation takes place
externally and internally. External is provided by tissue plasminogen activator, inter-
nal - urokinase, streptokinase. The process of physiological activation of plasminogen
occurs only in the presence of a fibrin clot, which joins plasminogen and its activators.
Plasmin is capable of proteolytic degradation of both fibrin and fibrinogen. As a result of
fibrin degradation D-dimers are formed, fibrinogen - fragments X, Y, D, E. Limitation of
fibrinolysis process is carried out at the expense of its inhibitors) [8, 21, 15, 22].

Thus, the process of blood clotting is a chain of complex cascade-complex enzymatic
reactions, which take place with the participation of a large number of cellular and hu-
moral agents with subtle mechanisms of neuroendocrine regulation [13].
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MODERN APPROACHES TO THE SUCCESSFUL TREATMENT
OF COLORECTAL CANCER
Duzenko A.A.

The article presents the results of an analytical review of the prevalence of
colorectal cancer in the world and in Ukraine, the incidence of which is growing
everywhere. The analyzed data consider the main risk factors for the development
of this dangerous disease and its complications. Shown modern approaches to
the prevention of venous thromboembolic and hemorrhagic complications in
the surgical treatment of patients with colorectal cancer. Attention is focused on
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the importance of an individualized approach in preventing the development of
unfavorable outcomes of surgical treatment of patients with colorectal cancer.

Keywords: colorectal cancer, hemostasis, complications, venous thromboembolism,
bleeding.

AKTyanbHicTb. 'pyna 3/109KiCHUX HOBOYTBOpPeHb 060/0BOi Ta NMpsMOI KHILIKH,
pi3HHX 3a PopMOI0 Ta TiCTOJIOTIYHOI CTPYKTYpoOlo, 06’eAHAHA y 3arajbHe IOHAT-
TS - KosiopekTanbHUM pak (KPP). ¥ 2018 p., 3a ganumu BOO3, 6y/10 JjiarHOCTOBaHO
1,8 minbitona BunaakiB KPP, uo cranoBusio 10,2% Bij 3arayibHoOI KiJIbKOCTI Bcix 3ape-
€CTPOBAHUX BUIA/IKiB OHKOJIOTIYHUX 3aXBOpIoBaHb y cBiTi. KPP € TpeTiMm 3a yactoToro
JliarHOCTYBaHHS Ta YeTBEPTUM 3a YacToTo cMepTHOCTi (881 000 cmepTei, 9,2%) [1].

3a JaHUMMM KaHLep-peecTpy B YkpaiHi B 2019 p. 3apeectpoBano 8220 Bumnazg-
KiB paky o6oz0Boi kumku (23,90/0000) Ta 7434 BuUMaJK{d paKy NpsiMOi KHUILIKH
(19,60/0000),y 2018 p.- 9195 (25,60/0) Ta 7480 (20,90/0000) BignosigHo. [lokazHUK
cmepTtHOCTi y 2019 p. ckaaB 12,40/0000 Ta 10,7 BignosigHo, y 2018 p. - 11,7 o/0000
Ta 10,70/0000 BignoBigHo. 3 15654 xBopux KPP (y cymi), BusaBnenux y 2019 p. npo-
YKUJIM MeHlle poky 4527 (28,9%), y 2018 p. - 3 16675 - 4929 (29,6%), 1m0 cBifYUTH
Npo Ni3HIO BUSBJIEHICTb Ta HAsIBHICTb yckJaJHeHUX PopM 3axBoproBaHHs. [luToma
Bara xBopux Ha KPP III craaii, Bnepiue BusiBsieHux y 2019 p., ckniana (24,1+0,34)%
(3768 xBopux), IV cTazii - (21,6+0,33)% (3227 xBopux) [2].

HecBoeyacHe 3BepHeHHs Ta TpuBasa AiarHocTuka KPPy 6araTbox xBopux nprsBo-
JUTh 10 BUSIBJIEHHA Ha Mi3HILIUX CTa/isfIX 3aXBOpoBaHHA [3].

KPP noennye pisHi 3a ¢opmoro Ta rictosoriuHoo 6y/0BOIO 3JI05IKiCHI yTBOpeH-
HS TOBCTOI Ta npsiMoi KUIIKU. HU3bKUN piBeHb 3J/I0SKICHOCTI BKJIIOYAE KapLUHOMU
G1-G2, Bucoka - G3-G4 i 3acHOBaHa Ha MifjpaXyHKY 4YaCTKU 3aJIO3UCTUX CTPYKTYp
B iHBa3MBHIN NyxJ/IMHI; a y pa3i HeoAHOPiAHOI OYA0BU MYyXJIUHU OLiHKA 3iCHIOETHCS
3a HalimeH1 AudepeHIiioBaHUM KoMIoHEeHTOM [4]. Ha cborognimniit nens KPP € og-
Hi€l0 3 HalMoOUIMpPeHIUX MYXJIMHHUX 3aXBOPIOBaHb, 3aiiMarouu NpoBiAHi nmo3uuii ce-
peJi IpUYKUH CMEPTHOCTI Bif| 3/105IKiCHUX HOBOYTBOpPeHb. Ik paKkTOpHU pU3UKY, 3 AKUMU
MOB’sI3yI0Th PO3BUTOK 3aXBOPIOBAHHS, B JAHUH Yac po3r/IsaaloTh: XPOHiUHi 3anasibHi
3aXBOPIOBAHHS TOBCTOI KUILIKH, KypiHHS, BXXMBaHHS aJIKOT'0J110, lepeBa)kaHHsA B palli-
OHI YepBOHOT0 M’'siCa, [YKPOBUH AiabeT, oxKUpiHHSA ab0 MiZiBUILleHUH iHAeKC MacH Tifa,
HU3bKa Qi3UvHa aKTUBHICTD [5].

Yck1aaHeHH XipypriqyHoro J1iKyBaHHS KOJIOPEKTa/IbHOI'0 paKy Ta iX nomnepej-
’KeHHs. Y XBOPUX 3 OHKOJIOTIYHOIO NMaTOJIOTIEN BiJl3HAYAETHCS BUCOKUN PU3UK pPO3-
BUTKY TPpoM0603iB Ta eM60J1ili, Ta MiZjBUIlleHA aKTUBHICTb CUCTEMU 3TOPTAHHS KPOBI,
BHeplIe onucaHa ¢ppaHIy3bKUM JikapeM ApmaHoM Tpycco y 1865 pouii, sk Mirpyrouuii
noBepxHeBUN TPoM60diebiT [6]. 3 MOMEHTY HOro BiAKPUTTS NMOEAHAHHS MYXJIUHHO-
ro 3aXBOPIOBAaHHA Ta CTaH rinepkoaryJsil IpURHATO Ha3uBaTHU CUHApPoMoM Tpycco,
1110 MepIIUM BCTAaHOBUB 3B’S1I30K Mi>K paKOM Ta BUHUKHEHHSIM TpoM603iB. ¥ 1977 poui
Sack noBigomus, o cungpom Tpycco € xponiunum /JIBC-cuHpoMoM, acoliiioBaHUM
3 HeGaKTepiaJbHUM TPOMOOTUYHUM €H/I0KapAUTOM i apTepiaJlbHUM TPpoMOO30M y Na-
L[i€EHTIB 31 3JI0IKICHUMU HOBOYTBOPEHHSAMU [7].

XipypriuHuii eTan JiikyBaHHSI € OCHOBHUM KOMIIOHEHTOM y CTpaTerii BeJleHHS na-
uieHTiB 3 nomupeHuM KPP, MeTos0M pasiukaibHOrO JiKyBaHHS Ta OCTAaTOYHOIO CTa-
JlyBaHHS1 3axBOPIOBaHHA. BojHOYac BHCcoKa yacToTa mic/iasionepaniiHUX yCcK/aJHeHb
Ta acoljifioBaHa 3 HUMMU JIETAJbHICTb, 0COBJHUBO B 0Ci0 MOXUJIOro BiKYy, IOTPeOYIOTh

m 60 KniniuHa aHecTesionoria Ta iHTeHcuBHa Tepanis, N2 2 (18), 2021



NPOTHOCTUYHUX NiZX0/iB Ha AooNepaliliHOMY eTalli. [HillHO-cenTU4Hi, BEeHO3HI TPOM-
6oem6bo.1iuHi ycknagHenHs (BTEY), remopariuni yckiagueHHs (I'0), yacToTa siKUX /10-
csrae 3-30%, € TPUYHUHOIO TPUBAJIIIOTO epeOyBaHHs NALliEHTA Y cTallioHapi. Yckiaz-
HEHHs pa/IuKaJbHOTO XipypriyHoro jsikyBaHHs1 KPP BruinBatoTh Ha TepMiHU 6e3peru-
JUBHOTO BIDKMBAaHHSA NaLi€HTIB [8].

Y XBOpHX Ha OHKOJIOTIYHY HaToJoTi0 pusuk po3BuUTKy BTEY B cim pasiB Bumui,
HiX y XBopux 6e3 paky. 20% Bcix BunazakiB BTEY y cBiTi noB’sizaHi 3 nyxJItHHUMH 3a-
xBopioBaHHAMH [9]. BTEY 3HayHO NOripmyoTh AKICTb KUTTSA i 3011bLIYIOTE CMEPT-
HICTb, K Y XBOPUX Ha NYX/IMHHI 3aXBOPIOBAHHS, 10 3a3HAJIA XipypriyHOro JiiKyBaH-
HA, TakK | NpUMMa/ii KOHCepBaTUBHI BUAM Tepanii. HeogHopiaHicTE naToJsiorii, pi3Ha
TSAXKKICTb 3aXBOPIOBAHHSA, HAABHICTb CyNIyTHIX 3aXBOPHOBaHb Y XBOPUX Pi3HOI0 BIKYy He
Jl03BOJISIE TOTAJIbHO BUKOPHUCTOBYBATH TPOMOOIIPOiJIaKTUKY B aMOY/JIaTOPHUX YMO-
Bax. ¥ 3B’I3KYy 3 I[UM, iCHY€ HEOOXi/[HICTb MPOBEJEeHHS J0AATKOBUX JOCTiKEHD JIJI
BUSIBJIEHHS NMALiEHTIB 3 BUCOKUM pusukom BTEY [10].

[IpoBeneHO AOCaiIKEeHHS MYXJIMHHUX KJIITHUH, BUJaJIeHUX NyxJuH y xBopux Ha KPP, 3
BTEY, o po3BuHy/MCs, [J/1s1 BUSIBJIEHHS] FTeHETUYHUX MapKepiB, MOB'I3aHUX 3 PU3UKOM
3a3HavyeHUX yckiasHeHb. [Ipu cekBenyBaHHi PHK BcTaHoBeHOo ekcnpecito reHiB (REG4,
SPINK4), aconifioBaHUX i3 3ara/IbHUMH IPOLlecaMH TOBCTOIO KUILEYHHKA, 1[0 MOXKe BKa-
3yBaTH Ha NIpo3anaJbHUM CTATYC NyX/JIUH. Y NMYXJIMHHUX KJIiTHHaxX nauieHTiB KPP emnizoga-
mu BTEY 6ynu 36ib1ueHi piBHI Gi6puHY Ta mpoAyKTiB Aerpaganii ¢pi6puHy, 1o cBif4UTh
PO HasIBHICTb MPOKOATy/ISTHTHOrO GEeHOTHIY. Y THX >Ke 3pa3Kax BUSIBJIEHO BUCOKUN BMiCT
xeMoKiHy CCL2, 1110 BUZI/ISIETBCS aKTUBOBAaHMMH MOHOLIMTAMU, 5IKi 6epyTh y4acThb B YTBO-
penHi TpoM6y Ha EO. BcraHoBsieHo, 1110 y 2,1% XBOpHX Ha MyX/JIMHHI 3aXBOPIOBaHHS, 1110
cTpaxgaroTh Ha oxupiHHsA, BTEY po3BuBatoThbes B nepiui n'Th Ji6 mic/isi onepaTHBHOTO
BTpPYYaHHS, IpY MepLIoMy Mic/s NpoBeieHoi onepauii BctaBaHHi 3 jixkka [15]. [Tokasa-
Ho, o TI'B, 3 akum aconinioBano pusuk TEJIA, yacTille BUHHUKaE y nepefonepaniiHoMy
nepio/i, 10 MPU3BOAUTH /[0 BiJHOCHOI HeeEeKTUBHOCTI aHTHUKOATY/ITHTHOI Teparil y mic-
JisionepalliiHOMY nepioZi. ABTOpY peKOMeH/YIOTb IPOBOAUTH NepeonepaninHui CKpH-
HiHr TI'B. Cepep nauienTiB i3 KPP ouinHa nowmurpenicts TI'B nicis onepanil cTaHOBUTH
20%. BuBueno nomupenicts TI'B Ta pakTopu pusuky po3BuTky TEJIA 3 BUKOPUCTaHHAM
YJIBTPAa3BYKOBOI'O JIOC/Ii/PKEHHS BEH HIDKHIX KiHI[IBOK Yy JjoonepaliiiHoMy (BpaHIli nepe
IIPOBeJIeHHsIM oneparii) nepiofi, y nepui Ta moctyui JHi mics oneparii. ¥ xBopux Ha
KPP y 24,3% BunaikiB BCTAaHOBJIEHO HasBHICTh 6e3cumnToMHoro TI'B [17]. BctaHoB/IeHO
KOpeJIsALiio 3 OLiHKOI PU3HKY 3a IKasioro Kamnpini (p<0,001). [lanieHTH, y IKUX BUSBIEHO
TI'B, 6ys11 10CTOBipHO CTApLIMMHU 3a BIKOM, MaJIu CepIieBO-CYANHHI 3aXBOPIOBaHHS, iHTpa-
onepaliiiHy KpoBOBTpaTy, Mic/ag0NepaliiHy JHUXOMaHKy, TPUBAJILYy nepefonepaliiHy
MiZArOTOBKY Ta NepebyBaHHsA Y CTallioHapi MOpiBHAHO 3 rpynolo nanieHTis 6e3 TI'B. Mo-
Jesib Kanpini Moxke 6yTH pekoMeH/10BaHa JiJis1 mporHo3yBaHHs BTEY y nanjienTis npu Bu-
KOHaHHi XipypriyHoro JyiikyBaHHs1 KPP slanapockoniynuM Metoziom [15].

AHTHKOAry/sIsHTHA Npo¢iJaKTUKA € OAHUM i3 epeKTUBHUX MeTO/IiB NPOpiTaKTUKU
BTEY, 0 03B0JIsI€ 3HAYHO 3HU3UTH JIETAJBbHICTb NPU XipypriyHoMy JikyBaHHI KPP.
3 MeTol0 NMPodiNlaKTUKK TPOMOOTUYHHUX YCKIaJHEHb 3aCTOCOBYIOTbCS HU3bKOMOJIE-
KyJsipHi renapunu [17-19].

Kpim BTEO npu xipypriunomy JsiikyBanHi KPP icHye pu3uk BUHUKHeHHS Tpody3HOI
KpOBOTEeYi Ta MOXJIMBICTb PO3BUTKY /IB3-cunapomy.

Y HaykoBi#l siTepaTypi AyKe 0OMeXeHO MpeJCTaBJeHi pe3yJbTaTH AOCJiIKeHb
CHUCTEMU reMoCTasy y XxBopux Ha KPP nmpu npoBeieHHI 0JHOMOMEHTHUX KOMOIHOBaHUX
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omnepaliy, U0 BKJIYaOTh BUJaJIeHHS NPSAMOI KUIIKK Ta MeTacTa3iB y nedinui. Hemae
YiTKHX MOCIGHUKIB 10 NPU3HAYEHHS] aHTUKOATYJISIHTIB MPU XipypriyHoMy JiiKyBaHHI
xBopux Ha KPP 3 meTracTazamu B nediHky. [eMopariuHi yck/iafiHEHHSI MOXYTb 6yTH
06yMOBJIEHI TPOMOOLIMTOIIEHIEIO, ¥ 3B’AA3KY 3 UMM JiesiKi OC/IiJTHUKU PEKOMEHYIOTh
npoBoAUTH TpaHcdy3il TpomboruTapHoi Macu [20].

ABTOpHM BKa3ylTb Ha pU3UK KpoBoTed y xBopux Ha KPP npu nposegenHi onepa-
THUBHOTO JIIKyBaHHSl B IUTOPEJYKTUBHOMY 006cCs3i, y BUNaJjkax BTpaTH 6iabie 20%
OLIK, Ta HeoOximHOCTI 3acToCcyBaHHS TapreTHoi Tepamnii (anpoTuHiH, TpaHekcaM, dpak-
Top VII). [laHa Teparis 103BOJIIE 3HU3UTH KiJIbKICTh 3aCTOCOBYBAaHUX IEpPeJUBaHb
npernapariB KpoBi Ta 3MEHIINUTH pU3HK iHeKLiHHUX ycKIaaHeHb [20].

BpaxoBytouu Bik Ta BUXiJHY M0J1iMOPOiAHICTb Y TAKUX XBOPUX, BAUKOHAHHS onepa-
THUBHUX BTPyYaHb BUMarae onTHMaJbHOTO BUOOPY aHecTe3ioJoriyHOro 3abe3neyeH-
Hs Ta Ionepe/KeHHsI He6e3NeYHUX YCKJIaJHeHb [21], 4acTOTy pO3BUTKY SIKHUX PO3IJIs-
Jlal0Thb SK OJIUH i3 K/JII0YOBUX KPUTePIIB AKOCTI HaZjlaHHA fonoMoru xBopuM Ha KPP, aki
nepeOyBawTh y cTanioHapi [8].

BHuCcHOBKM

1. IigBUIIEHHSA AKOCTI Ta TPUBAJIOCTI }KUTTS XBopux Ha KPP Moxke GyTu JjocsirHyTO 32
PaxyHOK po3po6KH iHAMBIAya1i30BaHUX MiAX0/IB 10 BeIeHHS Ha BCiX eTanax Xipyprid-
HOTI0 JIIKyBaHH$, 3 MOXJIMBICTIO IONIepePKeHHS YaCTOTH Ta TAXKKOCTI YCK/IaiHEHb.

2. BusBneHHs 0G’€KTUBHUX NMOKA3HUKIB, 1[0 [03BOJIAIOTb OI[iHUTU iHAWBiAyasabHI
PU3UKHU YCKJIQJIHEHb, BUXIZIHOTO 3araJlbHOCOMaTUYHOTO CTAaTyCy Ta NpeAUKTOpPIB
T/10, 103BOJIUTH pO3PO6GUTH ePpeKTUBHUMN KOMILIEKC JiKyBaJlbHO-TPOPIIaKTUUHUX
3axXO0JiB IiJ yac JIIKyBaHHA KOXHOI'0 XBOPOIO.
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BnanB NiABUWEHOIO IHOEKCY MACU TIJTAHA PIBEHDb
TPOMBOHEBE3NEKU NP IANAPOCKOMIYHOI MIOMEKTOMII

Makcumeusb T.0.

MioMa MaTKu - o/iHe 3 HAaWNOUIMPEeHiINX 3aXBOPIOBaHb B IiHEKOJIOTIYHUH NpaK-
TULi. OAHUM i3 OCHOBHUX METO/IiB XipypriyHOro JIiKyBaHHA MiOMU MaTKH y Xi-
HOK penpoAYKTUBHOIO BiKy € JlanapockoniyHa MioMeKkToMid. 3a ganuMu BOO3
HazMipHOIo Barow BBaxkaeTbcsl IMT 25 Ta Buine, IMT 30 Ta Bulle - 0XKUPiHHA.
3B’A30K OXXUPiIHHSA 3 BHYTPIIHbOCYJUHHUMH TPOMOOTHYHUMH YCKJIAJHEHHS-
mu (BTY) migTBepKyeTbcs KAIHIYHUMH AaHUMH. Ha chborofHimHiA JeHb ic-
HYE JOCUTb BaroMU¥ Habip KJIOTIHroBUX, iMyHOPEpPMEHTHUX METOAIB OLiHKHU
cucteMu peryJsnil arperatHoro crany KpoBi (PACK), pe3ysbTaTu IKUX JJalOTh
JIMIE JAy)Xe NPUOGJM3HY XapaKTEePUCTUKY reMOCTAaTHUYHOTO MoTeHuiany. Tomy
0C06JIMBOTO 3HAaYeHHS HAOyBalTb LIHHICTb iHCTpyMEeHTa/lbHI METOAM OLiHKU
remMocTa3y. HusbkouacTtoTHa m'e3oesieKTpudHa TpoMm6boenactorpadis (HIITED)
€ Hah6inbw ePEeKTUBHOI METOLMKOIO JOCHiJPKEeHHSI reMOCTaTUYHOTO NOTEeH-
niany (I'Il), 3gaTHa 06’€KTUBHO BiAOGPA3UTHU CYAUHHO-TPOMOGOLUTAPHUM KOM-
MMOHEHT, KoaryJasLiiHy JIaHKy CUCTeMHU remMocTtasy i ¢pi6puHoui3. llsa TexHosoris
J03BOJISIE€ Bi3yasi3yBaTH NpoLeC 3rOPTaHHA KpPOBI, Ja€ MOXJIUBICTb B peXUMI
peasibHOI0 Yacy OliHIBaTH BCi pa3u 3ropTaHHs i KiJIbKiCHO BU3HAYaTH iHTEH-
CHBHICTDb IIPO- | aHTUKOATYJIAHTHOI'O IIOTEHLiaJy.

MeTa - BHBYEHHS BIUIUBY MiJABUILEHOTO iHJEKCYy MacH TijJla Ha piBeHb TPoMGO-
Hebe3neKku [Jisi MpPOBeJleHHSI a/leKBAaTHOI KOMILJIEKCHOI TpoM6onpodisiakTuku
y MalieHTOK B NepuomnepanbliHOMY NepioZi NpU JlanapoCKOMiyHii MioMeKTOMIii,
BUKOPHCTOBYIOUH iHCTPYMEHTA/JIbHUHU METOJ, JIiarHOCTUKH — HU3bKOYaCTOTHUU
I'e30€eJIEKTPUYHUN reMOBICKO3UMETP.

Martepiasm Ta MeToAM. /loci>keHi pe3ybTaTH XipypriuHoro jsikyBaHHs 60 XBo-
pUX MiOMOIO MaTKH, AKI IlepeHec/y JallapoCKONIYHy MiIOMEKTOMII0 B MeJUYHO-
My LeHTpi «MaTtu ta gutuHa» TOB «<HEOME/I 2007» B M. Kuesi B 2019-2020 po-
kax. [lanieHTku 6ysu po3noAisieHi Ha 2 rpynu B 3ajexHocTi Big BesnuuHu IMT.
Jo 1 rpynu (16 nanienTok) yBikniu xsopi 3 IMT< 30 xr/m2 [lo 2 rpynu (44 na-
LiEHTKH) yBimIK XBopi 3 IMT> 30 kr/M% CTaH CUCTEMU reMoCTasy Ji0 onepallii,
a TakoX Ha 1 Ta 5 06y mic/1s orepaTHBHOTO BTPY4YaHHS KOHTPOJIIOBABCS CTaH-
JapTHUMU 6iOXiMIYHUMU TeCTaMHy, a TAKOXK iIHCTPYMEHTaJbHUM MeTO/I0M OIL[iHKU
GYHKIIOHa/JIBHOTO CTaHYy KOMIIOHEHTIB CHCTeMHU remocrtady Ta pi6bpuHoizy -
HU3bKOYACTOTHUM BibpaLiiiHUM I'€30e/IeKTPUYHUM reMoBicko3umeTpoM (HBIIT).

Pe3ynbraTu. [licaa a”anidy cTaHZapTHUX 6i0xiMiYHUX TecTiB OI[iHKU reMocTa-
3y [l0 OIlepaTUBHOrO BTPy4YaHHs, Ha 1 Ta 5 o6y micasa onepanil B 060X rpynax
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MalieHTIB HassBHUX Ta CyTTEBUX MATOJIOTIYHUX 3MiH He BUsBJeHO. [Ipu oniHni
JYHKLIOHAIBHOTO CTaHy KOMIIOHEHTIB cHMcTeMU remocrtasy Ta ¢pibpuHosisy 3a
fonomororo HBIIT «MegHopa» nepes onepaTUBHUM BTPy4YaHHAM B 1 rpyni maui-
€HTIB He Bi/IMi4a/s0Ch JOCTOBIPHUX Bi/MIHHOCTe! B MeXKax HOPMaJIbHUX NOKa3HHU-
KiB. Y 2 rpymi 6ysnin BUSBJIEHI CTaTUCTUYHO AocTOoBipHi (p < 0.05) BiaxuieHHd Bif
pedepeHTHUX BeJUYUH MOKAa3HUKIB reMocTasiorpamu B 6ik CTpyKTypHOI Ta Xpo-
HOMETPHUYHOI rinepkoaryssuii, miiBUILeHHS TPOMOIHOBOI aKTUBHOCTI, aKTUBAaLlii
CYZAMHHO-TPOMOGOLIMTAPHOI JJAHKH reMOCTa3y, IPUTrHiueHHs JITUYHOI aKTUBHOCT]
KpoBi. Ha nepiy n06y mic/isi onepaTUBHOTO BTPyYaHHsI B 060X rpynax Mami€eHTiB
CIOCTepirajiuch 3MiHM B JIaHKaxX CUCTeMU remoctasy. B 1 rpyni nanieHTOK Bia-
MiJyaJoCch CKOpOUYeHHS XpOHOMETPHUYHUX MOKAa3HUKIB Ta MiZiBUILEHHS CTPYKTYp-
Hux nokasHukiB HIIEL, ase BoHU He BUXOAM/IM 32 MeXi pepepeHTHUX BEJUYHUH.
B 2 rpyni BigMiyasnock focToBipHE 3MeHblIeHHs (B MOPiBHAHHI 3 joonepaniiHUMu
NOKa3HMKaMM) XPOHOMETPUYHUX [TOKAa3HHUKIB, MiJIBULLIEHHS CTPYKTYPHOrO MoKas-
HUKa MA, a Takox roctoBipHe 36inbienHs KTA, [K/], uio cBif4uTh npo HasiBHE Iij-
BUILEHHSA TPOM6OOHEGe3EeKH Y JaHOI rpyny NalieHTIB, ssKe noTpe6ye MpoBeeHHS
TpoMb6onpodinakTukw. [licas npoBegeHoi TpoM6oNMpodiTaKTUKHY ¥ 2 rpyTIi marjieH-
TiB cnoctepirasuck 3MiHM B 6iK HOpMOKOAry/siiitHOro TpeHAy reMOCTaTUYHOI0
noteHujany (I'Ml). ®i6puHONITUYHA aKTUBHICTb KPOBI Nepes; onepaTHBHUM BTpY-
YaHHSAM B 1 rpyni 3HaXoUTbCs B MeXaX HIKHIX pedepeHTHUX BEJIMYMH, a B 2 I'Py-
Mi BiAMiYa€eThCs MPUTHIYEHHST JIITUYHOI aKTUBHOCTI KpoBi. Yepe3 fo6y micsis ome-
paTUBHOrO BTpy4YaHHs, HA GOHI aHTUTPOMOGOTHYHOI Teparil JiTHYHAa aKTUBHICTb
KpoBi HopMai3yeTbcs. Ha 5 106y micsis onepaTUBHOrO BTpy4YaHHS B 060X Ipyriax
Mali€eHTIB BiAMi4aBCcsI HOPMOKOATY/NSALIMHUN TPEeHJ, FeMOCTaTUYHOI0 NOTeHiany.

BuCHOBKHM. Y nalieHTOK 3 MioMO10 MaTKH, siKi MawoTb IMT >30, 3a jonomMoroto ana-
paTHo-niporpamHoro komiuiekcy APII-01M «MenHopza» BUsiIBJieHA HasiBHA TPOM-
6oHebe3MeKa Ha epUolNepaliiHOMY eTari JlanapoCcKoNni4yHoi MioMeKTOMIil, Tpo 1110
cBiguaTh focToBipHO 3Hauyi (p < 0.05) 3MiHM OCHOBHHUX MOKA3HUKIB TeMOBiCKO-
3uMeTpii. CTaHZapTHI CKPUHIHTOBI METOAU AOCHIIKEHHS CUCTEMHU I'eMOoCTa3y He
3a6e3Ie4yloTh MIBUAKY Ta afleKBaTHY OLHKY reMocTaTHU4yHoro noteHuiany (I'l),
peakuii cucremu PACK y BifnoBigb Ha XipypriyHe BTpy4aHHs; a TaKOX He JalThb
3MOry B NOBHiIM Mipi OomiHUTH GYHKI[iOHA/JBHY AaKTUBHICTb CYJUHHO-TPOMOO-
LUTApHOI JIaHKK Koarynasauii Ta ¢i6bpuHonizy. BukopucTaHHS HU3bKOYACTOTHOI
'€30€JIEKTPUYHOI TeMOBiCKO3iMeTpil /103BOJISIE JOCTOBIPHO Ta MIBU/JKO OLiHUTH
KiHETHKY TPOMOOYTBOPEHHS, TOYMHAIOYM BiJi MOYaTKOBOI B'I3KOCTI Ta arperariii
J10 YTBOpPEHHs 3rycTKy Ta GpibpiHOII3Y, a TAKOXK BUSIBUTH reMOKOATYJIALiNHI po3-
JIa/il4 Yy NALiEHTIB 3 MIOMOIO MaTKU Ha CaMUX paHHIX eTalax OpyLleHb B IIepUo-
nepaunifiHoMy nepioai slanapockomniyHoi MiomekToMil. lle ae 3Mory cBoeyacHo Ta
epeKTUBHO NPOBOAUTH MPOPiTaKTHUKY Ta JiKyBaHHS TPOM6GOTEMOpariYHUX Mopy-
LIeHb Y JaHOl TPYIU NaLi€HTIB.

Kiro4oBi cyioBa: MioMa MaTKH, iHZIEKC MacH Tijia, paKTOPH PU3HUKY, JIAIapOCKOIis,
TpoM60oHe6e3eKa, TPOMOGOTIPOdiTaKTHKA.
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THE EFFECT OF ELEVATED BODY MASS INDEX (BMI) ON THE LEVEL
OF THROMBOSIS IN LAPAROSCOPIC MYOMECTOMY
Maksymets T.O.

Uterine fibroids are one of the most common diseases in gynaecological practice.
Laparoscopic myomectomy is one of the main methods of surgical treatment of
uterine fibroids in women of reproductive age. According to the WHO data, over-
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weight is considered to be BMI 25 and above, BMI 30 and above means obesity.
The association of obesity with Intravascular Thrombotic Complications (ITC) is
confirmed by clinical data. To date, there is a fairly significant set of cloning, en-
zyme-linked immunosorbent assays for the assessment of the Aggregate State
Blood Regulation (RASC) system, the results of which give only a very approximate
description of haemostatic potential. Therefore, instrumental methods of assessing
haemostasis are of particular importance. Low-Frequency Piezoelectric Thromboe-
lastography (LPTEG) is the most effective method of Haemostatic Potential (HP),
able to objectively display the vascular-platelet component, the coagulation link of
the haemostasis system and fibrinolysis. This technology allows you to visualize the
process of blood clotting, allows you to assess in real-time all phases of coagulation
and quantify the intensity of procoagulant potential and anticoagulant potential.

Objectives. To study the effect of elevated body mass index on the level of throm-
bosis for adequate complex thromboprophylaxis in patients in the perioperative
period with laparoscopic myomectomy, using an instrumental method of diagnosis
as a low-frequency piezoelectric hemiscosimeter.

Materials and Methods. The results of surgical treatment of 60 patients with uter-
ine fibroids who underwent laparoscopic myomectomy at MOTHER AND CHILD,
Medical Centre; NEOMED 2007, LLC in Kyiv in 2019-2020 were studied. Patients
were divided into 2 groups depending on the value of BMI. Group 1 (16 patients)
included patients with BMI < 30 kg/m? Group 2 (44 patients) included patients
with BMI > 30 kg/m? The state of the haemostatic system before surgery, as well
as on the 1st and 5th days after surgery, was monitored by standard biochemical
tests, as well as by an instrumental method for assessing the functional state of the
components of the haemostatic and fibrinolysis system as a Low-Frequency Vibra-
tion Piezoelectric Hemoviscosimeter (LFVPH).

Results. After evaluating standard biochemical tests for assessing haemostasis
before surgery, on Day 1 and Day 5 after surgery, no existing or significant patho-
logical changes were detected in all groups of patients. When assessing the func-
tional status of the components of the haemostasis and fibrinolysis system with
Mednord LFVPH before surgery in Group 1 (Control Group of Patients), there were
no significant differences within normal limits. In Group 2, statistically significant
(p < 0.05) deviations from the reference values of haemostasiogram in the direc-
tion of structural and chronometric hypercoagulation, increased thrombin activity,
activation of vascular-platelet haemostasis, inhibition of the lytic activity of blood.
On the first day after surgery, changes in the haemostasis system were observed
in both groups of patients. In Group 1 of patients, there was a decrease in chrono-
metric parameters and an increase in the structural parameters of LPTEG, but they
did not exceed the reference values. In Group 2, there was a significant decrease
(compared to preoperative indicators) in chronometric indicators, an increase in
structural indicators of Maximum Amplitude (MA), as well as a significant increase
in Constant Thrombin Activity (CTA), Intensity of Coagulation Drive (ICD), indicat-
ing an increase in thrombosis in this group of patients requiring thromboprophy-
laxis. After thromboprophylaxis, changes in the normocoagulation trend of Haemo-
static Potential (HP) were observed in the Group 2 patients. Fibrinolytic activity of
blood before surgery is within the lower reference values in Group 1, and there is
suppression of the lytic activity of blood in Group 2. One day after surgery, on the
background of antithrombotic therapy, the lytic activity of the blood is normalized.
On the 5th day after surgery, a normocoagulation tendency of haemostatic potential
was observed in all groups of patients.

Conclusions. In patients with uterine fibroids with BMI> 30, using the Mednord
ARP-01M hardware-software set, revealed the presence of thrombosis in the
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perioperative stage of laparoscopic myomectomy, as evidenced by significantly sig-
nificant (p < 0.05) changes in the main indicators of haemoscosimetry. Standard
screening methods for the study of the hemostasis system do not provide a rapid
and adequate assessment of Haemostatic Potential (HP), the response of the ASBR
system in response to surgery, and do not allow to fully assess the functional activ-
ity of the vascular-platelet coagulation and fibrinolysis. The use of low-frequency
piezoelectric haemoviscosimetry allows to reliably and quickly assess the kinet-
ics of thrombosis, from initial viscosity and aggregation to clot formation and fi-
brinolysis, as well as to detect haemocoagulation disorders in patients with uterine
fibroids in the earliest stages of myocardial infarction. This allows timely and ef-
fective prevention and treatment of thrombohemorrhagic disorders in this group
of patients.

Key words: uterine fibroids, Body Mass Index (BMI), risk factors, laparoscopy,
thrombosis, thromboprophylaxis.

Mioma MaTKu - ofjHe 3 HAUMOIIMPEHIIINX 3aXBOPIOBaHb B TiHEKOJIOTIYHUHN MpaK-
THUL Ta CKJIAJaE, 3a JaHUMU pi3HUX aBTOPiB, Big 32 f0 70%. B 80% BunaakiB mioma
CIIOCTEPIraeThbCA Y KIHOK penpoAyKTUBHOIO BiKY.

OZHMM i3 OCHOBHUMX METO/,iB XipypridHOro JiiKkyBaHHS MiOMU MaTKH Y *KiHOK penpo-
JYKTHUBHOTO BIKYy € JlalapoCKoNliYHa MioMeKTOoMis. BesiMKa KiJIbKiCTb nlepeBar JaHoro
MeToAy XipypriyHoro JiiKyBaHHsI IPU3BOJUTb, B 6araTbOX BUMNAJIKAX, 10 HEJOOIiHKU
HasIBHOTO PU3HUKY, TAKOr'0 sIK TPOMOOHebe3meKa y KiHOK 3 MiJIBULEHUM iHJEeKCOM
MacH Tija.

3a ganumu BOO3 HagmipHO Baroto BBaxkaeThbest IMT 25 Ta Buie, IMT 30 Ta Buie -
0UpiHHA. OKUPIHHSA XapaKTepU3YEThCS OibI BUPAXKEHUM, Hi?K B HOPMi, pO3BUTKOM
»KUPOBOI TKAaHUHY, ii Ko cTaHOBUTH 230% 3arasibHOI MacH Tina.

3B’130K OKMPiHHA 3 BHYTPIIIHbOCYJMHHUMU TPOMOOTUYHUMH YCKJIaJHEHHSAMHU
(BTY) nigTBepAXKyeThcs KIiHIYHMMU AaHMMU. 3a pe3yJbTaTaMM KiJIbKOX MeTaaHaJli-
3iB, yactora nepBuHHUX BTY cepes nanieHTIB 3 0XKUPIHHAM B 2 pa3u BUILe, HIXK cepej
nauieHTiB 3 HopMmasbHUM IMT (Fontaine G.V. etal.,, 2016). YactoTa nosTopHux BTY cTa-
HoBuJa 16,7% npu IMT 25-30 kr/m?, 17,5% - npu IMT> 30 kr/m? B nopiBHsiHHI 3 9,3%
y nanieHTiB 3 HOpMasbHOI Macoto Tisa (Streiff M.B., 2015). B nebapiaTpuuniit xipyprii
IMT >30 kr/m? € He3anexXHUM ¢akTopoM pusuky BTY (Henry M.L. et al., 2019; Nicolay
RW.etal, 2019).

’KvpoBa TKaHUHA SABJSIETbCS He TiJIbKU €eHepreTUYHUM Jleno, a U QyHKIioHYyE SIK
AKTUBHUHM NMapakKpUHHUK OpraH, IKUN BUPOOJIE UTOKIHM Ta iHIII GiosoriyHo-ak-
THUBHI MeZAiaTopu - aJUNOKiHU. AJJUIOLUTH BUPOOJIAITL Mpo3anajbHi I[UTOKUHBI,
SIKi CHIPUSIOTH 3acesIeHHIO )KUPOBoi TkKaHUHU Makpodaramu (Tchernof A., Despres |.P,
2013). AkTHBOBaHi Makpodaru niBULIYIOTb CEKPelilo i CUCTEMHY LIUPKYJISLiI0 Ipo-
3amnajbHUX LUTOKIHIB, TaKUX K GaKTOp HEKpo3y myxJuHU (tumor necrosis factor -
TNF-a), inTepueiikin (interleukin - IL-6 u -1f3), BUK/JIMKaOUK 3aMaseHHS B KJIITUHAX
expoTesito (van Gaal L.F et al, 2006). CTumynsnisa eHgoTeni0 cyAuH, TPOMOOIUTIB
I IHIIMX QUPKY/II0I0YUX KJIITUH NpOo3anajbHUX LIUTOKIHIB CIIPUAE aKTHUBaALil NpoKoa-
TYJISHTHUX GaKTOPiB i MoJieKys1 afresii, pUrHiYeHHS aHTUKOATYJISIHTHUX PEeTyasiTOP-
HUX Oi/NKiB, MiIBUIIeHHIO reHepalii TpoM6iHy i akTuBanii Tpom6onuTiB (Levi M. et al.,
2012). [Ipo3ananbhi uuToKiHU agunouuTiBs, Taki Ak TNF-a i IL-6, CTUMY/IIOIOTH BUKU/,
TKaHUHHOTO QaKTOopy 3 eHA0TeiaTbHUX KIiThH i MoHoLUTiB (Levi M. et al,, 2006). 3a-
NaJIeHHSI TaKOX aCOLII0EThCS 3 JUCPETYJIALI€0 eHJ0reHHUX aHTUKOAryJssHTHUX Me-
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XaHi3MiB, BKJIOYalO4YH iHTi6iTOp TKAaHWHHOTO GaKTOPy, aHTUTPOMGIH i cucTeMy mpo-
Teiny C (Levi M. et al,, 2012). BB npo3anajbHUX [UTOKIHIB Ha KJIITUHU €H/I0TEi10
MPOBOKYE Mi/IBUIIEHHS TakKUX pakTopiB 3ropTaHHs, K ¢ibpuHoreH, ¢pakrop Binse-
6panga i paktop VIII (Tichelaar Y.I. et al,, 2012).

’Kuposa TkaHuHa cuHTe3ye iHTi6iTOp aKTUBaTOpa maasdMinoreny (IAIl - 1), axui
[IPUTHIYyE AK TKAaHUHHOI aKTUBATOP ILJIA3MIHOTEHY, TaK 1 aKTUBATOP IIJIa3MiHOIeHY
yPOKiHa3HOI'0 TUILY, 1[0 3HAYHO NPUTHiYye npolec Gpi6prHOIi3Y.

Ha croroaHimHi# AeHb iCHye JOCUTH BaroMui Habip KJIOTiHroBHX, iMyHOdep-
MeHTHHUX MEeTO/IiB OI[iHKU CUCTeM peryJsnil arperatHoro crany kposi (PACK). Ognak
B PYTHHHIH KJIiHIYHIM NpaKTHUIi BUKOPUCTOBYETHCS JJOCUTb 0OMeXXeHUH Habip TecTiB
i MeToziB (aKTUBOBaHMH MapLiaJbHUHN (YaCTKOBUH) TPOMOOMJIACTUHOBUH 4ac, mpo-
TpoM6GiHOBUHM 4ac, TpoM6GiHOBUH 4Yac, ¢i6GpuHOTeH, NpoTpoM6iH no KBiky, po3uuHHI
KOMIIJIEKCH MOHOMeDiB GpibpuHy, [I-AuMep), pe3ynbTaTH SKUX JAI0Th JHIIE JyXKe MPU-
6JIM3HY XapaKTePUCTHUKY reMOCTaTHYHOTO NoTeHLiany. ToMy 0co6JMBOro 3Ha4eHHs
HabyBalOTh IIiHHICTb iHCTPYMEHTaIbHI METO/M OL[iHKH I'eMOCTas3y.

HusbpkoyacToTHa m'e30esiekTpudHa Tpomboesactorpadis (HIITEL) e nHaibGinbi
epEeKTHBHOIO METOJUKOI0 AOCTi/KeHHs reMoctaThyHoro moteHniany (IIl), smaTHa
06'€EKTUBHO Bi/I06pa3UTH CYyAUHHO-TPOMOOIMTAPHUM KOMITOHEHT, KOAry/IsL{iiHy JAHKY
cucteMu remocTasy i ¢pibpuHois. s TexHoI0TisA J03BOJISAE Bidyasti3yBaTH MPOIIEC 3TOP-
TaHH$ KPOBI, /1a€ MOXKJIMBICTh B PEXXHUMi peasIbHOI0 4acy OIiHIOBaTH BCi ¢pasu 3ropTaHHs
I KiZIbKICHO BU3HAYaTH iIHTEHCUBHICTD NIPO- | aHTUKOATYJITHTHOT'O IIOTEHLiany.

[lopraTuBHui anapaTHo-nporpaMHui Kommiekc APII-01M «MegHopa» npu-
3HAuYeHUH JJi JOC/Ai[KEeHHsSl Mpolecy reMokoary/suii [iJIbHOI KpOBi, OLIHKU 3MiH
B’I3KOIPY’KHUX BJIACTUBOCTEN 3ryCTKy B XoAi mosiMepisauii ¢i6puHy ¥ yTBOpeHHs
MorepeyHUx MIKMOJIEKYJISIPHUX 3B's13KiB, Horo peTpakuii Ta nogassiioro Jjisicy (Tro-
TpiH LI, YayT B.B, lllnicman M.H., 2013 p). Bin 103BoJ1s1€ 3AiiiCHIOBATH KOHTPOJIb HAaBITh
CaMHUX He3HAYHUX 3MiH arperaTHOIo CTaHy KpoBi B mpolieci il 3ropTaHHs; 064U CII0BaTH
aMILITYAHI Ta XPOHOMETPUYHI KOHCTAHTH, AKi XapaKTepU3yOTb OCHOBHI eTaly remMo-
koaryssuii Ta ¢pi6prHOJIi3Y; BUSBAATH NATOIOTYHI 3MiHU [IUX XapaKTEPUCTHK 3 METOIO
PaHHBOI AiarHOCTUKY NOpyLIeHb QYHKIIOHAJTBHOTO CTaHy CUCTEeMHU reMocTasy. ['padiu-
He BiJJoOpa’KeHHs BCiX eTamiB reMoKoaryssiii [03BoJISIE Bi3yaJbHO OLiHUTH AUHAMIKY
TPOMOOYTBOPEHHS — Bi/i MOYaTKOBUX eTalliB /0 Ji3icy 3TycTKy (Mail. 2).

[Ipunay 3abe3neyye po3paxyHOK BiJITOBiJHUX mapaMeTpiB, 10 BiJo6paKar0ThCs
y Burssii rpadika (Mas. 2) i Tabauni 3 ntudpoBUMU 3HaueHHAMU: AQ — TOYaTKOBUH I0-
Ka3HUK arperaTHoro cTaHy KpoBi; T1 - yac koHTakTHOI ¢pasu koarysnii; IKK - inTen-
CUBHICTh KOHTaKTHOI KoaryJsnii; KTA - koHcTaHTa TpoM6iHOBOi akTHBHOCTI; T3 (TOY-
Ka >KeJII0BaHHS) — 4ac 3ropTaHHs KpoBi; IK/| - iHTeHCHBHICTb Koary/asiniiiHoro JpanBy;

Man. 1. H13bkoYacToTHHMI

' M€30eN1eKTPUYHUI
remoBicko3umeTp APM-01M
«MepnHopa»
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T1-1.0x8 IKK = 19.0 B.O.
T2-3.7x8 KTA-37.04 B.O.
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Man. 2. lpadik pe3ynbtaty HITEl y 300poBux ocib

ITI3 - iHTeHCcUBHICTb NoJiMepU3alil 3rycTKy; MA — MakcMMaJibHa LJIBHICTb 3TYCTKY;
T5 - yac dopmyBaHHA GiOPUH-TPOMOOLUTAPHOI CTPYKTYPHU 3TryCTKY (4ac TOTaJIbHOrO
3ropTaHHs KpoBi); IPJI3 - iHTeHCUBHICTb peTpaklil i J1i3Kcy 3ryCTKY.

MeTa faHOro AoCaipkeHHd — BUBYEeHHS BIUIMBY IiZBUILEHOr0 IHAEKCY MacH Tija
Ha piBeHb TPOMOOHeb6e3MeKH! [1J19 IPOBe/leHHs aleKBaTHOI KOMIIJIEKCHOI TpoMbompo-
dinakTUKM y MaLiEHTOK B MicjasonepaniiHoMy nepioAi npu JanapocKomiyHiil MiomMek-
TOMii, BUKOPHUCTOBYIOYH iHCTPYMEHTaIbHUHI MeTO/ [ialrHOCTUKH — HU3bKOYACTOTHUH
'e30eJIeKTPUYHUI reMOBiCKO3UMETD.

MarTepiaau Ta meToau. JlociifkeHi pe3yabTaTu Xipypriudoro JiikyBaHHs 60 XBo-
pUX MIOMOIO MaTKH, SIKI IepeHeC/I1 JIallapoCKONIYHYy MiOMEKTOMIIO B MeJUYHOMY LieH-
Tpi «MaTtu Ta sutuHa» TOB «HEOME/| 2007» B M. Kuesi B 2019-2020 pokax.

OCHOBHMMHU KpHUTePISIMU BKJIIOUEHHA NALIEHTOK B JOCJIKeHHS CTaJu: BiK Hali-
eHTok 30-45 pokiB; HasABHICTh MOKa3iB [0 MJIaHOBOI JIaNapOCKOMiYHOI MiOMeKTOMIi.
KpuTepii BUK/IIOUeHHS: HAABHICTb 3aroCTPEeHO0I XPOHIYHOI CYyNyTHBOI [1aTOJIOrI]; npu-
JOM IpernapariB, BUKOPUCTAHHS AKUX MOKe BIIMHYTH Ha pe3y/IbTaTH [eMOKoaryJsi-
LiHHUX TEeCTiB.

[lanieHTku Oysnu posmnofineHi Ha 2 rpynu B 3ajexHocTi Bif Beanyunu IMT. Jlo
1 rpynu (16 nauieHTok) yBiduim xgopi 3 IMT< 30 kr/m? [lo 2 rpynu (44 nanieHTKH)
yBiHn xBopi 3 IMT> 30 kr/m% CTaH cUCTEMH reMOCTa3y o ofepatiii, a Takox Ha 1 Ta
5 100y mic/1l onepaTUBHOrO BTPY4YaHHS KOHTPOJIIOBABCA CTAaHAApPTHUMU 6i0XiMiYHHU-
MU TeCTaMH, a TAKOX IHCTPyMEeHTa/JbHUM MeTO/IOM OLiHKH QYHKI[iOHAJbHOTO CTAHY
KOMIIOHEHTIB CUCTEMHU reMocTasy Ta GibpUHOJI3y — HU3bKOYACTOTHUM BibpariiHuM
nm'e30e/IeKTPUYHUM reMoBicko3uMeTpoM (HBIIT).

Pe3ynbraTu. [licsig aHani3y cTaHAapTHUX 6i0XiMiYHUX TECTiB OL[iHKU reMoCcTasy 10
onepaTUBHOTrO BTpy4aHHs#, Ha 1 Ta 5 706y micig onepariii B 060X rpynax nali€HTiB Ha-
SIBHUX Ta CyTTEBUX NATOJIOTIYHUX 3MiH He BUABJIEHO (Tab.1. 1).
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Tabnuug 1
JlabopamopHi nokasHuKuU neped onepamugHuUM 8mpy4aHHsIM

MixHa-
AKTUBOBaHMIA poaHe
Kinbkictb 4acTKOBUM HopMani-
TpomM6o-  Mpotpom6i-  Tpom6i-  Mpotpom- TpombGonnactu- ®ibpuHo-  30BaHe
umTiB HOBMIi YaC  HOBMI Yac 6iH no HOBMIA Yac reH (FIB), BinHowek-
Tpynu 10"9/mkn  (PT), cek (TT),cex  Ksiky, % (aPTT), cek r/n Hsa (INR)
PEQEpeTH 180 330  115-145  14-21  70-120 21-365 20-40  0.87-14
3HAYEeHHA
Xeopi 235238 1312069 2002:133 89.02%8.  2647:159  33:052 1.050.05
3 IMT< 30
;(T;jl‘}' 130 280£19.1  11.80:71 14.1*115 1068+0.31 2341008  3.8:022 0.90+0.06

[Ipu oninni ¢yHKIiOHAIBHOrO CTaHY KOMIIOHEHTIB cHUCTeMU reMmocTasy Ta ¢ibpu-
HoJ1i3y 3a gonomororw HIIBI' «MegHopa» nepej, onepaTUBHUM BTPy4aHHAM B 1 rpymi
NaLieHTIB He BiMiYa/s0Ch JOCTOBIPHUX BiIMIHHOCTEN B MeXaxX HOPMaJIbHUX IOKa3-
HUKIB, He3BaXKal04YH Ha MeBHe MOCUIeHHs arperaliiHoi aktuBHocTi PEK, migcunenns
aKTUBHOCTI IPOTEOJIITUYHOrO eTany Gpi6GpruHOTeHe3y, SHUKEHHS CyMapHOi aHTHUKOAry-
JITHTHOI aKTUBHOCTI KpPOBI.

3a gannmu HIITET y 2 rpyni 6ysnu BusiBneHi cratuctryHo goctoBipHi (p < 0.05) Big-
XWJIEHHS Bii pedepeHTHUX BEJIMYMH NOKAa3HUKIB reMocTa3iorpamMu B 6iK CTpyKTypHOI
(36inblIeHHSI TOKa3HUKA MA - MakCMMaJibHA IiIJIbHICTD 3ryCTKY) Ta XPOHOMETPUYIHOI
(mpuckopeHHs 4acy yTBopeHHs1 Qi6pHUH-TpoM6onuTapHoi cCTpyKTypu T5, 3MileHHsA
TOYKM KesiroBaHHA T3 BiiBo, migBUIneHHS noka3dnuka IK/l) rinepkoaryssanii, migBu-
ImeHHd TpoM6iHOBOI akTuBHOCTI (miziiom mokasHuka KTA, ckopouyenHsi yacy T2),
aKTHUBALil CyJUHHO-TPOMOOIUTAPHOI JIJAHKH TeMOCTa3y (CKOpOYeHHs MepioAy moyar-
Ky peakuii T1, 36inbmenns nokasuuka IKK), npurnidenss siTuaHoi akTUBHOCTI (3HU-
»KeHHs noka3Huka IPJIC) kposi.

Ha mepuy mo6y micjisi omepaTUBHOrO BTPy4aHHS B 060X rpynax Mami€HTiB CIO-
cTepirajiuch 3MiHM B JIaHKaxX CUCTeMHU remMocrtasy. B 1 rpymni nanieHTok BigMivyasoch
CKOPOYEHHS XPOHOMETPUYHUX IIOKA3HUKIB Ta MiZiBULEHHA CTPYKTYPHUX II0KA3HUKIB

Ta6nuug 2

CmaH cucmemu 2emocmasy xeopux Ha Miomy Mamku 00 1anapockoniyHoi MioMmekmomii
MokasHuk | rpyna 2 rpyna
T1,x8 1.05+0.09 0.84%0.15
KTA, B.O. 21.8+2.56 43.1%£2.86
T3,xB 5.71+1.06 4.15#1.01
KA, B.0. 32.36%£2.91 36.45+3.26
IM3, B.0. 20.64+1.19 21.26%1.25
MA, B.O. 688+13.8 721+30.6
T5, xB 43.9+1.1 39.13+.38
IPNIC% 0.88+0.06 0.23+0.03
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HIIET, a;ie BoHM He BUXOJUJIH 3a Mexi pedepeHTHUX BeJUYUH. B 2 rpyni BigMiyanoch
JlOCTOBipHe 3MeHIleHHs1 (B MOpPIBHSAHHI 3 JoonepaliiHUMU NMOKa3HWKAaMM) TaKUX
XPOHOMETPUYHUX MOKa3HUKIB, Ak T1, T2, T5; nigBUILeHHS CTPYKTYPHOI'O MOKa3HUKA
MA, a Takox goctoBipHe 36iabumeHHs KTA, IK/| Ha nepuy o6y mic/is onepaTUBHOTO
BTPYYaHHs, 1[0 CBiAYUTH NpPO HasiBHE MiJ|BUILlEHHS TPOMOOHe6e3NneKH y JaHoi rpynu
NaLieHTIB, AKe NOTPe6yeE MpoBeeHHs TpoMbonpodinakTuku (Mas. 3).

[licns npoBefeHol TpoMbonpodiakTUKU ¥ 2 rpyIi MalieHTiB cnocTepiraauck 3Mi-
HU B 6iK HOpMOKoOAryJaailHOro TpeHAy remocratudHoro nortexuianay (I'Il), npo o
CBiTYMTB 361/bIIIEHHA XpPOHOMETPUYHUX oKa3HUKIB (T1, T3, T5) Ta 3HMKEHHS CTPYK-
TYpHUX NOKasHHUKIB (A3, A5), a Takox HopMaJsisalisi po3paxyHKOBUX IOKa3HHUKIB
(KTA, IK/, 1T113) - Tab.. 3.

Onintorour Gi6pHUHONITHYHY aKTUBHICTD KPOBI, CJIifi BiMITUTH, 1110 Ilepes; onepa-
TUBHUM BTpy4aHHsM IPJIC B 1 rpymi 3HaX0AUTbCA B MeXaxX HIKHIX pepepeHTHUX Be-
JINYMH, a B 2 TPyNi BiH 3HWKEHUH, 1[0 CBiJYUTb PO NPUTHIYeHHS JIITUYHOI aKTUBHOC-
Ti KpoBi y nanienTok 3 IMT >30 Ta Miomor0 MaTku. Yepe3 f06y mic/s1 onepaTUBHOrO
BTpy4aHHs, Ha GOHI aHTUTPOMGOTHYHOI Teparnii JiTUYHA aKTUBHICTh KpOBi HOpMaUTi-
3YEThCH, PO 110 CBiAYUTB picT koedinienTy IP/13 (Tab. 3).

Ha 5 106y micsist onepaTUBHOrO BTPY4YaHHS B 000X Ipynax MaiieHTiB BigMidaBcs
HOPMOKOAryJsSI[iiHUN TpeHJ, TeMOCTAaTUYHOro MoTeHniany: nokasuuku K/, T5, MA
O6y/1 B MexaxX pepepeHTHUX BEJTUYHH.

BHCHOBKHMU.

1. Y nauieHTOK 3 MioMOt0 MaTkH, Ki MatroThb IMT >30, 3a fonomMoror anapaTHO-NIpo-
rpamHoro kommekcy APII-01M «MesnHop/» BusiBJIeHa HassBHA TPOMOOHe6e3neKa

Ha nepuonepaniiHoMy eTamni JlalapoCKONiYHOI MiOMeKTOMIl, po 1110 CBiAYaThb J0-

croBipHo 3Hauywli (p < 0.05) 3MiHM OCHOBHUX TOKAa3HHUKIB reMOBiCKO3UMETPIi.

2. CTaHAapTHI CKpUHIHTOBI MEeTOAU AOCJi/PKEHHSI CUCTEMHU reMOCTa3y He 3abe3Iie-

YYIOTh IIBU/KY Ta aZleKBaTHY OL[iHKYy reMoctaTuyHoro norenuiany (I'Il), peakuii

cuctemu PACK y BianoBiap Ha XipypriyHe BTpy4aHHS; a TaKOX He JalOTb 3MOTY

Man. 3. 3BeneHi rpadiku HIMNTET Ha nepwy noby nicns nanapockonii
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Tabnuug 3

MokasHuk fpyna 1 Tpyna 2
T1, x8 1.27+0.26 2.36+0.14
KTA, B.O. 15.22%0.32 18.713+44
T3,x8 8.42+0.18 7.54+1.04
IKA, B.0. 21.15%0.60 24.82%3.21
N3, B.o. 14.45%0.42 17.89+1.12
MA, B.O. 525.45+30.50 679.84+62.37
T5, xB 39.1#3.8 43.9+1.1
IPNIC% 0.97+0.14 1.0+0.14

B NOBHIiA Mipi OmiHUTH ¢GYyHKIiOHAJIBbHY AaKTHBHICTh CYAHUHHO-TPOMOOLUTAPHOI
JIAaHKH KoaryJsnii Ta ¢pi6pruHoi3y.

3. BukopucTaHHSI HU3bKOYACTOTHOI IME30€JIEKTPUYHOI reMOoBicK0o3iMeTpii /103BOJIsIE
JIOCTOBIpHO Ta IIBHU/KO OLiHUTH KIHETUKY TPOM6GOYTBOPEHHS, TOYMHAIOYH Bij mo-
YaTKOBOI B’I3KOCTi Ta arperanii 10 yTBOpeHHs 3rycTKy Ta ¢pi6piHO0.Ii3y, a TaKOXK BU-
ABUTHU reMOKOAryJadaLiiHi po3/iaiv y NalieHTIB 3 MiOMOI0 MaTKH Ha CaMUX paHHIX
eTanax NnopylleHb B MepuonepaniiHOMy MHepiofi JlanapocKomiyHOoi MioMeKTOMil.
lle 1ae 3Mory cBo€4acHO Ta epeKTUBHO NMPOBOAUTH MPOIIAKTUKY Ta JIKyBaHHS
TpoM6GOreMopariyHux MopylieHb ¥ AaHOoi IPyIy Nali€HTIB.
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TAPFETHA NEP®Y3I9 MO3KY B IHTEHCMBHOI TEPANII
HOBOHAPOOXEHUX

Cypkos .

3HmxeHHs curHaiy NIRS Bijjo6pakae HU3bKY I0CTaBKY KUCHIO 10 TKAHUHU MO3KY,
aJle He MOXKe BiZIOBICTH, Y MOB’I3aHO Iie 3 TiMOKCci€lo abo imemiero. JonmiepiBcbka
OI[iHKa MO3KOBOr'0 KPOBOTOKY B IepeAHil MO3KOBil apTepii Ha 10AATOK Z0 MOHI-
TopuHry NIRS Mae 6yTu MeTO/10M, IKUI JO3BOJIUTh PO3Mi3HATH BJIACHE illeMilo Ta
JIOTIOMOTTH HEOHATOJIOTY BUPIILIUTH, 110 POGUTHU JJIs MATPUMKH reMOJUHAMIKH
Ta/abo nocrayaHHs KUCHIO. By onineni 38’a3ku Mixk NIRS, fonmniepiBcbkuM M03-
KOBUM KPOBOTOKOM Ta IapaMeTpaMy reMoJJMHaMIiKH Y IIeCTH JJOHOLIEeHUX JiTeH 3
TsoKKUM HIE. BpaxoByrouy, 1m0 rSO, 6isiblile 3a/1€XKUTh Bijl IMPKYJIATOPHO J0CTaT-
HOCTI, HXK FiOz, JOLIJIBHO BUKOPUCTOBYBATHU TaKe BU3HAYEHH$, AK «KMCHeBa LjiHa
caTypauii». ¥ [bOMy BHANaAKYy BUKOPHUCTAHHA JONIJIEPIBCbKOI OLiIHKM MO3KOBOTO
KPOBOTOKY [103BOJISIE PO3Pi3HATH 3MilllaHy TiMOKCi0 Ta ilIeMil ro0JIOBHOIO MO3KY
3 MEeTO10 BUOOPY ONTHUMaJIbHUX ILIAXIB iIHTEeHCUBHOI Tepamii.

Kiro4oBi c/ioBa: nepdysis roJ10BHOro MO3KY, HOBOHAPO/KEHI, IHTEHCUBHA Tepaltisl.
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NIRS signal decreasing reflects low oxygen delivery to the brain tissue but can’t
answer if it been related to hypoxia or ischemia. Doppler evaluation of cerebral
blood flow in anterior cerebral artery in addition to NIRS monitoring should be the
method which will distinguish proper ischemia and help neonatologist to decide
what to do aiming hemodynamic support and/or oxygen supply. Relations between
NIRS, Doppler cerebral blood flow and hemodynamic parameters in six term babies
with severe HIE were evaluated. Considering rSO, more depends on circulatory suf-
ficiency then FiO, it is expedient to use such a definition as “oxygen price of satura-
tion”. In that case using of Doppler estimation of cerebral blood flow pattern allows
differing mixed hypoxia and cerebral ischemia aiming to choose proper ways of
intensive care.

Key words: cerebral perfusion, newborns, intensive care.

Objective. Target goals of hemodynamic support in critically ill newborns still re-
main unclear. A circle of problems delineates both term and preterm babies including
HIE, PPHN and septic shock in term newborns as well as pathology in preterm neo-
nates related with left-to-right PDA shunting such as IVH, PVL, NEC, sepsis and BPD [5].
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Accepted methods for estimation of hemodynamics include capillary refill time, BP
measurement, urine output, SVC blood flow, cardiac index, saturation of mixed venous
blood and Masimo perfusion index [2]. All of them have some imperfection. CRT and
urine output are indirect and depend on not only hemodynamic reasons for example
acidosis. Normal levels of BP are not finally determined according to different gesta-
tion ages. Scv0, and SvmixO, monitoring is too invasive in infants comparing to adults.
Cardiac index is unpredictable in case of significant PDA shunting. SVC blood flow is ac-
knowledged as gold standard for cardiac output estimation but requires sophisticated
ultrasound operator, sometime is difficult to be evaluated and in fact it is not a kind of
monitoring because of discreet not continuous measurement [1].

Recently NIRS attracts attention of many investigators as a basic for neonatal in-
tensive care. It is fully non-invasive continuous monitoring of saturation of mixed
blood in the brain. The principles of NIRS applying were published in SafeBoosC -
a Phase II Trial [4]. Nevertheless, a one but very important question remains unre-
solved. NIRS signal decreasing reflects low oxygen delivery to the brain tissue but can’t
answer if it been related to hypoxia or ischemia [3]. So transfontanel Doppler evaluation
of cerebral blood flow in anterior cerebral artery in addition to NIRS monitoring should
be the method which will distinguish proper ischemia and help neonatologist to decide
what to do aiming hemodynamic support and/or oxygen supply.

Methods. To evaluate relations between NIRS, Doppler cerebral blood flow and
hemodynamic parameters we have proceeded parallel recording of all these measur-
ing in six term babies with severe HIE and signs of brain edema and hypoperfusion.
Obtained trends were analyzed.

Results. The records of trends for one of babies are exemplified. Respiratory sup-
port values were stable and SpO, was 99-100% using room air during all the period of
observation.
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Fig. 1. Trends of brain regional oxygen saturation and systolic velocity of blood flow in anterior
cerebral artery

S0, - regional oxygen saturation; ACA Vs - systolic velocity of blood flow in anterior cerebral artery,
cm/s
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Figure shows non-linear correlation of regional oxygen saturation and systolic ve-
locity of blood flow in anterior cerebral artery.

Figure shows lack of correlation of mean blood pressure and cerebral blood flow
upon hypovolemia. After reaching of normovolemia by fluid resuscitation we can see
that cerebral blood flow becomes interrelated with MBP and inotropic support.

[——MBP ==—ACA Vs |

80 26
N\
g
g 70 duR “3
: IR
E 60 — 16 p
o / / N1 <N / 2
50 % 1 o
N~
40 6
SR &> @RS PO
& & ot T Mt T o7 &
& P & O S
& ¥ ,\e& e’g’ K é,'" ,9&
S @ & X @
Q:S m&& o&\k‘ 0&\0
& & e
° °

Fig. 2. Trends of mean arterial pressure and systolic velocity of blood flow in anterior cerebral artery.

MBP - mean blood pressure, mm Hg; ACA Vs - systolic velocity of blood flow in anterior
cerebral artery, cm/s
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Fig. 3. Trends of brain regional oxygen saturation and diastolic velocity of blood flow in anterior
cerebral artery

rSO, - regional oxygen saturation; ACA Vd - diastolic velocity of blood flow in anterior

cerebral artery, cm/s
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Figure shows lack of correlation of mean blood pressure and cerebral blood flow

upon hypovolemia. After reaching of normovolemia by fluid resuscitation we can see
that cerebral blood flow becomes interrelated with MBP and inotropic support.

1.

Conclusions:

A combination of NIRS monitoring and Doppler evaluation of cerebral blood flow is
highly sensitive and predicable for estimation of circulatory sufficiency and oxygen
delivery in term newborns definitely with severe HIE and could be used as a targeted
parameter for neonatal intensive care.

. NIRS values are correlated with cerebral blood flow partially with diastolic velocity.
. Cerebral blood flow correlates with mean blood pressure just after reaching

of normovolemia not during hypovolemia reflecting preservation of cerebral
autoregulation and mostly depends on inotropic support.

. Considering rSO, more depends on circulatory sufficiency then FiO, it is expedient

to use such a definition as “oxygen price of saturation”. In that case using of Doppler
estimation of cerebral blood flow pattern allows differing mixed hypoxia and
cerebral ischemia aiming to choose proper ways of intensive care.
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MEPCOHAJ/NII30BAHA KOPEKLIA PO3/1AAIB CUCTEMUTEMOCTA3Y
Y MALIEHTIB 13 COVID-19 HA ETAMAX JIIKYBAHHA
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KnimeHnkosa B.®., 3upsHos C.B., YayT B.B., CyxoHoc P.€.

BuBYeHO 3MiHM cuCcTeMU perysslii arperatHoro ctany kposi (PACK) B roctpomy
Ta nepiofi pexoHBasecueHuii npu COVID-19. MoniTopuHr nopymens PACK 3xii-
CHIOBAaBCSl MeTOJaMHU KJIiHIYHOI reMocTasiorpamMu Ta MeTOJJOM HU3bKOYaCTOTHOI
n'esoTpoMboesactorpadii (HIITET). BusnaueHo, o posnagu cucremu PACK manu
HecnenudiyHUH xapakTepi i, AKIIO0 B rocTpoMy nepiofi BUABJsIUCA Tinep-a6o ri-
MOKOAryJsAILi€o, TO B Iepiof BiAHOBJIEHHS BUABJIEHO CTPYKTYPHY | XxPOHOMETPUY-
Hy rinepkoaryssyit. Ilig kontposem HIITET possiagu kopuryBanucs: y rocTpoMy
nepioZii HU3bKOMOJIEKYJIIPHUMH TellapUHAMM, NpenapaTaMu KpoBi Ta iHri6iTo-
pamu ¢i6puHOIIi3y, a Ha aMByJIaTOPHOMY eTari apceHaJs Teparii 6yB JOMOBHEHUN
CYJIOZIEKCU/IOM Ta aHTHArperaHtamu. /lsl mepcoHasizoBaHOI KOpeKIiil reMocTa-
TryHoro notenniany (') 3acTocoBano ouinky HacTynmHux noka3HukiB HIITET:
JIJ1s1 IpU3HAUYeHHs aHTiONPOTEeKTOPiB Ta aHTUArperaHTiB yacy peakuii (t1) MeHie
0,9 xB, a koHCcTaHTH TpoMOiHOBOI akTUBHOCTI (KTA) moHan 40 0. «TOYKH KeJto-
BaHHs» (t3) 10 4,7 XB i 36isbLIEHH] iHAEKCY KoaryssiHoro fgpaiBy (IK/J) 6inbiue
50 o.e. - 3muToro ¢i6puny (t5) mo 27 xB i mepeBuLeHHi 6inblI HiX HA 3 O.
inTeHcuBHOCTI peTpakuii Ta aisucy 3ryctky (IP/IC). [paHuyuHi 3HaYeHHS MOKa3-
HukiB HIITEI 6yso foBeseHo o noMipHOi rimokoaryssuii a6o pedpepeHCcHUX fa-
HUX HOpMoKoaryssuii. [lepcoHanizanis npoTuTpoM60THYHOI Tepamnii f03BosnIa
YHUKHYTH TpoMbGoreMopariyHux yckaaaHenb (TI'0) Ha eTanax JiKyBaHHS.

KnrouoBgi cioBa: COVID-19, Hu3bKo4YacTOTHA M'e30TpoMboesacTorpadisi, remoc-
Ta3, NPOTUTPOMOGOTHYHI JIiKapCchKi 3ac06H.
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SYSTEM IN PATIENTS WITH COVID-19 AT THE INPATIENT
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The article describes violations of the hemostasis system in patients in the acute
period of COVID-19 and at the stage of convalescence, as well as methods of tar-
geted correction of the identified violations. Prevention of serious complications
of COVID-19 infection requires complex assess of the hemostasis system and
prompt correction of identified disorders. The method of piezothromboelastogra-
phy (PTEG) allows for a comprehensive and informative assessment of the func-
tional state of the hemostasis system and monitoring the effectiveness of therapy,
both in the hospital and on an outpatient basis. For assessment of anticoagulant
therapy authors used t3 and ICD (the intensity of coagulation drive) parameters of
PTEG. Assessment of anti-platelet and vasoprotective therapy requires of control
of t1 u CTA (a constant thrombin activity). And correction of fibrinolytic activity
was evaluated through control of CIP (the clot intensity of the polymerization),
t5, indicators. Monitoring of effectiveness and personal approach for correction of
hemostasiological disorders allows decrease the risks of complications.

Key words: COVID-19, thromboelastography, hemostasis.

Bceryn. KoponasipycHa indekuis COVID-19, o BukaukaeTbces Bipycom SARS-CoV-2,
MO2e MPOTiKaTH y 6e3CMMIITOMHUX Ta KJIiHIYHO BUpaXeHHUX BapiaHTax. [i TsxKkuii ne-
pebir cynpoBOXKYETbCS IHTOKCHKAILi€10, INXOMAHKOI0, ypa)KeHHSIM eH/I0Te {10 CYAUH,
LleHTpaJIbHOI Ta nepudepUIHOl HEPBOBOI CUCTEMHU 3 PU3MKOM PO3BUTKY YCKJIaJHEHb
(roctpa guxanbHa HepoctaTHicTb, OP/IC, TpoM603u Ta TpombGoeMbouiisi, reMoparii,
CeNCuC, 10K, CHHAPOM mnoJiiopraHHoi HegoctaTHOCTi) [2]. [Ipu niboMy, y mporpecyBaHHi
3aXBOPIOBaHHS, P03J1a/ilk CUCTEMHU reMoCTa3y HabyBalOTh K/JI0UY0BOro 3HaueHHs [1, 3, 9].
Came TOMy nomnepeJKeHHs1 PO3BUTKY CepHO3HUX TPOMOO-TreMopariyHux posJajiB y
MPOTOKOJIM JIiIKyBaHHS BK/IIOYEHi aHTUKOATY/ISHTH [2, 9].

[Ipu uboMy NUTAHHS NPO MiAGIp A03 TPOTUTPOMOOTUYHHUX JiKAaPChKUX 3aC06iB Ta
MOHITOPHUHT X edeKTUBHOCTI 3a/MUIAEThCS BiAKPUTUM [4], OCKIJIbKM MeTOAU OLiHKU
CHUCTEMU reMOoCTasy, IPOMOHOBaHI cyyacHUMU pekoMeHzauismu ([J-aumep, [1B, AUTB,
dibpuHoreH, TpoM601UTH) [2,9, 11] He A03BOJISAIOTL OTPUMYBATHU NOBHY iHopMaIiito
npo GyHKIiOHAJIBbHUM CTaH reMocTasy. Y 11boMy IJIaHi BeJIMKUH iHTepec Npe/CcTaBJIse
meton HIITEL, uio fo3BoJsisie oTpUMyBaTH iHTerpasibHy iHpopmario npo ¢yHKIjio-
Ha/JIbHUM CTaH CUCTEeMU remMocTasy (Moro CyauHHO-TPOMOOIMTAPHOI, KOATry/sALiHOI,
$i6pHHOITUYHOI Ta AHTUKOATY/ISIHTHOI JIAHOK) | KOHTPOJ/II0BaTH ePpeKTHUBHICTb Tepa-
mii remocTasiosioriyHux posJsaais [8].

Merta: o1jiHUTU QYHKI[iOHAJIbHUN CTaH CUCTEMH reMoCTasy y Mali€HTIB y rocTpuit
nepiozg COVID-19 Ta Ha eTani pekoHBaJiecUeHLil /1 IpU3Ha4YeHHs TapreTHOI KOpekK-
Lii BUABJIEHUX PO3JIaJiB.

MeToauka. 18 nauieHTiB 06CTexXeHi Ta OTPUMYBaJIU JIiKyBaHHS ¥ peclipaTOPHOMY
rocnitani Ha 6a3i OIBY3 MCY Ne 2 m. Tomcbka, Pocis, y kainikax Cu6/MY, Pocis Ta
B KuliHikax M.0ieca, YkpaiHa. 9 XBopux Ha roCTpUM pecrnipaTOpHUN JUCTPeC-CUHAPOM
(OPAC) mo ycyHeHHSs TOCTPOro CTaHy OTPUMYBaJIH JIiKyBaHHA y BiaAineHHi aHecTesi-
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ostorii-peanimanii (BIT). Ilicns kynipyBanus OP/C Ta kopekii remoctasiosioriunux
po3Js1aziiB BOHM 151 peabiniTanii 6ysu nepeBefieHi B TepaneBTH4He BiaaineHHs (TO).
Ille 9 manienTiB, gki nepeHecau COVID-19 Ta oTpuMasu CTaHAAPTHY Tepariio, o6CcTe-
KUiM Ta JikyBaau B TO 3 eramy pea6initanii. BignoBigHo no BuMor ['esibCiHKCBKOT
Jeksaparii, Bci marieHTu 6y/1d 03HaMOMJIeH] 3 YyMOBaMH JIOC/Ii/[PKEHHS Ta MOTepe/Ke-
Hi Ipo MOJIMBI HaC/AiKW, HUMHU 6ysn nianucani noingopmosasi sroau. [Ipu Hajxo-
mxenHi o BIT, 3a ganumu I1JIP, y Bcix 6yB BusiBsieHuit antured SARS-CoV-2 Ta iMmyHo-
o6yninu IgM 6,1+4,2 Opx/ma ta IgG =10,2+5,1 O /M. Y roctpiil pasi 3axBoproBaHHS
y o6ctexxeHux Ha MC-KT opraniB rpyzsHoi KJIiTHUHU 6ys10 BUABJIEHO XapaKTepHi A5
SARS-CoV-2 inTepcTuniaabHi 3MiHU JiereHeBol TKaHWHU. OnMcoBa XapaKTepUCTHUKA
nanieHTiB mpejacTaBeHa Ta6Jr. 1.

OyHKIIOHAJIbHUM CTaH CHUCTEMU TeMOCTAa3y OI[iHIOBaIM 3a JIOMOMOIOI0 METOAY
HIITET Ha Tpom6oenacTorpadi APII-01M «MegHopa», @PC Ne2010/09767 3 goTpu-
MaHHSIM CTaH/J[APTHUX YMOB. Bu3sHaueHHs1 reMocTaTuyHOro norteHuiany (I'I1) mposo-
JUJIM 3 lonoMoroto koM ' totepHoi mporpamu IKC «'EMO-3» [7, 8].

TapreTHy KopekIiilo BUABJIEHUX PO3JIaZiB reMOoCTa3y NPOBOAWJIM BiJNOBIJHO 10
«TrMyacoBUX MeTOAMYHUX pekoMeHaliil. [IpodisakTuka, jiarHOCTHKA Ta JIIKyBaHHS
HOBOI KopoHaBipycHoi iHpekuii COVID-19, Bepcis 10» 3acTocoByro4H:

e B BIT: HMI' (EHokcanapuH Hatpito, Hagponapus kanbiiio), iHribiTop ¢pibpunoi-
3y - TpanekcaM® (TpaHekcaMoBa KHCJIOTA), CBI>k03aMOPOXKeHY IJ1a3My;

e Ha aMmbysaTopHoMy eTani: Beccen® [ye @ (Sulodexide) (Anbdacirma C.ILA., ITa-
nis), KappiomarHin® («Takema @apmacekioTikaiac», HimeuuuHa), KypaHTin®

(«Berlin-Chemie» Hime4uunHa).

KputepismMu edpeKTUBHOCTI NPOTUTPOMOOTHYHOI Tepamil BBaxka/d Taki 3Ha-
yeHHs nokasuukiB HIITET: t1=2,4 [1,8-3,6] xB., KTA=16,9 [14,3-27,3] o.e,, t3 = 16, 8
[15,4-22,1] xB., IK/| = 18,76 [16,3-28,2] o.e.,, MA = 482 [472-502] o.e., t5 = 47,8 [38,8-
51,2] xB,, I11C = 12,7 [9,8-16,2] o.e.

KinbkicHi gani, oTpumani B po60Ti, 06po6JieHi i3 3asyyeHHsAM nporpam Microsoft
Excel i SPSS 13.0 for Windows. OujiHioBanu KijbKicHi AaHi, npeacTaB/ieHi y BUTIS/I
Me (LQ; UQ) (ze Me - meaiaHa, LQ - HuxkHINM kBapTuib, UQ - BepxHill KBapTu/b). [is
IepeBipKU CTATUCTUYHHUX TiNOTe3 PO PI3HULIO MK J0OCAI1KYBaHUMHU FPyNlaMy BUKO-
pUCcTOBYyBa/Iv HenapaMeTpuyHuil U-kpuTtepiii ManHa-YiTHi Ta T-kpuTepiit Binkokcony
MapHUX NOPIBHAHD ([ p — AOCATHYTUHN piBeHb 3HAYYL[OCTi). KpuTU4HUM piBeHb 3Ha-
YYILOCTI MiJ Yyac nepeBipKu CTATUCTUYHUX TilIOTE3 Y LbOMY JAOCIiPKeHHI NpUiiMaBcs
piBHuMm 0,05.

Pe3ysnbTaTH Ta 0GroBOpPeHHA. Y XBOPUX Ha FOCTPUM NepioJ KOpOoHaBipycHOi iH-
dexkniit COVID-19, npu Bctymni o BIT pecnipaTopHoro rocmitasito, 3a JaHUMU KoaryJio-
rpaMy BUSIBJIEHO MO/I0BXKeHHs NpoTpoMb6iHOBoro Yacy (IITB) Ta akTuBOBaHOro YacT-
KoBoOro TpoMb6iHoBoro yacy (AUTB), 36inb11eHHs KoHLeHTpalii ¢ibpuHOreHy Ta piBHA
D-numepy. TpoMbo1MTONEHIs1 MaJsia TOMipHUM XapakTep (Tab6.1. 2).

3a pe3y/sbTaTaMU KoaryJiorpaMy, Ha TJli akTUBaLii NpoLeciB BHYTPIIUHbOCYJUHHO-
ro TpoM60OyTBOpeHHs (36isblieHHs /[-AMMepy), Ma€ Miclie rinokoaryJsiiiHui 3cyB
(36inpuienHst AYTB Ta 3HMKEeHHS KijIbKOCTi TpoM60LUTIB). TUM He MeHI, Y KIiHIYHUX
peKoMeH/alisX IPONUCaHo, 1o BCiM rocuitanizoBaHuM i3 COVID-19 nokasaHi aHTHU-
KOAryJISiHTU K MiHiMyM y npodinakTtudHii posi. [4]. [Ipy uboMy €AuHOI AYMKU Ta
aJICOPUTMY NPU3HAYEeHHs Ta KOHTPOJIIO 33 aHTUKOATy/IATHOIO Tepali€lo Mo KAiHIYHIN
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Ta6bnuusa 1
KniHiko-papmakonoziyHa xapakmepucmuka nayieamig i3 COVID-19

KinbKicTb nawieHTiB, WO CNOCTEPiralTbCs Ha eTanax NikyBaHHA: y Bio4iNeHHi

aHecTesionorii-peaHimalii Ta y TepaneBTUYHOMY BifAiNeHHi 9 (50%)
KinbkicTb I'.IaLli.EHTiBfﬂKi CMoCTepiralTbCs N1We Ha eTani peabiniTauii B Tepanes- 9 (50%)
TUYHOMY BifAiNneHHi

CepepiHivi BiK (pOKiB) 49+13,2
CraTb YONOBIK/APYXMHA 56% / 44%
HasBHiCTb CynyTHiX 3aXBOptOBaHb:

[11.9 FinepToHiyHa xBOpoba 15
|70 Atepocknepo3 11
E11 Uykposuit giabet Il Tuny 1
D53.9 AHewmis 2
K74 ®ibpo3 Ta uMpo3 neviHku 1
EO5.0 TupeoTtokcmko3 3 audy3Hum 3060M 1
183 Baprko3He po3LMPEHHS BEH HUXKHIX KiHLiBOK 1
lMauieHTn, ki oTpumyBanu Tepanito y roctpuit nepiog, COVID-19

[poTusipycHy 18
AHTUOaKTEpianbHy 13
Bazonpecopu 2
[noKokopTUKOiaK 2
HM3C 11
[inoTeH3nBHiI 15
Llykpo3Huxytoui

[enaTtonpoTekTopu

MauienTn, aki oTpumyBanu Tepanito B nepioa peabinitauii COVID-19

MpotuBipycHy 12
AHTUGaKTEpianbHy 15
Basonpecopu 2
[noKokopTUKOiaK 6
HM3C 8
MykoniTuku 15
[inoTeH3MBHiI 1
Llykpo3Huxytoui 7
[emaTtonpoTexkTopu 3
CepepnHs TpuBanicTb NikyBaHHS y cTauioHapi/3AP (noby) 8+2
CepenHit innekc okcureHauii (Pa0,: Fi0,) npu HaaxomKeHHi/Bunucui 200%45 / 350+30
CepepnHs TpuBanictb peabinitauii (2oby) 60%3

Koarysiorpami HemMae, a BUGip npemnapary, 03 Ta 4aCTOTH HOro 3aCTOCyBaHHS 3a/IMIla-

€TbCs IpeporaTUBOIO Jiikaps [4, 7, 8].

i BUpileHHs Li€l npo6sieMu B po6oTi 6ys10 Bukoprctano Metog HITTET, 1o f03B0-
JISIE OLliHIOBATH edeKTUBHICTb KopeKIii reMocTasiosiorivHux posnazis (Tab. 3) [7, 8].

[pu nagxomxkeHHi fo BIT 3a ganumu HIITEL 6ysi0 BUsIBJIEHO, 1110 ¥ 5-TU XBOPUX
Ma€ Miclle XpOHOMeTpHUYHA Ta CTPYKTypHA Trinepkoary/suis Ha Bcix etamax ¢pibpu-
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Tabnuug 2

lokasHuku koaeynozpamu y navieHmie 3 COVID-19 npu ecmyni do 8i00ineHHS
aHecmesionoeii ma peaHimauii

nauientn ¢ COVID-19 (n=9) disionoriyHi pesiauii
Me (LQ; UQ) NOKasHUKIB (KOHTPO/b)
AYTY, c 38[32,3;40,4] *** 24-34
MTY, c 16,1 [14,1; 18,5] 11-18
@ibpuHoreH, r/n 771[4,2; 8,4 2-4
[-nimep, Hr/Mn 526 [362; 544] ** <250
TpombouuTw, *10°/n 203 [135; 243] 180-320

IIpumimku:
** — nocsarHyTHi piBeHb 3HauymocTi p < 0,01;
Bk — nocArHyTHH piBeHb 3Ha4ywocTi p < 0,001 NOpiBHAHO 3 KOHTPOJIEM.

Tabnuusa 3

[paHuyHi 3Ha4eHHs nokasHukie HITE 0ns docsicHEHHS KOHMPOabO0BAHOI
2inokoaynayii ma ¢iépuHonisy

MokasHukM npu HopMoKoarynsauii

MokasHuk Kputepii edpektuBHocTi Tepnii Me (LO; UQ) [7, 8]

t1, xB. 36i/IbLUEHHS HE MEHLLE HiX B 2 pa3u 0,7 [0,3;0,9]

KTA, o.e. CHWXXEHHS B 2-2,5 pasu 29,4 [25; 38]

t3, XB. 30i/bLUEHHS HE MEHLUE HiX B 2 pasu 7,6 [5,9;9,2]

KO, o.e. CHWXEHHS B 2-2,5 pasu 37,6 [32,5; 43,5]
INC, o.e. 3MeHLWeHHs He MeHwwe 50% 16,75 [13,65; 19,65]
t5, xB. 30iMblIEHHS HE MeHLle HiX Ha 30-80% 34 [27; 38]

IPN13, o.e. 30iMblWEHHS HE MeHLUEe HiX Ha 15% 0,9 [0,1; 2,5]

Ipumimku: t1 - gac peakuii; KTA - koHcTaHTa TPOMGIHOBOI aKTUBHOCTI; t3 — «TOYKA YKEJIIOBAHHSA»;
IK/| - inpiexc koarynsuiHoro aApaiBy; II1C - iHTeHcHBHICTB nosliMepu3anii 3rycTKy; t5 - yac yTBopeH-
Hs onepevyHo-3uuToro ¢i6puny; IP/I3 - iHTeHCHBHICTD peTpakiii Ta J1i3Kucy 3TyCTKY.

HoreHesy (t1=0.0 (0-0.9), KTA=122 (96,2-148,3), t3 = 4.7 (2.8-7.6) x8, IK/ = 80.64
(76.2-132.8), t5 = 23,4 (19.6-27.6) xB, MA = 801 (672-882) ITC = 25.32 (24.7-28.9)
«1») ¥V 3-x - XpoHOMETpHYHA Tinmepkoary/siisg Ta CTPYKTypHa Trilokoaryasiis
(t1=1.0 (0.6-3.2) KTA=52 (36,2-68,3), t3 = 3.9 (2.8-7.8) xB, IK/| = 36.64 (26.2-56.8),
ITC=10.28 (9.7-18.9) MA = 456 (556-387) (puc.1 «2»), a B ofHOrO, IKWH pUiiMaB 3a
KiJibKa AHiB g0 rocnitajnizanii HII33 - xpoHOMeTpHYHa Ta CTPyKTYpHA rinoKoaryJsLis
3 rinep¢ibpuHoaizom 6isbiue 15 e. (puc. 1 (3)).

BoueBuapb, 110 3 Takoi BapiabesnbHocTi eHotumniB ['1l, mpoBeeHHs CTaHAAPTHOI
Tepanil HeBUINIPaBJAaHO, T.K. IpH rinokoarynsaniiHomy ctani 'l pusuk po3BUTKY re-
MOpariyHux YCKJIaJJHEHb BiJ, 3aCTOCYBaHHS aHTHUKOAryJsHTIB 3Ha4HO 3pocTtae. s
KopekIil po3safiB cucteMu remoctasy i ¢ibpuHoOJi3y, 0 crnocTepirawTbes, Mij
moHiTopuHrom HIITEL, npusHavyasnacsa TapreTHa Tepalis 3a iHAYMBIAyaJbHUM aJjiro-
PUTMOM: «IpenapaTr» i «TPUBAJIICTb» + «J03a» i peXuM 3acTocyBaHHA. [lanieHTH 3i
CTPYKTYPHOIO Ta XPOHOMETPUYHOIO TillepKoaryadaLiel0 OTpUMyBa/Id aHTHArperaHTu
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Puc. 1. ®eHoTun remocTaTMyHOro noteHuiany y nauieHtis 3 COVID-19 (n=9) npu Bctyni go BIT:

1 - cTpyKTypHa Ta XpOHOMETpUYHa rinepkoarynsuis (n=5); 2 - XxpoHOMeTpuYHa rinepkoarynsuis

Ta CTPYKTypHa rinokoarynauis (n=3); 3 — CTpyKTypHa Ta XpOHOMETPUYHA FinoKoarynsauis 3 aktusaLieto
dibpuHonisy (n=1).

* — JocArHyTUH piBeHb 3HauymocTi p < 0,05; ** - gocarHyTuit piBeHb 3HauywocTi p < 0,01; *** -
JIOCATHYTUH piBeHb 3HauymocTi p < 0,001

Ta HMI, magieHTaM 3 XpOHOMETPUYHOIO TillepKoaryasLnielo Ta CTPYKTYPHOIO TillOKO-
arynsyieto nif koutposieM HIITED npusnavyanu cBixko3aMopokeHy IJ1a3My Ta iHJAUBI-
AyanbHo nigbupasu HMI, nauieHTy 3 rinokoaryJisiii€to Ta nocusieHuM iGprUHOII30M.
1000 Mr/o6y 3 noAaIbLINM MiIO0POM 103 aHTUKOATY/ISHTY 3a KPUTEPisSMH, 3a3Haue-
HUMU B Tabuuli 3. 3aBAsSKU 3alIPONIOHOBAHINM TaKTUIi BCi CIOCTepiraroThCcs NalieHTH
Oy/aM BUIMCaHi 3 BifiliyieHHs peaHiMaliii, Ha i noMipHoI rinokoaryJsuii Ta nokpa-
ueHHs ctany. 3 BIT, asis noxanpiioi peabinitanii, nauieHTiB nepeBoAuIN 10 Tepanes-
TUYHUX BiZiliJIeHb, Ae npoAoBxyBaiu Tepanito HMTI nixg kouTposiem HIITET 3a kpute-
pisiMu TabauLi 3.

HactynHuil po3zin npefcTaBiaeHUH JaHMMU BUBYEHHS Ta KOPeKLii nopylieHb re-
MocCTa3y Ha eTani pea6initanii 9 nauieHTis, siki orpuMyBanu kopekiito ['ll B BIT Ta
9 nanieHTiB, ki paHime nepenecau COVID-19. ¥V Bcix ob6cTexxenux Ha MC-KT 6ynu
BHUABJIEHI 3a/IMIIKOBI 3MiHU JiereHeBOl TKaHUHU PI3HOTO CTyNeHs BUPAXXeHOCTI Npu
HeratuBHOMYy IIJIP - pocuigxeHHi Ha aHTureH SARS-CoV-2 Ta Bucokomy tutpi IgG.
Cy6’'eKTHBHO NMali€eHTH BiJl3Ha4Ya/IM aCTeHIYHUUN CHHAPOM, IOPYLIEHHS CHY, MiIBULEHY
TPUBOXKHICTb, MOPYILIEHHsI KOPOTKOCTPOKOBOI NaM’sITi, mapecTe3il, MopyLIeHHs HIOXY
Ta CMaky, ajonenito. [lalieHTH OTpUMyBa/Id MeJMKaMeHTO3HY Tepallilo, 3a/J1eKHO Bif,
HasIBHOCTI CynyTHiX 3aXBOpIOBaHb (TabJ. 1).

3a pganumu HIITET y 9 nanieHTiB, aki yBiHIIM A0 AocaimxeHHs 6e3 momepe-
Anboi kopekuii, JIl BigmoBizaB cTpyKTYypHiMl Ta XpOHOMeTpPUUHIN rinepkoary/snii:
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t1=0.6 (0-1.2), KTA=62 (56,2-78,8), t3 = 5,2 (3.8-6.6) xB., IK/] = 58.64 (56.2-78.8),
MA = 625 (572-668), t5 = 25,4 (19.2-31.8) xB., ITC = 18.32 (14.7-25.8) (puc. 2 (1)).
Y 9 nauieHTIiB 3 MeJMKaMeHTO3HOK KOpeKLi€ew nopymeHb remocrasy B BIT, I'll Big-
MOBi/laB MOMipHi¥ CTPYKTYpPHIN Ta XpOHOMETPHUUHIH rinokoaryssunii: t1=2,4 (1,8-3,6),
KTA=16,9 (14,3-27,3), t3 = 16,8 (15,4-22,1) xB., IK/| = 18,76 (16,3-28,2), MA = 482
(472-502), t5 = 47,8 (38,8-51,2) xB., ITC = 12,7 (9,8-16,2) (puc. 2 (2)). ¥ ui#t rpymi
MPOTUTPOMOGOTHYHY NPOodiaKTHUKY NPOBOAUIU cyaoekcruioM o 750 JIE (ninompo-
Teinsina3Ha oguHuIs) 3 pasu Ha 1006Y.

Y rpyni 3 9 nanieHTIiB 3 BUABJIEHOI CTPYKTYPHOIO Ta XPOHOMETPHUYHOIO TilepKo-
aryJsiniero AJis 3HW)KeHHsI BUSIBJIEHOI BUCOKOI arperainiiiHol akTUBHOCTI ¢OpMeHUX
eJIeMEeHTIB KPOBI 3aCTOCOBYBaJIM aHTHArperaHTH: alleTU/CcaIiMI0Ba KUCJA0Ta + Mar-
Hito rigpokcuy (6s10katop LOIY) v go3i 150 mMr/4yepes fenp Ta Junipugamodt (6J10ka-
TOp afieHo3u) 25-75 Mr/eHs. [l Kopekuii Bipyc-iHAYKOBaHUX MOLIKO/KEHb €H/I0-
TeJIio, 1110 6iJIbLIOI0 MipOI0 BU3HA4YaOTh BUsiBieHi 3MiHu ['Il, BUKoprcTOBYyBasIu CyJI0-
Jekcuf [5,6,11,12,13, 14].

Bubpana koMmb6iHalis npenapatTiB 6ysa HeOOXiZJHOIO JI/1s1 TOTEHI[{l0BaHHS epEKTY
npernapariB 1[0Jl0 Cy/JMUHHOI CTIHKM Ta HopMaJi3auii nmporeciB TpoM6GiHOYTBOPEHHS.
B yMmoBax Teparii, 1o npoBoguTbcs mif koHTposieM HIITEL yepes 2-y no6y xapakTe-
puctuku 'l Bkiaganucs B pedepeHcHi 3Ha4eHHs noMipHoi rinokoaryJsuii (puc. 2 (2)).
Cran nauienTiB Ta nokasHuku HIITED moniTopyBanucsa nporarom 2-x micanis. IIpo-
BeJleHHs 3a3HaveHo] Tepanii 3a6e3neuyBasio niaTpuManHs [Tl y mexax pedepeHCHUX
MexKax MoMipHoI rinokoarysisuil. Y naui€HTiB, iKi yBIMIIM 4,0 JOC/II)KEHHS, B TOCTPO-
My Ta Iepio/ii pekoHBaJecleHLii He 6ysio 3apeecTpoBaHo T/O. Y Bcix Bunaakax micis
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Puc. 2. Mip6ip nepcoHicdikoBaHoi TapreTHoi Tepanii Ans kopekuii [Ty nauieHTKu nicns nepeHeceHoro
COVID-19.padik 1 - 6e3 kopekuii A (n = 9). padik 2 - 3 Kopekuieto cTaHy (n=18).

* - nocsArHyTHH piBeHb 3HauyocTi p < 0,05; ** - nocarHyTui pisens 3Hauymocti p < 0,01;
¥k — jocArHyTHH piBeHb 3HauywocTi p < 0,001
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3aKiHUYeHHs 2-Micsg4HOI peabisiTanil mamieHTH Cy6’€eKTUBHO Bii3HA4YaJId MOJINIIEHHSA
CaMOIIOYYTTH, 3HUKHEHHA 3a/JULIKH, TSXKKOCTI 32 FPYAUHOI0, 3MEHIIEHHA aCTeHIYHOr 0
CHHAPOMY, HOpMaJli3alito CHY, 3HMKEHHS MiaJriYHUX i cyryio60BUX 60J1iB, MOTINIIEHHSA
KOTHITUBHUX QYHKLiH, 3HKEHHS] TPUBOTH, BiZTHOBJIEHHS HIOXY.

TakyM 4YMHOM, KOpEKIlisf NOpPyLIeHb CUCTEMU FeMOCTa3y B FOCTPOMY Ta IepioAi pe-
KOHBaJIeClLleHIlii Mae 6yTH aJ[pecHO0, mounHaTucs y Bigainenusx BIT, mpogoxyBa-
TUCb Y 3araJIbHOTepaneBTUYHUX BiAAIJIEHHAX Ta Mic/1d BUIIMCKU XBOPOTO 3i cTalioHa-
py. MoniTopunr ¢enorumny I'll 3a gonomororw HIITED (1-2 pa3u Ha j06y) HeoOXiAHUI
JJIF TIepCOHAJIi30BaHOl KOpPeKIiii BUABJIEHUX BiJIXUJIeHb 3a JOIIOMOI'00 aHTHarperaH-
TiB, aHTiONPOTEKTOPIB, aHTUKOATY/IAHTIB Ta iHribiTopiB GibpuHOMizy. KiarodoBumMu
KpuTepisiMu mizbopy npenapaTy, HOro 034, TPUBAJIOCTI Ta PEXUMY 3aCTOCYBaHHS
€ HactynHi xapaktepuctukuy HIITETL: t1 B xB, KTA B 0.e,, t3 B x8B, IK/l B 0. Ta IP/I3 B 0.€.

BHCHOBKM

1. ¥ roctpuit nepioz indeknifiHoro npouecy 3MmiHu ['ll, 1m0 OLiHIOETBCA METOAOM
HIITEI, xapakTepu3syBasucs BUMaraloTh JiKapCbKOl KOpeklii BapiaHTaMM MOpY-
meHb GpibpUHOreHe3y: — XpOHOMETPHUYHOIO Ta CTPYKTYPHOIO rinepKoaryJsiieo; -
XPOHOMETPHUYHOIO IillepKoaryJdaLi€ Ta CTPYKTYPHOIO riNOKOAryJIsLi€r0; — XpOHO-
MEeTPUYHOIO Ta CTPYKTYPHOIO rinokoaryJsinieto 3 rinepdibprHoizom.

2. 3a BiAcyTHOCTI MeiuKaMeHTO3HOI kopekuil JIIl y rocTpuil nepiof, Ha eTamni pekoH-
BasiecreHLii y BCix 06CTeXeHUX MALli€EHTIB BUSBJEHO CTPYKTYPHY Ta XpPOHOMe-
TPUYHY TiepKoaryssLiio Ha Bcix eTanax ¢pi6GpuHOreHesy.

3. [lnsa nepconanizoBaHol kopekuii Il 3actocoBano meton HIITT 3 onjinkoro Ta Mo-
HITOPUHIOM: NIPU NPU3HAYEHHI aHTIONPOTEKTOPIB Ta aHTHArperaHTiB piBHIB tl
Ta KTA, npu npusHayeHHI aHTHUKOAryaaHTiB BeJuduH t3 Ta 1K/, a npu Kopekuii
¢ibpuHosiTHYHOI akTUBHOCTI - 3HavyeHb I[IC, t5 Ta pedepeHCHUX AAHUX HOP-
Mokoaryisanii: aas: t1 = 2,4 [1,8-3,6] xB, aaa KTA = 16,9 [14,3-27,3] o.e., aus
t3=16,8[154-22,1] xB., a1s1 IK/| = 18,76 [16,3-28,2] o.e., iyt MA = 482 [472-502] o.e,,
ansts =47,8[38,8-51,2] xB. i gna IIIC = 12,7 [9,8-16,2] o.
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ABTOPAM

TO AUTHORS

NPABUNIA NIATOTOBKU CTATEW A0 XKXYPHANY «KJIIHIYHA
AHECTE310J10r14 TAIHTEHCUBHA TEPAMIA»

1. Y xypHaui «KsiHiuHa aHecTesioJ0risl Ta iIHTeHCHBHA Tepanisf» Ny6/iKyTbCsl TeOpeTUY-
Hi ¥ oryIsiI0Bi CTATTi, IKi Bi06paXKar0Th BAXKJIMBI JOCATHEHHS HAYKH, MiZICYMKU 3aBeplie-
HUX OpPUTiHAJIbHUX KJ/IHIYHUX | eKClepUMeHTaJbHUX JOCJiKeHb, OCHOBHI pe3y/bTaTU
JUcepTalitHUX po6iT 3 MeAUIMHHY, a TAKOXK MaTepia/iu MeMopiaJlbHOT0 XapaKTepy.

2. Jlo po3risay NpuRMaloThcs pobJieMHi cTaTTi 3araJbHUM 06¢AroM 10 10 cTopiHOK,
origau - 10 15 cTopiHOK, opUriHa/bHI JoCIiixKeHHs U iHIIi BUuau ctaTel — 10 10 cTopiHOK,
KOPOTKI OBiIOMJIEHHA — 10 2-3 CTOPIHOK.

3. He npuiiMatoThbcsl cTaTTi, sIKi Bxke 6yJ1M HaAPYKOBaHi B iHIINX BUAAHHSX 260 3apoIIo-
HOBaHi Z10 my6Jikanii KiJIbKOM BUZIJaHHSIM BO/IHOYAC, @ TAKOK PO6OTH, SIKi 32 CBOEIO CyTHiC-
TIO € IEPepPOOKOI0 ONy6JIiIKOBAHUX paHillle CTaTel i He MiCTATh HOBOIO HAYKOBOI'O MaTepi-
aJsly a6o HOBOT'0 HAyKOBOT'O OCMHUCJIEHHS BXKeE BiJoMOT0 MaTepiasy.

4.Y xypHaJi IpyKyIOTbCsl MaTepiaau 3a TAKUMU pybprUKaMU:

1) opuriHanbHi gOCHiPKEHHS;

2) npo6JsieMu aHecTe3ioJ10Tii Ta iIHTEeHCUBHOI Tepartii;

3) kJaiHiYHI BUNIAJKY;

4) exkcriepyuMeHTa/IbHA aHeCTe3ioJ10ris;

5) ornsapy;

6) marepiasu 3'{3/1iB, KOHTpeciB, KOHpepeHIIiH;

7) npo6JieMu MeJUYHOI OCBITH, iITOTOBKU Ta MepPemiroOTOBKU Ka/|piB;
8) roBisei.

5. CtaTTa Ha/J|CUJIAETHCS [JI0 peJlaklii y IBOX NpUMipHUKaX, MiANMCAaHUX yciMa aBTOpa-
Mu. CBOIMU MiZiNKMcaMu aBTOPU rapaHTYIOTh, 1110 CTATTIO HAllMCAHO 3 JOTPHUMaHHAM Ipa-
BUWJI NiATOTOBKHU cTaTel A0 XypHany «KiiHidyHa aHecTe3ioJorisa Ta IHTeHCMBHA Tepamisay,
eKCIepUMEeHTAJIbHI Ta KJiHIYHI JoCTipKeHHS 6y BUKOHAHI BiZITOBiAHO /10 MiXKHApOJHUX
eTUYHHUX HOPM HAYKOBUX JOCJi/PKEHb, 2 TAKOX HAJIal0Th pejakliil npaBo Ha nmy6Jiikaniio
CTaTTIi y )KypHaJli, po3MillleHHs II Ta MaTepiaJsiB 040 Hel Ha caliTi KypHaJy i B iHILIUX Ke-
pesnax. OkpeMo JoAa€eThbCA MifMcaHa yciMa aBTopaMu /Jlekyapanis o0/10 OpUTriHaJIbHOCTI
TEKCTY CTaTTi (AUB. AojaTok Jo [IpaBui).

6. CTaTTi BITYM3HAHUX aBTOPIB CYNPOBOMKYIOTbCA HAalpaBJeHHAM [0 pejakiii, 3aBi-
30BaHUM MiJIMCOM KepiBHUKA Ta eYaTKOI YCTAaHOBH, Jie BUKOHAHO PO6OTY, a TAKOXK eKC-
[epTHUM BHCHOBKOM, 1110 ZI03BOJISIE BiAKPUTY myo6 IiKaliito.

7. 5lK1o y cTaTTi BUKOPUCTAHO MaTepiasiy, sIKi € iHTeJeKTyaJlbHOIO0 BJACHICTIO KiJIbKOX
opraHiszani, ski paHiuie He ny6J/iKyBa/Mcs, aBTOP Ma€ oJlep>KaTH A03BiJ Ha ix ny6Jiikanito
KO0KHOI 3 [[UX OpTaHi3aliil i HazicaaTyu Horo pa3oM 3i cTaTTelo.
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8. TeKcT JpyKy€eTbCA Yyepe3 NMiBTOpa iHTepBaJsia Ha CTaHJAPTHOMY MalIMHONMCHOMY ap-
Kyuwi (MUpUHA MOJIB: JIBOTO, BEPXHBOTO Ta HIXKHBLOTO MO 2 CM, mpaBoro - 1 c¢M) mpud-
ToM Times New Roman (Cyr) po3mipom 14 nyHkTiB. CTOpiHKa TEKCTY NOBUHHA MiCTUTH He
6inbuie 30 psAAKiB.

9. MoBa cTaTel - yKpaiHCbKa /1/151 BITYM3HSIHUX aBTOPIiB, pociiicbKa i aHIIiHChbKa — A1
aBTOpIB 3 IHIIKX KpaiH.

10. MaTepias cTaTTi Ma€ 6yTH BUKJIQIEHO 33 TAKOIO CXEMOIO:

1) ingexc YIK;
2) ininianu Ta npisBuile aBTopa (aBTOpiB);
3) Ha3Ba CcTaTTi;
4) moBHa Ha3Ba yCTAHOBH (YCTAHOB), /e BAKOHAHO pO6OTY, MicTO, KpaiHa;
5) mocTaHOBKa NpoGJEMU Y 3arajJibHOMy BUI/SAAI Ta ii 3B’sI30K i3 BaXKJIMBHU-
MU HayKOBUMH Ta NPAaKTUYHUMU 3aBJAHHIMU;
6) aHa/i3  oCTaHHIX JocaifkeHb 1 myOJsikauif, B SKUX 3al04YaTKOBAaHO
pO3B’sI3aHHA JJaHOI IPO6JIeMH i Ha SIKi CIUPAETHCS aBTOD;
7) BUAiZIEHHS He pO3B’A3aHUX paHille YacTUH 3arajibHOI MpO6JEeMH, SKUM
HNPUCBAYYETHCSA CTATTH;
8) popmMystoBaHHS MeTH CTATTi (IOCTAaHOBKA 3aBAAaHHs);
9) BHKJIQJ, OCHOBHOIO MaTepiasy [JOCJiJpKeHHs 3 [OBHUM OOIPYHTYBaHHAM
OTPUMAHUX HAYKOBUX PE3Y/IbTATIB;
10) BUCHOBKHM 3 JJaHOI'0 JOCJi/P)KEHHS i IepCIeKTUBY NMOAATbLUINX PO3POOOK Y LIbOMY
HaInpsMi;
11) nitepaTypa;
12) nBa pes3wMe - pociiicbkolo MoOBow 06csarom 600-800 apykoBaHUX 3HAKIB
(0,45 cropinku) ¥ aHriiiceko o6csarom mo 1200-1800 gpykoBaHMX 3HAKIB
(1 cropinka) 3a Takoto cxemoro: ingekc Y/K, ininianu ta npisBuile aBTopa (aBTo-
piB), Ha3Ba CTATTi, TEKCT pe3l0Me, KJIKYOBI cjioBa (He GiJsibile M'SITH).

11. Pe3roMe Ma€ KOpPOTKO NNOBTOPIOBATH CTPYKTYPY CTATTI, BK/I0OYalO4X BCTYII, METY Ta
3aBJlaHHs, METOJH, pPe3yJIbTaTH, BUCHOBKH, KJIIOYOBI csoBa. [Hiliasu Ta npissuilge aBTopa
(aBTOPiB) MOZAIOTHCA y TpaHC/IiTepallii, Ha3Ba CTATTi — y nepekJsaZi Ha aHVIiHCbKY. Kitro-
4yOBi c/10Ba ¥ iHIII TEpMiHM CTATTi MalOTh BiJIOBiZATH 3araJlbHONPUUHATUM MeJUYHUM
TepMiHaM, HaBeJleHUM y CJIOBHUKax. He cJii BAKOpHUCTOBYBATH CJIEHT | CKOPOYEHHH, IKi He
€ 3ara/IbHOBXHBaHUMHU.

12.Y cTaTTax ciifi BUKOpUCTOBYBaTU MidkHapoAHy cucTteMy oguHHULb Cl.

13. Pucynku (He 6inbine ABOX) i MiANKUCH A0 HUX BUKOHYIOTh OkpeMo. Ha 3BopoTHOMY
0011l KOXKHOT'0 PUCYHKA MPOCTHUM OJIiBLIEM CJIiJ] yKa3aTH KOro HOMep i Ha3By CTATTi, a B pasi
HeOoOXiZJHOCTI MO3HAYUTH BepX i HU3.

14. Tabsauui (He 6isblIe TPHOX) CJIiJ APYKYBaTH Ha OKPEMHUX CTOpPiHKaX, BOHHU IO-
BUHHI MaTH HyMepanio Ta Ha3By. Ha mosifix pykonucy HeoOXiAHO BKasaTH Micie pos-
MillleHHs] pUCYHKIB i Tabauub. [HopMalis, HaBeJeHa B TAOJUIAX | HA PUCYHKAX, He
MOBUHHA Ay6JI0BATHUC.

15. Cnucok JiiTepaTypHUX JpKepeJs MOBHHEH MICTUTH mepeJsiik mpaib 3a OCTaHHI 5
POKiB i JinIIe B OKpeMHUX BUMaAKax — 6iablI paHHI my6Jiikanil. B opurinaapHUX po6oTax
LUTYIOTb He 6isnblie 15 mxeped, B orsgax — 4o 30. Ha koxkHY po60TY B CIUCKY JliTepaTy-
pu Ma€ 6yTH MOCUJIaHHSA B TeKCTi pykonucy. JliTepaTypa y CIMCKy pO3MiIyeThCs 3TifHO
3 MOPsZKOM IOCUJIAaHb Ha Hel y TeKCTi cTaTTi, ki MojaTh y KBaZpaTHUX AyXKaX, abo
3a andaBiToM. AKI0 HABOAATHCA POGOTH JIHMILIE OJAHOI'0 aBTOPA, BOHU PO3MIILIYIOThCA 3a
XPOHOJIOTIYHUM NopAJKOM. Jlo CHIHCKY JiTepaTypHUX JKepeJ He CJ1if BKIIYaTH po6oTH,
AKI 1le He HaJpyKOBaHI.

Clinical Anesthesiology & Intensive Care, N 2 (18), 2021 S9m



16. CnHCOK NOJAETHCA y ABOX NPUMIPHHUKAX [JIs1 KOXKHOTO €K3eMIJIsipa CTaTTi, AKi Apy-
KYIOTbCSI OKpeMO OAMH Bix ofHoro. [lepunii npuMipHUK 0pOpMISETBCS BiJJIOBIJHO 10
JCTY I'OCT 83G2:2G15. [lpyruii — MOBHICTIO MOBTOPIOE MEPILUH, ajie JJATUHULEI0 33 HUXK-
YyeHaBeJJeHUMH CXEMaMU.

JiA cTareit:

Author A.A.,, Author B.B., Author C.C. Title of article. Title of Journal 2GG5; 5 (129): 49-53.
[IpisBuIa aBTOpIB Ta Ha3Ba »KypHaJly NOAAIOTHCA JIATUHUILE y TpaHCIiTepalii, Ha3Ba
CTaTTi - y nepekJiazii Ha aHTJIIHCbKY.

Jis1 maTepiasiiB KOoHpepeHLi:

Riabinina A.A., Usol'tseva N.V. Surface Tension and Lyotropic Mesomorphism in Systems
Consisting of Nonionogenic Surfactant and Water, Liotropnye zhidkie kristally i nanomateri-
aly: sbornik statei VII Mezhdunarodnoi nauchnoi konferentsii (Lyotropic Liquid Crystals and
Nanomaterials: Proceedings of the Seventh International Conference), Ivanovo: Ivanovskii
Gos. Univ,, 2GG9, p. 73-75.

[Ipi3BuIIA aBTOPiB M0JAIOTHCA Y TPaHCAiITepallil, Ha3Ba nparii - y nepekJsa/i Ha aHIVIi -
cbKy. [o/10BHe B onucax KoHGepeHLil - Ha3Ba KoHdepeHIil MOBOIO opuriHany (MoJaeThCs
y TpaHcaiTepalii, aKiio HeMae ii aHIJiicbKOl HA3BU), BUAJISIETHCS KYPCUBOM. Y 1y»KKaX Ha-
BOAUTLCS NepeK/IaJ, HA3BU Ha aHIVIiMcbKy. BuxiaHi faHi (Micne npoBeseHHs KoHepeHIi,
Miclle BUZJaHHS, PiK, CTOPiHKHU) — aHIVIIHCBKOIO.

Jist MoHorpagii Ta iHIIUX KHIKOK:

Nenashev M.F. Posledneepravitel’stvo SSSR [Last government of the USSR]. Moscow,
KromPubl,, 1993. 221 p.

[Ipi3BUILa aBTOPIB NOAAIOTHCA Y TpaHCIiTepalii, Ha3Ba KHMXXKU — KYPCUBOM y TPaHCJIi-
Tepalii 3 epek/aZ0oM Ha aHIJIIKCbKY y KBaZlpaTHUX Ay»KaX. Miclie BUZjlaHH#, pik BUJJaHHS,
3araJsibHa KiJIbKiCTbh CTOPiHOK — aHIVIIIChbKOI0, Ha3Ba BUIABHUI[TBA — ¥ TPaHCAiTepariil.

3ayBaKy€MO: y CIIMCKY JIATUHHULEI0 NOTPIGHO BKAa3yBaTH BCiX aBTOPIB JiTEPATypHOTO
JhKkepeJia, Ha sike nocusaeTechb. HasBy mkepesia (kypHaJsi, KoHQepeHLis, KHUra) 3aBX/1 BU-
JIIAAI0Th KYPCUBOM.

JloTprvMaHHS 1UX NpaBuJI 3a6e3l1eYUTh KOPeKTHe BiZlo6pakeHHSI UTOBAHUX JxKepeJl
y mepeBaXxkHi# 6inbIocTi pedpepaTUBHUX HAYKOMETPUIHHUX 6a3 JaHUX.

17. CkopodeHHsI CJiB i CJIOBOCHOJIy4eHb MOAAITHCA BifgmnoBigHo mo JCTY 3582-97
i'OCT 7.12-93.

18. [lo cTaTTi Ha OKPEeMOMY apKylli MOBOI OpPUTiHa/ly ¥ aHIVIIHCbKOIO JOJAI0ThCS BiJj0-
MOCTI PO aBTOPIB, IKi MiCTATb: BUeHe 3BaHHS, HAYKOBUH CTYIiHb, Npi3BUIlE, iM'd Ta MO
6aTbKoBi (MOBHICTI0), MicIie po6OTH i ocaAy, AKy 06iliMae aBTOD, aApecy AJ1s1 JUCTYBAHHS,
HoMepH TesiedoHiB, GakciB Ta afpecy eJ1eKTPOHHOI NOLITH.

19. /lo ApyKoBaHUX MaTepia/iB, BAKOHAHUX i3 BUKOPHUCTAHHSAM KOMIT'IOTEPHUX TEXHO-
JIOTil, 060B’SI3KOBO J10AAI0THCS MaTepia/ikd KOMIT IOTEPHOT0 HAabopy Ta rpadiku HA AUCKETI
(J1a3epHOMY AMCKY).

Tekct moxe 6yTu Takux popmaris: Word for Windows, RTF (Reach Text Format).

I'padiunuii maTepian ciif mojgaBaTu B okpeMmux ¢anaax popmartiB XLS, TIFF, WMF
a6o CDR. PoszinbHa 3paTHICTD ITpUXOBUX opuriHaniiB (rpadiku, cxemu) ¢opmari TIFF
noBuHHa 6yTH 3GG-6GG dpi B&W, HaniBToHOBUX (doTorpadii Ta iH.) - 2GG-3GG dpi Gray
Scale (256 rpapaniii ciporo). lllupuna rpadiuHux opurinasnis - 5,5,11,51 17,5 cm.

20. CraTTi migpawTbcd HAYKOBOMY PeLeH3YBaHHIO, 3a pe3yJibTaTaMU SIKOTO YXBasllo-
€TbCA pillleHHS PO AOLiIbHICTb my6Julikanii po6oTu. BigxuseHi cTaTTi He MOBepTaOTHCS
i MIOBTOPHO He PO3IVIAAAIThCA.
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3 MeTol MiABUIIEHHS BiJIOBIJa/IbHOCTI pelleH3eHTa 3a peKOMEeH0BaHy Mpal mif
CTaTTel0 BKa3ylTbCA HOro HAyKOBUH CTYIiHb, BY€He 3BaHH4, iHillia/Iu Ta Npi3BUlle, 3a BU-
HSTKOM CTaTel, npejacraBiaeHux wieHaMu HAH i Bijomuyux akaziemint Ykpainu.

21. Pepakuis 3a/1uiae 3a co6010 NpaBo pelaKIiiiHOI MPaBKU CTAaTeH, AKa He CIIOTBOPIOE
ix 3MicTy, a60 MOBEpPHEHHS CTATTi aBTOPY /J1s1 BUIIPABJIEHHs BUsSIBJIEeHUX AedeKTiB. CTaTTi,
BiZjiclaHi aBTOpaM Ha BUIIpaBJIEHHS, CJIif, IOBePHYTH A0 pefaKLil He ni3Hille HDX dyepes
TpHU [iHi Nicas ofepKaHHS.

22. JlaTolo HaAXOPKEHHHA CTaTTi [10 )KypHaJly BBOXKA€TbCHA JleHb OTPUMaHHA peJlaKIi€lo
OCTaTOYHOTO BapiaHTa TEKCTY.

23. KopeKTypu aBTOpaM He BUCUJIAIOThCS, POTE SKIIO Iie He MopyILIye rpadika BUXOAY
»KypHaJly, MOXKJIUBE HaJlaHHS MPENPHUHTY, B IKOMY [JJONyCTUMe BUIIPAaBJEHHS JIUIIE MTOMU-
JIOK Habopy i dakTaxy.

24. CtaTTi, 110 He BiANOBIAAIOTh LIUM paBUJIaM, He PO3VIALAI0ThHCS.

25. CrarTi a1a ny6uikanii HanpaBJATH 3a agpecoto: 65082, Ykpaina, Ofeca, Banixos-
CbKHH MpOB., 2.

26. KontakTHui Tesiedpon 0967975979.

27. E-mail: aicjoumal@gmail.com

28. Calit aicjoumal.com.ua

PepaxkniiiHa KoJieris

JopaTtok mo [IpaBus niAroToBKY cTaTten
Jlo )KypHausy «KniniuHa aHecTe3iosoris
Ta iIHTeHCUBHA Tepanisa»

LOEKNAPALLIA
W00 OPUriHANBbHOCTI TEKCTY HAYKOBOI CTATTi

fA(mu), (IL.L.b. asmopa a6o aemopie - ykazylomucs 8ci asmopu Haykogoi cmammi),
Jleks1apyto(€eMo), o B CTATTi (Ha38a HAYK080i cmammi) HasiBHUM € OpUTiHAJbHUM TEKCT,
OTPUMaHUHN y pe3yjbTaTi BJIACHUX AOCHi/KeHb (KJIHIYHUX crocTepexeHb), 8idcymHi
HEKOPeKTHI LIUTyBaHHs, 3all03UYeHHs IHILIOTO TEeKCTY, BiJoMOCTI, nepejbayeHi cT. 32 Ta
69 3akoHy Ykpainu «IIpo BUILly OCBIiTY».

3asaBJsA0(€MO), 10 Mosi(Hallla) HayKoBa po60Ta BUKOHAaHA CaMOCTIMHO i B HIill He Mic-
TUTbCSA €JIeMEHTIB IJ1ariary.

Yci 3an03M4YeHHS 3 JPYKOBaHUX Ta eJIEKTPOHHUX JpKepeJl, a TaKOX i3 3aXUIlleHuX pa-
Hillle HAYKOBUX PO6IT, KAHAUIATChKUX i JOKTOPCbKUX JAMCEPTAlid MAaKTh BiJMOBiAHI MO-
CUJIAaHHS.

fA(mu) o3Hartomenuii (i) 3 YuHHUM [lo/10KEHHSIM PO BUSBJIEHHS aKaJeMiuHOro mnJia-
riaTy, 3riiHO 3 IKMUM HasIBHICTb IJIAriaTy € NiZiCTaBOIO JJIs BIIMOBU NPUHHSTTS HAYKOBOI
CTaTTi A0 ony6JiKyBaHHSI B HAYKOBOMY >KypHaJii O/1eCbKOro HallioHaJbHOI0 MeJUYHOI0
yHIBEpCHUTETY.

Jara Mignuc(u)
INpumitku: 1. Y Jexsapauii noBUHHI 6yTH NiJNMCH BCiX aBTOPiB HAyKOBOI CTATTi, AKi
MaloTb 6yTH 3aCBifiueHi yCTaHOBOIO, /ile BOHU NPALI0I0Th.

2. fIK110 aBTOPH CTATTI € CHiBNpaliBHUKAMU Pi3HUX YCTAHOB, TO JleKyapalis NOBUHHA
6y TH 3 KOXKHOI YCTaHOBH.
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THE MANUAL OF ARTICLE STYLE FOR“CLINICALANESTHESIOLOGY
AND INTENSIVE CARE”JOURNAL

1. “Clinical Anesthesiology and Intensive Care” Journal publishes theoretical and review
articles, which cover important achievements of science, results of completed original
clinical and experimental researches, basic results of dissertations on medicine, and also
memorial materials.
2. Problem articles with total volume of up to 10 pages, reviews - up to 15 pages, original
and other types of articles - up to 10 pages, short reports - up to 2-3 pages are submitted.
3. Articles which have been already published in other editions or were submitted for
publication to some editions at the same time, as well as the works which are a remake of
the articles published before and do not contain new scientific material or new scientific
comprehension of already known material are not submitted.
4. The following materials are published in the Journal:
1) Original research
2) Actual problems of anesthesiology and intensive care
3) Cases from practice
4) Experimental anesthesiology
5) Reviews
6) Materials of congresses
7) Problems of medical education, training and retraining
8) Anniversaries

5. An article should be submitted to editorial in two copies, signed by all the authors.
By their signatures the authors guarantee that the article meets all the requirements
of the manual of the article style for “Clinical anesthesiology and intensive care” journal,
experimental and clinical researches have been executed according to the international
ethical norms of scientific researches, and also they give the publisher a right for publication
of the article in the Journal, placing it and its materials on the Journal’s site and in other
sources. Authors also submit a Declaration on originality of the text of the scientific article,
signed by all the authors (see Addition to the Manual of Article Style).

6. The text is printed with 1.5-spacing throughout the text on a standard paper (width of
fields: on the left, above and below by 2 cm, on the right - 1 cm) in Times New Roman (Cyr)
14 points. The page of the text should contain no more than 30 lines.

7. The language of the articles is Ukrainian for home authors, Russian and English for
foreign authors.

8. The material of the article should be placed in the following order:

1) UDC index;

2) initials and the last name of the author (authors);

3) title of the article;

4) a complete name of the establishment (establishments) where the work was done,
city, country;

5) statement of a problem in general and its connection with important scientific and
practical tasks;

6) analysis of the modern researches and publications in which the given problem was
initiated and which the author is guided by;

7) pointing out the parts of general problem which were not resolved before;

8) formulation of the aim of the article (raising a task);

9) statement of the basic material with complete substantiation of obtained scientific
results;

m 92 KniniuHa aHecTesionoria Ta iHTeHcuBHa Tepanis, N2 2 (18), 2021



10) conclusions from the given research and perspectives of subsequent works in this
direction;

11) references;

12) two abstracts - in Russian up to 600-800 printing letters (0.45 page) and in English
up to 1200-1800 printing letters (1 page) after the following scheme: UDC index,
initials and the last name of author (authors), title of the article, text of the abstract,
key words (no more than five).

9. The abstract in English (all abstracts) should shortly reproduce the structure of the
article, including introduction, purpose and task, methods, results, conclusions, key words.
Initials and the last name of author (authors) are given in transliteration, the title of the
article must be translated into English. The key words and other terms of the article should
correspond to generally used medical terms cited in dictionaries. One should not use slang
and abbreviations which are not in general use.

10. The International System of Units (SI) should be used in the articles.

11. Figures (no more than two) and signatures to them are made separately. On the back
side of every figure by a lead pencil one should indicate its number and title of the articles,
and if necessary to note a top and bottom.

12. The tables (no more than three) should be placed on separate pages, be numbered and
titled. The marginal notes should indicate the place of figures and tables. The information
given in tables and figures must not be duplicated.

13. The references must contain the list of works for the last 5 years and only sometimes -
more early publications. In the original works they quote no more than 15 sources, in the
reviews - about 30. Every work in the literature list should be referred in the manuscript.
The literature in the list is ordered according to reference to it in the text of the article,
which is given in the square brackets, or after the alphabet. If the works of one and the same
author are presented, they take place after the chronological order. The references shouldn’t
contain works, which have not been published yet.

14. The list is given in duplicate for every copy of the article, which are published
separately one from another. The first copy is designed according to DSTU GOST 8302:2015.
The other one - fully duplicates the first one, but by the Roman alphabet after the schemes
given below.

For articles:

Author A.A., Author B.B., Author C.C. Title of article. Title of Journal 2005; 5 (129): 49-53.

The last names of authors and title of the Journal are given by the Roman alphabet in
transliteration, title of the article - in translation into English.

For materials of conferences:

Riabinina A.A., Berezina E.V, Usol'tseva, N.V. Surface Tension and Lyotropic Me- so-
morphism in Systems Consisting of Nonionogenic Surfactant and Water, Liotropnye zhid-
kie kristally and nanomaterialy: shornik statei VII Mezhdunarodnoi nauchnoi konfer- entsii
(Lyotropic Liquid Crystals and Nanomaterials: Proceedings of the Seventh International
Conference), Ivanovo: Ivanovskii Gos. Univ,, 2009, 73-75.

The last names of authors are given in transliteration, title of the work - in translation
into English. The main thing in descriptions of conferences is the name of conference in the
language of original (is given in transliteration if there is not its English name), indicated by
italic. Translation of the name into English is given in brackets. Imprint (place of holding a
conference, place of publication, year, pages) - in English.

For monographs and other books:

Nenashev M.F. Posledneepravitel’stvo SSSR [Last government of the USSR]. Moscow,
KromPubl,, 1993. 221 p.

Clinical Anesthesiology & Intensive Care, N 2 (18), 2021 o3 m



The last names of authors are given in transliteration, title of the book - in italic in trans-
literation with translation into English in the square brackets. Place of publication, year of
publication, total number of pages - English, name of publishing house - in transliteration.

Please, note: in the references in the Roman alphabet it is necessary to indicate all the
authors of the literary source, which you refer to. The name of the source (Journal, confer-
ence, book) is always indicated by italic.

The observance of these rules will provide the true representation of quoted sources in
the majority of abstract scientometrical databases.

15. Abbreviations of words and word combinations are given according to DSTU 3582-97
and GOST 7.12-93.

For those who have no access to the complete DSTU text, there are examples of
bibliographic records registration on the site of the Odessa Medical University. Access by
link: http://odmu.edu.ua/index.php?v=1179.

16. Information about authors, which contains academic status and degree, the last
name, name and patronymic (in a full form), place of work and occupation, address for
correspondence, telephones and faxes numbers, e-mail address are added to the article on a
separate sheet of paper in the language of original and English.

17. The published materials executed with the use of computer technologies, are added
by materials of computer type-setting and graphic on a diskette (CD, DVD).

The text can be done in the following formats: Word for Windows, RTF (Reach Text
Format). Graphic material should be submitted in separate files of the XLS, TIFE, WMF or
CDR formats. Resolution of stroke originals (the graphics, schemes) of the TIFF formats must
be 300-600 dpi B&W, semitone (pictures, etc.) - 200-300 dpi Gray Scale (256 gradations of
gray). Width of graphic originals - 5.5, 11.5 and 17.5 cm.

18. Articles are subjected to scientific reviewing, as a result of which the decision about
the work is taken whether to publish it or not. The rejected articles are not returned and are
not resubmitted.

19. The Journal reserves the right for editorial correcting, which does not distort its
contents, or returns an article to the author for correction of revealed errors. The articles
sent to the authors for correction, should be sent back no later than in three days after being
received by authors.

20. The date of article’s coming to the Journal is the day when editorial office receives the
final variant of the text.

In order to increase responsibility of a reviewer for the recommended work, under the
article one writes his scientific degree, scientific rank, initials and last name, excluding the
articles, presented by members of NAS and governmental academies of Ukraine.

21. Proof-reading are not sent to the authors, however if it does not disturb the term of
Journal release, a preprint version can be provided, in which only type-setting and factual
mistakes can be corrected.

22. The articles that do not conform to these rules, are not submitted.

23. The articles for the publication are sent to the address: 65082, Ukraine, Odesa,
Valihovskyy lane, 2.

24. Contact number: 0967975979.

25. E-mail: aicjournal@gmail.com

26. Website aicjournal.com.ua

Editorial Board

m 94 KniniuHa aHecTesionoria Ta iHTeHcuBHa Tepanis, N2 2 (18), 2021



Addition to the Manual of Article Style
for “Clinical Anesthesiology and Intensive Care” Journal

DECLARATION on Originality of the Text of the Scientific Article

I(we) (name, first namt and patrymonic of the the author or authors (all authors
of the scientific article are indicated) declare that in (the name of the scientific article)
the available text, obtained as a result of own researches (clinical investigations) is original,
absent improper quotings, borrowings of other text, or information given in the section 32
and 69 of the Law of Ukraine “On Higher Education”.

[(we) declare that my scientific study is executed independently, and has no plagiarism
elements.

All borrowings from the printing and electronic sources, as well as from defended before
scientific studies, candidate’s and doctoral dissertations have the proper references.
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