AHOTALIA

Mueane 1.1 Ontumizaiisi  perioHapHUX  METOIB  MEPUONEPAIiTHOTO
3HEOOTIOBaHHS TIPH KOPEKIli JHKomoai0Hoi nedopmartii rpyIHOT KIITKH y JITEeH. -
KBamidikamiiitna HaykoBa mpaisg Ha mpaBax pykomucy. [luceprtariiss Ha 3700yTTS
cTyneHs nokropa (inmocodii 3a cremiampHicTIO 222 «Menumuaay (22 Oxopona
3M0poB’si). — JIBbBIBCHKHI HAIlOHAIBHUM MEAWYHHWA YyHIBEpcUTET iMeHi Jlanmma
[Namumsroro MO3 Ykpainy, JIsBis, 2021.

JlocmiIKEHHsT MPOBEAEHO 3 METOK MOKpPAILEHHS SKOCTI MEepUONEpPaLiitHOro
3HeOosieHHs nitel mpu kopekiii JIJII'K 3a Nuss B ymoBax komOiHallii 3araibHO1
aHecTe3li 3 pI3HUMHU perioHapHuMu Osokagamu. Jlo nocmimkeHHs BKItoYeHO 137
MAII€HTIB, SIKI TEPEHOCKIN ONepaliio KOpeKUli Jikonoai0Ho1 Aedopmallii rpyaHoi
kiiTkH 3a Nuss Ha 6a31 KHIT JIOP JIOAKJI « OXMATIAUT». B npocniekTuBHY rpymny
BKJIIOUeHO 60 mimmiTKiB (XJomyuku/niByarka = 47/13), siki paHIOMi30BaHi Ha TpH
rpyiu o 20 B KOXHIH B 3aJ€XKHOCTI B METOAY IepionepaliitHol aHaaresii:
CTaHJapTHa emiAypajbHa aHecTe3lss Ha piBHI MakcumanbHOi aedopmanii (CEA),
BHCOKa emigypaibHa aHecte3iss Ha piBHI Th2-Th3 (BEA) Ta O6inarepanbpHa
napaBepTeOpansHa anectesis (IIBA) Ha piBHI MakcuMaibHOI gedopmaiiii. 3a METO10M
3a0€3MeUeHHS MPOX1THOCTI JUXATHHUX MUISAX1B MaIll€EHTIB PaHIOMI30BaHO B Bl TPYIIH:
B rpym S (n=31) i"TyOamio Tpaxei MpOBOAWIM CTaHAAPTHOK OIHOMPOCBITHOIO
TpyOKOI, 1 Il TOKpAIlleHHs Bidyaiizaiii Xipypru NpPOBOIWIM KAITHOTOPAKC 3
iHcydusiiero CO2 3 TUCKOM B TUIEBPaIbHIN MOPOXKHUHI 4-6 MM PT.CT.; Ta B Tpyni D
(n=28) inTyOamiro Tpaxei MPOBOJIWIN JBOIMPOCBITHOIO JIBOOIYHOIO I1HTYOAIIHHOIO
TPpyOKOIO JUISI PO3AiIBHOI BEHTWJIALII JICTCHIB, a IS ITOKpAIISHHS Bi3zyasisarii
KojabyBaiy JIeTeHI 3 BIJKPUTUM ITHEBMOTOPAKCOM 0€3 J0JaTKOBOTO THCKY B
TUIeBpaIbHIN NOPOXKHUHI. B 1HIII mpocniekTHBHIN Tpymi y 24 Nalli€eHTiB aHai3yBalH
aHectesionoriyHe 3a0e3MeuyeHHs] eTany BHJAJICHHS KOPEerywodYoi IuacTuHu. B
PETPOCIIEKTUBHIN Tpymi (n=53) MOCTIKYyBaIM 1HIUAEHTHICTh Ta (PAKTOpH PUBUKY
xpoHizaiii 6omro micis kopekuii JIII'K 3a Nuss.

Ha noka3uuku remonunamiku mifg yac kopekiii JIII'K 3a Nuss BIIuBamOTh K

METO/M aHecTe31i, Tak 1 XipypriuHi MaHimyssuii. CTaHaapTHa enigypajibHa aHecTe31s
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(CEA) na piBHI MakCUMaiabHOI Jedopmallii BHUKIUKANa HAHOUIbINEe 3HUKCHHS
aprepianbHoro THCKY (ATcuct. —Ha 18.1%, ATaiact. — Ha 33%, ATcep. —Ha 26%) 31
sumkeHHs M YCC na 10% mnopiBHSHO 3 BUXITHUM piBHEM A0 aHecrtesii. Bucoka
enigypaisHa anecresist (BEA) nHa piBai Th2-Th3 Buximkana nomipHe 3HMWKeHHS AT
(ATcucr. — Ha 14.8%, ATnmiact. — Ha 22%, ATcep. — Ha 19%) 31 3umwkenasM YCC Ha
10%. Ha Tm mapaBeprebpanbnoi anectesii (IIBA) cmocrepiramach He3HayHa
taxikapaisi, AT 3umxyBanace MiHiManbHO (ATcuct. — Ha 8.6%, ATnmiact. — Ha 12%,
ATcep. —Ha 11%). Pizaui mix rpynmamu 0y:ia 3aaunoro st ATcucr. (Kruskal-Wallis
test: H (2, N=60) = 8.06; p = 0.02), minsa ATmiacr. (Kruskal-Wallis test: H (2, N= 60)
=15.4; p =0.0005), s ATcep. (Kruskal-Wallis test: H (2, N= 60) = 16.6; p =0.0002),
st YCC (Kruskal-Wallis test: H (2, N=60) = 10.7; p=0.0047). Enesaiiisi rpyAHUHH,
KaIHOTOPAKC CYNpPOBOKYBAIHUCH AesikuM miBuIeHHsIM AT 6e3 30uibmenns YCC.
Hampukinii onepatii y BCiX Ipynax reMOJMHaMIYHI MOKa3HUKU TOBEPHYJUCH A0
BUXIJTHOTO piBHA. [IOKa3HUMKM TEMOJIMHAMIKM TIEpe] OMNEpalli€l0o Ta aHeCTE3I€l Y
namieHTiB 3 JI/II'K He kopentoBanu 3 TshKKICTIO AedopMariii 3a ingexcoM Haller.

[HTpaonepaniiHo NPOBOAMBCS aHANI3 HACTYIHUX MOKA3HUKIB KapAlalbHOI
(GyHKIIIT 13 3aCTOCOBaHHSAM HEIHBA3MBHOI'O MOHITOPY aHAII3y apTepiaibHOI MyJIbCOBOT
xBuwii (Nihon Kohden, Tokyo, Japan): po3paxyHKOBiI 3HAY€HHSI CEPIIEBOTO BUKHIY
(esCCO), innekca cepueBoro Bukuay (esCCl), ymapuoro o6’emy (esSV), iHmekca
yaapuaoro 00’emy (esSVI) ta UCC. Tsokkicte nedopmariii rpyTHUHHA 32 1HIEKCOM
Haller nepen mouatkom aHecTtesii Ta omepailii MaB 3BOPOTHY KOPEJAIIIO CepeaHbOT
cwm 3 eSCCO (r = - 0.39, p= 0.002), esCClI (r = - 0.46, p < 0.0001), esSV (r = - 0.31,
p=0.015), ra esSVI (r = - 0.40, p = 0.001), ane ne kopemtoas 3 UHCC (r = 0.0018, p =
0.99).

BBenenHs B HapK03 Ta BUKOHAHHA perioHapHuX Omokana 3un3mino esCCO B rpymi
CEA na 20%, B rpymi BEA — Ha 5.9%, Ta B rpyni [IBA — na 5.4% (Kruskal-Wallis
test: H (2, N=60) = 9.22; p =0.0099). Take 3HMXCHHS CEpPIICBOTO BUKKUY BiI0YJIOCH B
ocHOBHOMY 3a paxyHok 3HmkeHHs UCC. Ilicns eneBaili rpyJJHUHU Ta HaKJIaJaHHS
kanHoTopakcy esCCO OyB BUIIIMM 3a BUX1IHHM piBeHb Ha 9.4% y Bcix rpynax. Biuus

potariii rutactuHu Ha esCCO O0yB HecyTTeBUM. [1iciist 3aKkiHUEHHS onepallii Ta anecTesii



cepuieBuil BUKHA OyB BHINUM 3a MepepomnepamniiiHuii piBeHb Ha 3.4%. Jlunamika
1HJIEKCY CEPIIEBOr0 BUKUY Oyiia MoI0HOI0 10 JUHAMIKH CEPIIEBOTO BUKHUILY.

Junamika yaapHoro o0’emy (esSV) micis BBEICHHS B HAPKO3 Ta BUKOHAHHS
perioHapHuX OJOKiB Bifpi3Hsu1ach MK Tpynamu: B rpym CEA 3au3uBcs Ha 7.9%, B
rpymi [IBA — 3au3uBcs Ha 2.5%, a B rpyni BEA —361nsmuBcs Ha 4.6%. [licns enesarrii
IpyJIHUHU yAapHUil 00’eM OyB BUIIMM 3a BUXiAHUM piBeHb B rpymi BEA Ha 23.1%, B
rpynt CEA — na 18.5%, ta B rpym [IBA — Bchoro Ha 4.4%. Ilpotsarom onepariii
yaapHuid 00’eM 3anuiiaBcsi HaHWK4MM B rpyni 1IBA, Ta HanpukiHmi omepauii Ta
HapKo3y yJapHui 00’€M CyTTEBO HE BIIPI3HABCS MiX rpynamu. Ilicnsa 3akiHueHHS
omepailii Ta ekcryOaiii Tpaxei esSV OyB BummMm Ha 11% mOpIBHAHO 3 BUXIAHUM
piBHEM [0 omepailii 6e3 CyTT€EBOI pi3HUILII MK TpynaMu. J(uHamika iHIEKCYy yaapHOTO
00’emy Oyna moaioHOI0 A0 auHamiku yaapHoro o0’emy. Kopexkmis JIJII'K 3a Nuss
NoKpallye KapaianbHy (yHKIiI0. 3MiHM KapaiaibHOi (DYHKII CHOCTEpIraroThCs 3
eTamy eJieBarii IpyJHUHH, TPOJOBXKYIOThCS Ha eTalli KamHoTtopakcy. IlinBuieHHs
yaapHOTO 00'eMy Ta 1HJIEKCY yaapHOro o0'eMy € OubIl iHGOPMATUBHUMHU, HIXK 3MIHH
CEpLIEBOr0 BUKUIY Ta 1HJEKCY CEpLEBOr0 BUKHAY, TaK SK OCTaHHI 3aJeXaTb Bijl
YaCTOTH CEPLEBUX CKOPOUYEHbB, HA SIKY BIUIMBAIOTH KOMIIOHEHTH aHECTE3li.

OpHonereHeBa BEHTUJIAILIA 4Yepe3 JABOMPOCBITHY JIIBOCTOPOHHIO TPYOKy Ta
BEHTWJIAIIIA KpPi3b OJHONPOCBITHY TPyOKy 3a0e3neuyBaiu aJeKBaTHI IapaMeTpH
BeHTWJIAIIT Ta okcurenarii npu kopekuii JIJAT'K 3a Nuss. KinbkicTs mOBTOpHUX P00
iHTyOaii Tpaxei cranoBuio B rpymi S — 1 Bunagok 3 32 (3.1%), ta B rpyni D — 2
sunanxu 3 28 (7.1%): ¥? = 0.51; p=0.48, kputnune 3HaueHHs ¥ 111 P<0.05 CTaHOBHUTH
3.84. ToOTo 3a KIIBKICTIO MOBTOPHUX CTIPOO 1HTYOAIIIT BIAMIHHICTS MK IpymaMu Oyia
CTATUCTUYHO HE3HAUYI[0r0. AOCOTIOTHUN PU3UK TOBTOPHUX CIIPOO 1HTYOAIli1 B TpyIIi
S cranouB 0.33; a B rpyni D — 0.54. CnisBignomenns manciB (OR) = 0.42 [0.036 —
4.891]. Orinka Xipyprom sIKOCTi Bi3yauri3arlii onepariiiHoro moJis o S-0anbHii nkai
Oyna kpamroro B Tpyni D — 4.5 6amm, aHix B rpymi S 3 6amu (p<0,000001) Ha Bcix eTamax
omepariii.

B poboti nmocnimkyBanu CcTpec-BiANOBIAbL OpraHi3My Ha OIEpallilo KOpeKIii

JIAT'K 3a Nuss B yMOoBax KOMOIHAIII1 3arajbHOI aHecTe31i 3 pPISHUMHU PEriOHApHUMHU
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0JI0KalaMu 3a PIBHEM KOPTH30JIy Ta IJIFOKO3U Y CUpOBAaTIll KpoBi. CepeHe 3HAUYCHHS
KOPTH30J1y CHPOBATKU CEPE]I YCIiX MaI[i€HTIB Iepe 1 oneparriero cranoBus 342.4 [282.1-
415.0] uMonb/1 6€3 CyTTEBOi PI3HUIN MK Tpynamu. PiBeHb KOPTH301y B KpPOBI
3HIDKYBaBcs 1 yac oneparlii B rpym CEA nHa 41%, B rpyni BEA — na 30% Tta B rpymi
[IBA — na 31% nopiBHSIHO 3 BUXiTHUM piBHEM. [licis 3akiHUeHHS omepallii KOpTU30J1
3aJIMIIIABCS HUKYIMM 32 Buxiguuii piseHs B rpymi CEA Ha 28%, B rpymni BEA — na 20%
ta B rpyni [IBA — Ha 26%. CepenHiii piBeHb TUIIKEMIi cepel] yCiX MAallEHTIB Mepen
onepauiero ctaHoBUB 4.62 [4.01-5.05] MMounb/a ©6€3 CyTT€EBOI PI3HMII MIX IPYIAMH.
[1ix yac onepanii rkeMis 3HU3UIACh MTOPIBHSAHO 3 BUX1AHUM piBHEM B rpyni CEA Ha
11%, B rpymi BEA Ta [IBA — Ha 5%. Iliciga 3akiH4eHHsS omnepauii TJIKeMis
M1JIBUIIIIIACK 10 BUXITHOTO PiBHS. JI[MHaMika KOPTU30JTy Ta IIIIOKO3U CUPOBATKHU Oyia
CXOKOI0 y BCIX rpynax 31 CTaTUCTUYHO HE3HAYHOIO MIXKIPYIOBOIO BIAMIHHICTIO Ha
BCIX eTamax.

VYci Tpu BapiaHTH perioHapHOTO 3HEOOJIIOBaHHS 3abe3rneuyBaiu ePeKTUBHUN
KOHTpOJIb OoJto micis onepatii NusS. [Ipotsarom Tpbox 110 micis oneparuii cepeaHs
1HTeHCUBHICTh 007110 32 BAIII icToTHO He Biapi3HsuIach MK rpynamu: B rpyni CEA —
1.3 [0.9-1.5]; B rpymi BEA — 1.0 [0.6-2]; ta B rpym [IBA — 1.2 [0.8-1.8] (tect
Kpyckana-Yomica: H (2, N= 60) H=0.42; p=0.81). 3arajibHa KiJbKICTh €ITi30/1iB
iHTeHcuBHOCTI Oomro 3a BAIIl >4 cm, mo morpeOyBain T0JaTKOBOTO BBEICHHS
OITIOIIHOTO aHANTeTHKa, 32 TPHU JI0OM MICis omeparlii CTaHOBWJIA MO 7 BHUIIAJKIB B
koxHIA 3 Tpyn CEA ta BEA, ta 10 Bumaakie — B rpymi [IBA. Pi3aums mporo
IOKa3HMKa Mix rpymnamu 0yna HecyTTeBoro (x* = 0.865, p=0.649).

3 METOI0 BUBYHTH YaCTOTY PO3BUTKY, IHTEHCHUBHICTH Ta XapaKTEP XPOHIYHOTO
00J1r0 OYJIO MPOBEICHO PETPOCIIEKTUBHE JOCIIKCHHS 53 MAaIli€HTIB, K1 MEPEHOCUIIN
kopekiito JIAI'K 3a Nuss. Jlis BUSIBICHHS HEBPOMNATUYHOTO KOMIIOHEHTa OO0
BUKOpucTOBYBaBca onuTyBalbHUK PainDETECT. Ha xpoHiuyHuMI O11b CKap KHIHCS
32% mnamieHTiB. Y OUIBIIOCTI NALIEHTIB BIH OyB MOMIPHOI 1HTEHCHBHOCTI,
JIOKaI13yBaBcsl M0 MEPEAHIX aKCUIIIPHUX JITHISIX Y MICUSAX CTOSIHHS IJIACTUHU, BAHUKAB
13 4vactororo Big | pa3dy Ha TwklaeHb a0 | pa3y Ha Micsilb Ta MaB O3HAaKU

HelponmaTuyHoro 0oso. XpoHIYHMI Oub BHCOKOI iHTEHCHMBHOCTI OyB y 11.2%



MamieHTiB. PU3UK PO3BUTKY XPOHIYHOro 000 OyB BUIIMM Yy TAIEHTIB 13 OLIBII
BUPaKCHOIO JehopMalli€ro, 3 BUCOKOK IHTCHCUBHICTIO PaHHBOTO IMiCIISIONEPAIiiHOTO
00JIt0 Ta TIPU TTOBTOPHUX OTEpaIlisX.

AHami3 aHecTe310J0TIYHOro 3a0e3MeUeHHs MPOLeIyPH BUAAICHHS KOPETYHY0i
iactuHy micis kopekiii JIII'K 3a Nuss mokaszaB iHTpaomnepaliiiny ajgeKkBaTHICTh K
[1BA (rpyna PVA, n=14), Tak i cucTeMHOr0 oImioigHoro 3ae0oeHHs (rpyna G, n=10).
[lamientu B rpym PVA He nmorpeOyBanu 10AaTKOBOrO BBEAEHHS (DEHTAHLTY MiCIIA
MepuIoi 1031 B IHAYKIII HApKO3y, TOMAl SIK MaIllEHTaM TPYNH 3arajibHOI aHecTe3il
(eHTaHUT JOJATKOBO BBOAMBCA B cepeaHboMmy B 1031 200 mkr. Ilicns omeparii
IHTEeHCUBHICTH 0010 32 BAILI B rpymni 3arainbHoOi aHecTesli Oyiia 3Ha4HO BUIIOK0, HIXK
B rpymni PVA: oxpasy micns mpokuaaHHs BiJ HApKO3y Ta €KCTyOalii Tpaxei B rpymi
PVA — 0 [0-1], B rpyni G — 3 [2-4] (U=1.5; p=0.000002); BBeuepi B JieHb Omepaiii B
rpymi PVA — 1 [0-1]; B rpyni G — 3 [2-3] (U=6.0; p=0.000031); Ha HACTYIHHI paHOK
B rpyni PVA — 0 [0-0]; B rpymi G — 1.5 [1-2] (U=12.0; p=0.00027) cm 3a BAIII.

Haykosa nosusna pe3yibmamis 00C1i0HCEHH S

ABTOpPOM JIOBEJIEHUI aJIeKBATHUM AHTHUHOLMIIENTUBHUNA 3aXHUCT BiJl TPHOX
BapiaHTIB perioHapHoro 3HeOomoBanHsa npu kopekiii JIJII'K 3a NusS: cranmaptHa
emiaypajbHa aHecTe3is Ha piBHI MakcumanbHOi gedopmarii (CEA), Bucoka
eniaypanbHa anectesis Ha piBHI Th2-Th3 (BEA) ta OinarepanbHa mapaBepredpanbHa
anectesis (IIBA) Ha piBHI MakcumanbsHO1 nedopmariii. HaykoBo noBeneHo nepepary
BEA y Burasal Oumbmn crabuUIbHOI TEMOIMHAMIKM Ta KapaialbHOi (YHKIT B
iHTpaomnepaniinomy mnepioxi, mopiBHsHo 31 CEA ta [IBA.

Brepiiie BusiBneH1 0coOIMBOCTI CTpec-BiIMOBI I opraHi3My Ha kopekirito JIJIT'K
3a Nuss B ymoBax KOMOiHaIii 3arajdbHOi aHECTe3li 3 perioHapHUMHU OJIOKaIaMH:
3HIDKCHHSI piBHSA Koptu3ony Ha 34.8% (p<0.000001) Ta rmoxo3u — Ha 12.3%
(p=0.00018) B cupoBaTIIi KPOBI ITiJl Yac orepallii MOPiBHIHO 3 BUXITHUM PiBHEM JIO
omepaillii; MOBEPHEHHsSI TJIIKEeMil [0 BHUXIJIHOTO PIBHS TICJsI oOmepalii; Jesike
MIJIBUIICHHS KOPTU30Jy IICs Omepallii, SKUH 3aJIuIlaBCid HUKYUM 32 BUXITHUU

piBenb Ha 18.3% (p<0.000001).



Otpumasni B poOOTI J1aHi IPO 3BOPOTHY KOPEJISIII0 MK TSKKICTIO nedopmartii
rpyaHuHu 3a iHgekcom Haller ta mokasHukamMu kapaiadbHOI (YHKI CYTTEBO
JOTIOBHIOIOTh JOKa3W KOMIpecii KaMep cepisl BHACHIAOK jaedopmariii rpy HUHU.
Halyno mogansioro yTouHeHHS BIUTMB X1PYPT1YHUX MaHIMYJIAIIH Ha TeMOIMHAMIYHI
MOKa3HUKY 1111 9ac ornepaitii NUSS: miABUIIIEHHS apTepialbHOTO TUCKY 0€3 301IbIIICHHS
YaCTOTH CEPLIEBUX CKOPOUEHb IiJ] Yac eJeBallii rpyIHUHHU Ta KamHOTOpakcy. Bussieni
0CcO0IMBOCT1 KOMOIHALT BIUIMBY pET1IOHAPHUX OJI0KaJ Ta X1IpYPriuHUX MaHIMyJISL1N Ha
MOKa3HUKHU KapaianbHOi (yHKLII B IHTpaorepaniiHoMy nepiojii: 3HUKEHHS CEPLIEBOTO
BUKHUJY TiJ AI€I0 3arajibHOl aHEeCTe3li Ta perioHapHUX OJO0KaJ B OCHOBHOMY 3a
paxyHOK YacTOTH CEpPLEBHX CKOPOUYECHb, IMIJABHILIEHHS CEPIEBOTO0 BUKUIY IIiCHA
eneBallii TPyJHUHHA Ta HaKJIaJaHHS KarmHOTOpakcy. [loka3zaHuii MO3UTHBHHIA BILIUB
enilypaJibHOI aHecTe3li Ha yaapHuil 00’eM, SAKWUWA micas eneBalii TPyJIHUHU
nigsuiuBes Ha 23.1% B rpymi BEA, Ha 18.5% B rpyni CEA, Ta Ha 4.4% B rpymi [IBA
NOPIBHSAHO 3 BHXiAHUM piBHeM g0 onepanii (H=6.9; p=0.03). Takum uuHOM,
pe3ynbTaTd  JOCTIDKEHHS JIOTIOBHIOIOTh HAYKOBY JI0OKa30By 0a3y CTOCOBHO
MOKpaIlleHHs KapaianbHoi (yHKIT B pe3ynbTaTi kopekiii JIJIT'K 3a Nuss. JloBeneHo
OlIbIy 1HQOPMATUBHICTh 3MIH YJIApHOTO 00'€eMy, HIXXK CEpIIEBOTO BHUKHUIY, SKUN
3aJIeKUTh BiJl YaCTOTH CEPIIEBUX CKOpoueHb, Tak sk Ha YCC BIIIMBa€ KOMIOHEHTH
aHecTesli.

B po6oti goBenenuii eheKTUBHUN KOHTPOJIb OOJIO 3aCTOCYBAHHSIM PI3HHX
METOJ/IB PErioHapHOTO 3HEOOJIEHHS IMMICJA KOPEKINi JiikonoAioHoi nedopmarrii
rpyaHoi kriTky 32 NUSS 3a Oy1b-SKOT0 CTYIIEHS TSHKKOCTI Aedopmariii.

B poGoTi Bniepiie mokaszaHo, 1110 OJTHOJIETeHEeBAa BEHTWIALIS KPi3b JBOTIPOCBITHY
JTiBOOIYHY TPYOKYy Ta BEHTWIISIS Kpi3h OJHOIPOCBITHY TPYyOKy 3a0€3medyroTh
aJIcKBaTHI TapaMeTpu BEHTWIIMII Ta okcureHarii mpu kopekmii JIJII'K 3a Nuss.
JloBeneHo, M0 pO3MiabHAa BEHTWIALIS Kpi3b ABOMPOCBITHY JiBOOIUHY TpPYOKY
3abe3reuye Kpaury Bi3yali3aliio ONepaiiiHOro mosjsi NOpiBHAHO 3 BEHTUJIALIEIO KP13b
OJIHOTIPOCBITHY TPYOKY 3 KAITHOTOPAKCOM.

B po0Oorti Briepiie noka3aHo, 1o xpoHiunuii 01k micis kopekuii JIJAT'K 3a Nuss

BUHMKAE y 32% MNaIli€HTIB Ta Ma€ O3HAKU HeponatuuHoro 600, Buznaueni dhakropu



PHU3HUKY PO3BUTKY XPOHIUHOI'O OOJIIO: TSKKICTH AedopMaliii, IHTEHCUBHICTh TOCTPOTO
MiCIISIOTIepaIitHOTO OOJII0 Ta TOBTOPHI OIepalrii.

B poboti Bmepiie moBeaeHUil omioin-30eperarounii edekt OinarepanbHOi
napaBepTeOpanbHOI aHecTe3li MOPIBHSIHO 3 3arajbHOI0 AHECTE31€I0 Ta CHUCTEMHHUM
3HE0O0JICHHSIM TIPH BUAAJICHHI KOperyroodoi rmiactuau micis kopekii JIJII'K 3a Nuss.

Ilpaxmuuna yinnicme pe3ynomamis 00CAi0HCeHHS

ABTOpPOM 3alpoONOHOBaHAa METOJMKA BHCOKOI €MIIypalibHOI aHecTe3li i
nepuonepaiiitnoro 3uedontoBanHs npu kopekiii JIII'K 3a Nuss. 3actocyBanHs qaHoi
METOAMKM  J03BOJIA€  3a0e3meyuTd  Oulbll  CTaOUIbHY  TI'€MOJWHAMIKy B
IHTpaonepauliHoMy TMepiojl, MOPIBHAHO 31 CTaHAAPTHOIO EMiAypajbHOK Ta
O11aTepaIbHOIO MapaBepPTEOPATILHOIO aHECTE31€10 Ha PIBHI MAKCUMAaNIbHOI JedopMariii.
Pe3ynbratu poOOTH NMEPEKOHIMBO JOBOJAATH MEpeBary po3AilibHOI BEHTHUIISLIT KPi3b
JIBOIIPOCBITHY JIIBOOIYHY TPYOKY, 110 3a0e3Medye Kpally Bi3yali3alliio onepariiHoro
MOJIsl TIOPIBHSIHO 3 BEHTWIAIIEIO KPi3b OJHOMPOCBITHY TPYOKY 3 KalHOTOPAKCOM.
ABTOp TIPOJEMOHCTPYBAaB aJCKBAaTHUH IEpPHOICPAIliiHUA KOHTPOJIL OOJIF0 TIpH
3aCTOCYBaHHI yCiX TPhOX BaplaHTIB PEriOHAPHOTO 3HEOOTIOBaHHSA. ABTOp aKIICHTYE
yBary MpakTUYHHUX AHECTE310JI0TIB Ha BAXKJIMBOCTI KOHTPOIIO OO0 B PAHHHOMY
TiCIIsONepaitHOMY Mepioii, IO J03BOJISE 3HU3UTH XPOHI3aIliio 00ITIO.

KurouoBi ciaoBa: asecresis, emigypajibHa aHecTe3is, mapaBepTeOpalibHa
Oyokana, iHTyOaIisa Tpaxei, jgiiikononiOHa nedopmallis TPyJHOI KIITKH, Omnepariis
Nuss, BuJaleHHS IUIACTMHH, KOPTH30J, TIIKEMis, TIeMOJWHaMiKa, KapjaiajibHa

GbyHKIIisI, IHTEHCUBHICTH 00JIt0, XPOHIYHUHN O1JTb.

ANNOTATION
Myhal I.1. Optimization of regional methods of perioperative analgesia in
children undergone pectus excavatum repair by Nuss. — Ph.D. Thesis Manuscript.
The thesis for the degree of Philosophy Doctor in specialty 222 «Medicine» (22
«Health care») — Danylo Halytsky Lviv National Medical University of the Ministry
of Health of Ukraine, Lviv, 2021.
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The study aimed the improvement of perioperative analgesia in children
undergone pectus excavatum repair by Nuss under the combination of general
anaesthesia with different regional blocks. The study included 137 patients, undergone
pectus excavatum repair by Nuss at Lviv Regional Pediatric Hospital
“OKHMATDYT”. The prospective group of 60 adolescents (male/female = 47/13)
were randomized into three groups (n=20 in each) according to regional analgesia
technique: standart epidural anaesthesia in the dermatome of maximal deformity
(SEA), high epidural anaesthesia in Th2-Th3 level (HEA) and bilateral paravertebral
anaesthesia in the dermatome of maximal deformity (PVA). The patients were
randomized into two groups according to the airway protection technique: group S
(n=32) where the patients were intubated with standard single-lumen tube and
capnothorax with 4-6 mmHg intrapleural pressure was applied; group D (n=28) where
the patients were intubated with double-lumen left-side tube and an open
pneumothorax was applied without additional pressure in thoracic cavity. In the other
prospective group (n=24) the anaesthesiologic management during the bar removal
was analyzed. In the retrospective group (n=53) the incidence and risk factors of
chronic pain after pectus excavatum repair by Nuss were studied.

The hemodynamic parameters during the pectus excavatum repair by Nuss are
under the influence of anesthesia techniques and surgical manipulations. The standard
epidural anaesthesia in the level of maximal deformity resulted to significant decrease
in blood pressure (systolic BP (BPs) — by 18.1%, diastolic BP (BPd) — by 33%, mean
BP (BPm) — by 26%) and decrease in heart rate (HR) by 10% compared to initial level
before anesthesia. The high epidural anaesthesia (HEA) in Th2-Th3 level resulted to
moderate decrease in blood pressure (BPs — by 14.8%, BPd — by 22%, BPm — by 19%)
and decrease in HR by 10%. The paravertebral anaesthesia (PVA) lead to mild
tachycardia and minimal decrease in BP (BPs — by 8.6%, BPd — by 12%, BPm — by
11%). The intergroup difference was significant for BPs (Kruskal-Wallis test: H (2, N=
60) = 8.06; p = 0.02), for BPd (Kruskal-Wallis test: H (2, N= 60) =15.4; p =0.0005),
for BPm (Kruskal-Wallis test: H (2, N=60) = 16.6; p =0.0002), for HR (Kruskal-Wallis
test: H (2, N=60) = 10.7; p =0.0047). The sternal elevation and capnothorax increased
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BP without increasing HR. At the end of surgery hemodynamic parameters returned to
initial level before surgery. The hemodynamic parameters before surgery did not
correlate with deformity severity by Haller index.

Intraoperatively the following parameters of cardiac function were analyzed:
estimated cardiac output (esCCO), cardiac index (esCCl), stroke volume (esSV), stroke
volume index (esSVI) and heart rate using non-invasive monitor of arterial pulse wave
analyzing (Nihon Kohden, Tokyo, Japan). At the initial state before surgery and
anesthesia, the severity of pectus excavatum by Haller index had an inverse correlation
of moderate strength with esCCO (r = - 0.39, p= 0.002), esCCI (r =- 0.46, p < 0.0001),
esSV (r = - 0.31, p=0.015), and esSVI (r = - 0.40, p = 0.001), but not with HR (r =
0.0018, p = 0.99).

Induction of anesthesia and regional blocks led to decrease in esCCO in group
SEA — by 20%, in group HEA — by 5.9%, and in group PVA — by 5.4% (Kruskal-
Wallis test: H (2, N= 60) = 9.22; p =0.0099). Such decrease in cardiac output was
mainly due to decreased HR. After the sternal elevation and capnothorax esCCO was
higher by 9.4% than at initial stage in all groups. The bar rotation had no influence on
esCCO. After surgery and anaesthesia finished esCCO was higher by 3.4% compared
to initial preoperative level. The dynamics of cardiac index was the same as dynamics
of cardiac output. The dynamics of stroke volume (esSV) after induction of narcosis
and performing of regional blocks differed between groups: in group SEA it decreased
by 7.9%, in group PVA it decreased by 2.5%, but in group HEA it increased by 4.6%.
After sternal elevation esSV was higher than initial level in group HEA — by 23.1%, in
group SEA — by 18.5%, and in group PVA — by 4.4%. During the surgery, the stroke
volume remained the lowest in the PVA group, and at the end of the operation and
anesthesia, the stroke volume did not differ significantly between the groups. After
surgery and tracheal extubation, esSV was to 11% higher than baseline before surgery
with no significant difference between groups. The dynamics of the stroke volume
index was similar to the dynamics of the stroke volume. Nuss procedure for pectus
excavatume correction improves cardiac function. Changes in cardiac function are

observed from the stage of sternal elevation, continue at the stage of capnothorax.
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Increases in stroke volume and stroke volume index are more informative than changes
in cardiac output and cardiac output index, as the latter depend on the heart rate affected
by the components of anesthesia.

Separate lung ventilation throw the double-lumen tube (group D) and ventilation
throw the standard single-lumen tube (group S) supplied adequate parameters of
ventilation and oxygenation. The number of repeated intubation attempts were in group
S—1case (3.1%), and in group D — 2 cases (7.1%): x2 = 0.51; p=0.48, the adjusted y2
= 3.84 for p <0.05. The intergroup difference in repeated intubation attempts was
insignificant. The absolute risk of repeated attempts of intubation in group S was 0.33;
ingroup D—0.54; OR =0.42 [0.036 —4.891]. The quality of operation field visualation
evaluated by surgeon using 5-point scale was better in group D (4.5 points), than in S
— 3 points (p<0,000001) at all stages.

The stress response was evaluated using serum cortisol and glycaemia levels
during the correction of pectus excavatum by Nuss under the combination of general
anesthesia with different variants of the regional block. The average serum cortisol
level among all patients before surgery was 342.4 [282.1-415.0] nmol/L without
significant intergroup difference. During the bar rotation serum cortisol decreased in
SEA group by 41%, in HEA group — by 30%, and in PVA group — by 31% compared
with baseline levels. After surgery, the serum cortisol was lower than baseline
measurements in SEA group by 28%, in HEA group — by 20%, and in PVA group — by
26%. The average baseline glycaemia among all patients before surgery was 4.62
[4.01-5.05] mmol/L. During surgery glycaemia decreased in SEA group by 11%, in
HEA and PVA groups — by 5% compared with the baseline level. After surgery finished
the glycemia increased up to baseline level. The dynamics of serum cortisol and
glycaemia were similar in all groups with statistically insignificant intergroup
differences at all stages.

All three variants of regional analgesia supplied an effective pain control
postoperatively after Nuss procedure. The average pain intensity by VAS during three
postoperative days was in SEA group — 1.3 [0.9-1.5]; in HEA group — 1.0 [0.6-2]; and
in PVA group — 1.2 [0.8-1.8] (Kruskal-Wallis test: H (2, N= 60) =0.81). The total
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incidence of pain intensity by VAS >4 cm, requiring additional opioid administration
during three postoperative days was 7 cases in each of SEA and HEA groups, and 10
cases — in PVA group. The intergroup difference was insignificant (x> = 0.865,
p=0.649).

The incidence, intensity and characteristics of chronic pain was studied
retrospectively in 53 patients after Nuss procedure. The PainDETECT questionnaire
was used to detect the neuropathic component of pain. 32% of patients complained of
chronic pain. In most patients, it was of moderate intensity, localized along the anterior
axillary lines at the site of the bar fixation, occurred with a frequency of once a week
to once a month and had signs of neuropathic pain. Chronic high-intensity pain was
present in 11.2% of patients. The risk of developing chronic pain is higher in patients
with more severe deformity, with high intensity of early postoperative pain and after
repeated surgery.

The study of the anaesthesiologic management of bar removal after Nuss
procedure showed the same intraoperative effectiveness of general anaesthesia with
bilateral paravertebral block (PVA group, n=14) and systemic opioid analgesia (G
group, n=10). Patients in PVA group did not need additive fentanyl administration after
the induction dose, while the patients in G group needed 200 mcg fentanyl in average.
Postoperatively the pain intensity was higher in G group than in PVA group:
immediately after awaking from anaesthesia and extubation of trachea in PVA group
—0[0-1], and in G group — 3 [2-4] (U=1.5; p=0.000002); in the evening after surgery
in PVA group —1[0-1], in G group —3[2-3] (U=6.0; p=0.000031); in the next morning
in PVA group — 0 [0-0], in G group — 1.5 [1-2] (U=12.0; p=0.00027) cm VAS.

Scientific novelty of research results

The author established adequate antinociceptive protection supplied with three
variants of regional anesthesia for pectus excavatum repair by Nuss: standart epidural
anaesthesia in the dermatome of maximal deformity (SEA), high epidural anaesthesia
in Th2-Th3 level (HEA) and bilateral paravertebral anaesthesia in the dermatome of

maximal deformity (PVA). The advantage of HEA as more stable hemodynamics and
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cardiac function intraoperatively, compared to SEA and PVA, has been scientifically
proven.

It was shown for the first time the features of the stress response of the body to
the pectus excavatum repair by Nuss under the combination of general anesthesia with
regional blockades: reduction of serum cortisol by 34.8% (p <0.000001) and glucose -
by 12.3% (p = 0.00018) during surgery compared with the baseline before surgery;
return of glycemia to baseline after surgery; some increase in cortisol after surgery,
which remained below baseline by 18.3% (p <0.000001).

The data obtained in the study on the inverse correlation between the severity of
sternal deformity by Haller index and indicators of cardiac function, significantly
complete the evidence of cardiac chambers compression due to sternal deformation.
The effect of surgical manipulations on hemodynamic parameters during Nuss
procedure was further clarified: increase in blood pressure without increase in heart
rate during sternal elevation and capnotrax. The peculiarities of the combination of
regional blockades and surgical manipulations on the indicators of cardiac function
intraoperatively were revealed: reduction of cardiac output under general anesthesia
and regional blockades mainly due to heart rate decrease, increase of cardiac output
after sternal elevation and capnothorax. The positive effect of epidural anesthesia on
stroke volume was shown, which after sternal elevation increased by 23.1% in the HEA
group, by 18.5% in the SEA group, and by 4.4% in the PVA group compared to
baseline before surgery (H = 6.9; p = 0.03). Thus, the results of the study add the
scientific evidence for the improvement of cardiac function as a result of pectus
excavatum correction by Nuss. It has been proved that the changes in stroke volume
are more informative than cardiac output, which depends on the heart rate, as the heart
rate is affected by the components of anaesthesia.

The study proves effective pain control using various methods of regional
anesthesia after correction of pectus excavatum by Nuss at any degree of severity of
the deformity.

The study shows for the first time that both isolated lung ventilation through the

double-lumen left-side tube and ventilation through the single lumen tube provide
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adequate parameters of ventilation and oxygenation during pectus excavatum repair by
Nuss. It is proved that isolated ventilation through a left-side double-lumen tube
provides better visualization of the operating field compared to ventilation through a
single-lumen tube with capnothorax.

It has been shown for the first time that chronic pain after pectus excavatum
repair by Nuss occurs in 32% of patients and has signs of neuropathic pain. Risk factors
for the development of chronic pain have been identified: severity of deformity,
intensity of acute postoperative pain and repeated surgery.

The opioid-preserving effect of bilateral paravertebral anesthesia was proved for
the first time in comparison with the general anesthesia and systemic analgesia for bar
removal after pectus excavatum repair by Nuss.

The practical importance of the research results

The author proposed a method of high epidural anaesthesia for perioperative
analgesia for pectus excavatum correction by Nuss. The use of this technique allows to
provide more stable hemodynamics intraoperatively, compared with standard epidural
and bilateral paravertebral anesthesia in the dermatome of maximal deformity. The
results convincingly prove the advantage of separate ventilation through the double-
lumen left-side tube, which provides better visualization of the operating field
compared to ventilation through the single-lumen tube with capnothorax. The author
demonstrated adequate perioperative pain control using all three regional anesthesia
techniques. The author accentuated the attention of practical anesthesiologists on the
Importance of pain control in the early postoperative period, which reduces the
chronicity of pain.

Key words: anaesthesia, epidural anaesthesia, paravertebral blockage, tracheal
intubation, pectus excavatum, Nuss procedure, bar removal, cortisol, glycaemia,

hemodynamics, cardiac function, pain intensity, chronic pain.
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