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Cunuyurn M.M. 3acTocyBaHHS MPOJIOHTOBAHOI MapaBepTeOpanbHOi aHaIbre3ii
17 YJITPa3BYKOBUM KOHTPOJEM JJig 3HEOOJEHHS Ta MPO(UIAKTHKH XPOHIYHOTO
00Jb0BOTO CHHJIPOMY Y XBOPHUX Micisi TopakoToMii. — KBamidikamiiina HaykoBa mparis
Ha TpaBax PYKOIHUCY.

Hucepramiss Ha 3700yTTS HAyKOBOTO CTYIEHS JAokTopa (imocodii 3a
crnerianpHicTIO 222 MenunuHa, HaykoBa crienianbHicTh 14.01.30 — « AHecTe3io0oTis
Ta 1HTeHCUBHa Tepamis» (22 Oxopona 3mopoB’s) — HarioHanbHuil yHIBEpCUTET
oxoponu 3710poB’st Ykpainu imeHi I1. JI. llynuka, Kuis, 2021.

Memoro naHOTO MOCTIKEHHS OyJI0 MIIBUIIMTH €(PEKTHBHICTh Ta O€3IeKy
MICSONEPALIITHOTO 3HE00JIEHHS Y XBOPHUX IMICIISI TOPAKOTOMIT HUISIXOM 3aCTOCYBAaHHS
IIPOJIOHTOBAHOI MapaBepTeOpabHOI aHaIbre31i 13 BUKOPUCTAHHSM YJIbTPa3BYKOBOIO
KOHTPOIJTIO.

HocnimkeHnHss Oyyno moOyJI0BaHO Ha MOPIBHSHHI METOJMKHA 3HEOOJICHH 3
BUKOPUCTAHHSIM BHYTPIIIHbOBEHHOTO BBEJEHHS MOpP(QIHY, 10 KOHTPOIIOETHCS
NaIi€eHTOM, 3 METOAMKAaMHU, SKI BKJIIOYAIA 3aCTOCYBaHHS HEHpoakcialabHOI
(emimypanbHOi) Ta perioHapHoi (mapaBepTeOpalibHOI) aHANbre3li y XBOPUX MICIA
TOPAaKOTOMII.

VY nocnipkeHHs yBiMnuio 98 marieHTiB (cepenHiil Bik ckiaaas Big 52,9 + 13,4
no 62,8 + 14,3pokiB), siki Oynu npoornepoBani B KJI «®eodanisy, JJYC Ha opranax
IPyAHOI MOPOKHUHU 13 TOPAKOTOMHOTO JIOCTYITY.

VY [OoCHiIKEHHI 3aCTOCOBYBAJIMCH 3arajlbHONPUKHATI Ta CTaHAAPTU30BaHI
METOJIY KIIIHIYHOTO 00CTEKEHHS Ta CTATUCTHIHOI 0OPOOKH.

3a crarTio, BIKOM, 1HJIEKCOM Macu Tina Ta pu3ukoM 3a ASA maiieHTH Oyiu
PO3MOUIEHN HACTYITHUM YMHOM. B nocnikenHs 0yno BkitoueHo 68 4osoBikiB Ta 30
)iHOK. CepeHii BIK MaIieHTiB ckaanas Big 52,9 + 13,4 mo 62,8 + 14,3. [naexc macu
TiJla TALIEHTIB BCIX TPHOX MOCHIAHUX rpyn mnepeBunryBaB 30, mo Biamoigaio [
CTYNEHIO OXUPIHHA. 3a oIiHKo ASA mepeBakHa OUIBIIICTH MAITIEHTIB BCIX 3-X
nociigaux rpym (Bix 80 mo 90 %) nanexana no Il ta III rpyn pusuky.

Jo nepiioi gocaiaHol rpynu yBidmIIo 37 MamieHTiB Micas TOPaKOTOMI, Y SIKUX

METOJIOM MICIISIONepaIiiHoro 3HeOoJeHHs Oyia TPOJOHrOBaHA eIiIypajibHa



ananeresiss (EJIA) po3unHOM pomiBakaiHy B IO€JHAHHI 3 PO3YMHOM MOpP(PiHY
BHYTPIIIHEOM's130BO0 B 7031 10-20 Mr/moOy. B 3aJIeXKHOCTI BiJl CTyNEHIO OO0 3a
BI3yasibroro a”anoroBoro mkanow (BAILI), na ¢boHi B/M BBEeJCHHS KETOPOJIAKY B
¢ikcoBaniit 1031 90 mr/nody. o npyroi gocniaHoi rpynu BiimoB 31 mamieHT micis
TOpAaKOTOMIi, SIKI OTpUMYyBajiu Oe3mepepBHE BBEJICHHS  pOIMiBaKkaiHy B
napaBepTeOpaibHuid IpocTip (rmapaBepreOpanbHa aHanberesiss — [IBA) B nmoeaHanHi 3
po34rHOM MOP(}iHY BHYTPIIITHEOM'SI30BO B /1031 10-20 Mr. B 3aJI€)KHOCTI BiJl CTYIICHIO
6omto 3a BAILL, Ha ¢oHi B/M BBeIeHHs KETOPOJIaKy B (pikcoBaHiii 1031 90 mMr/n00y. o
TpeThoi Tpynu (KOHTpOJbHOT) yBiknuio 30 mMmamieHTiB, K OyJIu MPOOINEpOBaHI Ha
opraHax TPYAHOI KJIITKA 3 BUKOPHCTAHHSIM TOPAKOTOMIYHOTO JOCTYITY, y SKUX JJIS
3HEOOJICHHS BUKOPUCTOBYBAJIACh BHYTPIIIHBOBEHHA, TMAIllIEHT - KOHTPOJhOBaHA
ananbresis (KITA) pozunnoM mopdiny B 1031 30-50 Mr. Ha 100y Ha (hOHI 3aCTOCYBaHHS
HII33 (ketoposaka TpomeTamMil) B ¢hikcoBaHiil 1031 90 Mr/no0y B/M.

Ominky e(EeKTUBHOCTI PI3HUX METOJUK B PAaHHbOMY MiCIsIONEpaIiiHOMY
nepiosl NpoBoAWiM TpoTArom 3-x ai0. EdekTuBHICTh 3HEOOJIEHHS OL[IHIOBAIM 3a
BAIII B craHi criokoto Ta mija yac (G13MYHOT0 HaBaHTAXKEHHSI TUXaJIbHOI MYCKYJIaTypu
(mpoBeneHHs qociKeHHs (yHKIIIT 30BHITHBOTO AuxanHs — O3]).

Ha Bcix eranax nocnimxenns EJIA 1 TIBA 3a ehexkTUBHICTIO TTICIsIONIEPaLITHOTO
3HeO0IeHHST CyTTeBO mnepeBakanu wmeron KIIA mopdiHoM, 1m0 3HAWIIO CBOE
BiJOOpaKeHHs B Maibke B 2 pa3u HIDKUUX mokasHukax 6oumro 3a BAILI (P < 0,05). Ha
etamni (I3UYHOTO0 HaBaHTAXKECHHS NUXajibHOI MyckynaTypu (BukoHanHs ®3]]) TIBA i
EJIA 3abe3medyBanu ajekBaTHE TicisomepaliifHe 3HEOOJIGHHS 3  PIBHEM
1HTeHcHBHOCTI Ooirro 3a BAIII 33,8 1 38,7 GamiB BigmoBigHo, 10 Ha 6,2 1 1,3 Gamm
HIDKYE TOporoBoro piBHs edexkruBHoro 3uedosenns (P < 0,05). KonrponbHa rpyna 3a
nokazuukamu BAIII He 3a0e3nedyBaia aeKBaTHOrO 3HEOOJICHHS M1 Yac (Pi3UIHOTO
HABAaHTAXKEHHS IHUXAIbHOI MYCKYJAaTypH, OCKUIbKI piBeHb Ooiito 3a BAIIl y xBOopux
i€l mociiaHoi rpynu Ha 21,2 Ganmu mepeBUIlyBaB MOPOTOBUN PiBEHb €(PEKTUBHOTO
3ne0oneHHs B 40 6ainis 3a BAIIL.

Jlnst  omiHKM  €EeKTUBHOCTI 30BHINIHBOTO JWXaHHS BHKOPUCTOBYBAJIach

cnipomeTpis. JlocmikeHHS TPOBOAMIM O Omepamii Ta Ha Jpyry nao0y



nicisonepaniiHoro nepioay. s O1IHKK CTaTUYHOTO JIETEHEBOTO 00'eMy HaMu OyI10
oOpaHo XUTTeBY €MHICTHh JiereHb (OKEJI), 3a gomoMorow SKoi OIHIOBAJINCH
PECTPUKTUBHI 3MiHHM. J[JI1 OIlIHKKM JUHAMIYHOTO BEHTWIALIIMHOTO IapaMeTpy
(OLiHIOBAIMCH OOCTPYKTUBHI 3MiHH) - 00'eM (opcoBaHOrO BUIMXY 3a | CeKkyHAy
(O®B;). 3a pmanumu croipomeTpii B Tpymi TAIli€HTIB, 1€ IS 3HEOOJICHHS
BUKOPHUCTOBYBAaJIACs MmapaBepTeOpanbHa aHanbresis, nokazuuku XKEJI va 8,71 % Oynu
KpaluMu mpu NopiBHSIHHI 3 mokazHukamu JKEJI y mamienTiB, SKuM 71 3HEOOICHHS
BUKOPHUCTOBYBAJIAaCs €IiypanbHa aHairesis Ta Ha 9,49 % kpalliuMu BiJl KOHTPOJIbHOT
rpymnu, ajie pizuuilst Oyna ctaructuano He 3Hauuma (P > 0,05). [Ipu MakcumambHOMY
HanpyXeHHI JUXadbHOi MycKynatypu (mociuipkeHHss O®Bj) pi3HuUnsS Mk
MOKa3HUKAMHU B JOCIITHUX Tpynax 30uibinmiaca. Tak, mpu MOpiBHIHHI MOKa3HUKIB B
rpyni nauieHTiB [IBA 3 nokasnukamu rpynu nauientiB EJIA pizauus cranosuna 10,7
% Ha KOpPHUCTh NEpIIoi, a NpU NOpIBHAHHI NanieHTiB rpynu [IBA 3 KOHTpoJbHOIO
rpynoto — 17,7 %, aje pi3HHUI 3aiuIlaiack CTaTUCTUYHO He 3HaumMma (P > 0,05).
Takum 4MHOM, MO>KHA 3pOOMTH BHCHOBOK, 110 IpojioHroBana [IBA B mopiBHsSHHI 3
iHmow aocuigHow rpyno (EJA) Ta KOHTpOJIBHOIO TPYMOK Majia JeHo Kpariui
BILJIUB Ha MTOKAa3HUKU 30BHIIIHBOTO TUXAHHS.

3 METOI0 OL[IHKH BILIMBY MiCIs0NEPALITHOr0 00JIbOBOTO CUHIPOMY Ha (DYHKIIIIO
OpraHiB CHUCTEMHU JMXaHHS MU BUKOPUCTOBYBAJIM IMOKA3HUKH MapIliadbHOI HANpyTu
kucHio (PO,), mapiiaibHOT Hanpyru Byriekucioro rasy (PCO;) Ta pH aprepianbHol
kpoBi. Ha mepmry noly micisoneparifHoro mepioay Mpu AUXaHHI arMochepHuM
MoBITPsIM MoKa3HukH POz B yCIX TPHOX Ipynax HAOIM3WIMUCS IO BUXITHOTO PIBHA 1
cknagamu /2,81 + 24,60 mmHQ B KOHTpOJBHIN TpyIli, B JBOX AOCIIAHUX Ipynax -
77,00 £ 26,36 mmHg B rpyni EJIA i 73,88 + 31,27 mmHg B rpymi [IBA. ITokazHuku
pCO; cknananu B KOHTPOJIbHIM rpymi - 38,33 + 4,02 mmHg, B 1BOX IOCTIAHUX rpynax
(EJA11IBA) - 36,05 + 4,33 mmHg 136,03 + 4,04 mmHg BianosigHo. byno oTpumano
cratucTiyHo 3HaunMy pisauio PH (P < 0,05) - noka3HUKHM KOJUBAIMCS B MEXKaX Bij
7,39 B KOHTpOJIBHIH Tpymi 10 7,43 B rpymi [IBA, ane He BUXOIUB 32 MEKU HOPMaJIbHHUX
3HaueHb. TakuM YMHOM, BCl JOCHKYBaHI HaMU PI3HOBUIM TMiCISONEpaIiifHOl

aHaire3li CyTTeBO HE BIUIMBAJIM Ha MapiiagbHe HampyxkeHHs kucHio 1 CO2 B



apTepianbHIA KPOBI MAIll€HTIB, a Takok Ha PH apTepianbHOT KPOBI, 110 CBIAYUTH PO
BIJICYTHICTh HETAaTUBHOTO BIUIMBY 3aCTOCOBAHUX METOAMK IICISOTEPAIiHOT
aHajbpresii Ha (PYHKIIIIO OpraHiB CUCTEMH JUXaHHS — HE MOpylryBayd audys3ii ra3is
Yyepes3 ajJbBeoJIO-KaIIpHy MeMOpaHy.

[Ipotsirom mepioi mo6u micis omeparii HaibuIbmIa moTpeda B MpU3HAYCHHI
Mop¢ina Oyia B KOHTPOJbHIA rpymi i ckmagama 42,83 + 13,23 mr/mo0y. B aBox
JAOCTIIHUX TpyMax, 3aBASKH BHUKOPHUCTAHHIO HEMpOAKCialbHOI Ta pPerioHapHOi
aHaJypresii morpeda B Mop(ini Oyia 3HaYHO MEHIIOKO 1 ckiaaana 15,0 + 5,0 mr/mo0y B
rpymi EJIA 116,15 = 5,38 mr/n06y B rpyni [IBA (P < 0,05).

[lin yac cHoocTepeXeHHS HE BIAMIYEHO CYTTEBUX KOJIMBaHb 3 OOKy
3araJbHOKJIIHIYHUX IMOKA3HUKIB CTaHy MalllEHTa: CEPeAHBOT0 apTepiaibHOTO THUCKY
(ATcep), wactotu cepueBux ckopoueHb (HCC), wacrotm nuxanna (UJ1), catypamii
(SpO3) ta Temmieparypu Tina (t); pi3HUIA 3aIUIIATACA CTATUCTHYHO HE 3HaYnma (P >
0,05). 3actocoBaHi MeTOIM 3HEOOJIEHHS 3a0e3MeuyBall MPOTEKTUBHUN €(EeKT B yCiX
TPHOX TpyNax 1 HE BHUKJIMKAIW yCKIagHEHb. [HMEKmiNHUX yCKIaAHEHb K 3 OOKY
3aCTOTOBAaHUX METOIB 3HEOOJICHHS, TakK 1 3 00Ky camoi orepallii He CIIOCTEPIraioch.

Haii6ip11a KiTbKICTh TEXHIYHUX HEB/IAU TA YCKIIAIHEHb CTIOCTEpIraiacs B TpyIi
3 eniaypajgbHOI0 aHanbresiero. [Ipu myHkiii Ta kaTeTepusalli napaBepTeOpaTbHOrO
IPOCTOPY TEXHIYHMX HEBJAa4 Ta YCKJIAJHEHb MPAKTUYHO HE CIIOCTEPIrajgocs.
3araJibHOKJIIHIYHI YCKJIQHEHHSI - 3aTPUMKa Ceul, HyJ0Ta, OJIt0BaHHs, IKIPIHUHN 3y
YacTille CIOCTepiragucs B KOHTpOJbHINM Tpymi 1 rpymi EJIA. 3aranbHOKIIHIYHUX
YCKIaAHEHb 3 OOKY MPOJOHTOBAHOI MapaBepTeOpabHOI OJIOKAIU HE CIIOCTEPIramocs
B3araji. YCKJIAJHEHHS y BUIJISII1 PO3JIaJliB TeMOJMHAMUKH (T1IMOTEH31s1, Opaaikapais)
OynM BIACYTHI B YCIX TpbOX Ipynax. MoKJIMB1 OLIbII TPi3HI YCKIAIHEHHS y BUTIIAIL
MOIIKOJKEHHSI CIIMHHOTO MO3KY, €MiaypajbHOI reéMaroMu abo THIHHO-CENTUYHUX
IPOSBIB TAaKOX OYJIH BIJCYTHI.

B mammit poGoTi myis OWIHKH 30epekeHs aaanTamiiHO-KOMIICHCATOPHUX
METa0OJIYHUX PEaKIii OpraHi3My MU BUKOPUCTOBYBAJIM MOKA3HUKHU PIBEHIO TJIFOKO3U
KpOBI Ta 1HCYNiHY. BuxigHuii piBeHb TJiKeMii B YCIX TpbOX rpymnax OyB mpuOJIM3HO

OJTHaKOBHH 1 ckianaB 5,8 = 1,2 MMonb/1 B KOHTpOJBHIN Tpymi, 6,3 + 1,6 MMOJIB/T B
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rpymi EJIA 16,1+ 1,0 mmons/a B rpymi [IBA. Uepes yoTupu roAMHM MiCIIsl 3aKIHUSHHS
orepariii BiIMIYalOoCs HE3HAYHE 3pPOCTaHHS PIBHA TJIIOKO3U B yCIX TPHOX Ipymax.
MakcumanbHO B KOHTPOJIBHIN Tpymi - 7,6 + 2,7 mmons/1, 6,9 = 1,8 MMonbe/i B rpymi
EIA 1 7,3 + 2,6 mmonb/n B rpymi [IBA. TIpoTsiroMm HacTymHuX TphOX 110 piBEHb
riIiKeMii ctabimi3yBaBcs 1 cTaHOBUB 5,9 + 2,1 MMOJIB/JT B KOHTPOJIBHIN Tpyi, 5,1 £+ 2,3
mMoaw/1 B rpyni EJIA 15,3 £ 1,5 mmons/n B rpymi [IBA. Pizaun mixk rpynamu Oynia
craructiyHo He 3HaunMa (P > 0,05). BuxinHuii piBeHb iHCYITIHY B KPOBI MAIli€HTIB
yCiX TphOX Tpyn OyB NpUOIU3HO OJHAKOBUM 1 ckmamaB 14,82 + 7,83 plU/ml B
KOHTpOJbHIN rpyti, 21,02 = 4,59 plU/ml B rpymi EJIA 1 18,97 = 3,80 plU/ml B rpymi
[IBA. MakcuMasnbHe 3pOCTaHHsI PIBHSI IHCYJIIHY CIIOCTEPITaiocsl B KOHTPOJIbHIN rpyIi
Ha TpETIO0 100y micisgonepaniiioro nepioay i ckiagano 62,54 + 5,56 ulU/ml. B
JOCTITHUX TPYIax piBeHb iHCYyMiHY miaBumIiBcs 10 24,18 + 3,80 plU/ml B rpymi EJTA
125,23 = 4,02 plU/ml B rpyni [1BA, ane OyB 3Ha4HO HIKYE BiJl KOHTPOJIBHOI IPyIH
(P < 0,05). Pesynpratu mOCHiKEHb TO3BOJSIOTH PEKOMEHIYBATH CIigypalibHy 1
napaBepTeOpaibHy aHECTe3110/aHaIbre3il0 XBOPUM 3 IIYKPOBUM J1iadETOM IEPIIOTO

THUITY JUTS1 3HEOOJIECHHS ITICIISI TOPAKOTOMIi.

[Ipn mochimkenHi mposzamnansHOTo Memiotopa IL-6 ta GinkiB roctpoi daszu
3anasieHHss — C-peakTUBHOIO NPOTEiHy Ta (G1O0prUHOreHy OyJio OTPUMAHO CyNEpeUsIuBI
naHHi. B KOHTpoJBHIM Tpymi qociKeHHs piBeHb |L-6 B mia3mi kpoBi ctaHOBUB 81,63
+ 38,40 Pg/ml; B rpyni [IBA — 80,12 + 25,14 Pg/ml; B rpymi EJJA — 70,69 + 27,29
Pg/ml (P < 0,05). Yepes 72 roauHu B KOHTPOJIbHIM rpymi piBeHb |L-6 cranoBus 23,13
+ 9,13 Pg/ml; B rpyni EJIA — 28,00 + 10,54 Pg/ml; B rpymi [IBA — 33,98 £ 12,71 Pg/ml
(P < 0,05). [ToniOHa TeHACHINS crocTepiragacs i mpH JOCTIKEHHI OLIKIB TOCTPOI
dasu 3amanenHs — C-peakTHBHOTO MPOTEiHy Ta (HiOpUHOTEHy, aje MpU BUBYEHHI
pi3HMII 3pocTaHHs C-peakTUBHOTO MPOTEIHY B KOHTPOJIbHIN rpyIii 0yiio 3ahikcoBaHO
MakcumanbHe 3poctaHHd B 31,1 pasu; B rpyni EJIA 1 TIBA piBenbp C-peatuBHOTO
npoteiny 30utbmuBCs jgumie B 6,1 Ta 6,68 pasu BIANOBIAHO, MO CBITYHIIO PO
BUPAXEHUH NMPOTU3ANAIbHUN €(PEKT IIUX METO1B 3HEOOICHHS.

Haitbinpm BHpakeHa MpoTH3amajibHA peakiis CrocTepirajack B TPyl

3HeOosIeHHs aHecTesii/ananbresii — [IBA. PiBeHb KOpTH301y B Lild TPy 301IBIIHBCS
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o111 HIXK B 1,5 pa3u (Ha 10,98 pg/dl) 3 16,80 + 2,33 pg/dl no 27,78 + 7,92 pg/dl uepes
24 roauHY MicIA onepariii 1 30epiraBcst MiIBUIIEHHUM depe3 72 roaunu - 25,95 + 7,87
ug/dl. binein Bucokuit pieeHb KOpTU30Jy B IpyIi [IBA 30epiras amanrariiiiny peakiiito
OprasizMy Ha OUTBIII BUCOKOMY DIBHI 1 3am00iraB po3BUTKY XPOHIUHOTO OOJIHOBOTO
CHUHJIPOMY.

Haiimenina kinbkicte xBopux — 6 (20,7 %), axux TypOyBaB Ou1b B 00JacTi
micisionepaiftHoro pyoIs yepe3 6 MicAIiB Micis oneparii BiAMIY€HO B TpyIi, B SKiif
JUTsl 3HEOOJICHHSI 3aCTOCOBYBAJIM perioHapHy (mapaBepTeOpaibHy) aHanberesito. Lle Ha
7,14 % wmeHIIe HIXK B TPYIIL, B AKiH 711 3HEOOJEHHS 3aCTOCOBYBAJIM HEMpPOAKCIaIbHY
(emmypanbnHy) ananeresiro (P < 0,05) i Ha 32,63 % MeHIIe BiJ rpyIud, B SIKUH IS
3HE0O0JICHHS 3aCTOCOBYBAJIM BHYTPILTHOBEHHY 1H]Y3it0 po3unHy Mopdiny (P < 0,05).

SIKiCTB JKHTTS OIIHIOBAJIM 3a IIKAJIOIO JiarHoctukm jaenpecii PHQ — 9 (Patient
Health Questionnaire). 3a mi€ero mKkaaow0 OUIBIT BUCOKHIA PIBEHD SIKOCTI XKHUTTS OYIIO
BIIMIYEHO Yy TAII€HTIB, SIKIM 3aCTOCOBYBAJIM €MiAypalibHy 1 TapaBepTeOpaibHy
aHaJbIe3ilo 1 He MepeBulyBaB 9 0aiB, 10 BIANOBIAANIO JIETKOMY CTYIIEHIO. [enpecis
JIETKOTO CTyTMeHIo criocTepiranack y S narieHTiB (13,51 %) B rpymi EJIA 1y 3 maiiieHTiB
(9,68 %) B rpymi TIBA, mo na 13,15 % 1 16,98 % MeHIIe KOHTPOJIBHOI T'PYIH
Bignosigno (P < 0,05). B kouTponbHii rpymi y 4 nariedTis (13,33 %) aiarHOCTOBaHO
nomipHui ctyneHs nemnpecii. B nocminnux rpynax EJIA 1 [IBA nenpecis momipHOTO
CTYIICHIO 1 Ba)K4e HE CIIOCTepIiraaach.

[IpoBeneHe MOCHIIKEHHS TO3BOJIWIO PO3POOUTH METOJH MiCIsIONeparitHoro
3HEOOJICHHSI Y XBOPHX TICHs TOopakoToMii. byno orpumano mareHT YkpaiHu Ha
KOPUCHY MOZeNib. MeToAMKY OyJIO BIIPOBAIXKEHO B KIIIHIUHY MPAKTUKY.

Kniouosi _cnosa: TopakoToMis, KOHTPOJIhOBAaHA IIAIIIEHTOM aHAJIbIe3is,

napaBepTeOpaibHa aHajbre3is, emiAypajlibHa aHaibresis, IHCYIIH, KOPTHU30JI,

XPOHIYHUI OOJLOBUM CUHAPOM.

ANNOTATION
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Synytsyn M.M. The use of prolonged paravertebral analgesia under ultrasound
control for analgesia and prevention of chronic pain in patients after thoracotomy. -
Manuscript.

Thesis for the degree of Doctor of Philosophy, Specialty 222 Medicine,
Scientific specialty 14.01.30 - "Anesthesiology and Intensive Care" (22 Health) - PL
Shupyk National University of Health of Ukraine, Kyiv, 2021.

The aim of this study was to increase the efficacy and safety of postoperative
analgesia in patients after thoracotomy by the use of prolonged paravertebral analgesia
using ultrasound.

The study was based on a comparison of analgesic techniques using intravenous
morphine controlled by the patient with techniques that included the use of neuroaxial
(epidural) and regional (paravertebral) analgesia in patients after thoracotomy.

The study included 98 patients (mean age ranged from 52.9 +£ 13.4 to 62.8 £ 14.3
years) who were operated in the Clinical Hospital "Feofania” the State Administration,
on the thoracic cavity with thoracotomy access.

The study used generally accepted and standardized methods of clinical
examination and statistical processing.

Patients were distributed according to gender, age, body mass index, and ASA
risk as follows. The study included 68 men and 30 women. The mean age of patients
ranged from 52.9 &+ 13.4 to 62.8 = 14.3. The body mass index of patients in all three
experimental groups exceeded 30, which corresponded to the first degree of obesity.
According to the ASA, the vast majority of patients in all 3 study groups (80 to 90%)
belonged to risk groups Il and I11.

The first study group included 37 patients after thoracotomy, in whom
postoperative analgesia was prolonged epidural analgesia (EDA) with a solution of
ropivacaine in combination with a solution of morphine intramuscularly at a dose of
10-20 mg / day. depending on the degree of pain on the visual analog scale (VAS), on
the background of intravenous administration of ketorolac at a fixed dose of 90 mg /
day. The second experimental group included 31 patients after thoracotomy, who

received continuous administration of ropivacaine into the paravertebral space
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(paravertebral analgesia - PVA) in combination with a solution of morphine
intramuscularly at a dose of 10-20 mg. depending on the degree of pain on the VAS,
on the background of intravenous administration of ketorolac at a fixed dose of 90 mg
/ day. The third group (control) included 30 patients who underwent surgery on the
chest using a thoracotomy approach, in which intravenous was used for analgesia, the
patient - controlled analgesia (PCA) with a solution of morphine at a dose of 30-50 mg.
per day on the background of the use of NSAIDs (ketorolac tromethamine) at a fixed
dose of 90 mg / day.

Evaluation of the effectiveness of various techniques in the early postoperative
period was performed for 3 days. The effectiveness of analgesia was evaluated by VAS
at rest and during exercise of the respiratory muscles (study of the function of external
respiration).

At all stages of the study of EDA and PVA on the effectiveness of postoperative
analgesia significantly outperformed the method of PCA with morphine, which was
reflected in almost 2 times lower pain than VAS (P < 0,05). At the stage of physical
activity of the respiratory muscles (function of external respiration) PVA and EDA
provided adequate postoperative analgesia with a level of pain intensity on the VAS
33.8 and 38.7 points, respectively, which is 6.2 and 1.3 points below the threshold level
of effective analgesia (P < 0,05). The PCA group did not provide adequate analgesia
during exercise of the respiratory muscles, as the level of VAS pain in patients of this
experimental group by 21.2 points exceeded the threshold level of effective analgesia
by 40 points for VAS.

Spirometry was used to assess the effectiveness of external respiration. The
studies were performed before surgery and on the second day of the postoperative
period. To estimate the static lung volume, we chose the vital capacity (VC) of the
lungs, which was used to assess the restrictive changes. To assess the dynamic
ventilation parameter (obstructive changes were assessed) - the volume of forced
exhalation for 1 second (FEV1). According to spirometry in the group of patients where
paravertebral analgesia was used for analgesia, VVC values were 8.71% better compared
with VC in patients who used epidural analgesia for analgesia and 9.49% better than
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in the control group, but the difference was not statistically significant (P > 0,05). At
the maximum tension of respiratory muscles (FEV1 research) the difference between
indicators in experimental groups increased. Thus, when comparing the indicators in
the group of PVA patients with the indicators of the group of EDA patients, the
difference was 10.7% in favor of the first, and when comparing the patients of the PVA
group with the control group - 17.7%, but the difference remained statistically
insignificant (P > 0,05). Thus, it can be concluded that prolonged PVA had a slightly
better effect on external respiration rates compared to the other study group (EDA) and
control group.

In order to assess the effect of postoperative pain on the function of the
respiratory system, we used indicators of partial pressure of oxygen (pO2), partial
pressure of carbon dioxide (pCO2) and pH of arterial blood. On the first day of the
postoperative period when breathing atmospheric air pO2 in all three groups
approached the initial level and was 72.81 + 24.60 mmHg in the control group, in the
two experimental groups - 77.00 + 26.36 mmHg in the EDA group and 73.88 + 31.27
mmHg in the PVA group. Indicators of pCO2 were in the control group - 38.33 +4.02
mmHg, in two experimental groups (EDA and PVA) - 36.05 + 4.33 mmHg and 36.03
+ 4.04 mmHg, respectively. A statistically significant difference in pH (P < 0,05) was
obtained - the values ranged from 7.39 in the control group to 7.43 in the PVA group,
but did not exceed normal values. Thus, all the types of postoperative analgesia studied
by us did not significantly affect the partial tension of oxygen and CO2 in the arterial
blood of patients, as well as the pH of arterial blood, indicating the lack of negative
impact of postoperative analgesia on respiratory function - did not disrupt gas
diffusion. through the alveolar-capillary membrane.

During the first day after surgery, the greatest need for morphine was in the
control group and was 42.83 + 13.23 mg / day. In two experimental groups, due to the
use of neuroaxial and regional analgesia, the need for morphine was significantly lower
and was 15.0 = 5.0 mg / day in the EDA group and 16.15 £ 5.38 mg / day in the PVA
group (P <0,05).
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During the observation there were no significant fluctuations in the general
clinical indicators of the patient's condition: mean blood pressure (BP), heart rate (HR),
respiratory rate (BP), saturation (SpO2) and body temperature (t); the difference
remained statistically insignificant (P > 0,05). The applied methods of anesthesia
provided a protective effect in all three groups and did not cause complications.
Infectious complications were not observed either from the applied methods of
anesthesia or from the operation itself.

The highest number of technical failures and complications was observed in the
group with epidural analgesia. No technical failures or complications were observed
during puncture and catheterization of the paravertebral space. General clinical
complications - urinary retention, nausea, vomiting, itchy skin were more common in
the control group and EDA group. General clinical complications from prolonged
paravertebral blockade were not observed at all. Complications in the form of
hemodynamic disorders (hypotension, bradycardia) were absent in all three groups.
Possible more serious complications in the form of spinal cord injury, epidural
hematoma or purulent-septic manifestations were also absent.

In our work to assess the preservation of adaptive-compensatory metabolic
reactions of the body, we used indicators of blood glucose and insulin. The baseline
glycemic level in all three groups was approximately the same and was 5.8 £ 1.2 mmol
/ 1 1n the control group, 6.3 £ 1.6 mmol /1 in the EDA group and 6.1 = 1.0 mmol /I in
the PVA group. Four hours after surgery, there was a slight increase in glucose levels
in all three groups. The maximum in the control group is 7.6 = 2.7 mmol /1, 6.9 £ 1.8
mmol / 1 in the EDA group and 7.3 £ 2.6 mmol / I in the PVA group. Over the next
three days, the glycemic level stabilized and was 5.9 = 2.1 mmol / 1 in the control group,
5.1 £ 2.3 mmol / I in the EDA group and 5.3 £ 1.5 mmol / 1 in the PVA group . The
difference between the groups was not statistically significant (P > 0.05). The baseline
insulin level in the blood of patients in all three groups was approximately the same
and was 14.82 + 7.83 ulU / ml in the control group, 21.02 £ 4.59 plU / ml in the EDA
group and 18.97 + 3.80 ulU / ml in the PVA group. The maximum increase in insulin

levels was observed in the control group on the third day of the postoperative period
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and was 62.54 £ 5.56 ulU / ml. In the experimental groups, the insulin level increased
t0 24.18 £ 3.80 plU / ml in the EDA group and 25.23 +4.02 plU / ml in the PVA group,
but was significantly lower than the control group (P < 0,05). The results of the studies
allow to recommend epidural and paravertebral anesthesia / analgesia to patients with
type 1 diabetes for analgesia after thoracotomy.

Contradictory data have been obtained in the study of the pro-inflammatory
mediator IL-6 and proteins of the acute phase of inflammation - C-reactive protein and
fibrinogen. In the control group of the study, the level of IL-6 in blood plasma was
81.63 £+ 38.40 Pg / ml; in the PVA group - 80.12 + 25.14 Pg / ml; in the EDA group -
70.69 £27.29 Pg / ml (P <0,05). After 72 hours in the control group, the level of IL-6
was 23.13 +£9.13 Pg / ml; in the EDA group - 28.00 + 10.54 Pg / ml; in the PVA group
-33.98+12.71 Pg/ml (P <0,05). A similar trend was observed in the study of proteins
of the acute phase of inflammation - C-reactive protein and fibrinogen, but when
studying the difference in growth of C-reactive protein in the control group, a
maximum increase of 31.1 times was recorded; in the group of EDA and PVA the level
of C-reactive protein increased only 6.1 and 6.68 times, respectively, which indicated
a pronounced anti-inflammatory effect of these methods of analgesia.

The most pronounced anti-inflammatory reaction was observed in the anesthesia
/ analgesia anesthesia group - PVA. Cortisol levels in this group increased more than
1.5 times (by 10.98 ug / dl) from 16.80 = 2.33 pg / dl to 27.78 + 7.92 pg / dl 24 hours
after surgery and remained elevated after 72 hours - 25.95 + 7.87 ug / dl. Higher levels
of cortisol in the PVA group kept the body's adaptive response at a higher level and
prevented the development of chronic pain.

The lowest number of patients - 6 (20.7%) who were concerned about pain in
the postoperative scar 6 months after surgery was observed in the group in which
regional (paravertebral) analgesia was used for analgesia. This is 7.14% less than in
the group in which neuroaxial (epidural) analgesia was used for analgesia (P < 0.05)
and 32.63% less than in the group in which intravenous infusion of morphine solution

was used for analgesia (P < 0,05).
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Quality of life was assessed by the Patient Health Questionnaire PHQ-9. On this
scale, a higher level of quality of life was observed in patients who received epidural
and paravertebral analgesia and did not exceed 9 points, which corresponded to a mild
degree. Mild depression was observed in 5 patients (13.51%) in the EDA group and in
3 patients (9.68%) in the PVVA group, which is 13.15% and 16.98% less than the control
group, respectively (P < 0,05). In the control group, 4 patients (13.33%) were
diagnosed with moderate depression. Moderate and severe depression was not
observed in the EDA and PVA study groups.

The study allowed to develop a method of postoperative analgesia in patients
after thoracotomy. Patent of Ukraine for a utility model was obtained. The technique
was introduced into clinical practice.

Key words: thoracotomy, patient-controlled analgesia, paravertebral analgesia,

epidural analgesia, insulin, cortisol, chronic pain.
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