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Ileposa-1llaponosa B.M. Ontumizaliist mepionepariiHoro 3He00I0BaHHS
y JiTed 3 CHHAPOMOM 1HTpaaOAOMIHAIBHOI TiepTeH3ii NP XipypriuHii
naToJorii. - KBamidikariiina HaykoBa mpaiis Ha paBax pykonucy. Juceprarris
Ha 3100y TTS cTyneHs qokTopa diocodii 3a criemianpHicTIO 222 « MeauiuHa
(22 Oxopona 310poB’s1). — JIbBIBChKUI HAIlIOHATEHUN METUYHUMA YHIBEPCUTET
iMeHi Jlaawmna [amunibkoro MO3 Ykpainu, JIsBiB, 2022,

JlocniKeHHsT POBEJECHO 3 METOI0 MOKpPAICHHS Pe3yJIbTaTiB JiKyBaHHS
JiTed 3 CHUHAPOMOM 1HTpaabJOMIHAIBHOI TIMEpPTEH3li Ha Tl XIpPyprivuHoi
1HTpaabIOMIHATIBHOT MATOJIOTIT MIISXOM OOpaHHS ONTUMAJIBHOTO METOIY
3HeOoJIIOBaHHs. J[0 MPOCIEKTUBHOIO MOCIIIKEHHS BKJIIOYEHO 114 mallieHTis,
0 TEpEeHEeCHd OINEepaTHBHI BTPy4YaHHS 3 TMPHUBOAY AaNCHAMKYJISIPHOTO
NEPUTOHITY Ta Majld PU3UK PO3BUTKY I1HTpaabIOMiHAIBHOI TimepTeH3ii. Yci
JITA OINEpoBaHI B yMOBaX CTaHAApTHOI BHYTPIIIHbOBEHHOI aHeCTe3ii
(nponodou, peHTanis, aTpakypiyMm) 3 IITYYHOK BEHTUIALIEIO JIETEHb B PEKUMI
BEHTWIALII, KOHTPOJbOBaHOI 3a TuUCKOoM. Oppa3y micis 3aBepLICHHS
OTEepaTHBHUX BTPYYaHb 3a JOMOMOTOI0 TEHEpaTopa BHUIAIKOBUX YHCEI
(https://www.random.org) miteit OyJ0 paHIOMI30BaHO Ha TPYIHU B 3aJIEKHOCTI
BiJl METOAY MicisonepamiitHoro 3HeOomoBaHHS: Tpyna «Omoigm»y (N=36),
KOHTPOJbHA Tpyma — JITH, 10 OTPUMYBAJIM BHYTPIIIHBOBEHHY 1H(Y31I0
Mopdiro 10 mkr/kr/rox; rpyna «Jlimokaim» (N=39) — aiTH, 1m0 OTPUMYBAIH
BHYTpPIIIHbOBEHHO OoJtoc 1,5 mr/kr Ta mogansiny iHdy3ito 1,5 mr/kr/roa
mimokainy; rpyma «EJIA» (emigypanbHa ananresis, N=39) — aiTH, SKAM
npoBojuiace emigypainbHa aHanresis 0,25% po3umHoMm OymiBakaiHy 3
OYaTKOBUM 00JtocoM 1 MI/Kr Ta nmojaneiinoro iHdpy3iewo 0,4 Mr/Kr/To.

[HTEHCHBHICTD MICIISIONIEPAIITHOTO OOJII0 OIIHIOBAJIACH B CIIOKOI Ta Mij
Jac pyxXiB 3a HyMmepalliliHo-peiiTraroBoro mmkanor (Numeric rating scale, NRS)
y AiTei crapiie 7 pokiB Ta 3a moBeninkoBoro mmkanor (Face Legs Activity Cry

Consolability, FLACC) y niteii Mmostoamie 7 pokiB. IIpu iHTeHCHBHOCTI 00JIIO



Bulie 4 OaliiB JIITH YCIX TPYIN OTPUMYBAIN BHYTPIIIHEOBEHHO 00OJI0C MOpP(DiHY B
031 100 Mkr/kr. JIoKyMeHTYBaJIUCh 1HTEHCHUBHICTH OO0MI0 Ta J000Ba J103a
Mop(hiro, MOKa3HUKHU apTEP1aIbHOTO TUCKY Ta YaCTOTU CEPLIEBUX CKOPOUCHb.

Ycim giTaM y micngonepauiinomy nepiojii 4 pa3u Ha 700y depe3 KaTteTep
dosiest y c€4OBOMY MIXypi MPOBOAWIOCH BUMIPIOBAaHHS 1HTPaaOd 0MIHAIBLHOIO
tucky (IAT) cranmapTHUM HempsSMHUM METOAOM 3TIIHO PEKOMEHallln
ToBapucrtBa abmomiHambHOro KommaptMmeHT cunapomy (World society of
abdominal compartment syndrome, WSACS). PerpocrieKTHBHO aiTel KOKHOI
rpynu 3HEOOJIIOBaHHSI OyJI0 MOAUIEHO Ha MIATPYNU B 3aJE€KHOCTI BIJl PIBHS
1HTpaabOMIHATBHOTO THCKY Ta HAasSBHOCTI oOpraHHoi aucyHKIii: 0e3
iHTpaadaominanbHOl Tinmeptensii («be3 A, npu IAT<10 mm prt. cT., n=45);
iHTpaabaominanbHa rineprensis («IAl», xkomu [AT nBa abo Ounplie pasiB
HOCITLIL TIepeBUIyBaB 10 MM pT. cT. Ha Oyab SKOMY €Tami J0CiimKeHHs, N=49);
abnoMiHanpHUK KoMmapTMeHT cuHIpoM («AKCy», xomu ITAI' moennyBanacek 3
MOTIPIIEHHSIM TaCTPOIHTECTIHAIBHOI AUCPYHKII a00 MOSBOI HOBOI OpraHHI
muchynkii, N=20). A6xominaneaui epdy3iiianii Trck (AIIT) po3paxoByBanu
3a ¢popmynoro: AIIT = Cepenniii Aprepianbuuii Tuck — |AT.

Onpazy micns BumiptoBanHs [AT, 4 pasu Ha 100y 3a JOMOMOTOIO
anmapaty Y3/l (Hitachi TM EUB-525 PLUS, xonBekcHuit mymn 3,5-5 MI'n)
IIPOBOUIIOCH BUMIPIOBAHHS JiaMETPiB Ta JIHIMHUX IIBUIKOCTEH KPOBOIUIMHY Y
BEpXHIl Me3eHTepianbHill aprepii (SMA) Ta BopotHii Beni (PV).
Po3paxoByBasivich 00'€éMHa MIBUAKICTh KPOBOIUIMHY Ta 1HJIEKCH KPOBOIUIMHY Y
SMA Ta PV. OkpiM TOTrO, yCiM AIiTSIM MPOBOAMIACH OIlIHKAa MOTOPHOI (PYHKITIT
KHUIIEYHUKA Ta BUMIPIOBAHHS TOBIIMHHM KHILIEYHOI CTIHKH 3a JOTIOMOTOIO
anapaty Y3/ Hitachi TM EUB-525 PLUS, kouBekcHuM aatuukoMm 3,5 MHz y
B-pexuMi npu MosoKeHH1 TMali€eHTa Ha COHHI. YCIM JITSAM JTOKYMEHTYBaBCS
1000BUI 00’ €M 3aJIMIIIKY IO Ha30racTpaJlbHOMY 30HAY, 1000Ba 1032 IPO3EPUHY

Ta Yac B 3aBEPIICHHS ONEPATHBHOTO BTPYYaHHS JO BITHOBJICHHS



NEPUCTATIbTUKU Ta Yac BiJ 3aBEPIICHHS ONEPATUBHOTO BTPYYAHHS A0 MOSBU
NEePIIUX BUMTOPOKHEHB, TOBIIIMHA KUIIEUHOT CTIHKH.

Ha mepmy mo0y m0 mowaTKy MicCsSomepaniifHOro 3HEOOMIOBaHHS Ta
TpeTio A00y micisonepaniiHoro nepiogy BU3HAYAIN PiBHI HIUTPYJIiHY Ta OlIKa,
10 3B’s3y€ KHUIIeuHy >KUpHY kucioty (intestinal fatty acid-binding protein, |-
FABP) y mima3Mmi kpoBi 3 BUKOPHUCTaHHSM BUCOKOCTICIIM(DIYHUX, KOMEPIIHHIX
HaOopiB I iMyHOoepMenTHoro anamsy (enzyme-linked immunosorbent
assay, ELISA): Human Citrulline ELISA Kit (Cat No. MBS2601236;
MyBiosource, Inc, San Diego, California, USA) ta Human FABP2/I-FABP
ELISA Kit (Cat No. MBS178728; MyBiosource, Inc, San Diego, California,
USA) 3a nonomMoror0 aBTOMaTHYHOTO aHajli3aTopa I MIKPOIUIAHIIETIB
(ELx800™; BIO-TEK INSTRUMENTS, USA).

Takoxk, MTOKYMEHTYBaJUCh BHIIQJIKU TOTpEeOM y pecHmipaTopHiil Ta
reMOJAMHAMIYHIN MATpUMIN (BUMQAKKA IITYYHOI BEHTWIALIl JIET€Hb, 03U
1HOTPOITHUX/BA30MPECOPHUX TpEINapaTiB), MO0 PO3IIHIOBAIOCH K IMOsBa HOBOI
OpraHHoi Tuc(yHKIII1, J0OOBUH pIIMHHUN OanaHC.

O1iHKa THTEHCUBHOCTI OOJII0 HA TJi TPhOX METOJIB MiCIsSONEpaIiiHoro
3HEOOIOBaHHS TOKa3aiga, IO eMiaypalibHa aHaires3iss Ta BHYTPIITHROBEHHA
1H(Dy31s M1J0KaiHy 3a0€3MeuyoTh OUIbII aJeKBATHY aHAIre31l0 HIXK CHCTEMHE
BBEJICHHSI OMIOiMIB y MICISONEpaIlitHOMY Mepiol y JiTel 3 mepuToHiToM. Ha
TJI1 OMmioigHOI aHayre3ii IHTEeHCUBHICTH MMICIISONEpalifiHOTO OO0 B CIOKOI Ta
M 4Yac pyxiB OyJiM 3HAYHO BUIMMMHU Y MOPIBHSHHI 3 BHYTPIIIHBOBEHHOIO
iHOy3iero migokainy (P<0,05 ta P<0,01) Ta emiaypanbHoto ananresiero (P<0,05
ta P<0,001). [nTeHCcHUBHICTH OO0 MaB MPsIMY KOPEJSALII0 CEPEeIHbOI CHUIIU 3
piBHEM 1HTpaaOJOMIHAIBHOTO THUCKY sIK B crokoro (1s=0,5; P<0,05), tak 1 npu
pyxax (1r=0,67; P<0,05) na tm 3HeOomtoBaHHsA omioigamu. Ha Tmi
BHYTPIIIHBOBEHHOI 1H(Y31i JT1I0KaTHY KOPEJALisl MK LIMMHU MTOKa3HUKaMU Oyra

MPSIMOIO Ta CEPEHBOI CUJIM SIK Y CIIOKOI0, Tak 1 mpu pyxax (rs=0,43; P<0,05 Ta



r—=0,47; P<0,05, BiamoBimuo). B rpymi emnigypaibHOTO 3HEOOJIOBAHHS IIi
MOKa3HUKHU Maju cIa0Ky mpsaMy KOpesIito miie npu pyxax (rs=0,34; P<0,05).

[Toxa3HUKM CIJIAHXHIYHOTO KPOBOIUIMHY Majld OOEPHEHO MPOIMOPIIHHY
3aNeXHICTh BiJl PiBHS 1HTPaaOJOMIHAIBHOTO THUCKY Yy AITEH 3 MEPUTOHITOM.
PiBeHp 1HTpaa®IOMIHAIBHOTO THUCKY MaB HETaTHBHY KOPEIAIII0 3 1HIEKCOM
KPOBOIUTUHY BepXHbOi OpmxkoBoi aprepii. Cuna Takoi kopemsmii Oyna
CepeHBOI0 y JITEH 3 1HTpaadIOMIHAJIBHOIO TinepTensiero (1s=-0,54; p<0,05) Ta
CHUJILHOIO — Y JiTeld 3 a0AOMiHAJbHUM KOMITAPTMEHT cuHapomom (rs=-0,75;
P<0,05). PiBeHp iHTpaaOJOMIHAJILHOTO THCKY MaB TaKOXX 3 HETaTHBHY
KOPEJISIII0 CePeIHbOI CHIIU 3 1HIEKCOM KPOBOIUTMHY BOpiTHOI BeHm (Is=-0,51;
P<0,05) y pmiteéi 3 a0goMiHAJIEHUM KOMIIAPTMEHT CHHAPOMOM. Y IiTeH 3
1HTpaaOJOMIHAIBHOIO TINMEPTEH31€I0 MOKA3HUKH CIUIAHXHIYHOTO KPOBOILTUHY
Oynau 3HAYHO HIDKYUMHM HDK y JAiTell 0e3 1HTpaa®aoMiHaiIbHOI TinepTeH3ii
(lHAeKC KpOBOIUIMHY BEpXHBOI OpmkoBoi apTepii Ha 52,9%  Ta 1HOeKc
KpPOBOIUIMHY BOpiTHOI BeHu Ha 29,6% mpu p <0,01). Busasiena mnpsma
3QJIEKHICTh MK PIBHEM a0JOMIHANIBHOrO Mep(dy31ifHOro THCKY Ta I1HJIEKCaMu
KPOBOIUIMHY Y BepxXHiii OpwxkoBiit aprepii (r:=0,52; P<0,05) ta BopiTHIii BeHi
(r=0,35; P<0,05) y mireii 3 abAOMiHAJILHHM KOMIIAPTMEHT CHHIPOMOM.
EninypansHa ananresis Majga NO3UTUBHUMN BIUIMB HA MOKA3HUKH CIUIAHXHIYHOTO
KPOBOIUIMHY HE3aJICKHO B PIBHS 1HTPAAOJOMIHAIILHOTO THUCKY TMOPIBHSHO 3
omioinHoto ananresiel0 (p<0,05). Ilo3uTWBHUWI BIJWUB BHYTPIITHLOBEHHOI
1H(py31i J1J0KaiHYy HA TOKa3HUKUA CIUIAHXHIYHOTO KPOBOIUIMHY OyB MEHII
BHUPA3HUM HIXK TIPU €MiIypalibHO1 aHanresii, ajie OyB 3HaYHO BUIUM HIX Ha T
cucTeMHOro BBeneHHs omioigiB (p<0,05). ¥V naiteit 3 iHTpaaOaOMiHAIBHOIO
rinepreH3i€ro  Ta abJOMIHAJIBHUM KOMIIAPTMEHT CHUHAPOMOM Ha T
BHYTPIIIHHOBEHHOT 1H(QY311 JiI0KaiHy CcHJla KOPESLIHHOTO 3B’SI3KY MIXK
1HJEKCOM KpPOBOIUIMHY BEpXHBOI OpHMKOBOI apTepii Ta 1HTpaadaoMiHAIbLHUM

tuckoM Oyna Bumia (Is=-0,25; P<0,05 Ta r;=-0,82; P<0,05 BignmoBigHO) HIXK Yy



JiTeH, MO OTpUMYBaJIM emiaypanbHy ananresito (rs=0,24; P<0,05 Ta rs=-0,45;
P<0,05 BiamnoBiaHO).

AHaJi3 MapKepiB YIIKOIKCHHsS Ta HEJOCTATHOCTI €HTEPOIUTIB BUSBHUB,
0 piBEHb 1HTPaaOJAOMIHATBHOTO THUCKY Ma€ HETaTHUBHY KOPENALII0 3
KOHIIEHTparieo 1uTpyminy (rs=-0,74; p<0,00001) Ta npsmy Kopendriro 3
koHneHTparniero [-FABP (rs=0,73; p<0,00001) B r1urasmi KpoBi y miTel 3
NepUTOHITOM. BUBUEHHS 3aJIE)KHOCT1 KOHIICHTpAIlli MapKepiB HEJIOCTATHOCTI Ta
YIIKOJIPKEHHS KUIIEYHOI CTIHKM BiJi BEJIUYMHHM CIUIAHXHIYHOTO KPOBOILIUHY
MoKa3ajo, IO ICHYe MIpsiMa KOpEJsAlis MIXK KOHIICHTpPAIE0 LUTPYIIHY Ta
1HJIEKCOM KpOBOIUIMHY y BepxHIA OpwxoBid aprepii (rs=-0,7; p<0,05) Ta
3BOPOTHS KOpessiis Mix KoHueHTpauieo [-FABP Ta iHaekcoM KpOBOIUIMHY Y
BEepxHI OpwxoBii aprepii (rs=-0,65; p<0,05). EmigypanbHa ananresis Ta
BHYTPIIIHbOBEHHA 1H(Y315 J1JJ0KATHY MPOJEMOHCTPYBAIN MPOTEKTUBHUN €(EeKT
CTOCOBHO KMIIEYHOI CTiHKU. KOHIIEHTpallisi HUTPYJiHY MIJBUILMIACE HA TPETIi
JIeHb y TIOPIBHSIHHI 3 BUX1IHUM piBHEM 0 oneparlii Ha 138% (p=0,02) y niteii 3
1HTpaabgoMiHaIbHOI Tineprensielo Tta Ha 134% (p=0,001) y n;iteir 3
a0/IOMIHAJIbBHUM KOMITAPTMEHT CHHJIPOMOM Ha TJI1 €miAypanbHOi aHairesli; Ta
Ha 72% (p=0,01) ta 59% (p=0,05) BiAMOBIIHO HAa TJI BHYTPIIIHHOBEHHOI
iH(py31i migokainy. Konuentpauis [-FABP Ha Ttperiii aens micisg omneparii
3HU3WJIACh Ha T emigypanbHoi aHanre3ii Ha 75% (p=0,01) y miteir 3
iHTpaabgoMiHAIBHOI TinmepreHsiero Ta Ha 96% (p=0,003) y mited 3
a0/IOMIHAJIbHUM KOMITAPTMEHT CUHApOMOM. Ha Tl BHYTpIIIHROBEHHOI 1HPY3i11
nimokainy 3HmxkeHHs piBHSA [-FABP cnoctepiramock Ha 42% (p=0,005) y miteit
3 a0JIOMIHAIBHUM KOMIapPTMEHT CUHIPOMOM.

Pe3ynbraT OOCHIKEHHS TMOKa3alid, IO emijaypajibHa aHairesis Ta
BHYTPIIIHHOBEHHA 1H(Y3is JMiI0OKaiHy y JITed 3 NEPUTOHITOM CIPUSIOTH
MIBUIIIOMY BiJTHOBJICHHIO TIEPUCTAIBTHKH, 3MEHIIYIOTh Yac J0 MOSBHU MEPIINX

BUIIOPO’KHEHb, 3MEHIIYIOTh 00’€M 3aJHIIKYy [0 Ha30racTpaJibHOMY 30HIY Ta



CHPUSIOTH 3MEHIIEHHIO TOBIIWHU KHUIIIEYHO! CTIHKH TOPIBHSHO 3 CHCTEMHHUM
BBeieHHsAM Mopdito (P<0,05).
Haykosa nosusna pezynomamis 00caiodcenHsi

B poGoTi Bmepiie mpoBeaeHWN MOPIBHSUIBHWIA aHai3 TPhOX METOIIB
micisonepalifHoro  3HeOONIOBaHHSA Yy  JAiTed 3 1HTpaabaOoMiHAJIBHOIO
rinepTeH3i€l0 Ha T MEepUTOHITY, Ta JOBEICHO IepeBary emigypanbHoOl
aHajresii Ta BHYTPIIIHROBEHHOI 1H(QY3I1i JiJI0KaiHy MOPIBHSHO 3 CHUCTEMHHM
BBEJCHHSAM OMIOiiB. ABTOPOM HAyKOBO OOIpDYHTOBAaHO, IO MiABUILICHUM
1HTpaaOJOMIHATLHUM TUCK TPU3BOJUTH 1O 30UIBIIEHHS 1HTEHCUBHOCTI
00JILOBOTO CUHAPOMY Y TICISONEepaliftHOMY MEPi0/l y ITEH 3 MEPUTOHITOM.

JloBeaeHO, IO HAABHICTh 1HTPaaOAOMIHAJIBHOI TINEPTEH3ll Ha T
a0JOMIHATBHO1 XIPYPriyHOI MaTOJIOTIi 3HAYHO MOTIPIIY€E CTaH CIUIAHXHIYHOTO
KPOBOIUIUHY. BUSBIIEHO, 10 KPOBOIUIMH Yy BEPXHIN OpHIKOBIN apTepii € OiIbI
TOYHUM METOJIOM JIarHOCTHKU CIUIaHXHIYHOI rinonepdys3ii, HIXK OIlIHKa
KPOBOIUJIMHY Y BOPITHIM BeHi. J{0ka30BO AOBEACHO, IO CMiaypaibHa aHAITe31s
CIIpaBJisi€ HAWOUIbII ONTUMAJIBHUI BIUIMB HAa TMOKA3HUKU CIUIAHXHIYHOTO
KpPOBOIUIMHY Yy  JiTed 3  TEPUTOHITOM  HE3AJIeKHO  BIJl  PIBHSA
1HTpaabIOMIHATBLHOTO TUCKY. TaKOX MOKa3aHo, IO BIUIMB BHYTPIITHLOBEHHOI
1H(y31i J1IT0KaiHy Ha CIUIAHXHIYHUN KPOBOIUIMH Y JIT€H 3 MEPUTOHITOM € OLIbII
CHPUSTIIMBUM TOPIBHSIHO 3 CHUCTEMHOIO OIIOiHOK aHAJIre31€r0, X04 1 JIeo
MOCTYIAETHCA eI TypalibHIN aHaTe3li.

ABTOpOM BIIEpIIIE€ AOBEJICHO, IO MiABUILIEHUI 1HTPpaadJOMIHAIBHUI TUCK
MPU3BOJINTH JI0 YIIKOHKCHHS CHTEPOILMTIB Ta 3MEHIIIEHHS iX (PYHKIIIOHAJIBHOI
Macu y JiTed B michsgonepauniiiHomy mnepiofai. HaykoBo oOrpyHTOBaHO
3aCTOCYBaHHS €MiaypajbHOI aHanres3li y AITEd 3 MEPUTOHITOM YCKJIaJHEHUM
1HTpaabIOMIHATBFHOIO TIMEPTEH31€0, M0 MAE€ MPOTEKTHUBHUN BIUTUB CTOCOBHO
CIM30BO1 OOOJIOHKHA CTIHKM TOHKOI KHILIKH 13 TOKPAIIEHHAM CIJIAHXHIYHOTO
KpOBOIUTHHY. JlOoBe/eHo, 1Mo BHYTPINTHROBEHHA 1H(Y3isS JJOKATHY € KPaIioro

aMbTEPHATUBOIO EMiAypaibHIA aHecTe3li HDK aHairesis omioigamMu IS



MaIi€eHTiB 3  1HTPaaOJOMIHAJIBHOIO TIMEPTEeH31€l0 Ta  abJOMIHAIBHUM
KOMITAPTMEHT CUHJIPOMOM, IO TE€X MO3WTHUBHO BIUIMBAE HA CIU30BY TOHKOIO
KMIIeYHHKa. B poOoTi Bmepine MoKazaHo, IO emiaypajibHa aHairesis Ta
BHYTPIIIHBOBEHHA 1HQY31s JIJOKATHy CHPUSIOTH UIBUALIOMY BIIHOBICHHIO
MOTOPHUKHU KUIICUHHUKA.

Ilpaxmuuna yinuicmo pe3ynomamis 00CAI0HCEHHS.

ABTOPOM aKIIEHTOBAHO yBary MpakTUYHHX aHECTE310JIOTIB Ta XIpypriB Ha
HEOOX1THOCTI PYTUHHOTO MOHITOPUHTY 1HTPaaOJOMIHAJIBHOTO THCKY Y
BAKKOXBOPHUX JITed 3 (haKTOpaMu PHU3HUKY PO3BUTKY I1HTpaadIoMiHAIBHOI
rineprensii. ABTOPOM IMPOJIEMOHCTPOBAHO KJIIHIYHY €(EKTHUBHICTb Ta O€3MeKy
BHYTPIIIHBOBEHHOI 1H(Y31i J1JOKATHY JJIs MICASIONEPALIITHOTO 3HE00IIOBaHHS Y
niTed 3 mepuToHiTOM. B poOOTI MPOAEMOHCTPOBAHO, IO EMHiaypajibHa
aHajiresisi, SIK 1 BHYTpPIIIHbOBEHHA 1HQY3iS JiJIOKAiHY CHPUSIOTh 3HUKEHHIO
1HTpaabIOMIHATIBHOTO THUCKY, MPHU3BOJATH JO IIBUALIOIO BIJHOBJICHHS
MOTOPHOI (PYHKIII{ HUTYHKOBO-KHILIKOBOTO TPAaKTy, MOKPAIIYIOTh CIVIAHXHIYHUN
KPOBOILJIMH, MAlOTh MPOTEKTUBHUI BIUIMB Ha CIM30BY KHUIIIEUHUKA. Pe3ynbraTtu
poOOTH MEPEKOHIMBO JOBOATH, IO €MiAypalbHa aHAIre3iss € ONTUMaJIbHUM
METOJIOM 3HEOOIIOBaHHS Yy JiTed 3 1HTpaaOJOMIHAJIBHOIO TIMEPTEH3IEI0 Ta
a0/IOMIHAJIbBHUM KOMIApPTMEHT CHUHIAPOMOM, a BHYTPIIIHbOBEHHA 1H(QY31d
JioKaiHy € Oe3MeYHOI0 albTePHATUBOID Yy 1Ii€1 TPyNU TMAli€HTIB MPHU
IPOTHUIIOKA3aX JI0 eMiaypasibHOI aHamTe3li.

KuirouoBi ciioBa: iHTpaab1oMiHaIbHUN TUCK, IHTPAA0JOMIHAJIbHA TIEPTEH314,
a0/IOMIHATLHUNA KOMITAPTMEHT CUHAPOM, TIEPUTOHIT, AITH, €MiypajbHa
aHajiresisi, BHyTPIIIHbOBEHHA 1H(Y31s J1I0KATHY, OMIOiIHA aHaNTe31s,
CIUTAaHXHIYHUNA KPOBOIUIMH, IHTEHCUBHICTh 0010, IUTpYiH, |-FABP,
YIBTPa3BYKOBE JOCIIKEHHS, TACTPOIHTECTIHAIBHA HEIOCTATHICTh, MOTOPHA

(GYHKIIS ITYHKOBO-KUIIIEUHOTO TPAKTY.



ANNOTATION
Perova-Sharonova V.M. Optimization of perioperative analgesia in children
with intra-abdominal hypertension in surgical pathology. — 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, 2022.

The study aimed the improvement of treatment of children with intra-
abdominal hypertension on the background of surgical intra-abdominal
pathology by choosing the optimal method of analgesia. The prospective study
included 114 patients who underwent surgery for appendicular peritonitis and
were at risk of developing intra-abdominal hypertension. All children were
operated under standard intravenous anesthesia (propofol, fentanyl, atracurium)
with artificial lung ventilation in pressure-controlled ventilation mode.
Immediately after the completion of surgical interventions children were
randomized using a random number generator (https://www.random.org) into
three groups depending on the method of postoperative analgesia: group
"Opioids" (n=36), control group — children who received intravenous infusion
of morphine 10 pg/kg/h; group "Lidocaine" (n=39) — children who received an
intravenous bolus of 1,5 mg/kg and subsequent infusion of 1,5 mg/kg/h
lidocaine; EDA group (epidural analgesia, n=39) — children who had epidural
analgesia with 0,25% bupivacaine solution with an initial bolus of 1 mg/kg and
subsequent infusion of 0,4 mg/kg/h.

The intensity of postoperative pain was assessed at rest and during
movements using the numerical rating scale (NRS) in children older than 7
years and using the behavioral pain scale FLACC (Face, Legs, Activity, Cry,
Consolability) in children younger than 7 years. At pain intensities above 4
points, children of all groups received an intravenous bolus of morphine at a
dose of 100 ug/kg. Pain intensity, daily dose of morphine, blood pressure and

heart rate were documented.



The intra-abdominal pressure (IAP) was measured in all children
postoperatively 4 times a day through a Foley catheter in the urinary bladder by
standard indirect method according to the recommendations of World society of
abdominal compartment syndrome (WSACS). Retrospectively, children in each
analgesia group were divided into subgroups depending on the level of intra-
abdominal pressure and the presence of organ dysfunction: without intra-
abdominal hypertension ("Without IAH", with IAP<10 mmHg; n=45); intra-
abdominal hypertension ("lAH"; when intra-abdominal pressure two or more
times in a row exceeded 10 mmHg at any stage of the study; n=49); abdominal
compartment syndrome ("ACS"; when intra-abdominal hypertension was
combined with worsening of gastrointestinal dysfunction or the appearance of
new organ dysfunction; n=20). Abdominal perfusion pressure (APP) was
calculated by the formula: APP = Mean Arterial Blood Pressure — IAP.

Immediately after intra-abdominal pressure measurement, the diameters
and linear velocities of blood flow in the superior mesenteric artery (SMA) and
portal vein (PV) were measured 4 times a day using ultrasound machine
(Hitachi TM EUB-525 PLUS, convex probe 3,5-5 MHz). Volumetric blood
flow velocity and blood flow indices in SMA and PV were calculated. In
addition, all children underwent assessment of intestinal motor function and
measurement of intestinal wall thickness using a TOSHIBA EUB 525 PLUS
ultrasound machine, a 3,5 MHz convex probe in B-mode in back position. The
daily volume of draining throw the nasogastric tube, the daily dose of proserine,
and the time from the end of surgery to the appearance of the first stool were
documented in all children.

Plasma citrulline and intestinal fatty acid-binding protein (I-FABP) levels
were determined on the first day before postoperative analgesia and on the third
day of the postoperative period using highly specific, commercial kits for
immunoenzime analyzes (enzyme-linked immunosorbent assay, ELISA):
Human Citrulline ELISA Kit (Cat No. MBS2601236; MyBiosource, Inc, San



Diego, California, USA) and Human FABP2/I-FABP ELISA Kit (Cat No.
MBS178728; MyBiosource, Inc, San Diego, California, USA) using an
automatic microplate analyzer (ELx800™; BIO-TEK INSTRUMENTS, USA).

Also, the cases of need for respiratory and hemodynamic support (cases
of mechanical ventilation; doses of inotropic/vasopressor drugs), which was
suggested as the signs of new organ dysfunction, and daily fluid balance were
documented.

Evaluation of pain intensity on the background of three methods of
postoperative analgesia showed that epidural analgesia and intravenous infusion
of lidocaine provide more adequate analgesia than systemic administration of
opioids in the postoperative period in children with peritonitis. In children
having opioid analgesia, the intensity of postoperative pain at rest and during
movement was significantly higher compared with intravenous infusion of
lidocaine (P <0,05 and P <0,01) and epidural analgesia (P <0.05 and P <0.001).
The intensity of postoperative pain was significantly positively correlated with
the level of intra-abdominal pressure, and such correlation was moderate at rest
(rs=0,5; P<0,05) and during movement (rs=0,67; P<0,05) in children having
opioid analgesia. In children having intravenous lidocaine infusion the
correlation between these indices was moderate and statistically significant at
rest and during movement (rs=0,43; P<0,05 and r:=0,47; P<0,05, respectively).
In the epidural analgesia group these indices have moderate positive correlation
only during movements (rs=0,34; P<0,05).

Indicators of splanchnic blood flow were inversely correlated with the
level of intra-abdominal pressure in children with peritonitis. The level of intra-
abdominal pressure was negatively correlated with the index of blood flow in
the superior mesenteric artery. Such correlation was moderate (rs=-0,54;
p<0,05) in children with intra-abdominal hypertension and strong (rs=-0,75;
P<0,05) in children with abdominal compartment syndrome. The level of intra-
abdominal pressure had negative moderate correlation with the index of blood



flow in portal vein (r;=-0,51; p <0,05) in children with abdominal compartment
syndrome. In children with intra-abdominal hypertension, splanchnic blood
flow was significantly lower than in children without intra-abdominal
hypertension (index of blood flow in the superior mesenteric artery by 52,9%
and index of blood flow in the portal vein by 29,6% at p<0,01). We found the
positive correlation between abdominal perfusion pressure and the index of
blood flow in superior mesenteric artery (rs=0,52; P<0,05) and in portal vein
(rs=0,35; P<0,05) in children with abdominal compartment syndrome. Epidural
analgesia had a positive effect on splanchnic blood flow, regardless of the level
of intra-abdominal pressure compared with opioid analgesia (p<0,05). The
positive effect of intravenous infusion of lidocaine on the indicators of
splanchnic blood flow was less pronounced compared with epidural analgesia,
but significantly higher than on the basis of systemic administration of opioids
(p<0,05). In children with intra-abdominal hypertension and abdominal
compartment syndrome on the basis of intravenous lidocaine infusion, the
strength of the correlation between the index of blood flow in the superior
mesenteric artery and intra-abdominal pressure was higher (r.=-0,25; p<0,05
and rs=-0,82; p<0,05, respectively) than in children receiving epidural analgesia
(rs=-0,24; p<0,05 and rs=-0,45; p<0,05, respectively).

Analysis of markers of enterocyte damage and insufficiency revealed that
the level of intra-abdominal pressure had a negative correlation with the
concentration of citrulline (rs=-0,74; p<0,00001) and a positive correlation with
the concentration of I-FABP (r;=0,73; p<0,00001) in plasma in children with
peritonitis. The study of dependence of markers of enterocyte damage and
insufficiency on splanchnic blood flow indices revealed the positive correlation
between the blood citrulline concentration and index of blood flow in superior
mesenteric artery (rs=-0,7; p<0,05) and negative correlation between I-FABP

and blood flow in superior mesenteric artery (rs=-0,65; p<0,05). Epidural



analgesia and intravenous lidocaine infusion demonstrated a protective effect
for the intestinal wall.

Citrulline concentration in plasma increased on the third day compared to
baseline before surgery by 138% (p=0,02) in children with intra-abdominal
hypertension and by 134% (p=0,001) in children with abdominal compartment
syndrome on the basis of epidural analgesia; and by 72% (p=0,01) and 59%
(p=0,05), respectively, on the basis of intravenous infusion of lidocaine. The
plasma concentration of I-FABP on the third day after surgery decreased on the
basis of epidural analgesia by 75% (p=0,01) in children with intra-abdominal
hypertension and by 96% (p=0,003) in children with abdominal compartment
syndrome. In group having intravenous lidocaine infusion, a decrease in I-
FABP levels was observed by 42% (p=0,005) in children with abdominal
compartment syndrome.

The study results showed that epidural analgesia and intravenous infusion
of lidocaine in children with peritonitis promote faster recovery of peristalsis,
reduce the time to the first stool and reduce the volume of the drainage throw
the nasogastric tube, compared with systemic morphine administration
(P<0,05).

Scientific novelty of research results

In the study for the first time three methods of postoperative analgesia
were analyzed comparatively in children with intra-abdominal hypertension on
the background of peritonitis, and the results established the superiority of
epidural analgesia and intravenous lidocaine infusion compared with systemic
administration of opioids. The author scientifically substantiated that increased
intra-abdominal pressure leads to an increase in the intensity of pain in the
postoperative period in children with peritonitis.

It was proved that the presence of intra-abdominal hypertension on the
background of abdominal surgical pathology significantly worsens the condition
of splanchnic blood flow. It was found that blood flow in the superior



mesenteric artery is a more accurate method of diagnosing splanchnic
hypoperfusion than assessing blood flow in the portal vein. Epidural analgesia
has been shown to have the most optimal effect on splanchnic blood flow in
children with peritonitis, regardless of the level of intra-abdominal pressure. It
has also been shown that the effect of intravenous lidocaine infusion on
splanchnic blood flow in children with peritonitis is more favorable compared
to systemic opioid analgesia, although somewhat inferior to epidural analgesia.

The author demonstrated for the first time that increased intra-abdominal
pressure leads to damage of enterocytes and reduction of their functional mass
in children in the postoperative period. The use of epidural analgesia in children
with peritonitis complicated by intra-abdominal hypertension, which has a
protective effect on the mucous membrane of the small intestinal wall with
improved splanchnic blood flow, has been scientifically substantiated.
Intravenous lidocaine infusion has been shown to be a better alternative to
epidural anesthesia than opioid analgesia for patients with intra-abdominal
hypertension and abdominal compartment syndrome, which also has a positive
effect on the small intestinal mucosa. It has been shown for the first time that
epidural analgesia and intravenous infusion of lidocaine promote faster recovery
of intestinal motility.

The practical importance of the research results

The author focuses the attention of practical anesthesiologists and
surgeons on the need for routine monitoring of intra-abdominal pressure in
critically ill children with risk factors for intra-abdominal hypertension. The
author demonstrated the clinical efficacy and safety of intravenous lidocaine
infusion for postoperative analgesia in children with peritonitis. The paper
demonstrates that epidural analgesia, as well as intravenous infusion of
lidocaine help to reduce intra-abdominal pressure, lead to faster recovery of
motor function of the gastrointestinal tract, improve splanchnic blood flow,
have a protective effect on the intestinal mucosa.



The study results convincingly prove that epidural analgesia is the optimal
method of analgesia in children with intra-abdominal hypertension and
abdominal compartment syndrome, and intravenous lidocaine infusion is a safe
alternative in this group of patients with contraindications for epidural
analgesia.

Key words: intra-abdominal pressure, intra-abdominal hypertension, abdominal
compartment syndrome, peritonitis, children, epidural analgesia, intravenous
lidocaine infusion, opioid analgesia, splanchnic blood flow, pain intensity,
citrulline, I-FABP, ultrasound examination, gastrointestinal failure, motor

function of the gastrointestinal tract.
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