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AHHOTALMA

AopToKopoHapHoe wyHTupoBaHue (AKLL) — ofHa 13 caMbix pacnpoCcTpaHEHHBIX OnepaLyi B COBPEMEHHOM KapaMOXMPYpriu,
MOCKOJbKY SIBNSIETCS METOAOM Bbibopa Y B0MbLIMHCTBA MALMEHTOB C TKEMBIM NOpaXXeHWeM KOpoHapHbIX apTepuid. B HacTo-
filllee BpeMs OTCYTCTBYET eAMHOE MHEHWE 0 NPeANoYTUTENbHOM MeToe PerMoHapHoM aHecTe3nu B Kapamoxupypruu. Lienbio
0630pa bbIno onMcaHne MeToA0B pervioHapHoii aHectesuu npu AKLLL. B Hero BKntoueHbl 82 pabotbl, onybnnkoBaHHbIe B Ha3ax
LaHHBIX 1 3NeKTPOHHbIX brbnuotekax PubMed (MEDLINE), Cochrane Library, Google Scholar, eLibrary. B 0630pe onucaHb
MecTHas aHecTe3us NocseornepaLyroHHoON paHbl pacTBOPaMU MeCTHbIX aHECTETUKOB, NapacTepHasbHble MeXpeébepHble 6110KH,
nepenHeboKoBble bnoKaabl rpyaHOM KneTku (6110Kafa nonepeyHon MbIWLbI TPYAHOM KIETKM, MexdacumanbHble 6noKagbl
rpyaHO# Mbiwubl, 6r10Kafa nepegHeii 3ybuyatoi Mblwubl, Bnokaga MexpebepHbIX HepBOB), 3agHenaTepanbHble 6nokagbl
rpyaHoi KNeTku (rpyaHas napaBepTebpanbHas 6nokafa, petponamuHapHas bnokaga, bnokaga MbiluL, BbINMPSAMASIOLLMX MO-
3BOHOYHMK, boKaza poMOOBMAHOM MbILLLLbY). MHOrOUMCIEHHBIE UCCIE0BaHMA NMOKA3bIBAKOT, YTO UCMOJIb30BAHUE pervoHap-
Horo 06e360/1MBaHMsA B KaYECTBE KOMMOHEHTA MyNbTUMOAANbHOM aHecTesumn nocne AKLL cyliecTBeHHO ynyudLlaeT KauecTBo
obe3bonuBanua. bnokagbl nepudepuyeckux HepBOB FPYAHOM KIETKU B YCIOBUAX YNbTPA3BYKOBOM HaBMraLmu He TOJSIbKO
CIy)KaT anbTepHaTMBOM 3NWUAYPaNIbHON aHeCTe3un B CNy4asnX, KOrAa 3TOT METOZ He MOKasaH WM HeBbIMOJHUM, HO W crocob-
CTBYHOT paHHel 3KCTybaLum Tpaxeu U COKPALLEHUI0 NPOJOKUTENIBHOCTU UCKYCCTBEHHOW BEHTUAALMM NIETKUX, afleKBaTHOMY
KynupoBaHuio 60N1eBOr0 CMHAPOMA, CHUXEHMIO NMOTPEOHOCTM B HAPKOTMHECKUX aHaNbreTUKax, CHUXEHMWIO Y4acToThl nocneone-
PaLMOHHOMN TOLUHOTHI M PBOTHI M LIUTENLHOCTY NpebbIBaHMS B OTAENEHWUM MHTEHCMBHOM Tepanun. HeobxoanMbl fanbHeliwne
UCCNeA0BaHUA Mo BbIOOPY ONTUMANbHOM TEXHWUKU BbINOSHEHUS MeX(acumManbHbIX DNOKaz rpyLHON CTEHKU, OLEHKe WX 3¢-
(GEeKTMBHOCTM 1 BE30NacHOCTH, YCTAHOBNIEHMIO PEXMMA [03MPOBAHNA ANA KaX L0/ KOHKpeTHOW 6nokaabl npu AKLL.
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Regional anesthesia in coronary artery bypass
grafting: a narrative review
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ABSTRACT

Coronary artery bypass grafting (CABG) is one of the most frequently performed procedures in modern cardiac surgery
because it is indicated in most patients with coronary artery disease. Currently, there are no standard methods for regional
anesthesia in cardiac surgery. The purpose of this review was to describe the available techniques for regional anesthesia
in post-CABG. Studies published in the databases PubMed, The Cochrane Library, Google Scholar, Russian science citation
index were included. Techniques reported in the literature were local blockade of the postoperative wound with local
anesthetics in the anteromedial chest wall (parasternal-intercostal plane blocks), anterolateral chest wall (interpectoral
plane blocks, serratus anterior plane block), and posterolateral chest wall (erector spinae plane block, thoracic paravertebral
block, retrolaminar block, rhomboid intercostal block). Numerous studies demonstrate that the use of regional anesthesia
as a component of multimodal anesthesia after coronary artery bypass grafting significantly improves pain relief. Blockade
of the peripheral nerves of the chest wall under ultrasound guidance can be considered not only as an alternative to
epidural anesthesia when not indicated or not feasible. It also contributes to early tracheal extubation, reduced duration of
mechanical ventilation, adequate pain control, and a decrease in the need for narcotic analgesics, reduced postoperative
nausea and vomiting, and reduced length of stay in the intensive care unit. Further research is needed to determine the
optimal technique for performing interfascial blockades of the chest wall post-CABG, which would require data on the
effectiveness, safety, and dosing regimen for each specific blockade.
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0B30PHI

BBEJEHUE

AopTokopoHapHoe wyHTupoBaHue (AKLL) — oaHa u3 ca-
MbIX pacrpoCTpaHEHHBIX onepauyel B COBPEMEHHON Kapau-
OXWUPYPrvK, NOCKONbKY ABNSAETCS METOAOM Bbibopa y 6onb-
LUMHCTBA MALMEHTOB C TSKENBIM MOPAKEHNEM KOPOHAPHbIX
aptepwii [1]. B CLUA n ctpaHax 3anagHoi EBponbl Bbino-
HatoT 62 onepauun AKLL Ha 100 Toic. xwuteneit B rog [2].
B Poccuu, no ceefieHmaM MuHucTepcTBa 34paBoOXpaHeHus,
B 2021 roay 6bino npoBeaeHo 33 626 onepauuii KOPOHapHO-
ro LWyHTUpOBaHUS [4].

MakcuManbHas MHTeHcMBHOCTb 60MeBOro cuMHApoMa
nocne onepauuu Ha cepALe 0TMeYaeTcs B TEYeHWe NepBbIX
24 4 [5]. Mocne AKLL Gonesoit CMHAPOM Pa3nMYHONA MHTEH-
CMBHOCTM B MOKOe MUCMbIThiBanM 49%, Bo BpeMsa Kawnis —
78% nauueHnToB [6]. HeanekBaTHaa aHanresus obiia cBA3aHa
C Pa3BUTMEM XPOHMYECKOW NocneonepauymoHHomn 6onm [7], Ko-
TOpas BbisBNANack B nep.ble 6 Mec y 37%, a yepes 2 roja —
y 17% naumenToB [8]. OcTpas 6onb nocne onepauwm, uc-
Mo/b30BaHNe BHYTPEHHEW rPYAHOMA apTepUM 1 KEHCKWN Non
ABNANMCb OCHOBHBIMW (JaKTOpaMM, CBA3aHHBIMM C Pa3BUTU-
€M XpOHMYecKon nocneonepaumonHon 6onm [9]. MokasaHo,
yTo HeadheKTMBHOE NocneonepalmoHHoe 0be3bonnBaHue
MOXET 06YCNOBUT UIMMYHOCYNPECCHIO, Pa3BUTUE UHGEKLINI
1 MeHee 3ddeKTrBHOE 3axmBneHune paH [10].

Wcnonb3oBaHWe HApPKOTMYECKMX aHaNbreTUKOB nocse
onepaumu SBASETCA TPAAMUMOHHBIM, OJHAKO COMPSXKEHO
C TaKUMU HeKenaTeNlbHbIMU IBMIEHUSAMMU, KaK NpOAJEHHaS
MCKYCCTBEHHas BeHTMAAUMA Nerkux (MBJ1), nHeBMOHMM,
noceonepaLy1oHHasn TOLLIHOTA U pBOTa M Koppenupyer ¢ bonee
BbICOKOI JieTanbHOCTb0, 6onee AaMTENbHBIM NpebbiBaHMEM
B OTAESIEHUM MHTEHCUBHOI Tepanum U B cTaumoHape [11, 12].

C uenblo ynyuLueHus pe3ynbTaToB fieHeHUs KapaoXupyp-
TMYECKWX MALMEHTOB aHECTE3MOSIONM MbITAOTCA COKPATUTb KO-
JM4ECTBO OMWMOMAOB MYTEM BKITHOYEHMS B KOMMNIEKC aHeCcTe3un-
0NOTM4ECKoro obecneyeHns peroHapHon aHecteamm [13-17].

MpuHATO cumTaTb, YTO 3INUAYypanbHas aHectesus (A) aB-
nsietcs Hanbonee 3 heKTUBHLIM METOAOM NOCNE0NepaLmoH-
HOM aHanresum nocne KapamoxMpypruyeckux BMeLLaTesbCTs
[18, 19], ooHaKo e€ Mcnonb3oBaHMe Y NALMEHTOB C Cepaeuy-
HOM HeLOCTAaTOYHOCTBLH) COMPSIXKEHO C HApYLLUEHWEM reMoau-
HaMWKKM BCrieacTBUe (HapMaKONOrMYecKoW CUMMATIKTOMUM,
PUCKOM Pa3BUTUSA CMIMHAJILHOM reMaToMbl B CIly4ae NMOBPeX-
AeHua cocyamctbix cTpykTyp [20]. MNapaBeptebpanbHyto 60-
kagy (NBB) B KapaMOXWPYPrUKM BLIMOHSKOT MPY OMepaLmsx,
BKJTHOYIOLLMX OAHOCTOPOHHMI TOPAKOTOMHBINA AOCTYM, TOrfa
KaK KJlaccuyecKas CTepHOTOMMS TpebyeT, HapAay 3HauMTeNb-
HbIM OMbITOM Bpaya, BbINOMHEHWA 6roKagbl ¢ 2 cTopoH [21].
MposepeHue 3A u MNBb cyLLecTBEHHO YBENMUMBAET PUCK pas-
BUTUS CUCTEMHOI TOKCUYHOCTU MECTHbIX aHECTETUKOB.

PernoHapHas aHecTe3uns ¢ MCNOb30BaHUEM YNbTPa3By-
KoBbIX (¥3) TexHomoruii Npon3senia peBoOLMI0 B 1EYEHNM
nocsieonepaunoHHoi bonn nocne pasfMyHbIX XUpYyprude-
CKUX BMelLaTenbeTB [22]. B nocnegHue roabl onucaHbl Ta-
Kue MeTofbl, KaK mapacTepHasibHblii MexpébepHbin 610K,
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PEFMOHapHaH GHEeCTe3MA 1 NIeYeHrne 0CTpon bonm

bnokaga nonepeyHoii MbilLbl FPYAHOW KNETKW, bnokana
MexdacLmanbHOro NpocTpaHcTBa nepefHein 3ybuartoii
MbILLbI, 6N0Kafa MbILWL-BLINPAMUTENENA CMIMHBI U Ap.
[23-27]. B HacTosiLiee BpeMs OTCYTCTBYeT eAMHOE MHe-
HWe 0 MpeLnoYTUTENIbHOM METOAe PErMOHapHOW aHecTe3nn
B KapAMOXMPYPruu.

LUenb pa6oTbl — onucaTb pa3nuyHble MeToabl peruo-
HapHom aHecTe3uu npu AKLLL.

MET0/10J10r1s1 NMOUCKA UCTOYHUKOB

Mouck nybnmKaumiA, onMCbIBaKOLLMX METOAbI PETMOHAPHOIA
aHectesun npu AKLL, npoussoauncs 2 He3aBUCMMBIMM UC-
cnefoBaTtensaMu B 6asax AaHHbIX W 3NIEKTPOHHBIX BrbnmoTe-
kax PubMed (MEDLINE), Cochrane Library, Google Scholar,
eLibrary. MouckoBkle 3anpockl BKOYanu CnegyioLLye CoBa
M CNOBOCOYETAHWS (HA PYCCKOM W aHTNIMIACKOM A3bIKE):
«a0PTOKOPOHApHOe LWYHTUPOBaHNE»; «KapANOXUPYypruax»;
«CTEpHOTOMMUA»; «bNnoKaga HepBOB TPYAHON KNETKMU»;
«MoCieonepaUnoHHas aHanresus»; «peroHapHas aHecTe-
3usi»; «Y/bTPa3ByKOBas HaBUraLms».

B aHanu3 Bbinu BKIIOUEHBI CTaTby, coobLualoLme 0 Npu-
MEHeHMM permoHapHoro obesbonueanusa npu AKLL. C uensto
0bHapyeHus He HanZeHHbIX paHee paboT Bo Bcex nybnuka-
Luwmax bbina usyyeHa bubnuorpadums. [lata nocnegHero nouc-
Kosoro 3anpoca — 15.08.2023. B npouecce noucka obHapy-
XeHo 542 nybnuKkaumm, U3 Kotopbix 460 Obin UCKIIOYEHDI,
MOCKOMbKY OMWUCBIBANW KapAMOXUPYPruyeckue onepauum
6e3 cTepHOTOMUM U He CBSA3aHHbIE C MPUMEHEHWEM peruo-
HapHom aHecTe3un. OcTaBlumecs 82 nybnmkauum coctaBum
OCHOBY HacTosLero ob3opa.

OBCYXAEHUE

MecTHas aHecTe3us nocneonepauuom-loﬁ PaHbl
pacTBopaMu MeCTHbIX aHeCTeTUKOB

MecCTHbI aHecTeTUK, [O0CTaBNSieMblii 4epe3 paHeBOM
KaTeTep, aBnsieTca 3GQEKTMBHEIM METOAOM nocseonepa-
LMOHHOW aHanreswu B xupyprum [28]. B pabote R. Dowling
W COaBT. UCCeoBaTeNn oLeHnnM 3hhEKTUBHOCTL BHYTPH-
paHeBOM MHGY3MM ponMBaKaMHa nocne TopakoTomuu [29].
CymmapHas fo3a onvouioB B nepeble 48 u nocne onepa-
LMy Bbia CTAaTUCTUYECKM 3HAUMMO HUKE B rpymnne MecTHOro
aHecTeTMKa Mo cpaBHeHuto ¢ nnaue6o. AsTopbl coobmnm
0 BbICOKOM YpOBHe YJ0BNETBOPEHHOCTM MaLMeHTOB 06e360-
JIMBaHUEM, OTCYTCTBUM MHDEKLMOHHBIX OCNOXHEHUA U TOK-
cudeckux peakuuid. P.F. White n coasT. npuwnm K BbiBOAY,
4To HenpepbIBHas MHPY3usa 0,5% bynmBakanHa co CKOPOCTbIO
4 Mn/4 nocne KapanoXuUpyprdeckux onepaumii adpheKTUBHO
CHUXana WHTEHCMBHOCTb MOC/eonepaunoHHon 6onu, He-
06X04MMOCTb Ha3HaYeHWs ONMWUOMAOB W MOBbILANA YAOB-
neTBOPEHHOCTb naumeHToB [30]. AHanorMyHble pesynbTarhl
nonyyeHbl u G. Mijovski 1 coaer. [31]. OgHaKo uccneaoBaHme
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S. Agarwal 1 coaBT. bbIn0 0CTaHOBNEHO M3-3a BbICOKOM (9%)
4acToTbl UHPULMPOBAHMA paHbl [32].

MapacTtepHanbHbIl MeXpEbepHbIin 6ok

MapacTepHanbHblii MeXpébepHblii 60K (parasternal
intercostal plane block, PIP-650K), npu KOTOpOoM MeCTHbIV
aHecTeTUK BMIOKUPYeT nepefHMe KOXHble BETBU MeXpEbep-
HbIX HepBoB Ha yposHe Th,—Th,, MHHepBupyloLLMe nepen-
HeMepamanbHylo 061acTb rpynHON KNETKWU, NoApa3fensetcs
Ha 2 B1Aa: noBepXHocTHbIN (superficial parasternal intercostal
plane block) v rnybokuit napacTepHanbHbIA MeXpEDepHbIi
onok (deep parasternal intercostal plane block). [lns aHecte-
3um 0bnacTu rpyamHbl 06bi4HO TpebyeTcs BbinonHeHue bno-
Ka ¢ 0benx cTopoH [33]. NHbeKuMO BLINOMHAIOT HA YPOBHE
YeTBEPTOro Mexpebepbs Ha paccTosiHUK 2 CM OT TPYaMHBI
C MCMOJIb30BaHWEM B Ka4eCTBe MecTHOro aHectetuka 0,33%
pacTBopa ponvBakanHa B 06beéme 40 Mn (no 20 MN ¢ Kax Aol
CTOPOHI).

Pasnnume nosepxHocTHoro u rnybokoro PIP-6noka 3a-
K/TlOYaeTCs B TOM, YTO B MEPBOM C/ly4ae pacTBOpP MECTHOro
aHecTeTUKa BBOAAT B MexdacumanbHylo MIocKoCTb Mexay
00NbLLON IpyAHON N MEKPEDEPHON MbILLLEN, BO BTOPOM —
B MeXhacumanbHy NIoCKOCTb Mexay MexpebepHon 1 no-
MepeyHoi rpyAHON MBILLLIEHA.

MoeepxHocmHbIl napacmepHanbHelii MexpébepHoili 610K

MoBepxHoCTHBIM PIP-6510K 6bin BnepBble NpeaJioXeH
P. Torre n coaBT. B 2014 rogy nop Ha3BaHWEM «rpyAHO-
MeXpedepHan dacumManbHas NN0CKOCTHasA bokaaa» [34].

lNoKasaHnaMM K NpuMeHeHNto noBepxHocTHoro PIP-6noka
cnyxat 06e3bonMBaHWe Npu KapaMOXMPYPrUYecKUX onepa-
UMAX CO CTEPHOTOMMEN, MEPENIOMblI TPYAMHbI, aHeCTe3us
MpW YCTaHOBKe KapAMOCTUMYNIATOPA WM UMMIAHTUPYEMOro
nedubpunnsTopa.

MoBepxHocTHbIN PIP-65i0Kk ABRSieTCA OTHOCMTENBHO
be3onacHbIM BapuaHTOM 1S 06e3bonvBaHus nepeaHen rpya-
HOM cTeHKW. PacrionoxeHue MexdacumanbHoro NpocTpaHCTBa,
PEBEPHBIN XpsLLL M pebpo CNocobCTBYIOT CHUKEHUIO PUCKA pas-
BMTWS MHEBMOTOPAKCA W CIy4aliHOM NYHKLMM NepUKapAa.

Brnokaga MoxeT ObITb BbINOIHEHA KaK 40 Havana one-
paumu, TaK U no e€ okoH4aHum [35]. Hanbonee yacto no-
BEPXHOCTHYI0 MapacTepHanbHylo 610Kagy BbINOJHSAT
no Metoamke «single shot», TeM He MeHee Ans [ocTaTou-
HOr0 pacnpocTpaHeHUsi pacTBopa MECTHOr0 aHecTeTUKa
B MexdacumanbHOM NpOCTPaHCTBE MOXET noTpeboBathbes
HECKOJbKO UHbeKUWii [36]. B pabote Y. Zhang n coasr. no-
Ka3aHo, 4YTO NpOANEHHas WHAY3MA MECTHOTO0 aHeCcTeTUKa
B MeKdacumanbHoe NpoCTPaHCTBO bbina A0CTaTouHO 3P deK-
TUBHO/ W He YBENMYMBANA YacTOTY OCIOKHEHWI Y NALMEHTOB
nocrie KapAVOXMpYpruyeckux onepauuii [37].

B pabote S. Bloc v coasr. [38] ycTaHoBReHo, YTo Npeao-
nepaumoHHas nosepxHocTHas PIP-6nokaga npu AKLL cHuxa-
na notpebHocTb B peMudeHTaHune 1 nponodone Bo BpeMs
onepauuu, a nocne onepauuy 3HaYUTENTbHOE CHUKANA KOH-
LLeHTPaLMI0 NPOBOCNANMTENBHBIX LIUTOKMHOB.
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AHanoruyHble faHHble npepcTaBunu M. Hamed u coasr.,
KOTOpble OLEHWNM aHanbretuyeckylo agpeKTMBHOCTbL no-
BepxHocTHoW PIP-bnokagbl nocne onepaunit Ha OTKPLITOM
CepaLe CO CpeauHHONM cTepHoToMuen [39]. AsTopbl oT-
METUIU 3HAYMTENIbHOE CHUXeHWe noTpebHocTu B Mopdum-
He B MepBble MOCNE0NepPaLMOHHbIe CYTKU. TeM He MeHee
T. Khera u coaBT. He BbISIBUAW 3HAUNMOr0 CHUKEHUS MO-
TpebneHns onvMouaoB B MOCNEONEpPaLMOHHOM Nepuoje
Mo CpaBHEHMIO C KOHTponeM [40].

I'ny6okuii napacmepHaneHbIl MexcpébepHeolii 610k

nybokwii PIP-6nok 6bin Bnepseie onucad B 2015 ropy
Kak «transversus thoracic muscle plane block» [41].
lMoKa3aHuAMM K npuMeHeHuMo rnybokoi PIP-bnokagbl
cnyxat obe3bonuBaHue npu KapAUOXUPYPTrUYECKUX
onepauusax co CTePHOTOMMUEN, YCTPaHEHUE KUNEBUAHOW
AedopMaLun rpyaHOI KNETKW, NepenoMbl MeLuanbHbIX
oTaenos pebep.

B cBA3M ¢ TeM, uTo npum 310N BIOKaAe BO3MOMHbI Ta-
KUM OCMOKHEHMS, KaK MyHKUMS BHYTPEHHUX rPYAHbIX apTe-
pUi 1 BEH W reMaToMa, CnyyailHas niespanbHas MyHKLMS
W MHEBMOTOPAKC, MyHKLMA NepUKapaa 1 reMonepukapg, no-
BpeXAeHWe cepaua, NpoaomKaoTces febaTbl 0THOCUTENBHO
TOro, criefyeT v BoobLue BbINOAHATbL 3T0T 6110K. OHM aBTOo-
pbl [42] ocnoXHeHWi He 0BHapyXMnK, Toraa Kak apyrve [43]
BbISIBUNIM rEMaTOMbI, MyHKLMK MNIEBPbI U NEpUKapAa ¢ obLuei
yactoToi 0,5%. Bo u3bexaHune cnyyanHoii NyHKUUN BHYTPEH-
HWX TPYLHbIX apTEPUIA M BEH 3TV COCYbI CllefyeT BU3yanmau-
poBaTb W UCMO/b30BaTh B KaYECTBE OPUEHTMPA C MOMOLLbIO
uBeTHoro gonnepa [44].

M. Aydin v coaBT. nokasanu, Yto npeaocnepaLMoHHas
rnybokas PIP-6nokana okasbiBana 3HauYMTENbHbIA ONUOK-
pocbeperawowmii 3pdeKT B TedeHMe NepBLIX CYTOK Moche
onepauuu [45].

B uccnepoBahum, nposeaéHHoM Y. Zhang u coaBT., 0bHa-
pyeHo, uto rnybokas PIP-bnokapna obecneunsaet He Tosb-
Ko 30 deKTUBHYI0 aHanre3uio, HO U bonee KOpPOTKoe BpeMs
[0 3KCTybaumu Tpaxeu U YMeHbLUEHMEe CPOKOB MpebbiBaHuMs
B OTAE/IEHUM MHTEHCMBHOM Tepanuu M B CTauuoHape [46].
. Abdelbaser u coaBT. noKasanu, YTo NpyU KapaMoOXMpypru-
YeCKMX onepauusx co cTepHoToMmel rnybokas PIP-6nokapa
MoyTM BABOE CHWU3W/A NoTpebneHne onMOUL0B B nepeble 24 4
nocie onepaumm U 3Ha4YUTENbHO YMEHBLUUIA UHTEHCUMBHOCTb
nocneonepauuoHHoro 6onesoro cuHapoMa [47].

Y. Zhang v coaBT. npu oueHke PIP-610Kaabl ycTaHOBUAM
BO3MOHOCTb COKpaLLeHus npogomxutensHoctn UBJ, 3Ha-
unTenbHO boniee HW3KME MOKa3aTenu MHTEHCMBHOCTH Bosun
B MepBble 24 Y nocne 3KCTybaumm Tpaxeu 1 Yepes 48 4 nocne
onepauuu, a TaKKe MeHbLUYH NPOACITKUTENBHOCTL Npebbl-
BaHWA B OTAENEHUN UHTEHCUBHOM Tepanum [37, 48].

B npocneKTMBHOM paHAOMU3MPOBAHHOM MCCELOBaHUM
NPV CpaBHEHUM NOBEPXHOCTHOrO U rybokoro PIP-6noka no-
Ka3aHo, 4To mocne cTepHoToMUM 0ba MeTof,a UMELOT aHaro-
TUYHYI0 aHaNbreTUyecKyto IQMEKTUBHOCTD B SIEYEHUM OCTPOVA
6omm [49].
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Bbnokaaa nonepeyHou MbiLLLbI FPYAHONU KNETKU

bnokapa nonepeyHoi MbllwLbl  TPYAHON  KJIETKM
(transversus thoracis muscle plane block, TTMP-6nok,),
BriepBble onucaHHas H. Ueshima v coaert. B 2015 rogy [50],
cornacHo aenbGuUcKoMy KoHceHcycy [51], sBnseTca pasHo-
BMOHOCTbI0 NapacTepHanbHoM 610Kabl, CyXallei MeTOA0M
aHecTe3umn ans obneryequs bonm nocne ctepHoToMMmn. MecT-
HbliA aHecTeTUK (06bi4HO 20 mn 0,33% pacTBopa ponuBaKa-
WHa) BBOAAT OAHOKPATHO B MedacumanbHyl NnocKocTb
MeX Ay NonepeyHoii rpyaHON MbILLLEI U BHYTPEHHUMM M-
pebepHbIMU MbILLLLAMMU C LieNbio BIOKMPOBKM NepeaHuX BeT-
el Th,~Th,, MexpébepHbix HepBoB [45].

H. Shokri  coaBT. cpaBHunK aBycTopoHHMin TTMP-6n0k
M 0BLIYID aHEeCTe3nio Yy KapLUOXMPYPruYecKuUX NaLMeHTOoB
[52]. B nepeble 24 4 nocne onepaumm aBTOpbl YCTAHOBMIIN,
YTO 0N NAUMEHTOB, HYXAAIOLWMXCA B AOMNONHUTENbHBIX [0-
3aX ONMWUOMAHBIX aHasbreTMKoB, 06LUas nocieonepalMoHHas
notpebHoCTb B onvompax U oueHKa 6onm bbiam 3HauMTeNb-
HO H¥Ke B rpynne, nony4yasiueit TTMP-6510K, yeM B rpynne
C obweit aHecTe3ueit. Bpems UBJT u npeboiBaHus B oTaene-
HUM MHTEHCMBHOW Tepanum B rpynne TTMP-6noKa oka3anucb
CyLLeCTBEHHO Kopoye. CyLeCTBEHHbIX pasnuuumii B Nocneo-
NepaLMOHHBIX OCNIOMHEHUSAX MEXAY rpynnaMu 0bHapyHeHo
He Bbino.

. Abdelbaser u N.A. Mageed u3syumnu obesbonmsato-
Wyt aktuBHocTb TTMP-6/10Kka B BeTCKOM KapAvoXupyp-
run. OHW onpefenunu, YTO €ro MCMonb30BaHWe CHUMXAeT
nepvonepauuoHHoe noTpebneHne ONUOMAOB U CHUMKAEET
MHTEHCMBHOCTb NOCNE0NepauuoHHoON 6011 N0 CPaBHEHMIO

MapacTepanbHas bnokaga
rnybokas / noBepxHoCTHas

Tom 17,N¢ 3, 2023

PEFMOHapHaﬂ GHEeCTe3MA 1 NIeYeHrne 0CTpon bonm

c obweit aHectesueit [47]. M.E. Aydin n coaBT. nokasanu,
yto TTMP-bnokaga cnocobcTBoBana CHUMEHUO nocneone-
pauMoHHOro noTpebieHns onMoMAOB, YMEHBLIEHUIO Bbipa-
eHHocTH 6om yepe3 12 4 nocnie onepaLuy U CHUKEHMIO
4acToTbl NOCNE0NEepPaLMOHHON TOLWHOTbI U PBOTHI [45].
CxeMaTW4HO NOKanbHasa aHanresus nocneonepaLnoHHoV
paHbl, NapacTepHarbHbIi MexpebepHbIn bnok 1 bnokaga no-
MEePeYHON MbILLLbI FPYAHON KNeTKW oTobpaxeHbl Ha puc. 1.

MexdacumanbHble 610Kaabl rPyAHONA MbILLLbI

MexdacumanbHble  bioKagbl  TPyLHOW  MbILWLbI
(interpectoral plane block, IPP-6nok), Bnepeble npeactas-
nenHble B 2011 1 2012 rr., paHee HasbiBaBLLMecs «pectoralis
nerve plane block» (PEC I, PEC Il), neppoHa4anbHoO onucaHbl
LNA NOCNeonepaLMoHHON aHanre3uu B XMpyprM MoJI0YHOM
xene3bl [54]. Mpu nomowwm IPP-6nokaapl, BBOAA aHecTe-
MK (kak npasuno, 10 mn 0,2-0,5% pacTeopa ponmBakauHa)
B MexdacumanbHyl0 NNOCKOCTb MeXAY Bonbluoin u Manon
TPYLHON MblLILEN, DNOKMPYIOT MeauanbHbIiA U natepasbHbIi
rpyaHoi Heps [55].

PEC 1I-6nok akTuueckmn coctouT U3 2 6nokos: IPP 1 6o-
Ka NAoCcKoCTM rpyaHon Mblwubl (pectoserratus plane block,
PSP-650K). Mpu PSP-610Ke pacTBop MecTHOro aHecTeTHKa
(20 mn 0,2-0,5% pactBopa ponvBaKauHa) BBOAAT MeX Iy Ma-
oW TPYAHOM 1 3ybuaToil MblilLed, 6noKupys natepanbHbIit
KOXHbliA HepB [54].

WUccnepoBanus,  cpaBHWBaloWlee  [BYCTOPOHHIOKO
PEC Il-bnokapy C BHYTPMBEHHOM aHanresveit nocne
AKW nokasanu, uyTo MHTEHCMBHOCTb 60neBoro CcMHApOMa

MecTHas aHecTe3us

nocieonepaLmoHHON paHbl

JlaTepanbHas
BETBb
MepuanbHas
BETBb
MepenHss BHyTpeHHu1e
KOXHas BETBb TOppaKanbHble

MeXpebepHoro Hepsa BEHa U1 apTepuu

pyovHa

bnokapa none-

PEYHOW MbILLLbI
BonbLas

rpyLHas MblLa

MonepeyHas
rpyAHas MbilLLa

BHyTpeHHss
MeXpedepHas
MblLILa

Puc. 1. CxeMa MecTHoIi aHecTe3uu nocneonepaLroHHoON paHbl, NapacTepHabHbIX MexpedepHbIx 610Kap, 1 6oKazbl NoNepeyHoi MbiLLb
rpyAHon knetku (no J. Zhang v coaer., 2022 [53], nybnMKyeTcs ¢ U3MEHEHUAMM).

Fig. 1. Scheme of local anesthesia of the postoperative wound, parasternal intercostal blockades and blockade of the transverse pectoralis
muscle plane block (according to J. Zhang et al., 2022 [53], published with modifications).
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B COCTOSHIM MOKOSA W npy Kalwne B rpynne PEC Il 6bina cyLuectseH-
HO HUe B TeueHue CYTOK. pn Mcnonb3oBaHWM [BYCTOPOHHEV
PEC ll-bnokapb! npy onepaumsix Ha cepaLe co CTEPHOTOMMEN OT-
MeyeHbl bonee KOPOTKas NPOLOITKUTENBHOCTL NOCTIE0NEpaLMoH-
Hoit MBJ1 1 MeHbLUas MHTEHCMBHOCTL DONEBOro CMHAPOMa, bonee
HU3KME MOKa3aTeNu BbIPaKEHHOCTU 60N 1 NocNeonepaLyoHHOV
noTpebHOCTU B OMWOMEaX MO CPABHEHMHO C IPYNNOiA NapeHTeparib-
HOW aHanreswu. KpoMe Toro, oKasasach HUMe MpOLOSIHKUTENb-
HOCTb NpebbiBaHWA B OTZENEHNM UHTEHCUBHOM Tepanum [56, 571.
PEC-6nokapbl cuutatoTcst 6e30nacHbIMM U3-3a OTCYTCTBUA
KPYMHbIX COCYAUCTO-HEPBHBIX MY4YKOB B 06/1aCTU NYHKLMK.

Bnokapa MexxdacuuanbHoro npocTpaHcTea
nepeaHen 3y64aToi MbiLLLb

Brokaga MexdacunanbHOro npocTpaHcTBa nepesHen
3ybuatoii Mblwubl (serratus anterior plane block, SAP-
6n0k), bnokupyioLLas 6oKOBbIE KOXHbIE BETBU MEXPEDEPHBIX
HepsoB oT Thy, Ao Thy, 3T0 MeToA aHecTe3un Npu onepaLy-
fIX Ha nepeaHeBOKOBOW CTEHKe IPYAHON KNETKW, BrepBble
onucanHbii B 2013 rogy [58, 59]. 06bEM M KoOHUEHTpaUms
MECTHOr0 aHECTETUKA 3HAUMTENbHO BapbUPYHOT: UCMONb3YHT
unm 10 mn 0,5-1% pacTBopa ponuBaKauHa il AfIUTENbHO
aHanreaun, unn 30 mn 0,2-0,33% pactBopa ponuvBaKau-
Ha [J1A aHanre3uu MeHblUel NpofoMKMTENbHOCTU. MecT-
Hblii aHeCTeTMK BBOASAT MOJ, NepegHiol 3ybuaTylo MbilLy
ANs rnyboKoro unM NoBEPXHOCTHOrO (BbILUE TOM e MbI-
Lbl) BoKa M TeM caMbiM BAOKUPYIOT NaTepabHble KOMHbIE

Val. 17 (3) 2023

Regional anesthesia and acute pain management

BeTBM MexpebepHbix HepBoB 0T Thy Ao Thy,—Thy 1 ANMHHbIIA
rpyaHoii Heps. Mo cyTH, KOHeYHas TOuKa NMpU MOBEPXHOCT-
HoM SAP-bnoke u PSP-60Ke ofyHaKoBa, XOTA UHBEKLMS
BbINO/HAETCA IMbO B 06N1acTb Nof Manoii rpyaHON MbLLLLel
(PSP-6n10K), 6o HeT (MoBepXHOCTHbIA SAP-6/10K).

WccnepoBanusa, cpaBHuBatowme raybokud u nosepx-
HOCTHbIN SAP-6510K, NoKasanu NpeBOCXOACTBO MOCNEAHErO,
KOTOpbLIA BAMTCS [ONbLUE U UMeeT boniee BbICOKMIA YpOBEHDL
ycnexa [60]. Wcnonb3osaHne SAP-bnoka nocne onepauum
Ha rPyAHOM KJIeTKe MPOAEMOHCTPUPOBANO CTAaTUCTUHECKU
3HauYMMOoe CHUXKEeHWe YpoBHSA Bonmn 1 cHuxkeHne obbEMa no-
TpebnisieMbIX ONMOMLOB MO CPABHEHMIO C KOHTPOJILHOM rpyn-
noi 6e3 perMoHapHOM aHecTe3wu, KoTopas TaKe COMpoBO-
waanacb boniee BbICOKOI YacTOTOI TOLHOTHI U pBOTHI [61].

B. Kaushal u coaBt. cpaBHMM 3ddEKTUBHOCTL Fybo-
Ko SAP-6nokapbl, PEC Il n 6nokaabl MexpébepHbix HepBOB
ANs aHanresvmn nocne TOpaKoTOMUM B KapaMOXUPYPrumM 1 no-
Ka3anu conoctaBuMocTb boneytonstoLuero adpdekTa B paHHeM
(o7 1 mo 4 yv) nocneonepaumoHHoM nepuoge [62]. bonee anu-
TeNbHbIi aHanbreTMyeckuin AhdeKT Habnogancs npu ucnosb-
30BaHUK SAP- 1 PSP-6noka. XoTs cuuTaetcs, uTto 311 bnoKagpl
He 3aXBaTbIBaKT NEPeSHNE KOXHbIE BETBU MEXPEOEPHBIX He-
PBOB, B HECKOJIbKMX MUCCNEeA0BaHUAX coobluanock 06 addek-
TUBHOV aHanre3uu B KapAMOXMPYPruv CO CTEPHOTOMMEN [56, 571.

CxeMaTuyHo bnokaga nepegHen 3ybuaToil MblLULbI
1 MexxdacumanbHan 610Kaga rpyaHbIX HepBOB NpeAcTaBe-
Hbl Ha puc. 2.

MNepenHsas 3ybyaTas MbiLa

MexpébepHble MbILULbI:

HapyxHas
BHyTpeHHss

J'IaTepaan as KOXKHaA BeTBb

MeXpebepHoro Hepsa

nybokas 6nokaga SAP

MoBepxHocTHas bnokaga SAP

PECS |

NatepanbHas u MefuanbHas
BETBb IPYAHOr0 HepBa

bonbLas rpyaHasa Mblllla

Manas rpyaHas MbiLa

Puc. 2. lNepenHe-bokoBble 6110Kaabl rpyaHoii KneTku. [lpumeyarue. SAP — bnokapa nepeaHen 3ybyatoi Mbiwubl, PEC | — Mexdacuu-
anbHas 6110Kafa rpyaHbIX HepBOB MeXAY bosbLLon 1 Manon rpyaHoii Mbiwuei. Couetanue 6noka PEC | n noBepxHocTHon SAP-6nokaabl
npeactaenseT coboii 6nok PEC Il (no M. Kelava u coasr., 2020 [15], nybnuKyeTcs ¢ M3BMEHEHUAMM).

Fig. 2. Anterolateral thoracic blockades. Note. SAR — blockade of the anterior serrated plane block, PEC | — interfascial blockade of
the pectoral nerves between the pectoralis major and minor muscle. The combination of PEC | block and superficial SAR blockade is PEC
I block (according to M. Kelava et al., 2022 [15] published with modifications).
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Bnokaaa Mexxpé6epHbIX HepBOB

MecTHbIit aHecTeTK (no 5 mn 0,5% pacTBop ponumBaKa-
MHa) BBOAAT C 2 CTOPOH Ha ypoBHe |I-VI pebep Mexay no-
MaTo4HOM U 3afHen CpPeAuHHOW NnHuen. B MeTaaHanu3e,
BKJIIOUMBLLEM 59 WCCNefoBaHWiA, MOKa3aHo, yTo brokapa
MexpebepHbIx HepBoB conocTaBuMa ¢ JA mnm [1Bb, cHuxa-
€T MHTEHCUBHOCTb DO/M B TeUeHUe NepBbIX 24 4 nocne one-
paLMn Ha rPYLHON KIETKe, YTO NO3BOASET NpeLnosioXuTh,
uto 6110Kaga MexpebepHbIX HEPBOB MOXKET BbITb UCMONb-
30BaHa Npu HanuMuuu npoTveonokasaHui K 3A u BB [63].
Mpy cpaBHeHWUM METOA0B PErMOHAPHONM aHeCTe3nn B Kapam-
OXWPYPrum co CTepHOTOMMeN Briokaga MexpebepHbIX HepBOB
yctynana PECS II- n SAP-6noky [64].

Bnokaaa MbiLL-BbINPAMUTESIEN CMUHBI

Bnokaga MbiWwU-BbINpAMUTENEN cninHbl (erector spinae
plane block, ESP-6n0k) 6bina Bnepable onvcaHa B.M. KycToBbiM
1 b.M. PaukoBbiM B 1994 rogy [65], Ho LiMpoKoe pacnpocTpa-
HeHue monyuuna nocne nybnukaumm coobuwenus M. Forero
1 coast. B 2016 rogy [66].

ESP-6noKk MMeeT HekoTopble mpeuMyLLecTBa C TOY-
Ku 3peHns 6e30macHOCTV U NpOCTOThI Nepep rpyaHoi A
n MBB, ucnonb3oBaHUe KOTOPbIX COMPSAMEHO C PUCKaMM
PasBMTUSA CMWUHANBHOW reMaToMbl, MOBPEXAEHWUS HEPBOB
UMM MHEBMOTOPAKCOM M SIBISIETCA TEXHUYECKU bonee Cnox-
HbiMu [67]. Kpome Toro, ESP-6nok mo cpasHenmio ¢ dac-
umManbHbIMM Bnokagamm, onMcaHHbIMKM BbILLE, 3aKIOYaeT-
cA B TOM, YT0 OH obnapjaet cnocobHocTblo BoKMpOBaTh
BEHTPasbHble BETBM, KOTOPbIE 0XBATbIBAlOT MeXpEDepHbIe
HepBbl Ha ypoBHe oT Th, po Thy,, uTo BaXKHO ANA CTepHO-
ToMuu [68]. TMpun BbINONHEHMM BNOKaabl ANA AOCTUXKEHUA
LMpoKoro pacnpoctpaHenus Tpebyetca ot 20 go 30 mn
0,33-0,5% pacTBopa ponuBaKauHa.

Mbiwubl, BbINpAMANAOLLME NO3BOHOYHUK

Tom 17,N¢ 3, 2023
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Mpu u3yyeHun addektuHocTn ESP-bnoka M. Athar
U COaBT. 3a(MKCMPOBANN XOPOLUYI0 aHaNresn Co CHUMe-
HWeM Ha 65% noTpebneHns oNMOMOOB U COKPALLEHWEM Npo-
pomxutensHoctn UBJT yepe3 6 4 nocne 3KCTybaumm Tpaxeu
M0 CPaBHEHWIO C KOHTPOJIbHOW rpynnoin [69].

B pabote S.N. Krishna 1 coaBT. npu cpaBHeHUM 0fHO-
KpaTHon ESP-610Kaabl ¢ BHYTpMBEHHBLIM BBEAEHUEM MapaLie-
Tamona u Tpamagona npu AKLL yctaHoBneHo, uto ESP-6nok
nocne aKkctybaumm Tpaxen obecneunsan B cpeHem 0 bannos
Mo YXCNIOBOIA PeTUHIroBOM LWKane 6onm B TeueHme 6 4 [70].

S. Wasfy 1 coaBT. oLieHMnn HenpepbIBHYI0 ABYCTOPOHHIOKW
ESP-6nokany npu onepauun AKLL v obHapyuam cHuxkeHne
nocneonepaunoHHoro NoTpebneHns oNMOMA0B U MHTEHCUB-
HocTu boneBoro cuHapoMa B rpynne 6moka oo 48 4 nocne
3KcTybauum Tpaxeu. Kpome Toro, aBTOpbl 0BHapymmnm co-
KpalLeHue npogomkutensHoctu MBJT u npebbiBaHua B 0T-
JENeHUN UHTEHCMBHOMN Tepanuu [71].

A. Ali Gado oueHun 3ddeKTMBHOCTL M BesonacHoCTb
aBycTtopoHHux ESP-6roKap y nefmaTpuueckux nauMeHTos,
MepeHECLUMX OnepaumMu Ha cepAaue MocpefcTBOM CpeAMHHON
cTepHoToMum [72]. MNepuonepaumoHHoe notpebieHre onuou-
0B bbi0 cCHKeHo B rpynne ESP-6510Ka no cpaBHEHWIO C KOH-
TPOMBHOM TPYNMOM C COMOCTaBUMBIMU MOCIE0NEPaLMOHHBIMM
OCTNOXHEHUAIMM, TaKUMM KaK PBOTA, 3yL, U YTHETEHWUE AbIXaHMS.
P. Macaire 1 coaBT. BbINOHWM ABYCTOPOHHIOK HEMNpepbIBHYH
ESP-6nokagy B [ETCKOWM Kapamoxupyprium (C NOMoLLbO cpe-
JVHHOM cTepHoTOMMM) [73]. CTaTUCTUYECKU 3HAYMMO MEHbLLIEE
obLee noTpebnenne MopduHa B TeUeHMe NepebixX 48 4 nocne
onepaummn 1 ynyyleHue nokasatenen 6om 6bim oTMeyeHs
B rpynne 6510ka No cpaBHEHUIO C KOHTPOJIBHOM MPYMMOi.

CxemMaTnyHo peTtponamuHapHas 6nokaga v 6noka-
03 MbILUL, BbINPAMASIOWMX NO3BOHOYHWK, NpefCTaB/eHb
Ha puc. 3.

bonbluas pomMboBuaHas MbilLa

RLB
MepepHss

TpaneuveBuaHas MblluLa

ESP-6nok

Pl-6nok

3apHsn

BetBu MexpébepHoro HepBa:

Puc. 3. 3agHenatepanbHas rpynna 6nokap, rpyaHoi knetku. [lpumeyarue. RLB — petponamuHapHas bnokaga, ESP-6nok — bnokapa
MbILLIL,, BBINPAMIISIOLLMX NO3BOHOYHUK, Pl-6110k — napacnuHanbHo-MexpedepHas bnokapa (no M. Kelava u coasr., 2020 [15], nybnukyeTcs

C U3MEHeHUAMN).

Fig. 3. Posterolateral thoracic blockade group. Note. RLB — retrolaminar blockade, ESP-6n0k — erector spinae plane block,
Pl-6nok — paraspinal intercostal blockade (according to M. Kelava et al., 2022 [15], published with modifications).
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IpyaHas napaBepTe6panbHas 6nokaga

MBb npeacraBnseT coboi MHBbEKLMIO B NapaBepTebpanb-
HOe MPOCTPaHCTBO — B MECTO, FA4e CMMHHOMO3rOBble HEpBbl
BbIXOAAT M3 MEKMNO3BOHKOBLIX 0TBepcTMid. OxBaTbiBaeMas
bnokapon obnacTb 3aBUCUT OT 06bEMaA BBOAALLErOCS MeCT-
HOro aHecTeTWKa, KOTOpbINA, Kak npasuio, BapbupyeT o1 10
A0 20 Mn. B HecKonbKux MccnefoBaHusX oS aHanresu no-
C/le TOPaKOTOMMM MOKa3aHo, YTo TopakankHas M1Bb ctonb e
addertMBHa, KaK u JA. Tak, no pe3ynbTataM MeTaaHanM3a
J. Yeung v coasr. (700 yyacTHWUKOB) aBTOPbI NPULLIM K BbIBO-
Ay, uTo BB conocraBuMa no 6oneytonstoLen 3G eKTMBHOCTH
¢ JA v conpoBOXKAAETCA CHUKEHWNEM YaCTOTbI Pa3BUTUS TaKMUX
OCTIOXKHEHMI, KaK apTepuaribHas MMNOTOHMS 1 3a[epXKa Move-
ucnyckauus [74, 75]. B metaaHanmse, npoeefiéHHoM A. Scarfe
W COaBT., B KOTOPOM cpaBHMBain addektneHocTb BB 1 3A,
Bblno paccMoTpeHo 23 paHLOMU3MPOBAHHBIX KOHTPOMPYEMBIX
uccnepoBaHus ¢ ydacteM 1120 naumeHToB. ABTOpbI MPULLN
K BbiBoAy, uto [1Bb bbina cea3aHa ¢ bonee HU3KOW YacToTON
pa3BUTUS NOCNEONePaLMOHHON TOLUHOTLI U PBOTHI, 3aflePXKKN
MOYM W apTepuanbHoM runoToHuu [76]. L. Sun u coast. no-
Kasa/, 4YT0 MHTEHCMBHOCTb boneBoro cuHopoMa, notpebne-
Hue MopdmHa, BpeMs [0 3KCTybaLmu Tpaxen U [MTENbHOCTb
npebbiBaHNA B OTAENEHNN UHTEHCUBHOM Tepanuy Bbinn HUXKeE
npyu MNBb B coyeTaHum ¢ obLLen aHecTe3nel No CPaBHEHMIO
C MCMoNb30BaHUEM TONbKO obLueid aHecteamu [77]. [lBycto-
poHHss MNBb B KapAMOXMpYPriM CO CPEAMHHON CTEPHOTOMMUEN
bbina uccnepoana H. El Shora v coasr., koTopble npofeMoH-
CTPMpOBanM aHasnbretTudeckylo pdextueHocTb MBB. AeTopbl
He BbISIBUIM CTATUCTUYECKW 3HAYMMOM PasHULbl B MHTEHCUB-
HoCTW boM B TeueHWe 2 CyT MocneonepauMoHHOro nepuoaa
npu MNBB no cpaeHenmto ¢ 3A [21]. YacToTa ocnoxHeHUI noce
npuMeHenms BB B Kapamoxmpyprum o4eHb Hu3Kas [78].

PeTponamuHapHbii 6nok

PetponamuHapHas 6rokaga 6bina BnepBble onMcaHa
B 2013 rogy B KIIMHUYECKOM CJTydae 06e300/MBaHNA NaLUeHTa
C MHOXXeCTBEHHbIMM Nepenomamm pebep [79]. MeToamka Bbl-
MnosHeHus 6/10Ka, 00BEM M KOHLEHTpAUMA MECTHOro aHecTe-
TWKa NpW peTpoNiaMWUHapHON D/loKaje aHanorMyHbl TaKoBbIM
npu ESP-6noke, xota ata bnokaga otnmuaetcs ot ESP-6noka
TeM, UTO TOUKa UHBEKLMM NpeACTaBNSEeT cobOoi NIOCKOCTb MeX-
AY MbILLLAMM, BbINPAMIISIOLLMMM MO3BOHOYHWK, U MNACTUHKON
Ayrv no3BoHKa [51]. K HacTosieMy BpeMeHu TONIbKO B OAHOM
uccneaoBaHUM coobLLanoch o ABYCTOPOHHEN PeTpOIaMUHAPHO
bnokape B Kapamoxupypriu. lNepuonepavumorHoe noTpebnexme
(eHTaHMna bbIN0 3HAUUTENBHO HIXKE B rpynne 6oKa no cpas-
HEHWUIO C KOHTPOAIbHOM rpynnoi. Kpome Toro, bnokaaa nosso-
SN NPOBECTU PaHHIOK IKCTYHALMI0 TPAXeM U COKPATUTh BpeMS
npebbiBaHNA B OTAENEHUM MHTEHCUBHOI Tepaniu [80].

bnokapga poM60BMAHOM MbILLbI

PoMbOBMAHbI  MeXpEDepHbIn  O6NMOK —  3T0  Ho-
Bbl TMN 670Kaabl, BrepBble onmucaHHbid B 2016 ropy.
Mop Y3-KoHTponeM aHeCTeTVK BBOAWIM MeX Ay BonbLLOW poM-
6oBMAHO MbILLLIEN M acLmen MeXKPEDEPHBIX MbILLIL, Ha YPOBHE
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Thy~Thy,, 0becneunsas obe3bonmsatme Ha yposHe Th,~Th,,, [81].
Heckonbko no3de aeTopammu Obina mpefuioXeHa Moanu-
Kaumsa broka — coyeTaHue poMbOBMAHOrO MexpéebepHoro
1 cyb3ybuatoro 6noka (rhomboid intercostal and subserratus
plane block, RISS-6510k), uTo Mo3BONMIO paclUMpKTL 0BNACTL
aHecteann o yposHa Th—Thy. Mpu BbinonHeHnn RISS-6noka
B pomboBuaHo-MexpebepHoe npoctpaHcTeo BeoaAT 10 Mn
0,5% pacTBopa ponuBaKauHa, a B cyb3ybyatoe NpocTpaHCTBO —
15-10 Mn MecTHOro aHeCcTeTMKa aHasorMYHON KOHLLEHTpaLuu
[82]. Ha ceropHAWwHMA AeHb MUccnenoBaHUa 3QEKTUBHOCTU
RISS-6n0Ka B KapavoXvpyprim co CTEPHOTOMMEN OTCYTCTBYIOT.

3AKJIO4YEHUE

B nocnepHee pecstuneTe pervoHapHble MeToauku obe-
300/1MBaHNSA CTanu NPeaMETOM 3HAUUTENBHOIO MHTEpeca Mc-
CrlefjoBaTeneil U HeOTbEMIIEMOW YaCTblo aHaireswn y Kapau-
OXMPYPIUYECKUX MauueHToB. MHOrouMcneHHbIe McCnefoBaHus
MOKa3bIBaOT, YTO WCMOMb30BaHWE pervoHapHoro obesbonu-
BaHMA B Ka4YecTBe KOMMOHEHTa MymbTUMOLANbHOW aHeCTe3nu
nocne AKLL cywiectBeHHo yny4LwaeT KayecTBo 0be3bonmBaHus.

[ing ycnewHoro BbinonHeHus 6nokaza HepBoB rpyAHON
KNeTKU TpebyloTca BbICOKas KOMMETEHTHOCTb, YrnybneH-
Hble 3HaHWA B 0611aCTW COHOAHATOMUM, HaBbIKWM PaboThbl
¢ Y3-annapatamu, 4To Mo3BONISET aHecTe3uonory obe-
CNeynTb ONTUManbHyl, be3onacHylo U 0pUEHTUPOBAHHYIO
Ha NauWeHTa aHanresuio.

brokagbl nepudepnyeckux HepBOB TPYLHOM KIETKM
B YCNOBMAX YNbTPa3BYKOBOW HaBUraLMK He TONBKO SBNISIOTCS
anbTepHaTMBoi A B cryuasx, Korfa 3ToT MeTof He MoKasaH
WM HEBBIMOSIHUM, HO M CrocobCTBYIOT paHHel 3KCTybauuu
Tpaxen U COKpalLeHuo npogomkutensHoctu UBJ1, apeksat-
HOMY KynupoBaHuio 6071eBOro CUHAPOMA, CHUMEHUIO NOTPeo-
HOCTM B HApPKOTUYECKUX aHaNbreTUKax, yMeHbLUEHMI0 YacToTbI
nocieonepaLyoHHON TOLLHOTbI U PBOTbI U ASUTENBHOCTY Mpe-
BblBaHNA B OTAENEHUM MHTEHCUBHOW Tepanim.

HeobxomuMbl fanbHelilume uccnegoBaHus no Bbibopy on-
TUManbHO! TEXHUKU BbINOSHEHWS MexdacumanbHbIX broKas
TPYAHOW CTEHKM, OLEHKe MX 3QpeKTMBHOCTM M Be3onacHoCTH,
YCTaHOBMNEHMIO PEXMMA [03VPOBaHUS NS KAKLOM KOHKpET-
Hoii 6noKapbl. TpebyloTcs MHOrOLEHTPOBLIE UCCNeA0BaHMS
A5 NMOMCKa COBEPLLIEHHOW CXeMbI MOCNE0nepaLmMoHHoro obe-
3bomBakms nocne AKLL, nockombKy uMetoLascs Ha cerofs
MpaKTUKa BCE ELLE JaneKa OT uaeana C TOYKW 3peHus yoB-
NETBOPEHHOCTM KaK Bpayel-aHecTe3wos0roB, TaK 1 NaLneHTOB.

AO0NOJIHATESIbHO

WUcTounuk duHaHcupoBaHua. He yKasaH.

KoHdnukT mHTepecoB. ABTOpLI [1EKNapUpPYOT OTCYTCTBUE ABHbBIX
U NoTeHUManbHBbIX KOHPMKTOB MHTEPECOB, CBA3aHHBIX C MybnuKa-
LMeln HacTosLLLEN CTaTbu.

Bknap, aBTopoB. Bce aBTOpbLI NOATBEPKAAIOT COOTBETCTBUE CBOETO
aBTOPCTBA MeXOyHapoaHbIM Kputepuam ICMJE (ce aBTopbl BHeC-
7N CyLLECTBEHHBIM BKMaZ B pa3paboTKy KOHLEeNUMM, MpoBefeHue
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WCCNe10BaHUS U MOLTOTOBKY CTaTbk, MPOYAM v 006pnn hrHanNb-
HYt0 Bepcuio nepeg nybnvkaumen).

ADDITIONAL INFORMATION

Funding source. Not specified.
Competing interests. The authors declare that they have no
competing interests.

CMUCOK JIUTEPATYPbI

1. Likosky D.S., Baker RA., Newland R.F., et al. International
Consortium for Evidence-Based Perfusion, the PERForm Registry,
the Australian and New Zealand Collaborative Perfusion Registry
(ANZCPR), and the Michigan Society of Thoracic and Cardiovascular
Surgeons Quality Collaborative. Is Conventional Bypass for Coronary
Artery Bypass Graft Surgery a Misnomer? // J Extra Corpor Technol.
2018. Vol. 50, N 4. P. 225-230.

2. Elbadawi A, Hamed M, Elgendy LY., et al. Outcomes of Reoperative
Coronary Artery Bypass Graft Surgery in the United States // J Am Heart
Assoc. 2020. Vol. 9, N 15. P. e016282. doi: 10.1161/JAHA.120.016282

3. Melly L, Torregrossa G., Lee T., et al. Fifty years of coronary ar-
tery bypass grafting // J Thorac Dis. 2018. Vol. 10, N 3. P. 1960-1967.
doi: 10.21037/jtd.2018.02.43

4. Bbokepus J1.A., Munuesckas E.B., MpannwHukos B.B., n gp.
CepaeyuHo-cocyamnctas xupyprusi-2021. Bonesnn n BpoKAaeHHbIE
aHOManuu cucTeMbl KposoobpatlieHns. Mockea: OrbY «HMULICCX
nMm. AH. bakynesa» M3 P®, 2022.

5. Bjarnnes AK,, Rustzen T, Lie |, et al. Pain characteristics and an-
algesic intake before and following cardiac surgery // Eur J Cardiovasc
Nurs. 2016. Vol. 15, N 1. P. 47-54. doi: 10.1177/1474515114550441

6. Lahtinen P., Kokki H., Hynynen M. Pain after cardiac
surgery: a prospective cohort study of 1-year incidence and
intensity // Anesthesiology. 2006. Vol. 105, N 4. P. 794-800.
doi: 10.1097/00000542-200610000-00026

7. Echeverria-Villalobos M., Stoicea N., Todeschini A.B., et al. En-
hanced Recovery After Surgery (ERAS): A Perspective Review of
Postoperative Pain Management Under ERAS Pathways and Its Role
on Opioid Crisis in the United States // Clin J Pain. 2020. Vol. 36, N 3.
P. 219-226. doi: 10.1097/AJP.0000000000000792

8. Guimardes-Pereira L., Reis P., Abelha F., et al. Persistent
postoperative pain after cardiac surgery: a systematic review with
meta-analysis regarding incidence and pain intensity // Pain. 2017.
Vol. 158, N 10. P. 1869-1885. doi: 10.1097/j.pain.0000000000000997
9. Bae J.,, Shin S. Factors Related to Persistent Postop-
erative Pain after Cardiac Surgery: A Systematic Review and
Meta-Analysis// J Korean Acad Nurs. 2020. Vol. 50, N 2.
P. 159-177. doi: 10.4040/jkan.2020.50.2.159

10. Zubrzycki M., Liebold A., Skrabal C., et al. Assessment and
pathophysiology of pain in cardiac surgery // J Pain Res. 2018. N 11.
P. 1599-1611. doi: 10.2147/JPR.S162067

11. He Q, Wang W., Zhu S, et al. The epidemiology and clinical out-
comes of ventilator-associated events among 20,769 mechanically
ventilated patients at intensive care units: an observational study //
Crit Care. 2021. Vol. 25, N 1. P. 44. doi: 10.1186/513054-021-03484-x
12. LiuJ., Zhang S., Chen J,, et al. Risk factors for ventilator-associated
events: A prospective cohort study // Am J Infect Control. 2019.
Vol. 47, N 7. P. 744-749. doi: 10.1016/j.3jic.2018.09.032

Tom 17,N¢ 3, 2023

DOI: https://doi.org/10.17816/RA568908

PerMOHapHaﬂ GHEeCTe3MA 1 NIeYeHrne 0CTpon bonm

Author’s contribution. All authors confirm the compliance of
their authorship, according to international ICMJE criteria (all
authors made a substantial contribution to the conception of the
work, acquisition, analysis, interpretation of data for the work,
drafting and revising the work, final approval of the version to be
published).

13. Hargrave J., Grant M.C, Kolarczyk L., et al. An Expert Review of Chest
Wall Fascial Plane Blocks for Cardiac Surgery // J Cardiothorac Vasc
Anesth. 2023. Vol. 37, N 2. P. 279-290. doi: 10.1053/}.jvca.2022.10.026
14. Ceupckmin [A., Antvnun 3.3, Mapomos K.B., v ap. Mapaak-
cuanbHas dyTnspHas 6noKaga CMHHOMO3roBbIX HEpBOB. AHe-
cTe3vonorvsa u peaHumaronorus // 2021. N° 4. C. 128-135. doi:
10.17116/anaesthesiology2021041128

15. Kelava M., Alfirevic A., Bustamante S., et al. Regional Anes-
thesia in Cardiac Surgery: An Overview of Fascial Plane Chest
Wall Blocks // Anesth Analg. 2020. Vol. 131, N 1. P. 127-135.
doi: 10.1213/ANE.0000000000004682

16. Raj N. Regional anesthesia for sternotomy and bypass-Beyond
the epidural // Paediatr Anaesth. 2019. Vol. 29, N 5. P. 519-529.
doi: 10.1111/pan.13626

17. Chakravarthy M. Regional analgesia in cardiothoracic surgery:
A changing paradigm toward opioid-free anesthesia? // Ann Card
Anaesth. 2018. Vol. 21, N 3. P. 225-227. doi: 10.4103/aca.ACA_56_18
18. Zhou K., Li D., Song G. Comparison of regional anesthetic
techniques for postoperative analgesia after adult cardiac surgery:
bayesian network meta-analysis // Front Cardiovasc Med. 2023.
N 10. P. 1078756. doi: 10.3389/fcvm.2023.1078756

19. Napomos K.B., Ceupckmin 1A, Kupos M.H0. PervioHapHble me-
TOOMKWM B NPaKTWKe KapAuoaHecTesuosora: ectb M Boibop? //
Anectesvonorvs u peanumaronorms. 2021. N° 6. C. 7581. doi:
10.17116/anaesthesiology202106175

20. Warfield D.J., Barre S., Adhikary S.D. Current understanding of
the fascial plane blocks for analgesia of the chest wall: techniques
and indications update for 2020 // Curr Opin Anaesthesiol. 2020.
Vol. 33, N 5. P. 692—697. doi: 10.1097/AC0.0000000000000909

21. El Shora HA, El Beleehy AA., Abdelwahab AA. et al. Bi-
lateral paravertebral block versus thoracic epidural analgesia
for pain control post-cardiac surgery: a randomized controlled
trial // Thorac Cardiovasc Surg. 2020. Vol. 68, N 5. P. 410-416.
doi:10.1055/5-0038-1668496

22. Smith LM., Barrington M.J.; St. Vincents Hospital, Melbourne.
Ultrasound-guided blocks for cardiovascular surgery: which block
for which patient? // Curr Opin Anaesthesiol. 2020. Vol. 33, N 1.
P. 64—70. doi: 10.1097/AC0.0000000000000818

23. Harbell MW., Langley N.R., Seamans D.P,, et al. Deep parasternal
intercostal plane nerve block: an anatomical study // Reg Anesth Pain
Med. 2023. rapm-2023-104716. doi: 10.1136/rapm-2023-104716

24. Kumari P., Kumar A,, Sinha C,, et al. Continuous bilateral trans-
versus thoracis muscle plane block in median sternotomy // Saudi J
Anaesth. 2022. Vol. 16, N 2. P. 255-256. doi: 10.4103/sja.sja_825_21
25. Xie C., Ran G., Chen D., Lu Y. A narrative review of ultrasound-
guided serratus anterior plane block // Ann Palliat Med. 2021. Vol. 10,
N 1. P. 700-706. doi: 10.21037/apm-20-1542

169


https://doi.org/10.17116/anaesthesiology2021041128
https://doi.org/10.17116/anaesthesiology2021041128
https://doi.org/10.17116/anaesthesiology202106175
https://doi.org/10.17116/anaesthesiology202106175

170

REVIEWS

26. Chin K.J., El-Boghdadly K. Mechanisms of action of the erector
spinae plane (ESP) block: a narrative review // Can J Anaesth. 2021.
Vol. 68, N 3. P. 387-408. doi: 10.1007/s12630-020-01875-2

27. Chin K.J., Pawa A., Forero M., Adhikary S. Ultrasound-guided
fascial plane blocks of the thorax: pectoral | and Il, serratus anterior
plane, and erector spinae plane blocks // Adv Anesth. 2019. N 37.
P. 187-205. doi: 10.1016/}.aan.2019.08.007

28. BuHokyposa AA., PyaHos B.A., [lybposuH C.I. Ananbresws
Moc/eonepaLmoHHOM paHbl PacTBOPaMM MECTHBIX aHECTETUKOB //
BecTHuk aHecTesvionorum u peanumatonorum. 2019. T. 16, N° 4.
C. 47-55. doi: 10.21292/2078-5658-2019-16-4-47-55

29. Dowling R., Thielmeier K., Ghaly A, et al. Improved pain control
after cardiac surgery: results of a randomized, double-blind, clinical
trial // J Thorac Cardiovasc Surg. 2003. Vol. 126, N 5. P. 1271-1278.
doi: 10.1016/s0022-5223(03)00585-3

30. White P.F., Rawal S., Latham P, et al. Use of a continuous lo-
cal anesthetic infusion for pain management after median ster-
notomy // Anesthesiology. 2003. Vol. 99, N 4. P. 918-923. doi:
10.1097/00000542-200310000-00026

31. Mijovski G., Podbregar M., K3ela J., et al. Effectiveness of wound
infusion of 0.2% ropivacaine by patient control analgesia pump after
minithoracotomy aortic valve replacement: a randomized, double-
blind, placebo-controlled trial // BMC Anesthesiol. 2020. Vol. 20, N 1.
P. 172. doi: 10.1186/512871-020-01093-9

32. Agarwal S, Nuttall G.A,, Johnson ME,, et al. A prospective, ran-
domized, blinded study of continuous ropivacaine infusion in the median
sternotomy incision following cardiac surgery // Reg Anesth Pain Med.
2013.Vol. 38, N 2. P. 145-150. doi: 10.1097/AAP.0b013e318281a348
33. Sepolvere G., Coppolino F., Tedesco M., Cristiano L. Ultrasound-
guided parasternal blocks: technigues, clinical indications and future
prospects // Minerva Anestesiol. 2021. Vol. 87, N 12. P. 1338-1346.
doi: 10.23736/50375-9393.21.15599-3

34.de la Torre P.A, Garcia P.D., Alvarez S.L., et al. A novel
ultrasound-guided block: a promising alternative for breast an-
algesia // Aesthet Surg J. 2014. Vol. 34, N 1. P. 198-200. doi:
10.1177/1090820X13515902

35. Caruso T.J., Lawrence K., Tsui B.C.H. Regional anesthesia for
cardiac surgery // Curr Opin Anaesthesiol. 2019. Vol. 32, N 5. P. 674—
682. doi: 10.1097/AC0.0000000000000769

36. Liu V., Mariano E.R., Prabhakar C. Pecto-intercostal Fascial Block
for Acute Poststernotomy Pain: A Case Report // A A Pract. 2018.
Vol. 10, N 12. P. 319-322. doi: 10.1213/XAA.0000000000000697

37. Zhang Y., Min J,, Chen S. Continuous Pecto-Intercostal Fascial
Block Provides Effective Analgesia in Patients Undergoing Open
Cardiac Surgery: A Randomized Controlled Trial // Pain Med. 2022.
Vol. 23, N 3. P. 440-447. doi: 10.1093/pm/pnab291

38. Bloc S., Perot B.P., Gibert H., et al. Efficacy of parasternal block to
decrease intraoperative opioid use in coronary artery bypass surgery
via sternotomy: a randomized controlled trial // Reg Anesth Pain
Med. 2021. Vol. 46, N 8. P. 671-678. doi: 10.1136/rapm-2020-102207
39. Hamed M.A., Abdelhady M.A., Hassan A.A.S.M. Boules M.L. The
Analgesic Effect of Ultrasound-guided Bilateral Pectointercostal Fas-
cial Plane Block on Sternal Wound Pain After Open Heart Surgeries:
A Randomized Controlled Study // Clin J Pain. 2022. Vol. 38, N 4.
P. 279-284. doi: 10.1097/AJP.0000000000001022

40. Khera T, Murugappan K.R., Leibowitz A, et al. Ultrasound-Guided
Pecto-Intercostal Fascial Block for Postoperative Pain Management
in Cardiac Surgery: A Prospective, Randomized, Placebo-Controlled

Vol. 17 (3) 2023

BOI: https://doi.org/10.17816/RA568908

Regional anesthesia and acute pain management

Trial // J Cardiothorac Vasc Anesth. 2021. Vol. 35, N 3. P. 896-903.
doi: 10.1053/j.jvca.2020.07.058

41.Ueshima H., Kitamura A. Blocking of Multiple Anterior
Branches of Intercostal Nerves (Th2-6) Using a Transversus Tho-
racic Muscle Plane Block // Reg Anesth Pain Med. 2015. Vol. 40,
N 4. P. 388. doi: 10.1097/AAP.0000000000000245

42. Zhang Y., Chen S., Gong H., Zhan B. Efficacy of Bilateral Trans-
versus Thoracis Muscle Plane Block in Pediatric Patients Undergoing
Open Cardiac Surgery // J Cardiothorac Vasc Anesth. 2020. Vol. 34,
N 9. P. 2430-2434. doi: 10.1053/j.jvca.2020.02.005

43. Abdelbaser |., Mageed N.A. Safety of Ultrasound-Guided Trans-
versus Thoracis Plane Block in Pediatric Cardiac Surgery: A Retro-
spective Cohort Study // J Cardiothorac Vasc Anesth. 2022. Vol. 36,
N 8, Pt. B. P. 2870-2875. doi: 10.1053/}.jvca.2021.12.006

44 Sepolvere G., Tognu A., Tedesco M., et al. Avoiding the Internal
Mammary Artery During Parasternal Blocks: Ultrasound Identification
and Technique Considerations // J Cardiothorac Vasc Anesth. 2021.
Vol. 35, N 6. P. 1594-1160. doi: 10.1053/j.jvca.2020.11.007

45. Aydin M.E,, Ahiskalioglu A., Ates I, et al. Efficacy of Ultrasound-
Guided Transversus Thoracic Muscle Plane Block on Postoperative
Opioid Consumption After Cardiac Surgery: A Prospective, Ran-
domized, Double-Blind Study // J Cardiothorac Vasc Anesth. 2020.
Vol. 34, N 11. P. 2996-3003. doi: 10.1053/j,jvca.2020.06.044

46. Zhang Y., Li X, Chen S. Bilateral transversus thoracis muscle
plane block provides effective analgesia and enhances recovery after
open cardiac surgery // J Card Surg. 2021. Vol. 36, N 8. P. 2818-
2823. doi: 10.1111/jocs. 15666

47. Abdelbaser 1.1, Mageed N.A. Analgesic efficacy of ultrasound
guided bilateral transversus thoracis muscle plane block in pediatric
cardiac surgery: a randomized, double-blind, controlled study // J Clin
Anesth. 2020. N 67. P. 110002. doi: 10.1016/j.jclinane.2020.110002
48. Zhang Y., Chen S., Gong H., Zhan B. Efficacy of Bilateral Trans-
versus Thoracis Muscle Plane Block in Pediatric Patients Undergoing
Open Cardiac Surgery // J Cardiothorac Vasc Anesth. 2020. Vol. 34,
N 9. P. 2430-2434. doi: 10.1053/j.,jvca.2020.02.005

49. Kaya C., Dost B., Dokmeci 0., et al. Comparison of Ultrasound-
Guided Pecto-intercostal Fascial Block and Transversus Thoracic
Muscle Plane Block for Acute Poststernotomy Pain Management
After Cardiac Surgery: A Prospective, Randomized, Double-Blind Pi-
lot Study // J Cardiothorac Vasc Anesth. 2022. Vol. 36, N 8, Pt. A.
P. 2313-2321. doi: 10.1053/j,jvca.2021.09.041

50. Ueshima H., Kitamura A. Clinical experiences of ultrasound-
guided transversus thoracic muscle plane block: a clinical ex-
perience // J Clin Anesth. 2015. Vol. 27, N 5. P. 428-489. doi:
10.1016/j.jclinane.2015.03.040

51. El-Boghdadly K., Wolmarans M., Stengel AD, Albrecht E, Chin
KJ, Elsharkawy H, et al. Standardizing nomenclature in regional an-
esthesia: an ASRA-ESRA Delphi consensus study of abdominal wall,
paraspinal, and chest wall blocks // Reg Anesth Pain Med. 2021.
Vol. 46, N 7. P. 571-580. doi: 10.1136/rapm-2020-102451

52. Shokri H., Ali I, Kasem A.A. Evaluation of the Analgesic Efficacy
of Bilateral Ultrasound-Guided Transversus Thoracic Muscle Plane
Block on Post-Sternatomy Pain: A Randomized Controlled Trial //
Local Reg Anesth. 2021. N 14. P. 145-152. doi: 10.2147/LRA.S338685
53. Zhang J., Luo F., Zhang X., Xue Y. Ultrasound-Guided Continuous
Parasternal Intercostal Block Relieves Postoperative Pain After Open
Cardiac Surgery: A Case Series // J Cardiothorac Vasc Anesth. 2022.
Vol. 36, N 7. P. 2051-2054. doi: 10.1053/j.jvca.2021.05.028



https://doi.org/10.21292/2078-5658-2019-16-4-47-55

0B30PHI

54. Blanco R., Fajardo M., Parras Maldonado T. Ultrasound de-
scription of Pecs Il (modified Pecs I): a novel approach to breast
surgery // Rev Esp Anestesiol Reanim. 2012. Vol. 59, N 9. P. 470-
475. doi: 10.1016/j.redar.2012.07.003

55. Blanco R. The ‘pecs block’: a novel technique for providing
analgesia after breast surgery // Anaesthesia. 2011. Vol. 66, N 9.
P. 847-848. doi: 10.1111/}.1365-2044.2011.06838.x

56. Kamal F., Abd El-Rahman A., Hassan R.M., Helmy AF. Efficacy
of bilateral PECS I block in postoperative analgesia for ultrafast
track pediatric cardiac anesthesia // Egypt J Anaesth. 2022. N 38.
P. 150-157. doi: 10.1080/11101849.2022.2043523

57. Kumar KN, Kalyane R.N., Singh N.G., et al. Efficacy of bilateral
pectoralis nerve block for ultrafast tracking and postoperative pain
management in cardiac surgery // Ann Card Anaesth. 2018. Vol. 21,
N 3. P. 333-338. doi: 10.4103/aca.ACA_15_18

58. Ahiskalioglu A, Yayik A.M., Demir U., et al.Preemptive Analgesic
Efficacy of the Ultrasound-Guided Bilateral Superficial Serratus
Plane Block on Postoperative Pain in Breast Reduction Surgery: A
Prospective Randomized Controlled Study // Aesthetic Plast Surg.
2020. Vol. 44, N 1. P. 37—44. doi: 10.1007/s00266-019-01542-y

59. Blanco R, Parras T, McDonnell J.G., Prats-Galino A. Serratus
plane block: a novel ultrasound-guided thoracic wall nerve block //
Anaesthesia. 2013. Vol. 68, N 11.P. 1107-1113. doi: 10.1111/anae.12344
60. Qiu L, Bu X, Shen J,, et al. Observation of the analgesic effect
of superficial or deep anterior serratus plane block on patients
undergoing thoracoscopic lobectomy // Medicine (Baltimore). 2021.
Vol. 100, N 3. P. €24352. doi: 10.1097/MD.0000000000024352

61. Liu X, Song T., Xu H.Y,, et al. The serratus anterior plane block
for analgesia after thoracic surgery: A meta-analysis of randomized
controlled trails // Medicine (Baltimore). 2020. Vol. 99, N 21.
P. £20286. doi: 10.1097/MD.0000000000020286

62. Kaushal B., Chauhan S., Saini K, et al. Comparison of the Efficacy
of Ultrasound-Guided Serratus Anterior Plane Block, Pectoral Nerves I
Block, and Intercostal Nerve Block for the Management of Postoperative
Thoracotomy Pain After Pediatric Cardiac Surgery // J Cardiothorac Vasc
Anesth. 2019. Vol. 33, N 2. P. 418-425. doi: 10.1053/j.jvca.2018.08.209
63. Guerra-Londono C.E., Privorotskiy A, Cozowicz C., et al.
Assessment of Intercostal Nerve Block Analgesia for Thoracic Surgery:
A Systematic Review and Meta-analysis // JAMA Netw Open. 2021.
Vol. 4, N 11. P. €2133394. doi: 10.1001/jamanetworkopen.2021.33394
64. Kaushal B., Magoon R. Kaushal B, et al. A randomised
controlled comparison of serratus anterior plane, pectoral nerves
and intercostal nerve block for post-thoracotomy analgesia in adult
cardiac surgery // Indian J Anaesth. 2020. Vol. 64, N 12. P. 1018-
1024. doi: 10.4103/ija.lJA_566_20

65. Cacmn P.P., Kopsukux B.A., 3abonotckuin [1.B. 3abbiTble noHe-
pbl MeTofia 6110Kazb! MbILLILL-BINPAMUTENEN CIMHBI: KPaTKWIA UCTO-
PUYECKMIA 3KCKYpC // PervoHapHas aHecTeswst U fieyeHne oCTpoil
6onm. 2023. T. 17, N° 2. C. 89-99. doi: 10.17816/RA375334

66. Forero M., Adhikary S.D., Lopez H., et al. The Erector Spinae
Plane Block: A Novel Analgesic Technique in Thoracic Neuropathic
Pain // Reg Anesth Pain Med. 2016. Vol. 41, N 5. P. 621-627. doi:
10.1097/AAP.0000000000000451

67. Kot P., Rodriguez P., Granell M., et al. The erector spinae plane
block: a narrative review // Korean J Anesthesiol. 2019. Vol. 72, N 3.
P. 209-220. doi: 10.4097/kja.d.19.00012

68. Adhikary S.D., Bernard S., Lopez H., Chin K.J. Erector Spinae
Plane Block Versus Retrolaminar Block: A Magnetic Resonance

Tom 17,N¢ 3, 2023

DOI: https://doi.org/10.17816/RA568908

PerMOHapHaﬂ GHEeCTe3MA 1 NIeYeHrne 0CTpon bonm

Imaging and Anatomical Study // Reg Anesth Pain Med. 2018.
Vol. 43, N 7. P. 756—762. doi: 10.1097/AAP.0000000000000798

69. Athar M., Parveen S, Yadav M., et al. A Randomized Double-Blind
Controlled Trial to Assess the Efficacy of Ultrasound-Guided Erector
Spinae Plane Block in Cardiac Surgery // J Cardiothorac Vasc Anesth.
2021. Vol. 35, N 12. P. 3574-3580. doi: 10.1053/j.,jvca.2021.03.009
70. Krishna S.N., Chauhan S., Bhoi D., et al. Bilateral Erector Spinae
Plane Block for Acute Post-Surgical Pain in Adult Cardiac Surgical
Patients: A Randomized Controlled Trial // J Cardiothorac Vasc
Anesth. 2019. Vol. 33, N 2. P. 368—375. doi: 10.1053/j.jvca.2018.05.050
71. Wasfy S.F., Kamhawy G.A., Omar AH., Abd El Aziz HF. Bilateral
continuous erector spinae block versus multimodal intravenous
analgesia in coronary bypass surgery. A randomized trial // Egypt J
Anaesth. 2021. N 37. P. 152—158. doi:10.1080/11101849.2021.1904548
72. Ali Gado A, Alsadek W.M., Ali H., Ismail A.A. Erector Spinae Plane
Block for Children Undergoing Cardiac Surgeries via Sternotomy:
A Randomized Controlled Trial // Anesth Pain Med. 2022. Vol. 12, N 2.
P. e123723. doi: 10.5812/aapm-123723

73. Macaire P., Ho N., Nguyen V., et al. Bilateral ultrasound-
guided thoracic erector spinae plane blocks using a programmed
intermittent bolus improve opioid-sparing postoperative analgesia in
pediatric patients after open cardiac surgery: a randomized, double-
blind, placebo-controlled trial // Reg Anesth Pain Med. 2020. Vol. 45,
N 10. P. 805-812. doi: 10.1136/rapm-2020-101496

74.Yeung JH., Gates S. Naidu B.V, et al. Paravertebral block
versus thoracic epidural for patients undergoing thoracotomy //
Cochrane Database Syst Rev. 2016. Vol. 2, N 2. CD009121. doi:
10.1002/14651858.CD009121

75. Baidya D.K., Khanna P., Maitra S. Analgesic efficacy and safety of
thoracic paravertebral and epidural analgesia for thoracic surgery: a
systematic review and meta-analysis // Interact Cardiovasc Thorac
Surg. 2014. Vol. 18, N 5. P. 626-635. doi: 10.1093/icvts/ivt551

76. Scarfe A.J., Schuhmann-Hingel S., Duncan J.K,, et al. Continuous
paravertebral block for post-cardiothoracic surgery analgesia: a
systematic review and meta-analysis // Eur J Cardiothorac Surg.
2016. Vol. 50, N 6. P. 1010-1018. doi: 10.1093/ejcts/ezw168
77.Sun L, Li Q. Wang Q., et al. Bilateral thoracic paravertebral
block combined with general anesthesia vs. general anesthesia
for patients undergoing off-pump coronary artery bypass grafting:
a feasibility study // BMC Anesthesiol. 2019. Vol. 19, N 1. P. 101.
doi: 10.1186/512871-019-0768-9

78. Karmakar MK, Greengrass R.A., Latmore M., Levin M. Thoracic
and lumbar paravertebral block — landmarks and nerve stimulator
technique [mHTepHet]. NYSORA, 2020 [gata obpaluenus: 30.09.2023].
[octyn no cebinke: https://www.nysora.com/regional-anesthesia-
for-specific-surgical-procedures/abdomen/thoracic-lumbar-
paravertebral-block/

79. Voscopoulos C., Palaniappan D., Zeballos J., et al. The ultrasound-
guided retrolaminar block // Can J Anaesth. 2013. Vol. 60, N 9.
P. 888—895. doi: 10.1007/512630-013-9983-x

80. Abdelbaser I, Mageed N.A,, Elfayoumy S.I., et al. The effect of
ultrasound-guided bilateral thoracic retrolaminar block on analgesia
after pediatric open cardiac surgery: a randomized controlled double-
blind study // Korean J Anesthesiol. 2022. Vol. 75, N 3. P. 276-282.
doi: 10.4097/kja.21466

81. Elsharkawy H., Saifullah T. Kolli S., Drake R. Rhomboid
intercostal block // Anaesthesia. 2016. Vol. 71, N 7. P. 856—857. doi:
10.1111/anae.13498

7


https://doi.org/10.1080/11101849.2022.2043523
https://doi.org/10.17816/RA375334
https://doi.org/10.1080/11101849.2021.1904548
https://www.nysora.com/regional-anesthesia-for-specific-surgical-procedures/abdomen/thoracic-lumbar-paravertebral-block/
https://www.nysora.com/regional-anesthesia-for-specific-surgical-procedures/abdomen/thoracic-lumbar-paravertebral-block/
https://www.nysora.com/regional-anesthesia-for-specific-surgical-procedures/abdomen/thoracic-lumbar-paravertebral-block/

172

REVIEWS

82. Elsharkawy H., Maniker R., Bolash R., et al. Rhomboid
Intercostal and Subserratus Plane Block: A Cadaveric and Clinical

REFERENCES

1. Likosky DS, Baker RA, Newland RF, et al. International Consortium
for Evidence-Based Perfusion, the PERForm Registry, the Australian
and New Zealand Collaborative Perfusion Registry (ANZCPR), and the
Michigan Society of Thoracic and Cardiovascular Surgeons Quality Col-
laborative. Is Conventional Bypass for Coronary Artery Bypass Graft
Surgery a Misnomer? J Extra Corpor Technol. 2018;50(4):225-230.

2. Elbadawi A, Hamed M, Elgendy 1Y, et al. Outcomes of Reopera-
tive Coronary Artery Bypass Graft Surgery in the United States. J
Am Heart Assoc. 2020;9(15):e016282. doi: 10.1161/JAHA.120.016282
3. Melly L, Torregrossa G, Lee T, et al. Fifty years of coronary
artery bypass grafting. J Thorac Dis. 2018;10(3):1960-1967.
doi: 10.21037/jtd.2018.02.43

4. Bokeriya LA, Milievskaya EB, Pryanishnikov VV, et al. Serdechno-
sosudistaya khirurgiya-2021. Bolezni i vrozhdennye anomalii sistemy
krovoobrashcheniya. Moscow: FGBU «NMITsSSKh im. AN. Bakule-
va» MZ RF; 2022. (In Russ).

5. Bjarnnes AK, Rustegen T, Lie |, et al. Pain characteristics and an-
algesic intake before and following cardiac surgery. Eur J Cardiovasc
Nurs. 2016;15(1):47-54. doi: 10.1177/1474515114550441

6. Lahtinen P, Kokki H, Hynynen M. Pain after cardiac surgery: a pro-
spective cohort study of 1-year incidence and intensity. Anesthesiology.
2006;105(4):794-800. doi: 10.1097/00000542-200610000-00026

7. Echeverria-Villalobos M, Stoicea N, Todeschini AB, et al. En-
hanced Recovery After Surgery (ERAS): A Perspective Review of
Postoperative Pain Management Under ERAS Pathways and Its Role
on Opioid Crisis in the United States. Clin J Pain. 2020;36(3):219-226.
doi: 10.1097/AJP.0000000000000792

8. Guimardes-Pereira L, Reis P, Abelha F, et al. Persistent postoper-
ative pain after cardiac surgery: a systematic review with meta-anal-
ysis regarding incidence and pain intensity. Pain. 2017;158(10):1869—
1885. doi: 10.1097/}.pain.0000000000000997

9. Bae J, Shin S. Factors Related to Persistent Postoperative Pain
after Cardiac Surgery: A Systematic Review and Meta-Analysis.
J Korean Acad Nurs. 2020;50(2):159-177. (In Korean). doi:
10.4040/jkan.2020.50.2.159

10. Zubrzycki M, Liebold A, Skrabal C, et al. Assessment and patho-
physiology of pain in cardiac surgery. J Pain Res. 2018;11:1599-1611.
doi: 10.2147/JPR.S162067

11. He Q, Wang W, Zhu S, et al. The epidemiology and clinical out-
comes of ventilator-associated events among 20,769 mechanically
ventilated patients at intensive care units: an observational study. Crit
Care. 2021;25(1):44. doi: 10.1186/513054-021-03484-x

12. Liu J, Zhang S, Chen J, et al. Risk factors for ventilator-as-
sociated events: A prospective cohort study. Am J Infect Control.
2019;47(7):744-749. doi: 10.1016/j.ajic.2018.09.032

13. Hargrave J, Grant MC, Kolarczyk L, et al. An Expert Review of
Chest Wall Fascial Plane Blocks for Cardiac Surgery. J Cardiothorac
Vasc Anesth. 2023;37(2):279-290. doi: 10.1053/j.jvca.2022.10.026
14. Svirskiy DA, Antipin EE, Paromov KV, et al. Paraxial spinal
nerve block. Russian Journal of Anesthesiology and Reanimatology.
2021;4:128-135. (In Russ). doi: 10.17116/anaesthesiology2021041128
15. Kelava M, Alfirevic A, Bustamante S, et al. Regional Anesthesia in
Cardiac Surgery: An Overview of Fascial Plane Chest Wall Blocks. Anes-
th Analg. 2020;131(1):127-135. doi: 10.1213/ANE.0000000000004682

Vol. 17 (3) 2023

BOI: https://doi.org/10.17816/RA568908

Regional anesthesia and acute pain management

Evaluation // Reg Anesth Pain Med. 2018. Vol. 43, N 7. P. 745-751.
doi: 10.1097/AAP.0000000000000824

16. Raj N. Regional anesthesia for sternotomy and bypass-Beyond
the epidural. Paediatr Anaesth. 2019;29(5):519-529. doi:
10.1111/pan.13626

17. Chakravarthy M. Regional analgesia in cardiothoracic surgery:
A changing paradigm toward opioid-free anesthesia? Ann Card An-
aesth. 2018;21(3):225-227. doi: 10.4103/aca.ACA_56_18

18. Zhou K, Li D, Song G. Comparison of regional anesthetic tech-
niques for postoperative analgesia after adult cardiac surgery: bayes-
ian network meta-analysis. Front Cardiovasc Med. 2023;10:1078756.
doi: 10.3389/fcvm.2023.1078756

19. Paromov KV, Svirskiy DA, Kirov MYu. Regional anesthesia
in cardiac surgery: is there a choice? Russian Journal of An-
esthesiology and Reanimatology. 2021;6:7581. (In Russ). doi:
10.17116/anaesthesiology202106175

20. Warfield DJ, Barre S, Adhikary SD. Current understanding of the
fascial plane blocks for analgesia of the chest wall: techniques and
indications update for 2020. Curr Opin Anaesthesiol. 2020;33(5):692—
697. doi: 10.1097/AC0.0000000000000909

21. El Shora HA, El Beleehy AA, Abdelwahab AA, et al. Bilateral para-
vertebral block versus thoracic epidural analgesia for pain control
post-cardiac surgery: a randomized controlled trial. Thorac Cardio-
vasc Surg. 2020;68(5):410-416. doi:10.1055/5-0038-1668496

22. Smith LM, Barrington MJ; St. Vincents Hospital, Melbourne.
Ultrasound-guided blocks for cardiovascular surgery: which block
for which patient? Curr Opin Anaesthesiol. 2020;33(1):64—70. doi:
10.1097/AC0.0000000000000818

23. Harbell MW, Langley NR, Seamans DP, et al. Deep parasternal
intercostal plane nerve block: an anatomical study. Reg Anesth Pain
Med. 2023:rapm-2023-104716. doi: 10.1136/rapm-2023-104716

24. Kumari P, Kumar A, Sinha C, et al. Continuous bilateral trans-
versus thoracis muscle plane block in median sternotomy. Saudi J
Anaesth. 2022;16(2):255-256. doi: 10.4103/sja.sja_825_21

25. Xie C, Ran G, Chen D, Lu Y. A narrative review of ultrasound-guid-
ed serratus anterior plane block. Ann Palliat Med. 2021;10(1):700-
706. doi: 10.21037/apm-20-1542

26. Chin KJ, El-Boghdadly K. Mechanisms of action of the erec-
tor spinae plane (ESP) block: a narrative review. Can J Anaesth.
2021;68(3):387-408. doi: 10.1007/s12630-020-01875-2

27. Chin KJ, Pawa A, Forero M, Adhikary S. Ultrasound-guided fas-
cial plane blocks of the thorax: pectoral | and Il, serratus anterior
plane, and erector spinae plane blocks. Adv Anesth. 2019;37:187-
205. doi: 10.1016/j.aan.2019.08.007

28.Vinokurova AA, Rudnov VA, Dubrovin SG. Analgesia of
post-operative wound with local anesthetics. Messenger
of Anesthesiology and Resuscitation. 2019;16(4):47-55. (In
Russ). doi: 10.21292/2078-5658-2019-16-4-47-55

29. Dowling R, Thielmeier K, Ghaly A, et al. Improved pain con-
trol after cardiac surgery: results of a randomized, double-blind,
clinical trial. J Thorac Cardiovasc Surg. 2003;126(5):1271-1278.
doi: 10.1016/s0022-5223(03)00585-3

30.White PF, Rawal S, Latham P, et al. Use of a continu-
ous local anesthetic infusion for pain management after
median sternotomy. Anesthesiology. 2003;99(4):918-923.
doi: 10.1097/00000542-200310000-00026



https://doi.org/10.17116/anaesthesiology2021041128
https://doi.org/10.17116/anaesthesiology202106175
https://doi.org/10.17116/anaesthesiology202106175
https://doi.org/10.21292/2078-5658-2019-16-4-47-55

0B30PHI

31. Mijovski G, Podbregar M, K3ela J, et al. Effectiveness of wound
infusion of 0.2% ropivacaine by patient control analgesia pump after
minithoracotomy aortic valve replacement: a randomized, double-
blind, placebo-controlled trial. BMC Anesthesiol. 2020;20(1):172. doi:
10.1186/s12871-020-01093-9

32. Agarwal S, Nuttall GA, Johnson ME, et al. A prospective, random-
ized, blinded study of continuous ropivacaine infusion in the median
sternotomy incision following cardiac surgery. Reg Anesth Pain Med.
2013;38(2):145-150. doi: 10.1097/AAP.0b013e318281a348

33. Sepolvere G, Coppolino F, Tedesco M, Cristiano L. Ultrasound-
guided parasternal blocks: techniques, clinical indications and fu-
ture prospects. Minerva Anestesiol. 2021;87(12):1338-1346. doi:
10.23736/50375-9393.21.15599-3

34. de la Torre PA, Garcia PD, Alvarez SL, et al. A novel ultrasound-
guided block: a promising alternative for breast analgesia. Aesthet
Surg J. 2014;34(1):198-200. doi: 10.1177/1090820X13515902

35. Caruso TJ, Lawrence K, Tsui BCH. Regional anesthesia for
cardiac surgery. Curr Opin Anaesthesiol. 2019;32(5):674—682. doi:
10.1097/AC0.0000000000000769

36. Liu V, Mariano ER, Prabhakar C. Pecto-intercostal Fascial
Block for Acute Poststernotomy Pain: A Case Report. A A Pract.
2018;10(12):319-322. doi: 10.1213/XAA.0000000000000697

37. Zhang Y, Min J, Chen S. Continuous Pecto-Intercostal Fas-
cial Block Provides Effective Analgesia in Patients Undergoing
Open Cardiac Surgery: A Randomized Controlled Trial. Pain Med.
2022;23(3):440-4417. doi: 10.1093/pm/pnab291

38. Bloc S, Perot BP, Gibert H, et al. Efficacy of parasternal block to
decrease intraoperative opioid use in coronary artery bypass surgery
via sternotomy: a randomized controlled trial. Reg Anesth Pain Med.
2021;46(8):671-678. doi: 10.1136/rapm-2020-102207

39. Hamed MA, Abdelhady MA, Hassan AASM, Boules ML. The An-
algesic Effect of Ultrasound-guided Bilateral Pectointercostal Fascial
Plane Block on Sternal Wound Pain After Open Heart Surgeries: A
Randomized Controlled Study. Clin J Pain. 2022;38(4):279-284. doi:
10.1097/AJP.0000000000001022

40. Khera T, Murugappan KR, Leibowitz A, et al. Ultrasound-Guided
Pecto-Intercostal Fascial Block for Postoperative Pain Manage-
ment in Cardiac Surgery: A Prospective, Randomized, Placebo-
Controlled Trial. J Cardiothorac Vasc Anesth. 2021;35(3):896-903.
doi: 10.1053/j.jvca.2020.07.058

41. Ueshima H, Kitamura A. Blocking of Multiple Anterior Branch-
es of Intercostal Nerves (Th2-6) Using a Transversus Thoracic
Muscle Plane Block. Reg Anesth Pain Med. 2015;40(4):388. doi:
10.1097/AAP.0000000000000245

42. Zhang Y, Chen S, Gong H, Zhan B. Efficacy of Bilateral Transver-
sus Thoracis Muscle Plane Block in Pediatric Patients Undergoing
Open Cardiac Surgery. J Cardiothorac Vasc Anesth. 2020;34(9):2430—
2434. doi: 10.1053/j.jvca.2020.02.005

43. Abdelbaser |, Mageed NA. Safety of Ultrasound-Guided Transver-
sus Thoracis Plane Block in Pediatric Cardiac Surgery: A Retrospec-
tive Cohort Study. J Cardiothorac Vasc Anesth. 2022;36(8 Pt B):2870-
2875. doi: 10.1053/j.jvca.2021.12.006

44, Sepolvere G, Tognu A, Tedesco M, et al. Avoiding the Internal
Mammary Artery During Parasternal Blocks: Ultrasound Identifi-
cation and Technique Considerations. J Cardiothorac Vasc Anesth.
2021;35(6):1594-1160. doi: 10.1053/].jvca.2020.11.007

45. Aydin ME, Ahiskalioglu A, Ates |, et al. Efficacy of Ultrasound-
Guided Transversus Thoracic Muscle Plane Block on Postop-

Tom 17,N¢ 3, 2023

DOI: https://doi.org/10.17816/RA568908

PerMOHapHaﬂ GHEeCTe3MA 1 NIeYeHrne 0CTpon bonm

erative Opioid Consumption After Cardiac Surgery: A Prospective,
Randomized, Double-Blind Study. J Cardiothorac Vasc Anesth.
2020;34(11):2996-3003. doi: 10.1053/j,jvca.2020.06.044

46. Zhang Y, Li X, Chen S. Bilateral transversus thoracis muscle plane
block provides effective analgesia and enhances recovery after open car-
diac surgery. J Card Surg. 2021;36(8):2818-2823. doi: 10.1111/jocs.15666
47. Abdelbaser I, Mageed NA. Analgesic efficacy of ultrasound
guided bilateral transversus thoracis muscle plane block in pediatric
cardiac surgery: a randomized, double-blind, controlled study. J Clin
Anesth. 2020;67:110002. doi: 10.1016/j.jclinane.2020.110002

48. Zhang Y, Chen S, Gong H, Zhan B. Efficacy of Bilateral Transver-
sus Thoracis Muscle Plane Block in Pediatric Patients Undergoing
Open Cardiac Surgery. J Cardiothorac Vasc Anesth. 2020;34(9):2430—
2434. doi: 10.1053/j.,jvca.2020.02.005

49. Kaya C, Dost B, Dokmeci O, et al. Comparison of Ultrasound-
Guided Pecto-intercostal Fascial Block and Transversus Thoracic
Muscle Plane Block for Acute Poststernotomy Pain Management Af-
ter Cardiac Surgery: A Prospective, Randomized, Double-Blind Pilot
Study. J Cardiothorac Vasc Anesth. 2022;36(8 Pt A):2313-2321. doi:
10.1053/j,jvca.2021.09.041

50. Ueshima H, Kitamura A. Clinical experiences of ultrasound-guided
transversus thoracic muscle plane block: a clinical experience. J Clin
Anesth. 2015;27(5):428-489. doi: 10.1016/j.jclinane.2015.03.040

51. El-Boghdadly K, Wolmarans M, Stengel AD, Albrecht E, Chin KJ,
Elsharkawy H, et al. Standardizing nomenclature in regional anesthe-
sia: an ASRA-ESRA Delphi consensus study of abdominal wall, para-
spinal, and chest wall blocks. Reg Anesth Pain Med. 2021;46(7):571-
580. doi: 10.1136/rapm-2020-102451

52. Shokri H, Ali I, Kasem AA. Evaluation of the Analgesic Efficacy
of Bilateral Ultrasound-Guided Transversus Thoracic Muscle Plane
Block on Post-Sternotomy Pain: A Randomized Controlled Trial. Local
Reg Anesth. 2021;14:145-152. doi: 10.2147/LRA.S338685

53. Zhang J, Luo F, Zhang X, Xue Y. Ultrasound-Guided Continu-
ous Parasternal Intercostal Block Relieves Postoperative Pain After
Open Cardiac Surgery: A Case Series. J Cardiothorac Vasc Anesth.
2022;36(7):2051-2054. doi: 10.1053/j.jvca.2021.05.028

54. Blanco R, Fajardo M, Parras Maldonado T. Ultrasound description
of Pecs Il (modified Pecs I): a novel approach to breast surgery. Rev Esp
Anestesiol Reanim. 2012;59(9):470-475. doi: 10.1016/].redar.2012.07.003
55. Blanco R. The ‘pecs block”: a novel technique for providing an-
algesia after breast surgery. Anaesthesia. 2011;66(9):847-848. doi:
10.1111/j.1365-2044.2011.06838.x

56. Kamal F, Abd El-Rahman A, Hassan RM, Helmy AF. Efficacy of
bilateral PECS Il block in postoperative analgesia for ultrafast track
pediatric cardiac anesthesia. Egypt J Anaesth. 2022;38:150-157. doi:
10.1080/11101849.2022.2043523

57. Kumar KN, Kalyane RN, Singh NG, et al. Efficacy of bilateral
pectoralis nerve block for ultrafast tracking and postoperative pain
management in cardiac surgery. Ann Card Anaesth. 2018;21(3):333-
338. doi: 10.4103/aca.ACA_15_18

58. Ahiskalioglu A, Yayik AM, Demir U, et al.Preemptive Analgesic
Efficacy of the Ultrasound-Guided Bilateral Superficial Serratus
Plane Block on Postoperative Pain in Breast Reduction Surgery:
A Prospective Randomized Controlled Study. Aesthetic Plast Surg.
2020;44(1):37-44. doi: 10.1007/500266-019-01542-y

59. Blanco R, Parras T, McDonnell JG, Prats-Galino A. Serratus
plane block: a novel ultrasound-guided thoracic wall nerve block.
Anaesthesia. 2013;68(11):1107-1113. doi: 10.1111/anae.12344

173


https://doi.org/10.1080/11101849.2022.2043523
https://doi.org/10.1080/11101849.2022.2043523

174

REVIEWS

60. Qiu L, Bu X, Shen J, et al. Observation of the analgesic effect
of superficial or deep anterior serratus plane block on patients
undergoing thoracoscopic lobectomy. Medicine (Baltimore).
2021;100(3):24352. doi: 10.1097/MD.0000000000024352

61.Liu X, Song T, Xu HY, et al. The serratus anterior plane
block for analgesia after thoracic surgery: A meta-analysis
of randomized controlled trails. Medicine (Baltimore).
2020;99(21):620286. doi: 10.1097/MD.0000000000020286

62. Kaushal B, Chauhan S, Saini K, et al. Comparison of the
Efficacy of Ultrasound-Guided Serratus Anterior Plane Block,
Pectoral Nerves Il Block, and Intercostal Nerve Block for the
Management of Postoperative Thoracotomy Pain After Pediatric
Cardiac Surgery. J Cardiothorac Vasc Anesth. 2019;33(2):418—
425. doi: 10.1053/j.jvca.2018.08.209

63. Guerra-Londono CE, Privorotskiy A, Cozowicz C, et al. As-
sessment of Intercostal Nerve Block Analgesia for Thoracic Sur-
gery: A Systematic Review and Meta-analysis. JAMA Netw Open.
2021;4(11):62133394. doi: 10.1001/jamanetworkopen.2021.33394
64. Kaushal B, Magoon R, Kaushal B, et al. A randomised con-
trolled comparison of serratus anterior plane, pectoral nerves
and intercostal nerve block for post-thoracotomy analgesia in
adult cardiac surgery. Indian J Anaesth. 2020;64(12):1018-1024.
doi: 10.4103/ija.lJA_566_20

65. Safin RR, Koriachkin VA, Zabolotskii DV. Forgotten pioneers
of erector spinae plane block: historical digression. Regional
Anesthesia and Acute Pain Management. 2023;17(2):89-99. (In
Russ). doi: 10.17816/RA375334

66.Forero M, Adhikary SD, Lopez H, et al. The Erector
Spinae Plane Block: A Novel Analgesic Technique in Thoracic
Neuropathic Pain. Reg Anesth Pain Med. 2016;41(5):621-627.
doi: 10.1097/AAP.0000000000000451

67. Kot P, Rodriguez P, Granell M, et al. The erector spinae plane
block: a narrative review. Korean J Anesthesiol. 2019:72(3):209-220.
doi: 10.4097/kja.d.19.00012

68. Adhikary SD, Bernard S, Lopez H, Chin KJ. Erector Spinae Plane
Block Versus Retrolaminar Block: A Magnetic Resonance Imaging
and Anatomical Study. Reg Anesth Pain Med. 2018;43(7):756—762.
doi: 10.1097/AAP.0000000000000798

69. Athar M, Parveen S, Yadav M, et al. A Randomized Double-Blind
Controlled Trial to Assess the Efficacy of Ultrasound-Guided Erector
Spinae Plane Block in Cardiac Surgery. J Cardiothorac Vasc Anesth.
2021;35(12):3574-3580. doi: 10.1053/j.,jvca.2021.03.009

70. Krishna SN, Chauhan S, Bhoi D, et al. Bilateral Erector Spinae
Plane Block for Acute Post-Surgical Pain in Adult Cardiac Surgical
Patients: A Randomized Controlled Trial. J Cardiothorac Vasc Anesth.
2019;33(2):368-375. doi: 10.1053/j.jvca.2018.05.050

71. Wasfy SF, Kamhawy GA, Omar AH, Abd El Aziz HF. Bilateral
continuous erector spinae block versus multimodal intravenous

0b ABTOPAX

* KopsiukuH Buktop AHaTtonbeBud, g-p Mef HayK, npodeccop;
afpec: Poceus, 194100, CankT-letepbypr, yn. JIutosckas, 4. 2;
ORCID: 0000-0002-3400-8989;

eLibrary SPIN: 6101-0578;

e-mail: vakoryachkin@mail.ru

Vol. 17 (3) 2023

BOI: https://doi.org/10.17816/RA568908

Regional anesthesia and acute pain management

analgesia in coronary bypass surgery. A randomized trial. Egypt J
Anagesth. 2021;37:152-158. doi:10.1080/11101849.2021.1904548
72. Ali Gado A, Alsadek WM, Ali H, Ismail AA. Erector Spinae Plane
Block for Children Undergoing Cardiac Surgeries via Sternotomy:
A Randomized Controlled Trial. Anesth Pain Med. 2022;12(2):123723.
doi: 10.5812/aapm-123723

73. Macaire P, Ho N, Nguyen V, et al. Bilateral ultrasound-guided
tharacic erector spinae plane blocks using a programmed intermit-
tent bolus improve opioid-sparing postoperative analgesia in pediat-
ric patients after open cardiac surgery: a randomized, double-blind,
placebo-controlled trial. Reg Anesth Pain Med. 2020;45(10)-805-812.
doi: 10.1136/rapm-2020-101496

74.Yeung JH, Gates S, Naidu BV, et al. Paravertebral block
versus thoracic epidural for patients undergoing thoracoto-
my. Cochrane Database Syst Rev. 2016;2(2):CD009121. doi:
10.1002/14651858.CD009121

75. Baidya DK, Khanna P, Maitra S. Analgesic efficacy and safety of
thoracic paravertebral and epidural analgesia for thoracic surgery:
a systematic review and meta-analysis. Interact Cardiovasc Thorac
Surg. 2014;18(5):626—635. doi: 10.1093/icvts/ivt551

76. Scarfe AJ, Schuhmann-Hingel S, Duncan JK, et al. Continu-
ous paravertebral block for post-cardiothoracic surgery analgesia:
a systematic review and meta-analysis. Eur J Cardiothorac Surg.
2016;50(6):1010-1018. doi: 10.1093/ejcts/ezw168

77.Sun L, Li Q, Wang Q, et al. Bilateral thoracic paravertebral
block combined with general anesthesia vs. general anesthe-
sia for patients undergoing off-pump coronary artery bypass
grafting: a feasibility study. BMC Anesthesiol. 2019;19(1):101.
doi: 10.1186/s12871-019-0768-9

78. Karmakar MK, Greengrass RA, Latmore M, Levin M. Thoracic and
lumbar paravertebral block — landmarks and nerve stimulator tech-
nique [Internet]. NYSORA; 2020 [cited 2023 Sep 30]. Available from:
https://www.nysora.com/regional-anesthesia-for-specific-surgical-
procedures/abdomen/thoracic-lumbar-paravertebral-block/

79. Voscopoulos C, Palaniappan D, Zeballos J, et al. The ultra-
sound-guided retrolaminar block. Can J Anaesth. 2013;60(9):888—
895. doi: 10.1007/s12630-013-9983-x

80. Abdelbaser I, Mageed NA, Elfayoumy SI, et al. The effect of
ultrasound-guided bilateral thoracic retrolaminar block on an-
algesia after pediatric open cardiac surgery: a randomized con-
trolled double-blind study. Korean J Anesthesiol. 2022;75(3):276—
282. doi: 10.4097/kja.21466

81. Elsharkawy H, Saifullah T, Kolli S, Drake R. Rhomboid intercostal
block. Anaesthesia. 2016;71(7):856—857. doi: 10.1111/anae.13498
82.Elsharkawy H, Maniker R, Bolash R, et al. Rhomboid In-
tercostal and Subserratus Plane Block: A Cadaveric and Clin-
ical Evaluation. Reg Anesth Pain Med. 2018;43(7):745-751.
doi: 10.1097/AAP.0000000000000824

AUTHOR'S INFO

* Viktor A. Koriachkin, MD, Dr. Sci. (Med.), Professor;
address: 2 Litovskaya Str., 194100, St. Petersburg, Russia;
ORCID: 0000-0002-3400-8989;

eLibrary SPIN: 6101-0578;

e-mail: vakoryachkin@mail.ru



https://doi.org/10.17816/RA375334
https://doi.org/10.1080/11101849.2021.1904548
https://www.nysora.com/regional-anesthesia-for-specific-surgical-procedures/abdomen/thoracic-lumbar-paravertebral-block/
https://www.nysora.com/regional-anesthesia-for-specific-surgical-procedures/abdomen/thoracic-lumbar-paravertebral-block/
https://orcid.org/0000-0002-3400-8989
https://www.elibrary.ru/author_profile.asp?spin=6101-0578
https://orcid.org/0000-0002-3400-8989
https://www.elibrary.ru/author_profile.asp?spin=6101-0578

0B30PHI

[bxonya Makcum ActamypoBuY, Bpay aHeCTe310s10r-peaHnMaTosor;
ORCID: 0000-0002-9950-2814;

eLibrary SPIN: 3945-6170;

e-mail: Dzhopua.M.A@yandex.ru

33yrbas beka CocoeBuy, KaHA. Mef. HayK, Bpay aHecTesuonor-pe-
aHUMatornor;

ORCID: 0000-0002-0271-4643;

eLibrary SPIN: 1713-7653;

e-mail: ezugbaia.b.s@gmail.com

ABeTucsH Baard AwoToBuy, Bpay aHecTe3noJsior-peaHnMaTtosar,

ORCID: 0000-0001-6555-7369;
eLibrary SPIN: 4943-9611;
e-mail: vaagnavetisian@gmail.com

3a6onotckuit IMuTpuii BnagucnaBosuy, i-p Mefl. HayK, npocteccop;

ORCID: 0000-0002-6127-0798;

eLibrary SPIN: 6726-2571;

e-mail: zdv4330303@gmail.com

EsrpadoB Bnagumup ApkaabeBuu, KaHf. Mes. HayK, JOLEHT;
ORCID: 0000-0001-6545-2065;

eLibrary SPIN: 6322-3961;

e-mail: evgrafov-spb@mail.ru

* ABTOp, OTBETCTBEHHbIN 3a Nepenucky / Corresponding author

Tom 17,N¢ 3, 2023

DOI: https://doi.org/10.17816/RA568908

PerMOHapHaﬂ GHEeCTe3MA 1 NIeYeHrne 0CTpon bonm

Maksim A. Dzhopua, anesthesiologist-resuscitator;
ORCID: 0000-0002-9950-2814;

eLibrary SPIN: 3945-6170;

e-mail: Dzhopua.M.A@yandex.ru

Beka S. Ezugbaia, MD, Cand. Sci. (Med.), anesthesiologist-
resuscitator;

ORCID: 0000-0002-0271-4643;

eLibrary SPIN: 1713-7653;

e-mail: ezugbaia.b.s@gmail.com

Vaagn A. Avetisian, anesthesiologist-resuscitator;
ORCID: 0000-0001-6555-7369;

eLibrary SPIN: 4943-9611;

e-mail: vaagnavetisian@gmail.com

Dmitriy V. Zabolotskiy, MD, Dr. Sci. (Med.), Professor;

ORCID: 0000-0002-6127-0798;

eLibrary SPIN: 6726-2571;

e-mail: zdv4330303@gmail.com

Vladinir A. Evgrafov, MD, Cand. Sci. (Med.), Associate Professor;
ORCID: 0000-0001-6545-2065;

eLibrary SPIN: 6322-3961;

e-mail: evgrafov-spb@mail.ru

175


https://orcid.org/0000-0002-9950-2814
https://www.elibrary.ru/author_profile.asp?spin=3945-6170
https://orcid.org/0000-0002-0271-4643
https://www.elibrary.ru/author_profile.asp?spin=1713-7653
https://orcid.org/0000-0001-6555-7369
https://www.elibrary.ru/author_profile.asp?spin=4943-9611
https://orcid.org/0000-0002-6127-0798
https://www.elibrary.ru/author_profile.asp?spin=6726-2571
https://orcid.org/0000-0001-6545-2065
https://www.elibrary.ru/author_profile.asp?spin=6322-3961
https://orcid.org/0000-0002-9950-2814
https://www.elibrary.ru/author_profile.asp?spin=3945-6170
https://orcid.org/0000-0002-0271-4643
https://www.elibrary.ru/author_profile.asp?spin=1713-7653
https://orcid.org/0000-0001-6555-7369
https://www.elibrary.ru/author_profile.asp?spin=4943-9611
https://orcid.org/0000-0002-6127-0798
https://www.elibrary.ru/author_profile.asp?spin=6726-2571
mailto:zdv4330303@gmail.com
https://orcid.org/0000-0001-6545-2065
https://www.elibrary.ru/author_profile.asp?spin=6322-3961

