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B cTaTbe npuBeaéH 0630p MeToA0B NPOANEHHOW NaeKcycHol 6aokaap! (MMB). PaccmoTpeHbl MOKa3aHWA M NPOTUBOMOKA3aHUA K € NPUMEHEHMIO.
0603HayeHbl TpeboBaHUA K NPOPECCHOHANBHBIM HaBbIKaM W OCHALLEHMIO, KOTOPble HEObXoAMMBbI ANA NpoBeseHus MINB. Takke B CTaTbe ONUCaHbI J0-
CTynbl K N1€4eBOMY CMIETEHMIO, TaKME KaK HAaZKMOUMYHBIN, MOLK/IIOUYNYHDBIN, MEXNECTHUYHDBIN. B OCHOBE AaHHOW CTaTbu NEKUT 06OCHOBaHME Lene-
coobpasHocTv npumeHenus MM, NpuBeseHbl €€ NPEMMYLLECTBA M BO3MOXKHbBIE OC/IOXKHEHUS, @ TaK XK U3/103KeHbl OCHOBHbIE NMPUHLMNbI 6e3onacHoro
BbINO/IHEHWUA AHHOTO BUAA PErMOHAPHOW aHeCTe3nu: 3HaH1e aHaTOMO-TOMOrpadUYECKUX OPUEHTUPOB, UCMO/b30BAHUE Y/IbTPA3BYKOBOM HaBUraLum
1 HeWPOCTUMYNALMM ANA ONPEAENeHUs HanpaBAeHUA U NONOKEHNA KOHYMKA UIbl. Mpu mMbiweyHom oTseTe B 0,5-0,3 MA Npu UCNONb30BaHUK HEN-
POCTUMY/IAILLUM MOMKHO YTBEPNKAATb O MAaKCUMasIbHO 6M3KOM PacMoOKEHUM KOHUYMKA WIJIbl OTHOCUTEIbHO HEPBHOTO BOJIOKHA, @ MPU MbILLIEYHOM
otseTe B 0,2 MA — O PacnoiOXKEHUM KOHUYMKA UI/Ibl B CAMOM HEPBHOM BOJIOKHE, YTO HEAOMYCTUMO MPU BbINOSHEHWUM NIEKCYCHBIX M MPOBOAHUKOBbIX
6nokaga. Mpu npaBuibHOM M He30nacHOM NpoBeaeHUN BAOKaL HEPBHbIX CNIETEHUI U HEPBHbIX CTBOJIOB M OCOOEHHO C BO3MOMXHOCTbIO NPOA/EHMA
aHecTe3nu 1 NPoBeAEHWA NOcieonepaLMoHHoro 06e36onMBaHUA Mbl NONYYaeM UAEaNbHbI BapUAHT aHECTE3MONOTUYECKOro obecneyeHuns onepa-
TUBHbIX BMELLATE/IbCTB U JIeYeHUs NocaeonepaLmMoHHon 6011, KOTOPbI UMEET MHOTO MPEUMYLLECTB U Y KOTOPOTo OTCYTCTBYIOT HEAOCTaTKU ApYruX
BUA0B MECTHOTO M 0bLlero ob6esbonnsaHus. Mpu cocTaBNeHUM AaHHOTO 0630pa NUTEPaTYpbl BbiAM UCNONB30BaHbI Ha3bl IMTEPATYPHbBIX UCTOUHUKOB,
Takue Kak Elibrary, PubMed v Google Scholar. Kputepusammu novcka 6b1a1 KtoueBble C10BA: Ne4YeBOe C/IETEHWUE, PErMOHApHan aHeCcTe3uns, NPOANEH-
Haf NneKkcycHan 6710Kaja, ybTPasByKoOBasA HaBUraLMs, HEUPOCTUMYNALMA, KAaTETEPHBIE TEXHONOTUM.
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This article overviews the various prolonged plexus block (PB) methods. It discusses the indications and contraindications for this technique and the
professional skills and equipment needed. The article also describes different approaches to a brachial plexus block (BPB): interscalene, supraclavicular,
infraclavicular, and axillary. The article presents the rationale for using PB, its advantages and possible complications, and outlines the basic principles
for its safe performance. Knowledge of anatomical and topographic landmarks, ultrasound navigation, and neurostimulation are utilized to determine
needle position. Neurostimulation should be used to ensure the needle is placed correctly to achieve a muscle response with a current of 0.3-0.5 mA.
A muscle response with a current of 0.2 mA occurs only when the needle tip is positioned intraneurally, which is unacceptable when performing plexus
and nerve conduction blocks. This technique can provide prolonged anesthesia and postoperative pain relief by correctly and safely blocking nerve
plexuses and trunks. It is an ideal option for anaesthesiologic support during surgical interventions and treating postoperative pain. This approach has
many advantages and does not have the disadvantages associated with other types of local and general anesthesia. In this literature review, we used
databases such as eLIBRARY, PubMed, and Google Scholar to search for articles related to regional anesthesia, specifically, BPB. We narrowed our
search by using keywords including ultrasound navigation, neurostimulation, and catheter-based techniques.
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Amuyuros OH c coasm. ITpoaaénnas naekcycHas 610kaga

BECTHMK ABUMILIEHHEI
Tom 25 * No 4 * 2023

Bo Bpems BbINOMHEHMA XMPYPIUUYECKUX OMepauumii B obnactu
nnaeya, Npeanneyba U KUCTU NPUMEHAIOTCA Pa3NNYHble METOAbI aHe-
CTe3M0/I0rMYecKoro obecneyeHus, B TOM Yucie MeCTHas M oblias
aHecte3us. PernoHapHoe 06e36011BaHKe C NpUMeHeHnem nepude-
pyYecknx 61oKag, HaxoauT BCé 6onbluee NPUMEHEHME B aHECTe3uo-
NOTMYECKOoi NPaKTUKe BBMAY CBOMX HEOCNOPUMbIX npenmyLects [1].

MneKkcycHas aHecTesus — 3TO PervoHapHas aHecTesus Heps.-
HbIX 0b6pa30BaHMiA, KOTOpPas AOCTUraeTCA 3a CYET BBEAEHUA MECTHO-
ro aHecTeTUKa B 06/1aCTb HEPBHbIX CMIETEHUIA, UHHEPBUPYIOLLMX KO-
HeyHocTb. MnekcycHas 6710Kkaga 0bnafaeT pPAZOM NONOKUTENbHBIX
CBOMCTB TaKMUX KaK Hanuyme y NaumeHTa CamoCTOATENbHOIO AblXaHus;
COXpaHeHWe peyu, YTO NO3BONAET OCYLLECTBAATb KOHTPOb 33 YPOB-
HEeM CO3HaHWS MauMeHTa U ero obLyM COCTOSHMEM; CTabwubHble
remoAVHaMMYeckme nokasatenu; usbupatenbHoe BO3AeWCTBME HA
CENEKTUBHBIN, BEreTaTMBHbIA WM MOTOPHbIA KOMMOHEHTbI; MUHM-
Ma/IbHOE KOJIMYECTBO OC/IONKHEHUIA, B TOM YUCIE TAXKENbIX UHEKLM-
OHHBbIX OC/TOXKHEHWM, CBA3AHHbIX C HepoaKcManbHbIMK B10Kagamm
(anuaypanbHbI abeuecc, MeHUHTUT) [2].

MNB — 370 610KaAa HEPBHbIX CMIETEHNI C UCNONb30BAHNEM Ka-
TETEPHOMN TEXHMKM, BK/IHOYAIOLL,AA MHOTOKPATHOE UCNO/b30BaHNE MU-
KpoKaTeTepa AN BBeAEHUA MECTHOrO aHeCTeTHKa. [penmyLLecTBamm
TaKoro BuAa 610Kkag ABAAoTCA Xopolee 06e36011MBaHNE, CHUKEHWE
noboYHbIX 3¢PEKTOB, CBA3AHHbLIX C OMMOMAAMM U HECTEPOUAHBIMMU
NPOTMBOBOCMANIUTENbHBIMU CPEACTBAMM, CHUMKEHWE MOCAeonepaLLm-
OHHOM TOWHOTbI M PBOTbI, YY4LWEHNE KayecTBa CHa, bonee paHHAsA
peabuanTauma NaLuMEHTOB U CHUXKEHME CPOKOB rocnuTanmsaumm [3].

MMNB nne4eBOro CNAETEHUA Yallle BCEro BbINOAHAETCA ANA 06-
NeryeHus NocAeonepauyoHHON 60K NpU XMPYPrMYEecKMX BmeLla-
TENbCTBAX Ha BEPXHMX KOHEUYHOCTAX. [lpyrue nokasaHua K 4/uTeNb-
HOM MepuHeBpPasbHON WMHQY3UM MECTHOTO aHEeCTETMKA BK/KOYatoT
NIeYEHMEe XPOHMYECKOM OHKOMOrMYeckon 6onu, GpaHToMHON 6onu B
KOHEYHOCTAX, a TaK}Ke CI0XKHOTo PerMoHapHoro 601eBoro CMHAPOMA.
Kpome Toro, MMetoTcs CBeAeHUA O KAMHWUYECKMX CydasX U Hebonb-
LOe KOAMYeCTBO 3apybexHbIX UCCNef0BaHMI, MPOLEMOHCTPUPOBAB-
LwKnx ncnonb3osaHue MNMb nneyesoro cnaeTeHMa AnA UHAYKLMN CUM-
NaTIKTOMWUM M Ba30AMNATALMM C LLENbIO YNYYLLIEHWA KPOBOTOKA nocne
COCYAMCTbIX TPaBM, OMepauyMit Mo TPAHCMAAHTALMKU U pPennaHTaLum
BEpPXHel KoHeyHocTu [4].

CywiectBytoT abCONIOTHbIE U OTHOCUTENbHbIE MPOTUBOMOKA-
3aHus gaa nposeperuna MNB. K abcontoTHBIM NPOTUBOMOKA3aHUAM
MOHO OTHECTM Pas/nyHble BOCManuTesbHble 3aboneBaHna M Npo-
Lieccbl B MATKMX TKaHAX, af/iepruyeckme peakuym Ha CaM aHecTeTHK,
Hannyme y nauyeHTa 3a601eBaHN HePBHO-MICUXMYECKOTO XapaKTepa.
He npumeHseTca naekcycHas 6/10Kaga y NauMeHToB C rMNoKoaryns-
LMOHHBIM CMHAPOMOM U TAXKENBIM AEKOMMEHCUPOBAHHBIM LLOKOM.
OTHOCKTENbHBIMM MPOTUBOMOKA3aHMAMM K NMPOBEAEHUIO PErMoHap-
HbIX 610Kag, ABAAKOTCA: TPYAHOCTM NpUAaHUA 6ONbHOMY HYKHOrO No-
NOXXEHWUA ANA BbINOSHEHUA aHECTe3UW; CYA0POru, He noaaatoLmecs
NONHOLEHHON GapMaKONOTMYECKOW KOPPEKLMM; BbICOKMIA PUCK Ha-
pYLUEHMA NPOXOAMMOCTU AbIXaTeNbHbIX NYTEM, @ TaK e aHaTOMMYe-
CKME aHOMaNuu (BPOKAEHHbIE MU NPUOBPETEHHDBIE), U3 32 KOTOPbIX
npumeHeHue H610Kagbl HEBO3MOXHO. Bpau, npoBogawmii 6aokaay,
[ONKeH 061aaaTh LOCTAaTOYHbIM OMNbITOM NPOBEAEHMA AAHHOTO BUAA
06€360/11BaHMA, @ TaKKe MMETb KBaAMPUUMPOBAHHbLIA NepcoHan
1 obopyaoBaHue A1 NedyeHns Noboro OCNOKHEHUA PErMoOHapHOM
6nokaabl [5].

B nepsble 1-2 CYTOK C MOMEHTa MPOBEAEHMUA XMPYPrUYEcKoin
onepaumu naumeHT cnocobeH UCMbITbIBATbL CTOMb CUAbHYIO 60/b B
KOHEYHOCTU, YTO OHa MOXKET ObITb CPaBHMMA C TaKOBOM Npu NpoBse-
[EeHV camoit onepauym, YTo 3acTaBaseT npuberatb K UHTEHCUBHOMY
06e36011BaHMNIO BNAOTb A0 Ha3HAYEHMA HAPKOTUYECKMX aHaA/breTu-

During surgical procedures on the shoulder, forearm, and
hand, anesthesia is administered using various methods, such as
local and general anesthesia. Peripheral blocks are increasingly
used in anesthesiology due to their undeniable advantages [1].

Plexus anesthesia is a type of regional anesthesia that in-
volves injecting a local anesthetic into the nerve plexuses respon-
sible for motor and sensory innervation of the upper and lower
extremities. This type of anesthesia has multiple advantages. It
enables patients to breathe independently, communicate verbal-
ly with medical staff, maintain stable hemodynamic parameters,
and selectively affect sensory or motor components. There is also
a lower risk of severe complications, such as meningitis or epidur-
al abscess, which can occur with other nerve blockades [2].

Prolonged neural blockade, known as continuous peripheral
nerve block (cPNB), involves the percutaneous insertion of a cath-
eter near a target nerve or plexus through which local anesthetic
is administered. This method offers several benefits, including ef-
fective pain relief, fewer side effects associated with opioids and
non-steroidal anti-inflammatory drugs, reduced postoperative
nausea and vomiting, improved sleep quality, earlier patient re-
habilitation, and reduced length of stay in hospitals [3].

Continuous BPB is a preferred method of regional anesthe-
sia for alleviating postoperative pain in upper extremity surgeries.
Other indications for perineural local anesthetic infusion include
treating chronic cancer pain, phantom limb pain, and complex re-
gional pain syndrome (CRPS) by infusing local anesthetic. A limit-
ed number of publications also report that BPB can initiate sym-
pathectomy-like effects and vasodilation, which helps to improve
blood flow after vascular injury, transplantation, and upper limb
replantation [4].

Certain conditions make it unsafe to use cPNB. Absolute
contraindications include inflammatory processes in soft tissues,
allergic reactions to the anesthetic used, and neuropsychiatric dis-
eases. cPNB is also contraindicated in hypocoagulation disorders
or decompensated shock. On the other hand, relative contraindi-
cations to regional blockades include difficulties in proper patient
positioning for anesthesia, seizures that are not controlled by an-
ti-seizure medication, a high risk of airway obstruction, and con-
genital or acquired malformations. The physician who performs
the block should have enough experience in this type of anesthe-
sia, and qualified personnel and equipment should be available in
case of any complications arising from the regional block [5].

Without administering a peripheral blockade, the patient
may experience severe pain in the limb during the first 1-2 days
after surgery. This pain can be so intense that it is comparable
to intraoperative pain. As a result, it may be necessary to pro-
vide intensive pain relief, including the administering of narcot-
ic analgesics. In addition to emotional distress, pain syndrome
can delay recovery and extend the hospital stay. Due to the pe-
ripheral blockade of pain impulses, the cPNB provides adequate
pain relief while maintaining the patient's consciousness. cPNB
on the operated limb eliminates pain and significantly improves
microcirculation, positively impacting regenerative processes in
postoperative wounds. Ayzenberg VL et al (2014) confirmed that
postoperative complications such as flap necrosis, severe swell-
ing, pain, and contractures occur in 28.7-32.4% of hand injuries.
The development of these complications is directly related to the
microcirculatory status in injured tissues [3].

The brachial plexus is a complex anatomical structure crucial
in providing nerve supply to the upper limb, shoulder, and chest
(Fig.1). Owing to its complex form and longitudinal course, the

563



Yamshchikov ON et al Prolonged brachial plexus blockade

AVICENNA BULLETIN
Vol 25 * No 4 % 2023

KoB. Momumo auckomdopTa, 601€BOIN CUHAPOM MOKET YBEANYUTD
CPOKM pPeabuiuTauMm U CTauMOHApPHOrO eyeHus. 3a CYéT nepw-
depuueckoit bnokaabl bonesot umnynbcaunu MMNB obecneunsaer
agekBaTHoe 06e36011BaHME NPU COXPAHEHUM CO3HAHUA MALMEHTA.
Mpu ncnonb3osanum MME Ha onepupyemoint KOHEYHOCTU, MOMUMO
yCTpaHeHUs 6ONEBOrO CMHAPOMA, 3HAUYUTE/IbHO YNYYLIAETCA MUKPO-
LIMPKYNALMA B ONEPUPYEMbIX TKaHAX, YTO OKa3bIBAET NONOKUTENbHOE
BUAHME Ha pereHepaLMOHHbIe MPOoLLecchl B 061aCTM onepaumu. 3ToT
Te3nc noaTBepKaaeTca AaHHbIMK AliseHbepra B/l v coaBT., KoTopble
YKa3biBatoT, YTo B 28,7-32,4% TpaBm KUCTWU MOC/AE XUPYPrU4ecKoro
BMeLLATeNbCTBA HACTYMaloT TaKMe OCNOXKHEHWA, KaK HEeKpO3 N0CKY-
TOB, BblpaXKEeHHbIN OTEK U 6ONEBON CUHAPOM, Pa3BUTUE KOHTPAKTYP,
KOTOpble HaNPAMYIO 3aBUCAT OT COCTOAHMA KanUAAAPHOTO KPOBOTOKA
B TPAaBMMPOBAHHbIX TKaHAX [3].

MneyeBoe cnieTeHUe NPeACTaBAAET COBOM CNOKHYIO aHaTOMU-
YECKYIO CTPYKTYPY, BbINOMHAIOLLYIO BaHYt0 yHKLMIO: obecneynBa-
IOLLYI0 MHHEePBaLMIO BEPXHEN KOHEYHOCTM, Naeva U BepxXHel yactu
rpyaHoi kneTku (puc. 1). U3-3a cBoeit ocoboit dopmbl M NPOJOAbHOMO
XoZa nneyeBoe CNAeTEHME MOXKET ObITb CNOXKHO KOHLENTYyann3npo-
BaTb B TPEX U3MEPEHUSAX, UTO YC/IOKHSAET OLLEHKY B CTaHAAPTHbIX Op-
TOrOHaNbHbIX NNOCKOCTAX BU3yanu3auuu [6].

[na kayectBeHHoro nposegeHusa MMB aHecTe3nonor JonKeH
MMeTb TOYHOE MpefCTaBNeHMe O PacroNOoXKEeHUW BCeX «3auHTepe-
COBaHHbIX» AaHaTOMMYECKMX 06Pa3oBaHMii, B TOM YMCNEe COCYAOB,
HepBOB, YMETb OPWUEHTUPOBATLCA MO B3aMMHOMY PACMONONKEHMIO
KOCTHbIX BbICTYMOB M @HAaTOMMUYECKMX CTPYKTYp. MpeasapuTenbHblii
aHanM3 uTepaTypbl NOKas3as, YTO OCHOBHOW MPUYMHON HeyaauHbIX
6710Kag, ABNAETCA OTCYTCTBME NOCTOAHHBIX aHATOMO-TONOrpaduyeckmnx
OPWEHTUPOB W TPYAHOCTU C ONpeAeneHNeM NONOKEHUA UMbl B TKa-
HAX. BM3yanu3auma aHaTOMUUYECKUX OPUEHTUPOB, MPU MPOBELEHUN
aHEeCTe3M0/I0rM4Yeckoro nocobus aensetca b6asvcom ero sGpPeKTUBHO-
ro 1 6e3onacHoro BbiNoAHeHUs [7].

CyLLECTBYIOT KOCBEHHbIE M MPAMbIE CNOCOObLI UAEHTUUKALMM
HepBHbIX 0bpa3oBaHuii. K KOCBEHHbIM CNOCOBamM OTHOCUTCA METOZ,
C MCNoNb30BaHWEM HelipocTumynatopa (puc. 2). Mpu sTom meToge

Puc 1 AHamomus nne4yesoeo cnaemeHus: 1 — kao4uyd, 2 — NoOMbI-
wie4Hsill Heps, 3 — MbIUEYHO-KOXCHbIU Heps, 4 — yyesoli Heps, 5 —
n10kmesoli Heps, 6 — cpeduHHbIl Heps

Fig 1 Anatomy of the brachial plexus: 1 — clavicle, 2 — axillary nerve,
3 —musculocutaneous nerve, 4 — radial nerve, 5 — ulnar nerve, 6 —
median nerve
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brachial plexus can be challenging to conceptualize in three di-
mensions, which complicates evaluations in standard orthogonal
imaging planes [6].

To perform effective cPNB, all relevant anatomical struc-
tures, including nerves and blood vessels, must be precisely lo-
cated. It is also essential to navigate based on the relative posi-
tions of bone protrusions and other anatomical landmarks. Based
on the analysis of the available literature, it was concluded that
the primary cause of failed nerve blocks is the lack of permanent
anatomical and topographic reference points and challenges in
precisely determining the needle's location within the tissues. To
carry out anesthesia safely and effectively, it is essential to visu-
alize these anatomical landmarks throughout the procedure [7].

There are two methods to identify nerve structures: indirect
and direct. One indirect method involves using a neurostimula-
tor (Fig. 2) with a special needle for conduction anesthesia. The
negative pole of the neurostimulator is attached to the needle,
and the positive pole is fixed on the patient's body (Fig. 3). As
the needle tip approaches the nerve fiber, the muscle response
increases, and as it moves away from the nerve, the muscle re-
sponse decreases.

Some experts suggest that the minimum muscle response
occurs when the needle tip is as close as possible to the nerve
fiber, with a current intensity of 0.5 mA and a pulse width of 0.1
ms. If the current intensity of 0.2 mA leads to muscle response,
it indicates that the needle is directly in the nerve. The improper
positioning of the needle may cause injury while administering
anesthesia [8].

Ultrasound-guided navigation allows for direct visualization
of anatomical structures, which enables accurate nerve blocks.
This technique involves achieving adequate anesthesia by visual-
izing the positioning needle, the injection site, and the anatomi-
cal landmarks. As a result, conduction and PB complications can
be prevented, and drug dosage can be reduced significantly (Fig.
4) [9].

Puc. 2 Helipocmumynsmop «Stimuplex® HNS 12» (B. Braun Melsungen
AG, Germany)

Fig. 2 Stimuplex® HNS 12 Nerve Stimulator (B. Braun Melsungen AG,
Germany)



Amuguros OH c coasm. ITpoaaénnas naexcycHas 0.410Kasa

BECTHMK ABUMILIEHHEI
Tom 25 * No 4 = 2023

MPUMEHSIOT CNELManbHY HeUPOCTUMYNALMOHHYIO UMY ANA NPOBO-
[HVKOBOM aHecTe3un. OTpuUATeNbHbIN NOMOC HEMPOCTUMYAATOPA
NPUCOELMHAIOT K UINE, @ MONOKUTENbHbIV GUKCUPYIOT Ha Tene nauy-
eHTa (puc. 3). Mpu NPUBANNKEHUM KOHYMKA WUT/Ibl K HEPBHOMY BOMOKHY
MbILIEYHBI OTBET BO3PACTAET, a NPU YAAJEHUM OT HepBa, HaobopoT,
YMeHbLUAETCA.

CyLLecTBYHOT MHEHWSA, YTO MPU MAKCMMasIbHO 6113KOM pacnosno-
YKEHWM KOHLA Wbl MO OTHOLIEHWIO K HEPBHOMY BONOKHY MUHUMAb-
HbI MblILUEYHbIV OTBET BO3HWKAET NpU NapameTpax ctumynsaumm 0,5
MA 1 gantenbHoctn umnynbca 8 0,1 mc. Mpu aTom npu cTmynaumm
0,2 MA 1 MbILIEYHOM OTBETE MOXKHO FOBOPUTbL O TOM, YTO WA pacno-
Naraetca HenocpeacTBEHHO B HEPBE, U BO3HWKAET PUCK TPAaBMMPOBa-
HWS NPU BBEAEHUW aHEeCTeTHKa [8].

[lna npamoi B13yanusaumm aHaTOMUYECKUX CTPYKTYP MCMOb-
3YHOT YNbTPA3BYKOBYIO HaBuraumio. baarofapsa MCNonb30BaHMIO TakoM
TEXHWKM MOXKHO L06UTbCA 3QEKTUBHOW aHaNbresnm 3a CYET Hero-
CPesCTBEHHON BU3yanu3aLuW UMb, 30Hbl BBEAEHUA aHECTETUKA U
aHaTomo-Tonorpaduyeckmx 06pa3oBaHwii, YT NO3BONAET 3HAUNTENb-
HO CHM3UTb HeobXoAMMYHO 103y NpenapaTa, a TakkKe u3bexaTb BO3-
MOKHDBIX OC/OKHEHUIA NMPOBOAHUKOBBIX U MAEKCYCHbIX 6110Kag, (puc.
4) [9].

BaKHbIM yCIOBUEM A1 YCMELLHOTO BbINOMHEHWA 610Kazb! AB-
NAETCA PacrooKeHWe yNbTPa3BYKOBOTO [ATYMKa U UMbl B O4HOWM
MJIOCKOCTH, TaK KaK B 3TOM C/ly4ae urna byaeT BUAHa MO BCeW A/IMHe.
TouHas BepudMKaLMA NONOKEHUA UMbl 3HAUUTENBHO 0bBneryaeT npo-
BefieHve nneKcycHoi 6nokaabl [10].

[na nposegeHua MIMB Mcnonb3ylOTCA: UMA-NPOBOAHUK, KaTe-
Tep, MarucTpasnb yaaMHUTENbHaA MHY3MOHHASA, aHTUOAKTepPUaNbHBbIN
bunbtp. OnA ycTaHOBKM nepudepryeckoro KateTepa Uibl UCNONb3y-
10T KaK CreLnanv3npoBaHHble (KaTeTep Ha uiie B Habope A1 npog-
NEHHOM NPOBOAHMKOBOMN aHecTeanm) (puc. 5), Tak v anuaypanbHble
nrbl TYoXM UK cneumannsnpoBaHHblie uibl Tyoxu (puc. 6). Takue
Wbl MOXHO MCMOb30BaTh Kak NPOBOAHMUK ANA NOCTAaHOBKU KaTeTe-
pa K Nie4yeBOMY CM/IETEHUIO, NPU STOM KaTeTep byaeT OTKNOHATCA OT
NMHUK Xoga umebl [11].

Puc. 3 Mzna 0513 nposodHuKosol aHecme3suu «Stimuplex® A» (B.
Braun Melsungen AG, Germany)

Fig. 3 Insulated nerve block needle Stimuplex® A (B. Braun Melsungen
AG, Germany)

The ultrasound beam and the needle tip must be positioned
in the same imaging plane for a successful plexus blockade. This
ensures that the entire length of the needle is visible, making it
easier to verify its position accurately. Verification of the proper
needle placement greatly facilitates the PB procedure [10].

Performing cPNB requires a guide needle, catheter, infu-
sion extension line, and antibacterial filter. Specialized needles
are used to place a peripheral catheter, including the cathe-
ter-over-needle assembly for prolonged conduction anesthesia,
Tuohy epidural needles, or specialty Tuohy epidural needles.
These needles permit easy catheter placement for continuous
use while the catheter deviates from the axial of the needle [11].

There are different ways to access the brachial plexus, in-
cluding interscalene, supraclavicular, subclavian, and axillary. The

Puc. 4 Ynempaseykosas KapmuHa KoHmMpons npu 6aokade nseve-
8020 CN/AeMEHUA NosyvyeHa C NOMOWbIO Ybmpassykosol OuaeHo-
cmuyeckoli cucmemel «Mindray M5» (Shenzhen Mindray Bio-medical
Electronics Co., Ltd, China). 1 — npogodHuKo8aAa uena, 2 — nneyesoe
cnnemeHue, 3 — nepedHAA 1eCMHUYHAA Mblwua, 4 — cpedHaa necm-
HUYHaA MbIlYa

Fig. 4 In-plane ultrasound image of a BPB showing the trajectory of
the needle. 1 — Tuohy needle, 2 — brachial plexus, 3 — anterior scalene
muscle, 4 — middle scalene muscle. Mindray M5 Diagnostic Ultrasound
System (Shenzhen Mindray Bio-medical Electronics Co., Ltd, China)

Puc. 5 Habop «Contiplex® D» (B. Braun Melsungen AG, Germany) 015
3
Fig. 5 Contiplex® D Set (B. Braun Melsungen AG, Germany) for cPNB
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MimeeTca HECKONbKO AOCTYNOB K NAEYEBOMY CM/IETEHUIO: MEX-
NECTHUYHBIN, HALKAUNUYHBIA, MOAKAOUYMYHBIA U NOAMbILIEYHBbIN.
BbI6op Hy}KHOTo AOCTyNa Ans 6/10Kaabl NAeYeBOro CneTeEHUS, BbIOop
MECTHOTO aHecTeTMKa M ero 403bl ByayT 3aBUCETb OT MecTa, 0bbEMa
W NPOAOMKUTENBHOCTM ONEPATUBHOIO BMeLLaTeIbCTBa, NOTPebHOCTH
B aHaNbresunn B NOCNEONEPALMOHHOM NEPUOAE, A TaKXKe COCTOAHUA
naumMeHTa U UMEeILLLErocs ocHalleHua [12].

MopmblweyHan 610Kafa ABASETCA, NOXKaNyW, camoi NPOCToi
W, B TO e Bpems, 6e30MacHoi B NaaHe OCNOXKHeHUI. MpoBeaeHne
aHecTesnmn NPU aKCUANAPHOM LOCTYNe NO3BOAAET NPOBOAUTDL Onepa-
TUBHblE BMELUATEIbCTBA Ha JIOKTe, NPeAnIeybe U KUCTU, HO AaHHbIN
MEeToZ He ucnonbayetca gna MNB, B cBA3M ¢ Heygo6CTBOM NOCTaHOB-
KM KaTeTepa B NoaMbiLleyHyo 061acTb. MMB MOXKeT BbITb BbINONHEHA
MEKNECTHUYHbBIM, HaZl- M NOAKNOUMYHBIM AOCTynamu [13].

Mo aaHHbIM Sahin MS et al (2019), Bnepsble npoanéHHas 610-
Kaja C NOMOLLbBIO KaTeTEpPHOM TeXHONOMMM Bbina UCMoNb30BaHa NpU
NeYeHUM oCTPOW U XpPoHUYecKoln 6onm AHcbpo 1 coasTopamm B 1958
roAy C NOMOLLbIO HAAKIKUYUMYHOMN TexHUKM [14].

MMB mexxnecTHUYHbIM AOCTYNOM NO3BONAET NPOBOAUTL Onepa-
TUBHbIE BMeLIATE/IbCTBA Ha N/ieve, aKpOMMANbHOM KOHLLE KAHOUMLLbI,
BEPXHEM YacTu nneyeBoil Koctv. Hambonee pacnpocTpaHEHHbIMU
6/10Kagamm MeXNeCTHUYHbIM AOCTYNOM CYUTAIOTCA TEXHWUKU MO BUH-
HM 1 Meitep. TexHWKa 610Kadbl 3aKNOYAETCA BO BBEAEHUM PacTBOPa
MECTHOMO aHeCcTeTKa BAO/b BCEX HEPBHbIX CTBONOB. [1pn gaHHOM
AocTyne rybvHa BBeAeHWS Uimbl 06bluHO cocTasnseT 1,5-3 cm. Opu-
EHTUPaMM ABNAIOTCA TakMe 06pa3oBaHMA, Kak NepesHsas v cpeaHas
NECTHMYHbIE MbILLLbI, NeYeBoe cnaeTeHue (puc. 7) [15].

MNB MmeXNecTHNYHbIM JOCTYMOM, 33 CYET BBEAEHMA aHeCTeTU-
Ka B YCTAHOB/IEHHbIN KaTeTep, 0becneymBaeT afeKBaTHYO aHasbre-
310 B NocneonepauyoHHom nepuoge. OfHaKo, NpU BbINONHEHUU
610Kafbl TAKMM LOCTYNOM, aHECTE3UO/IOT MOMKET BBECTU aHECTETUK
B MO3BOHOYHYIO apTepuio, anuaypanbHoe, cybaypanbHoe, cyba-
paxHouganbHoe MNPOCTPaHCTBO. Bo3moMKHa TakKe 6n10Kaga Aua-
¢dparmanbHOro M BO3BPATHOrO rOPTaHHOrO HepBa, a Npu 6nokase
3BE344aTOro y3na BO3HWMKaeT Tpuaga lopHepa [15]. Yawe Bcero
aHecTe3nosor BCTPeYaeTca ¢ CMHAPOMOM fopHepa (YacToTa BCTpe-
yaemoctu 80-100%), KOTOPbIN, Kak NPaABUO, HE UMEET KAUHUYECKM
3HAYMMbIX MOCAEACTBUIA, U CUMMTOMbI KOTOPOFO KYNUPYTCA Camo-
CTOATE/IbHO Yepes KaKkoe-To Bpems Ao perpecca 610kaabl [16]. Bno-
Kafia AvadparmanbHOro Hepsa Ha CTOPOHE NPOBeAEHMA PerMoHap-
Horo 06e3bonnBaHmMA ABNAETCA Hanbonee onacHbIM OCNOKHEHMEM,

Puc. 6 Habop «Contiplex® Tuohy» (B. Braun Melsungen AG, Germany)
onA b6

Fig. 6 Contiplex® Tuohy Set (B. Braun Melsungen AG, Germany) for
cPNB
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selection of the appropriate method for BPB, the proper dose,
and the type of local anesthesia depends on several factors, in-
cluding the location, duration, and extent of the surgery, the need
for postoperative pain relief, the general health condition of the
patient, and the availability of required equipment [12].

The axillary approach to the brachial plexus nerve block is a
simple and safe anesthesia method with minimal complications.
It is used for surgical interventions on the elbow, forearm, and
hand. However, it is unsuitable for performing cPNB due to the
inconvenience of placing a catheter in the axillary region. cPNB
can be performed using the interscalene, supraclavicular, and in-
fraclavicular approaches [13].

Sahin MS et al (2019) reported that Ansbro and colleagues
performed the first cPNB using the catheter technique to treat
acute and chronic pain in 1958 via the supraclavicular approach
[14].

The interscalene approach to perform cPNB is commonly
used for surgical procedures on the shoulder, acromial end of the
clavicle, and upper part of the humerus. The Winnie and Meyer
techniques are the most frequently used methods for perform-
ing interscalene blockades. A local anesthetic solution is injected
along all nerve trunks during the procedure. The needle is typi-
cally inserted to a depth of 1.5-3 cm, using the anterior and mid-
dle scalene muscles and the brachial plexus as landmarks (Fig. 7)
[15].

The interscalene approach for performing cPNB involves an
anesthetic infusion via a catheter, providing effective pain relief in
the postoperative period. However, there are potential complica-
tions involved with this approach, such as the possibility of inject-
ing the anesthetic into the vertebral artery, epidural, subdural, or

Puc. 7 YnbmpaseyKosas KapmuHa 610Ka0b! NaeYeso2o cnaemeHus
MEMIeCMHUYHbIM OOCMYNOM NOsYYEHA C NOMOWbIO Y1bMpPa3syKo-
soll duaeHocmuyeckoli cucmemsi «Mindray M5» (Shenzhen Mindray
Bio-medical Electronics Co., Ltd, China). 1 —nepedHaa necmHu4YHas
MbIWUG, 2 — CPEOHAS NECMHUYHAA Mbluyd, 3 — nieYyesoe cniemeHue
Fig. 7 An ultrasound image of the BPB using the interscalene
approach. 1 —anterior scalene muscle, 2 — middle scalene muscle, 3 —
brachial plexus. Mindray M5 Diagnostic Ultrasound System (Shenzhen
Mindray Bio-medical Electronics Co., Ltd, China).
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YTO B 3HAYMTE/IbHOM MEPE CHUMKAET YaCTOTY MCMNONb30BAHMA AaHHOW
meTtoamkm [17].

MNB HagKNHOUYMYHBIM AOCTYNOM NO3BONAET BbINOMHATL Onepa-
TWBHble BMELLATENbCTBA Ha NAEYEBOM KOCTH, IOKTEBOM CYCTaBe U Ku-
CTW. BNoKaAa NNeYeBoro CNAETEHUA HaAKIHUYMYHBIM LOCTYNOM BRep-
Bble bblna nposeseHa Kulenkampff 8 1911 r. [13].

TexXHWKa BbINONHEHUA: B NONOXKEHUN Ha CNIMHE NPOBOAAT 6/10Ka-
[y NNeYeBOro CNAETEHNA, NOA, YNbTPA3BYKOBbIM KOHTPONEM K Mieye-
BOMY CM/IETEHMIO NPOBOAAT My Tyoxu (puc. 8).

[anee, yepe3s NpoCBET UIbl, K NAEYEBOMY CMIETEHMIO NPOBO-
[OWTCA KaTeTep Ha paccTosiHue He bonee 3 ¢cmM OT AUCTaNIbHOMO KOHLA
urnbl (puc. 9, 10).

Mpu p1Kcaumm KaTeTepa NpeaiaraeTca UCnonb3oBaTb NPo3pay-
HYIO aAre3vnBHYHO MOBA3KY, NO3BONAOLLYIO €XKeHEBHO KOHTPOAMPO-
BaTb PACNPOCTPaHEHME MECTHOro aHecTeTuKa [18]. K ocnoHeHuam,
BO3HMKAIOWMM NpU NpoBeseHWUU 610Kadbl MAeYeBoro ChieTeHus
HaZKHOUYUYHBIM LOCTYNOM, OTHOCAT NOBPEXAEHWE Kynosa niaespbl
M NErkoro C pasBUTUEM NHEBMOTOPAKCA, TEMOTOPAKCA, A TaKKe BO3-
MOHO BO3HMKHOBEHME cMHAPOMA TopHepa man baokaga aunadpar-
MasbHOro HepBa [19].

Ucnonb3osaHune MMB NOAKAOYMYHBIM [AOCTYNOM NO3BOAAET
06e360/11BaTb ONepaTMBHOE BMELLATENLCTBO M PeabuanTaumoHHbIN
nepuoz nocne BbINONHEHUA MaHUMNYAALMI AUCTaNbHEE CPeaHe Tpe-
TV nneva. baokaza nneyeBoro CNaeTEHUA NOAKAHOUYMYHBIM JOCTYNOM,
npeanoxeHHasa Babitzki 8 1918, sagnsetca moanduKaumen HagKto-
umyHoro goctyna no Kulenkampff. MpasunbHoe no3uumoHMpoBa-
HME MMEET BaXXHOEe 3HauyeHue ana 610Kagbl NAeYeBoro CNAETEHUS
NOAKMOUNYHBIM AOCTYNOoM. OBbIYHO NALMEHT 3aHMMAET NONOKeHUe
Néxa Ha cnuHe. Mpy 0TBeAEHUM PYKM KNOUMULLA CMELLAETCA BHU3, YXO-
[A B CTOPOHY OT UmMbl. ECn e pyKa onyleHa BAoAb Tena, To Uma

subarachnoid space. The phrenic and recurrent laryngeal nerves
may also be affected, and the stellate ganglion blockade can lead
to Horner's triad. [15]. Horner's syndrome is a common compli-
cation with an incidence rate of 80-100%. However, symptoms of
this syndrome usually resolve as the blockade regresses [16]. On
the other hand, phrenic nerve palsy is a significant complication
that potentially limits the use of regional anesthesia, particularly
in high-risk patients [17].

Performing surgical interventions on the humerus, elbow
joint, and hand is possible with a cPNB using a supraclavicular ap-
proach. Kulenkampff first used this technique in 1911 [13].

cPNB is performed with ultrasound guidance in the supine
position to access the brachial plexus using a Tuohy needle (Fig.
8).

Subsequently, a catheter is directed through the Tuohy nee-
dle to reach the brachial plexus. The catheter should be threaded
no more than 3 cm from the needle's distal end (Fig. 9, 10).

When performing a BPB using a supraclavicular approach,
it is recommended to use transparent adhesive film dressings.
This allows for daily monitoring of the spread of local anesthetic.
Possible complications include damage to the dome of the pleura
and lung, which can lead to the development of pneumothorax
or hemothorax. Horner's syndrome or phrenic nerve block may
also occur [19].

The subclavian approach for cPNB is suitable for rehabilita-
tion after performing manipulations distal to the middle third of
the shoulder. The infraclavicular approach for BPB was proposed
by Babitzki in 1918 as a modification of the supraclavicular ap-
proach, according to Kulenkampff. Proper positioning is crucial in
BPB via the infraclavicular approach. Usually, the patient is in a

Puc. 8 lMo3uyua ysibmpa3zsyKos8020 00MYUKA ynempassyKooli
duaeHocmuyeckoli cucmemel «Mindray M5» (Shenzhen Mindray Bio-
medical Electronics Co., Ltd, China) 8 HadknoyuyHol obaacmu.

1 —ynbmpa3ssykosoll damyuk, 2 — uzna Tyoxu

Fig. 8 The setup for ultrasound guided the BPB. The patient is
positioned supine, and the transducer is aligned in the supraclavicular
region. 1 — ultrasonic sensor, 2 — Tuohy needle. Mindray M5 Diagnostic
Ultrasound System (Shenzhen Mindray Bio-medical Electronics Co., Ltd,
China)

Puc. 9 lpogedeHue kamemepa Yepes npocgem uanbi Tyoxu Uz Habopa
Perifix ONE (B. Braun Melsungen AG, Germany). 1 —kamemep, 2 —
uena Tyoxu

Fig. 9 The catheter is directed through the Tuohy needle of Perifix®
ONE set (B. Braun Melsungen AG, Germany). 1 — catheter, 2 —Tuohy
needle

567



Yamshchikov ON et al Prolonged brachial plexus blockade

AVICENNA BULLETIN
Vol 25 * No 4 % 2023

yNpétca B KoumLy. Mo3nLMoHMPOBaHME Y/IbTPA3BYKOBOIO AaT4MKa B
NOAKNIOYMYHONM 061acTV NPOM3BOAMTCA B NapacarmTaabHOM NAOCKO-
CTU nog, Kntoumnuei. OgHako, NPy yKa3aHHOM PacnosioXKEHWUWN BO3pac-
TaeT PUCK BO3HMKHOBEHMA MHEBMOTOPAKCA M NOBPEKAEHUA NETKUX
B COYETaHWUM C OTCYTCTBMEM aHecTe3uu obaacTu NNeyYeBOro CycTasa
BBMAY [MYO6OKOro pacnosioxeHUs HepBHbIX cTBonoB [20].

Mpu BblIbOpe MeToAa aHecTe3uu HeobXOAMMO YYWUTbIBATb Me-
TOAMKM, NPU KOTOPbIX, aHaNbre3nsa B UHTPa- U NOCAE0NepaLMoHHOM
nepvoaax Hanbonee sGPeKTUBHA, a BIUAHUE HA CUCTEMBI XKM3Heobe-
crneyeHns U romeoctas Hanbosee MMHUManNbHbI [2].

Takum 06pa3om, MOXKHO 3aK/uMTb, yTo MMBE, 33 c4YéT nepu-
depuueckoit 6nokaapl 601eB0OM MMNYALCALMM NO3UTUBHO BAMAET Ha
pe3ynbTaThbl neyeHus, obecneunsasn addpekTBHoe 0besbonmsaHue B
nepvonepawuMoHHOM nepuoge, cnocobcTays 6bICTPOI peabunutaumm
NaLMEHTOB, YTO B 3HAUUTE/IbHOM CTEMEHM COKPALLAET NPOLOIKUTENb-
HOCTb CTaLLMOHAPHOTO IeYEHMSA.

Puc. 10 Y1empa3syKosaa KapmuHa npogedéHHO20 K naeyesomy cnsie-
MeHUI0 Kamemepa Nosy4eHa ¢ NOMOWbIO Y/ibmpasgyKosol duaeHo-
cmuyeckoli cucmemsi «Mindray M5» (Shenzhen Mindray Bio-medical
Electronics Co., Ltd, China). 1 —kamemep, 2 — nne4yegoe cnaemeHue
Fig. 10 An ultrasound image of a catheter placed to the brachial
plexus. 1 —catheter, 2 — brachial plexus. Mindray M5 Diagnostic
Ultrasound System (Shenzhen Mindray Bio-medical Electronics Co., Ltd,
China)

supine position. When the arm is abducted, the clavicle moves
downwards, away from the needle. If the arm is lowered along
the body, the needle will be up against the clavicle. The ultra-
sound sensor must be positioned in the subclavian region in the
parasagittal plane under the clavicle. However, it needs to be
noted that this location poses a higher risk of pneumothorax and
lung damage. In addition, due to the deep location of the nerve
trunks, there may be insufficient anesthesia in the shoulder joint
area [20].

When selecting an anesthesia method, it is crucial to consid-
er the most effective techniques for pain management during the
intra- and postoperative periods while minimizing the impact on
vital organs and homeostasis [2].

Therefore, we can infer that peripheral blockade of pain,
achieved through cPNB, benefits treatment outcomes. This in-
cludes providing effective pain relief during the perioperative pe-
riod and promoting rapid rehabilitation of patients. As a result,
the length of hospital stay is significantly reduced.
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