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Mayer E. The Toxic Effects Following the Use of Local Anesthetics. J 1924.
43 unpublished cases of fatal toxicity involving cocaine in ENT cases.

- Antsthesiology

TRE AMERICAN SOCIETY OF ANESTRESIOLOGISTS,

Editorial Views

S185-. 297, 1979

Cardiac Arrest Following Regional Anesthesia
with Etidocaine or Bupivacaine




CuacreMmHaA IHTOKCHKAI[IsA
MICITEBMMHM aHEeCTE THKAMH

KapaiogMpKyIaIaTOpPH1 Heppomoriaui

CryniHb
IHTOKCHMKAQILIlL

AcCcHMcTONIA

wiw

Cyogomm

wiw

bpaxikapais 3MiHa CBIiOMOCTI
ExcrpacyMcronaia TOMOBOKPYIKIHHSA
I'inmoreHxnzia J2BiH B ByXax
MerTanmeBMi ripMcMaK
INiniepreHnzis IHcXigaHi 2MIiHM
Taxikapmais

L i



.",< L i'--,"‘ e %‘*ﬁ" & ." ek

..-' ﬁ

K 3ano6lr1'n TOKCHUYHIN Au

140

- Bupivacaine
1201 | Levobupivacaine
100 | - Ropivacaine

801 * p<0.05 vs. Bupivacaine

+ p<0.05 vs. Levobupivacaine
-

cumulative dosis (mg/kg)

Arrhythmia Asystolia

Ohmura S, et al.; Anesth Analg 2001; 93:743-8
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Differences in Cardiotoxicity of Bupivacaine and

Ropivacaine Are the Result of Pbysicocbemical and
Stereoselective Properties 3
Barmhard M. Graf, M.D.,” Ingo Abraham, M.D.,T Nicole Eberbach, M.D.,T Gudrun Kunst, MD_.2 \
David F. Stowe, M.D., Pn.D..§ Eike Martin, M.D.) 3
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HAPOIMIH - CAMWM BE3MEYHUM
13 ICHYKOYMX HA CbOTOHILLHIN
LOEHb MICLIEBUX AHECTETUKIB'
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Heps - okpemun
OpraH: HepBOBA
TKAOHWHQ, CIOAYYHO |
TKAHWHA | CYAUHM, LLLO '

 EHAOHEBpIMH,
nepuHeBpiu Ta
eniHeBpin Ha
€AEKTPOHHIH -
Mikpockonili € [ ii:liﬂif‘,lf,IL"I;"&E;O:l{‘k,f:?ilﬂ"1,212“; A
oKpeMnMmu Reg Anesth Pain Med. 2008:33:404—415.

Reina MA., Armmiazu R, Collier CB, Sala-Blanch X, Izquierdo L. de Andres

CTpYKTypGMM. J. Electron microscopy of human peripheral nerves of clinical relevance

to the practice of nerve blocks. A structural and ultrastructural review
based on original experimental and laboratory data. Rev Esp Anestesiol

k,
E...__.,.“..,.._.._.w-‘../wReanlm 2013:60:552-562. o ‘ ] )
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Oe3nepepBHUU TA
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~ + TOBLUMHA - 7-20 um;

* 30XUCT AKCOHIB BiA
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Reina MA, Arriazu R, Collier CB, Sala-Blanch X, Izquierdo lj de Andres
J. Electron microscopy of human peripheral nerves of clinical relevance
to the practice of nerve blocks. A structural and ultrastructural review
based on original experimental and laboratory data. Rev Esp Anestesiol

(TP TV VST WY

BSOS - SR Reanim. 201 3:60:552-562.
-—




EniHeBpiKn € NPOHUKHUM i He
CTBOPIOE Hisskux 6ap'epis;

e EniHeBpin - WiAbHO
KOAQreHoBa TKAHUHA, SKa
CTBOPIOE 30BHILLUHIO MEXY
cToBOYpiB nepucdepn4Horo
HepBa.

e Oroprta€ nNy4Yku, MiCTUTb
XXUPOBY TKAHMUHY,
dibpoObAACTU, MACTOLUTH,
KPOBOHOCHI CyAUHM (a
TAKOX HEBEAUKi HEPBOBI
BOAOKHQ, 5Ki iHHEpPBYIOTb L
CYAUHMU) TA AIMDATHUYHI

C AMHM. Reina MA . Armmazu R, Colhier CB. Sala-B
: J. Electron microscopy of human peripheral nerves of clinical relevance
to the practice of nerve blocks. A structural and ultrastructural review

anch X. Izquierdo L. de Andres

AL based on original experimental and laboratory data. Rev Esp Anestesiol
Rearnirm. 201 3:60:552-562.



[MOLLIKOAXKEHHS MIEAIHY,  [1O3UTUBHI

CMOBIAbHIOETbCH i
BAOKYETbCA MPOBIAHICTb

Brparta OKCOHAOAbHOI [locepeaHi
LLIAICHOCTI, EHAOHEBPIM
HEYLLKOAXEHMMN,  BIACYTHS
NPOBIAHICTb

BTpata QKCOHOABHOI TO  HerartmsHi
€HAOHEBPAAbHOI

LLAICHOCTI, nepuHeBpin
HEeYLLIKOAXKEHUM,

MPOBIAHICTb BIACYTHS

Brparta OKCOHOAbHOI, HeraTtmBHi
€HAOHEBPAABHOI TQ
NnepPUHEBPAABHOI

LLIAICHOCTI, eniHeBpin
HEYLLIKOAXKEHMM,

MPOBIAHICTb BIACYTHS
NNoBHE pPO3CHEHHN HEpBA, HeratmeHi

MNORIAHICTR RIACVTHY

Reg:onal Anesthes:a and Pain Medicine o Volume 40, Number 5, September-October 2015 Nene Injury After PNB
| I -




. " MexaHizm nowkoaxel

~* [loLWKOAXKEHHSI BHACAIAOK iH' €KLl T
MEXCAHIYHOro BnNAuBY (TpPaBMATUYHE |
NMOLLUKOAXEHHS); |

 » CyauHHe (iuemivHe);
- * XiMmiyHe (HEUPOTOKCHYHE).




e OcHoBHOI npu4uHOIO MNMIMH BHACAIAOK NPOBEAE
OAOKOAMU € BBEAEHHSI MICLLeBOro AHEeCTEeTHUK!

BBEAEHHS, HOAPUB MEPUHEBPIlO, A TAKOX BTP
30XUCHOFO CEepPEeAOBMULLA BCEepeAUHI nyyka
MOACABLUOIO AEFEHEPALLiEI0 MIEAIHY TQ AKCOHA.
* |IHTPpAPACUMKYAIPHA IH'EKLA PO3YUHY XAOPHUAY
HATPIO MoXe CNPUYUHUTU OKC OHAABHY
AEreHepdauiio, WO BKA3YE HA BUXIAHUKU pPIBE
MOLLUKOAXEHHS, fiKke MOoB'A3aHe i3 BBEAEHHSM OYyAb
SIKOTO Npenapary y Heps.

Hadzic A, Dilberovic F, Shah S, etal. Combination of intraneural injection

and high 1injection pressure leads to fascicular injury and neurologic

deficits in dogs. Reg Anesth Pain Med. 2004:29:417—423.

& Selander D, Edshage S, Wolff T. Paresthesiae or no paresthesiae? Nerve
SIS & ‘

lesions after axillary blocks. Acta Anaesthesiol Scand. 1979:23:27—-33. ol



""" CyauHHe nowkoaxel

e EniHEBPAABHMU KPOBOOOIr € BAXKAUBOIO CKAGAOBOIO

BCbOro HEBPAABLHOIoO KpoBoobiry, a uoro
BUKAIOYEHHS 3MEHLLUUTb KPOBONOCTAYAHHS HEPB!
AO 50%. !

e MicueBi aHecTeTHUKM i AONOMIXHI NpenapaTn
3MEHLUYIOTb HEBPAABHUU KPOBOTIK B 30AEXHOCTI
npenapaTty TA MOro KOHLLEeHTPALLil.

e [lyHKLis KPOBOHOCHOI CYAUHM, KA CMIPUYUHAE
YTBOPEHHSA BHYTPILLHbOI TA 30BHILUHbOI FEMATOMF
LLLO MOXKE€ MEXAHIYHO TUCHYTM HA NY4KMU K |
BCEpPEeAUHi, TaK i N03a MeXXamMu 0O60AOHKHU HepBA

Myers RR, Heckman HM. Effects of local anesthesia on nerve blood ﬂm\

studies using lidocaine with and without epinephrine. Anesthesiology.
1989:71:757-762.




XiMiYHe noLwkoAXXel

* Maunxe BCi MicLeBi OHECTETUKU MOXYTb N
MIOTOKCUYHY, HEUPOTOKCUYHY TA LUTOTOKCHUYHY
AilO HO Pi3Hi TKAOHUHM 30 NEBHUX YMOB;

MpaMui 3B'A30K MK KOHLLEHTPALLEIO MicLeB

CMEpPTIO LUBAHIBCbKUX KAITMH, iHdpiAbTpaUll 3
MakKpodaramu, a TAKOX MOLLUKOAXKEHHAM MIEAIH!

BiAbLLiCTL  XIMIYHMX  pPE4YOBUH, AKi  BBOASATH

IHTPAPACUUKYAIPHO, MOXYTb Npu3BeCTH
TAXKOrO MOLY VoA W ALILE A KT R ain T

ri
impa ouzi- opivacaine my otn\lut\

CQMI pe‘-IOBM mu \ln”lL Intr: 1muscular injection in rats. Eur J Anaesthesiol.

y ’ \ m(r s A\bl ahams MS. Hurn PD, Grate MR, Kirsch JR. Local anesthetic

Schwann cell toxicity 1s time and concentration dependent. Reg Anesth

. S Pain Med. 2011:36:444—451.
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Apoptosis induction by different local anaesthetics
in a neuroblastoma cell line
British Journal of Anaesthesia 103 (5): 711-18 (2009)

R. Werdehausen'!, S. Fazeli!, S. Braun', H. Hermanns', F. Essmann®, M. W. Hollmann?,
I. Bauer? and M. F. Stevens™*

== Tetracaine
=&=Bupivacaine
=== Prilocaine
=== Mepivacaine
=&- Ropivacaine
=8 idocaine
=== Procaine
=t Articaine

Cell death (%)
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¥ fikolo HelPOTOKC MYHI
BOAOAIIOTh MicLeBi aHecTe

‘Cytotoxicity of Local Anesthetics in Human Neuronal Cells

Anesth Analg 2009;108:997-1007

Rosalia Perez-Castro, MS*

LAs can cause rapid cell death, which is primarily due
Zayra V. Gi i
. 1O NECrosis.

Lidocaine and bupivacaine can trigger apoptosis with
Thoma s | 5 0 . .
" either increased time of exposure or increased

concentration.

Lidocaine, linked to the highest incidence of transient
neurological symptoms, was not the most toxic LA,
whereas bupivacaine was the most toxic LA in this cell

model.

This suggests that cytotoxicity-induced nerve injury
might have different mechanisms for different LAs and

d|fferent target(s) other than neurons




3anaAeHi peail

- » HecneuudiyHi 3anaAbHi peakuyi, Wo cnpsMOBC
. Ha nepudepu4Hi HepBHU, MOXYTb BUHUKHYTH AK
AUCTAABHO, TAK i MPOKCUMAABHO AO AiIASTHKM
Xipypri4HOro BTPY4QHHSs.

- o KOHTAKTHUM reAb AANA YABTPA3BYKO

. AOCAiA)KeHHﬂ MOXe npuiseCtm AO 3ANAAEHH

cyOapaxHOIAGABHOMY NPOCTOPi Ta nepucdepuyd
Staft NP, Engelstad J, Klein CJ, et al. Post-surgical inflammatory

ESSP B O neuropathy. Brain. 2010;133:2866—2880.

Kaufman MR, Elkwood Al, Rose MI, et al. Surgical treatment of

permanent diaphragm paralysis after interscalene nerve block for shoulder

surgery. Anesthesiology. 2013;119:484-487.

Pintanic TS, Hadzic A, Strbenc M, Podpecan O, Podbregar M, Cvetko E.

f Inflammatory response after injection ()fuquu)us gel into subarachnoid

L i space 1n piglets. Reg Anesth Pamr Med. 2013;38: I()()—l()ﬂ
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AHecTe3i0A0rIYHI PAKTC

. BUBip npoBeAEeHHs perioHapHolI aHecTesil
. 36iAbLUyE PU3UK NnH nicas TOTAA
APTPONAACTUKU KOAIHHOrO, TA3OCTErHOBOro
NMA€4YOBOro CyrAooGis.

e |[HTPpAACUUKYASAPHI iH'eKwLil,

PU3UKOM BUHUKHEHHS MMnH, NMOPIBHAHO
NnepmMHeBpPAAbHUMMH IH'eKUiMM. (Pis
oorpyHTyBaHHs lla abo kAaac |.)

Kapur E, Vuckovic I, Dilberovic F, et al. Neurologic and histologic
outcome after intraneural injections of lidocaine in canine sciatic nerves.
Acta Anaesthesiol Scand. 2007:51:101-107.

Jacob AK, Mantilla CB, Sviggum HP, Schroeder DR, Pagnano MW, Hebl JR.
Perioperative nerve injury after total knee arthroplasty: regional anesthesia risk

- L WSS during a 20-year cohort study. Anesthesiology. 201 1;114:311-317.
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AHecTe3i0A0rYHI PpaAKTC

- * 3pi3 rOAKH

- TOAKQ 31 CKOCOM 45° M€ 3HAYHO
MEHLLY BAACTUBICTb NPOHUKATH AO

NepuHeBpiIlo Ta 30BACBATHU |

MOLUKOAXEHHS MYYKY, HDK FOAKQ i3 1

CKOCOM; |

[ (]
* CeAOBAHI NALLIEHTH |
[ronfield CM, Barrington MJ, Kluger R, Sites B. Are patients satisfied
after peripheral nerve blockade? Results from an international registry of
regional anesthesia. Reg Anesth Pain Med. 2014;39:48-55.
. ~ Selander D. Peripheral nerve ijury caused by injcctibn needles.
L LSS Br J Anaesth. 1993;71:323-325.

———



mXipypridHi cdoakTopu.lloroXKel
NALLIEHTO AASl TPOBEAE
onepaTuBHOro BTPy4d

. o MexaHi3MU: BUTATYBAHHS, PO3CiYEHHS, KOMMpPEeC
. KOHTY3ifl, iLueMisl T PO3TArHEHHS.

. * Pi3u4He PYHHYBOAHHSA IHTPAHEBPAAbHUX
KPOBOHOCHMUX CYAMH, BOTHULLLEBA ilLeMiss abo
KPOBOBMAMUB, NiABULLLEHUU BEHO3HUU TUCK,
€HAOHEBPAAbHMU HAOPSAK, NOPYLUEHHS
AKCOMAO3MATHUYHOIO NMNOTOKY, NMOLUKOAXKEHHS
LLIBAHIBCbKOI KAITUHM, 3MILLLEHHSA MIEAiHY, |
COKCOHOAbHY i BOAAEPIBCbKY AereHepadiio. HepBc

KOpIHLI.I € 0cobAMnBO HYYTAUBUMU AO BUTATYBOAHHA |

KOaneCII Kroll DA, Caplan RA, Posner K, Ward RJ, Cheney FW. Ncn'g m]un

associated with anesthesia. Anesthesiology. 1990.73:202-207.
Winfree CJ, Kline DG. Intraoperative positioning nerve injuries. [

Surg Neurol. 200563:5-18 discussion 18.
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. Al THEBMATUYHOIO AXI

- * lowkoAXeHHs HepBa MEeXAHIYHOIO KoMnpecie
. Ta/abo ileMiYHUM NMOLLUKOADKEHHSAM. |

o BTpaTa MOTOPUKH, NMOCAADAEHI BIAYYTTS AOTH
BiOpALLl T NOAOXEHHS, O TAKOX CTPUMAHI
BIiAYYTTS raps4oro, XoAOAHOro Ta 6oAio.

" » 30CTOCYBQHHS LUMPLUMX AXFYTIB, HUKYOro TUCKY
MOHXEeTAX TAa OOMeXEeHHS TPUBAAOCTI HONMOBHEF
€ CTPATETIAMU 3HNKEHHS PU3UKY. |

Maguina P, Jean-Pierre F, Grevious MA, Malk AS. Posterior
interosseous branch palsy following pneumatic tourniquet application
for hand surgery. Plast Reconstr Surg. 2008;122:97¢-99¢.

Jankowsk1 CJ, Keegan M T, Bolton CE, Harrison BA. Neuropathy
Y : following axillary brachial plexus block: 1s it the tourniquet?
L_ il Wil Anesthesiology. 2003:99:1230-1232.

-



T HicAdonepauinHa 3anaA
’ Heuponga

- * HenponaTtia Moxe ©OyTHM BOrHULLEBOIO
. GAraToBOTHULLEBOIO, NPOSABAATUCA  Goae
CAQOKicTIO. 3a YMOB nicAsonepdauiuHol 3anaA
HeuponarTil, IMYHHQ peakWis HA 3AanaAAE€
HEeNnpPAaBMUAbHO CNPSAMOBCOHA Ha
nepucdepu4HOI HEPBOBOI CUCTEMM.

Kaufman MR, Elkwood Al Rose MI, et al. Surgical treatment of
permanent diaphragm paralysis after interscalene nerve block for shoulder |
i | surgery. Anesthesiology. 2013;119:484-487.




mllipeonepaTuBHUMN PU3IUK BUHUKH
HEeBPOAOriYHUX PO3A

- o Komnpecii, 0o6MiHy pe40BUH, iLLeMil, TOKCW-IHO
CNAAKOBOCTI TA AeMi€AiHi3aLiLil.

- * HasBHIiCTb NpeonepaTUBHOro HEBPOAOFIYHOro
. po3AaAY 60 HEBPAABHOTO PU3UKY APAKTUYHO
CTABMUTb NALLIEHTA Y rpyny NiABULLLEHOIO PU3UKY
nepuonepatTuBHoro BUHUKHeHHS [IMH. '

. * 3aXBOPIOBAHHSA NnepudeprUIHUX KPOBOHOCHUX
CYAMUH, BACKYAIT, LUKIAAMBA 3BMYKA MNMAAIHHS TA

rinepTeH3iﬂ Welch MB. Brummett CM. Welch TD, et al. Perioperative peripheral
° — . . ~ ; .

nerve injuries: a retrospective study of 380,680 cases during a 10-year
period at a single institution. Anesthesiology. 2009:11 1:490—497.
Auroy Y, Benhamou D, Bargues L, et al. Major complications of regional
anesthesia in France: the SOS Regional Anesthesia Hotline Service.
Anesthesiology. 2002:97:1274—1280.

Pnelipp RC, Warmer MA. Perioperative nerve injury: a silent scream?.

'- A L . wvwAnesthesiology. 2009;111:464—466.

-



" PakTopu nauleHTa. Cte
. CNMMMHHOMO3KOBOro KQH(¢

- HoBi 060 nporpecyloydi HeBPOAOriY
PO3AAAMU MiICAA HEUPOAKCIAAbHOI
aHecTe3sil Y NALLiEHTIB i3 B)XXe HAsBH
CTEHO30M CMUHHOMO3KOBOIro KAHOA
a00 3aXBOPIOBAHHSAM AMUCKIB
NnonepeKoBOro BiAAIAY.

Auroy Y, Benhamou D, Bargues L, et al. Major complications of regional
anesthesia n France: the SOS Regional Anesthesia Hotline Service.
Anesthesiology. 2002;97:1274—1280.

Moen V, Dahlgren N, Irestedt L. Severe neurological complications after
central neuraxial blockades in Sweden 1990-1999. Anesthesiology.
'i 2004;101:950-959.
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' MeToAMKA AOKAAI3aL,i He

. * YABTPA3BYKOBUA KOHTPOAb, CUCTEMA KOHT
. TUCKY BBEAEHHSl, BWUMIPIOBAHHSA €eAEKTpPUY
onopy.

e YacToTaA BMHUKHEHHSI MNOLUKOAXEHHSI HepB
pe3yAbTATi nNpoBeAeHHS OAOKaAU € BIAHOCHO
HU3bKOIO, BOHO BC€ LlLe 3AAULUAETbCA OAHMM |
HAOUOIAbLL MOLUMPEHUX YCKAOAHEHb, LLO BUKAMU
BTPATY TMPAUE3AATHOCTI, WO TMNOB'A3GHI
NPOBEAEHHAM aHecTesil.

Sala Blanch X, Lopez AM, Carazo J, et al. Intraneural injection during
nerve stimulator—guided sciatic nerve block at the popliteal fossa.

Br J Anaesth. 2009;102:855-861.

Farber SJ, Saheb-Al-Zamani M, Zieske L, et al. Peripheral nerve injury
after local anesthetic injection. Anesth Analg. 2013;117:73 1-739.
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- P " MexaHiyHa napecTé

¢ 3B'A30K MK MEXAHIYHUM BUABAEHHSAM NApECTE:
. NMOAOQAbLLUUM BUHUKHEHHAM [1IH € cynepeyvAuBul

e Y 38 % nauieHTiB pO3BUHYAACHS napec
NPOTArOM Bi3yOQAI3ALl KOHTAKTYBOHHSI TOAK
HEPBOM B PEXUMI PEAABHOro 4acy.

Selander D, Edshage S, Wolff T. Paresthesiae or no paresthesiae? Nerve
lesions after axillary blocks. Acta Anaesthesiol Scand. 1979;23:27-33.
Perlas A, Niazi A, McCartney C, Chan V, Xu D, Abbas S. The sensitivity
of motor response to nerve stimulation and paresthesia for nerve
localization as evaluated by ultrasound. Reg Anesth Pain Med.
2006;31:445-450.




HeupocTumyAa

" Mpu BGAOKAAI CIAHMMHOTO HEPBA y CBMHEW, ABT

6yB M 0.3 Ta 0.5 MA.

MiHIMOABHUU CTUMYAIOIOYMMU MNOTIK MeHL, HiX C
MA, € cneundivHMM, aAe He HYTAMBUM NMOKA3HMUKC

IHquHeBpCIAbHOrO BBEACGHHA TINODAKMU K y TBCIpMH T
| B AlerM. Voelckel WG, Klima G, Krismer AC, et al. Signs of inflammation mu
sciatic nerve block in pigs. Anesth Analg. 2005;101:1844—1846.

Robards C, Hadzic A, Somasundaram L, et al. Intraneural mjection with

low-current stimulation during popliteal sciatic nerve block. Anesth
| Analg. 2009;109:673-677.
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CTEeMA KOHTPOAKO TH
BMNOPCKYBC

-~ AQHi AOCAiAXEHb HO TBAPUHAX NOB’A3YI0Tb BUCOKUM TUCK BMOPCKYBQ
MOACQABLUMM NOLLUKOAXKEHHSM NYYKA, OAHOK He iCHYE AQHUX AOCAIAXEH
AIOAMHI, IKi 6 NiATBEPAXYBAAU 060 CNPOCTOBYBAAU €CPEKTUBHICTb KOH
TUCKY BMOPCKYBOHHSA AAS OOMeXxeHHs NMIMH. |
~ «  3AraAbHO NPUUHATA NPAKTUKA CY6'€EKTUBHOI OLLIHKM TUCKY BIOPCKYBAH
AOTUK) € HETOYHOIO.

~ *  YHUKHEHHSA BUCOKOro TUCKY (BMOPCKYBAHHSA) AAS iH'€KLLII ABASIE cO6O10
KOHCEPBATUBHY CTPATETIIO, OCKIABKU TPAAMLLIMHA iH'€EKLLIA Y NEPUHEBPC
TKAHUHY NOTpeOby€e HM3bKOro BUXIAHOTO TUCKY (<15 doyHTIB/KB.AIOUM).

Selander D, Sjostrand J. Longitudinal spread of intraneurally injected
local anesthetics. An expenmental study of the initial neural distribution
following intraneural injections. Acta Anaesthesiol Scand. 1978;22:

622-634.
Hadzic A, Dilberovic F, Shah S, etal. Combination of intraneural injection

and high 1njection pressure leads to fascicular injury and neurologic

deficits in does. Reo Anesth Pain Med. 20004:29:417—-423.
Albrecht E. Kirkham KR, Taffe P, et al. The maximum effective

. needle-to-nel\e distance for ultrasound-guided interscalene block: an
— e\pl()l atory study. Reg Anesth Pain Med. 2014;39:56—60).
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YAbTPA3BYKOBQ Bi3ydAI3C

3ACTOCYBOHHS YABTPA3BYKOBOIO KOHTPOAIO - HACTOTA
BUHUKHEHHS NIMH He 3MeHWuAQcA. '

e 30 AOMOMOTOI0 YAbTPA3BYKOBOFO KOHTPOAIO MOXHA BUSI
iIHTPAOHEBPAAbHE BBEAEHHS.

e ¢ Cy4aCHQ YAbTPA3BYKOBO TEXHOAOTriISi HE MAE TOYHOI
PO3AIAbHOI 3AATHOCTI AAS PO3MI3HABAHHSA MiX NY4YKOBOTO
IHTPAMACUMUKYASIPHOIO BBEAEHHS. |

 TOYHi 306paXKEHHSA B3AEMOAl FOAKM 3 HEPBOM OTPUMYIOTE
HEMNOCAIAOBHO BCiMA ONEepPATOPCAMMU TA AAS BCiX NALLIEHTIE

Lupu CM, Kiehl T-R, Chan VWS, El-Beheiry H, Madden M, Brull R.
Nerve expansion seen on ultrasound predicts histologic but not functional
nerve injury after intraneural injection in pigs. Reg Anesth Pain Med.
2010:35:132-139.

Sites BD, Taenzer AH, Herrick MD, et al. Incidence of local anesthetic
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~ « HeBpPOAOriYHi YCKAGAHEHHS, fKi NOB'A3CHI i
BMH, YacTo MaioTb PIi3HOPIAHY i CKAQAHY
eTioAorito, AKY BiAHOCSTb
nepuonepaTuBHUX npouec
aHecTe3ioAorYHUX, XipypriYHMX doaKTo}
nawieHTa.

* YHUKHEHHI HEHABMMUCHOro TPOBMYBCOHHS
HepBIB, BKAIOYAIOYM IHTPAHEeBPAABHY

Nnpyu NPoOBeAEHHI perioHapHolI aHecTesil.






