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Mayer E. The Toxic Effects Following the Use of Local Anesthetics. JAMA, 1924.|
43 unpublished cases of fatal toxicity involving cocaine in ENT cases. :
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TRE AMERICAN SOCIETY OF ANESTRESIOLOGISTS,

Editorial Views

51385297, 1909

Cardiac Arrest Following Regional Anesthesia
with Etidocaine or Bupivacaine




32 yo ASA Class | male; ORIF of fractured met
Trans-arterial axillary block with 45mL 0.5% ROPIVICAl
Tonic-Clonic Seizure -> bradycardia -> apneia -> V Fib
Code Blue: intubation, ACLS protocol X 2 hour
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CHCcTEeMHA iIHTOKCHKAILLS
MICITEBEHMMHM aHeCTEe THEKAMI

KapniougMpKyIaTOopPHI HeppomoriaHi

AcHMcocTONnla

wihw

Cyvoonin

wihw

bpaxikapmisa IriHa CBImOMOCTI
EXcrpacHMcronia TlomMoBOKPYVIKIHHA
IN'moreHzia J2rpig B BYXax
MeTamePHMi IIpHCMaAK
lNmepreHnzia ITcHMXiuHiI 2MIHM
Taxikapmisa




-~ "7 4koi0 HeripoTokCHY
06AAAQIOTb MiCLLEBI QHECT




KOO HEMPOTOKCHYH
BOAOAIIOTb MiICLLeBi AHeCT

e BiAbLLICTD AQGOPATOPHUX i KAIHIYHMX ACQHUX
NIATBEPAXYIOTb, LLLO MA BOAOAIIOTb NOTEHLLIMH
HEUPOTOKCHUYHOIO Ai€I0;

e HeMpPOTOKCUYHICTb BAPIIOETLCA B 3AAEXHOCTI Bi
AQHECTEeTUKY;

e HeMpoOTOKCHUYHICTb 30AEXUTDL Bia pKa, pO34MHHO
B AiNiAQGX, 3BA3YBAHHS i3 6iAKaMU;

e AiAOKAIH > 6yniBAKAIH B KAIHIYHO 3HOYMMMUX

KOHLLEHTPALLifAX

Kalichman MW et al. Anesthesiology
Myers RR et al Reg Anesth
Hodgson P.S. et al Anesth Analg
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SIKOIO HEUPOTOKCHUYHI
BOAOAIIOTb MiCcLLeBi aHec Ternku

- » HasiBHi HEeBpPOAOri4Hi pPO3AAAM MO

MA:
. I'IpOAOHrOBaHuﬁ BMAMB, BUCOKI AO3MU,

KOPIHLLIB MOXe BUKAUKATU MOCTIU
HEeBPOAOriYHUU AedDiumT

Hebi G.R. et al Anesth Analg
Kalichman M.W. Anesthesiology
Drasner K. Anesthesiology
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KO0 HEeMPOTOKCHUYHI
BOAOAIIOTbh MicLLeBi dHeC TEeHKH

"« MocTiMHA HelponaTis peecTpyBaA
NnicAs NAGHOBOI CNiHAAbHOI aHecTe3|

- KOTETEepPHOI i OAHOPA3O0BOI;

. - ANiaokdaiH 5%, 6ynisakaiH 0,5%,
TeTPAKAIH + AIAOKAIH 1%;

" PU3UK HEMPOTOKCUYHOCTI AAS
. CNiHAABHOI AHecTes3il:

- -1:10 0000
b BMKopMCTOBypHM AipokaiH 10:10 00

‘Johnson M et al Neuroserg Anesthesio
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Slkolo HeMpPOTOKCHYHI
BOAOAIIOTb MICLLEBI aHecTe

* TPAH3UTOPHI HEBPOAOTiIHHIi CUMMNTOMM:
- TocTpuu GiAb B CNMHI | CIAHUYHIN AIASHLL;

- PO3BMBAETLCA HA NPOTA3i 24 rOAUH MICAS
BBEAEHHS;

. - BUAYXYBQHHS Ha npoTa3i TUXHA Y 90%;
. - Peakuiss HO AIAOKAIH 3A0AEXUTb BiA AO3M:

- MeHLwWunn BiAcoToK npodbAem y 6yniBakaiH

pPOoniBAKAIHY;
Horlocker T T. Anesthesiology Clin
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Apoptosis induction by different local anaesthetics
in a neuroblastoma cell line

British Journal of Anaesthesia 103 (5): 71118 (2009)
R. Werdehausen', S. Fazeli', S. Braun', H. Hermanns', F. Essmann®, M. W. Hollmann?,
1. Bauer® and M. F. Stevens™*

== Tetracaine
—&= Bupivacaine
== Prilocaine
&= Mepivacaine
== Ropivacaine
-8 idocaine
~=Procaine
w-te= Articaine

Cell death (%)
8 8 83 8
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Apoptosis induction by different local anaesthetics
in a neuroblastoma cell line

British Journal of Angesthesia 103 (55 T11<18 (2009)
R. Werdehausen', S. Fazeli', S. Braun', H. Hermanns'. F. Essmann®, M. W. Hollmann®,
I. Bauer® and M. F. Stevens™®
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Totracaine Bupwacamo Priocaine Ropwacamo Meprvacane Lidocamne Procaine Articaine
Local anaesthetic

Concentration (mM)
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" fikolo HelpoToKCHYH
BOAOAIIOTb MiCLLeBi QHECTE

Apoptosis induction by different local anaesthetics
in a neuroblastoma cell line

British Journal of Anaesthesia 103 (5): 71118 (2009)
R. Werdehausen', S. Fazeli', S. Braun!, H. Hermanns', F. Essmann’®, M. W. Hollmann?,

L. Bauer? and M. F. Stevens™*
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AII commonly used local anesthetics induce neuronal

apoptosis in clinically used concentrations. The neurotoxicity
- correlates with lipid solubility and thus with the conduction
blocking potency of the local anesthetic, but is independent of
the chemical class (ester/amide).

Procaine Articaine

Corrpmramn (M)

0| m—

Tetracaine Bupivacaine Prilocaine Ropivacaine Mepivacaine Lidocaine
Local anaesthetic
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Cyhotoxicity of Local Anesthetics in Human Neuronal Cells

Anesth Analg 2009;108:997-1007




BOAOA,"OTb MlCLl,eBl dHeCT <
Cytotoxnclty of Local Anesthetics in Human Neuronal Cells

~Castro, MS Anesth Analg 2009;108:997-1007

| LAs can cause rapid cell death, which is primarily due
i tO NECTOSIS.

Lidocaine and bupivacaine can trigger apoptosis with
"' either increased time of exposure or increased
concentration.

Lidocaine, linked to the highest incidence of transient [y o
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
different target(s) other than neurons.
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. Lipophilicity but not stereospecificity is a major determinant
s of local anaesthetic-induced cytotoxicity in human

T-lymphoma cells
Robert Werdehausen, Sebastian Braun, Sepideh Fazeli, Henning Hermanns, Markus W. Hollmann,
Inge Bauer and Markus F. Stevens

Eur J Anaesthesiol 2012:29:35-41

. 100 -
- G v Tetracaine
90 4 X Bupivacaine
¥ ‘\( Ropivacaine
80 §\ Prilocaine
. Lidocaine
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70 AR Mepivacaine
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IKOIO HEUPOTOKCHUYH

BOAOAIIOTbh MiCLLEeBi AHeCT
Local Anesthetic Sciatic Nerve Block and Nerve

Damage in Diabetic Rats

er

Jeffrev S. Kroin, PhD,* Asokumar Buvanendran, MD,* Dana K. Williams, BS,1 Brian Wagenaar, BS,*
Mario Moric, MS,* Kenneth J. Tuman, MD,* and James M. Kerns, PhD7

Reg Anesth Pain Med 2010.35: 343-35

* TPMBAAICTb OAOKY CIAHUYHOIO HEPBA Y L,
3 AiaGeToM AOBLUQ, HIX Y HEe AiaGeTU4HHU
LLLYPiB.

 BiAOyBAETbLCS 3POCTAHHS NOLUKOAXKEHHS
HEepPBOBUX KAITUH NPU 3ACTOCYBAHHI
poniBaAKAiHY, A00 npu NPOAOHrALil Al
| AE)KG’l’Hy po34MHOM KAOHIAIHY
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toxic plasma level

////////////////////A

i intravasal (venous/arterial)

peritonsillar//interpleural

intercostal
epidurale
Plexusblockade

_~ subcutaneous

_Q

time
Bailli&e' s Clinical Anaesthesiology 635,Vol. 5,1991
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Regional Anesthesia and Pain Medicine 24(2): 175-178, 1999

Anxiety, Vocalization, and Agitation Following
Peripheral Nerve Block With Ropivacaine

Stephen M. Klein, M.D., and Helene Benveniste, M.D., Ph.D.

.
N
Lerirish Jourmial of Anacsthesia B7 (82); 7847 2001 B ] A

CASE REPORTS

Grand mal convulsion and plasma concentrations after
intravascular injection of ropivacaine for axillary brachial
plexus blockade

M. Miiller™, R. J. Litz, M. Hiibler and ID. M. Albrecht

e 3AaraAbHO HEUMPOTOKCHUYHICTb: B/B, 00O B/Q BBEAEHHS,
LUBMAKQO peabcopbuis;

e lopyweHHs 30pYy, OHIMiIHHA f34MKQ, 3anamopou4e
CYAOMM, KOMQ.

e AucOaAaHC MK 30YAXEHHAIM | TrAaAbMyBAHHSM [

rhoBiAHo'l’ CUCTEMU TOAOBHOIO MO3KY.
aa ly S emml e - o

4
¥

PR i A




| ;mnui- '.I(n;rlu;l of Arlv;ac:.\'rlu-,‘lu BY (%): 7847 2: . BJ A
CASE REPORTS

Grand mal convulsion and plasma concentrations after
intravascular injection of ropivacaine for axillary brachial
plexus blockade

M. NMiiller™, R, J. Litz, M. Hiibler and D, M. Albrecht

¥ T B

Table 1 Published cases of severe cardiac or neurological adverse effects after regional anaesthesia with ropivacaine. N/A = not applicable; ND = not
determined: NR = not reported

Regional anaesthetic technique Amount of Plasma concentration Neurological Cardiovascular Reference

ropivacaine side-effect side-effect

injected Time Total Unbound

(min)  (mglitre™)  (mg litre™")
Interscalene brachial plexus block 23 mg kg™ N/A ND ND Grand mal seizure None 4
Epidural anaesthesia 20 mg kg™’ N/A ND ND Grand mal seizure  Sinus tachycardia 8
Epidural anaesthesia 05 mgkg!' 3040 14 ND Grand mal seizure  None 9
Brachial plexus block 300 mg 2.7 0.5 Grand mal seizure  None 5
Sciatic block 2.5 mg kg™! 3.6 0.69 Grand mal seizure  Severe bradycardia 7
1.6 0.3

Interscalene brachial plexus block 6 mg kg™ 6.0 0.66 Minor Artenal hypertension, 6

sinus tachycardia

QURRER 8;3\;%

54 0.49 )
46 0.41
4.0 0.27
Brachial plexus block 4.5 mg kg™ 4.0 0.36 Minor Tachycardia
25 0.18
20 0.16




KapaioTokcn4yHmmu ecp

 * byniBakaiH:
. - HancepuosHiwi kapAioTokcH4Hi ecbekTu;
. - Bucoka cnopiAHEHICTb AO HAOTPIEBUX KAHAAIB |

OAOKYBCQHHS MiA HOC CUCTOAMU i NOBIABHAO AUCOLL
MiA HAC AIQCTOAM;

- BAOKYBOHHS KOAbLLIEBUX KAHCAAIB i 3HUKEHHS
CUuHTEe3y ATP

Arlock P. Pharmacol Toxicol
Sztark F, Malgat M, Dabadie P. Anesthesiology
Graf BM, Eberl MD, Abraham BS. Anesthesiology
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140 1 '
. Bupivacaine ot ! )

120 | - Levobupivacaine

100 B Ropivacaine

80 1 * p<0.05 vs. Bupivacaine

se] = p<0.05 vs. Levobupivacaine

40

20 1

cumulative dosis (mg/kg)

seizure Arrhythmia Asystolia

Ohmura S, et al.; Anesth Analg 2001; 93:743-8 '
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Ancsthesiology 2002, M 1427-54 © 202 Amencan Society of Anesthesiologists, Inc. Lippincott Willuns & Wilkins, Inc

Differences in Cardiotoxicity of Bupivacaine and
Ropivacaine Are the Result of Physicochemical and
Stereoselective Properties

Bernhard M. Graf, M.D.,” Ingo Abraham, M.D.,T Nicole Eberbach, M.D.,T Gudrun Kunst, M.D..3
David F. Stowe, M.D., Ph.D..§ Eike Martin, M.D.|

I Control ropivacaine

B R(+)isomer I Control Ropivacaine B * p<0.05 versus lsomer
[ S¢-p1somer [ Control Bupivacaine . § p<0.05 varsus Bupiisomer (10 pM) [l R(+ )-somer
[ 8i-)somer

100 * p<0.05 versus Isomer
§ p<0.05 versus Bstomef

]
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Intravenous lipid emulsion in
clinical toxicology (review)

Rothschild L et al.
SJITREM 2010; 18: 51.

”IV lipid emulsion therapy is an
established, effective treatment for local
anesthetic-induced cardiovascular
collapse.”
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Animal Research

Effective Ineffective

» |Isolated rat hearts (3) Isolated rat hearts (1)
- Rats (2) « Rats (2)

- Dogs (1) - Pigs (4)

- Pigs (1) - Rabbits (1)
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Clinical Presentation of Local Anesthetic Systemic Toxicity
A Review of Published Cases, 1979 to 2009

Guido Di Gregorio, MD,* Joseph M. Neal, MD, 7 Richard W, Rosenquist, MD, i and Guy L. Weinberg, MD§

Regional Anesthesia and Pain Medicine * Volume 35, Number 2, March-Apnl 2010

1 death in 93 published cases

Conclusion; “Strong positive publication bias”




Review article: Intravenous lipid emulsion as
antidote: A summary of published human

experience

Grant Cave,”?* Martyn Harvey** and Andis Graudins®’

Emergency Medicine Australasia (2011) 23, 123-141

Local anaesthetic intoxications - 19 cases

Negative




Effect of intravenous lipid emulsion on bupivacaine plasma
concentration in humans

E. Litonius,' P. Tarkkila,” P. J. Neuvonen”® and P. H. Rosenberg”

i Specialty Registrar, 4 Professor, Anaesthesiology and Intensive Care Medicine, Ilelsinki University Central Hospital and
Ursiversity of ilelsinks, IHelsinki, Finland

2 Chief Physician, Anaesthesiology and Intensive Care Medicine, Tools Flospital, Flelsinki, Finland
3 Professor, Department of Clinical Pharmnacology, University of Helsinki and IHUSLARB, ilelsinki, Firnland
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- ™k 3an06irtn TokCcuYHi

e (CpiGHa KyAs»
NMPALLIOE «in vivoy,
dA€ He 30BCiM

NpaLoe «in vitron



- "Ik 3ano6irtm ToKCHYHi

. o KOpAIOTOKCUYHICTDb 3yCTpPIHAETLCH AOBO
PiAKO;

~ * BnAuB HaO HepBOBY cuctemy Tex (1:17564
Avuroy 2002.

* TiAbKM 93 AOCAIAXKEHHS ONMUCYIOTb CUCTE
TOKCHUYHICTb MicueBux aHeTeTukis (Di

Gregorio 1979-2009, RAPM 2010).

* [loKpALWLEHHS TEXHIKM | peAYKLisi AO3U —
.~ BOADKAMBI KDOKM AASl 3SMEHLLIEHHS NPOSBiB
30raAbHOI TOKCHUYHOCTI.
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