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Celkova anestezie — ,yankeeska finta“

Robert Liston amputuje nohu 21.12.1846 v celkové anestezii
podavané drogistou Peterem Squirem



Lokalni anestezie
— ,evropska finta“
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Lokalni anestetika

* blokuji vznik a vedeni vzruchu
ve vzrusivych tkanich (nervy a svaly)

e vyvolavaji reverzibilni ztratu citlivosti
spolu s ruznym stupném motorické blokady
v urcité ohranicené oblasti téla



Martin Johr

Local anaesthetics -
wonder drugs or dangerous toxins?



Lokalni anestetika — ,,dirty drugs*

* nervova blokada * blokada Na* kanald
= klasicky LA ucinek
* dalsi ucinky * blokady dalsich struktur
— dotvareji blok — rGzné K* kanaly
— vyznam pro toxicitu — Ca**kanaly
— receptory
— enzymy

— mitochondrie

 alternativni ucinky * receptory

(protizanetlivy, v nevzrusivych tkanich
antikoagulacni apod.)



Blokada Na+ kanalu
dusledkem ndboje, nikoliv ucpani

Lidocaine

7,5-10 nm

http://www.pacificu.edu/optometry/ce/courses/22746/ocularpainpg3.cfm



Postupy lokalni anestezie - rozdéleni

centralni (neuroaxialni) bloky
— subarachnoidalni
— epiduralni

e kaudalni

paravertebralni bloky
intrapleuralni analgezie
blokady perifernich nervu
intravenozni regionalni anestezie (IVRA), IARA

lokalni anestezie v uzsim slova smyslu
— topicka
— infiltracni




Moderni postupy

Rawal N.: Epidural technique for postoperative pain:
gold standard no more?
Reg Anesth Pain Med. 2012 May-Jun;37(3):310-7



Moderni postupy

Rawal N.: Epidural technique for postoperative pain: gold standard no more?
Reg Anesth Pain Med. 2012 May-Jun;37(3):310-7

e paravertebralni blok u torakotomii

* transversus abdominis plane blok

e katetr v rané u cisarskych rezu

* femoralni blok u kloubnich nahrad na DK

* |okalni infiltracni analgezie u kloubnich nahrad



Moderni postupy LA

* blokady perifernich  —systémova toxicita

nervu

T. Horlocker: Peripheral Nerve Blocks
- Regional Anesthesia for the New Millennium

Reg Anesth Pain Med 1998; 23(2): 237-240

vyskyt LAST: 1:1 000 pacientu
A Checklist for Treating Local Anesthetic Systemic Toxicity. ASRA 2012

— in-situ toxicita
- neurony
- myocyty
- chondrocyty

e |okalni infiltracni
analgezie



1996
1998

2004
2006
2008
2012

kardiotoxicita (G. Albright: Anesthesiology)

Systémova toxicita

vyzkum mechanismu

VvV eV /

G. Weinberg: lipid brani ZO indukované LA,
nebo ulehcuje resuscitaci u potkana

lipid jako ,,silver bullet”

M. Rosenblatt: prvni kazuistika Lipid Rescue
T. McCutchen: CR prevence zastavy lipidem
doporuceni ASRA pro resuscitaci LAST
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Checklist for Treatment
of Local Anesthetic Systemic Toxicity

The Pharmacologic Treatment of Local Anesthetic Systemic Toxicity (LAST)
Is Different from Other Cardiac Arrest Scenarlos

2 Get Help

3 Initial Focas

O Airway management: ventilate with 100% oxygen

Q Selzure suppression: benzodiazepines are preferred: AVOID propolol
in patients having signs of cardiovascular instability

O Alert the nearest facility having cardiopulmonary bypass capability P 21 1 )4 1 )4
3 Management of Cardiac Arrhythmias uva Z It m I m Otel n I O be h

O Basic and Advanced Cardiac Life Support (ACLS) will require
adjustment of medications and perhaps prolonged effort

3 AVOID vasopressin, calclum channel blockers, beta blockers, or local anesthetic

O REDUCE individual epinephrine doses to <1 meg/kg e g d rena I in < 1 p g/kg |
3 Lipid Emulsion (20%) Therapy (values in parenthesis are for 70kg patient)

O Bolus 1.5 mi/kg (lean body mass) intravenously over 1 minute (~100mL) _

Q Continuous infusion 0.25 mL/kg/min (~18 mL/min: adjust by roller clamp) 4 | I p I d

O Repeat bolus once or twice for persistent cardiovascular collapse

O Double the infusion rate to 0.5 mL/kg/min if blood pressure remains low

Q Continue Infuston for at least 10 minutes after attaining circulatory stability

O Recommended upper limit: Approximately 10 mL/kg lipid emulsion

over the first 30 minutes ° ||p|dreg|S’[ryOl‘g

O Post LAST events at www.lipidrescue.org and report use of lipid to www.lipidregistry.orng




Ceski spoletnost anesteziclogie, resuseitace a intenzivai mediciny
CLS JEP

DOPORUCENI PRO LECBU TOXICKE REAKCE PO
PODANI LOKALNICH ANESTETIK

Pracovni skupina

Cwvachovec Karel
Cerny Vladimir
Dolezal David
Herold Ivan
Horaéek Michal
Kiikava Ivo
Sevéik Pavel

http://www.csarim.cz/Public/csim/21%20%20DP lecba toxicka reakce LA
CSARIM final approval 140212.pdf"




Kontrola a zajisténi zakladnich Zivotnich funled.

Lécha kiedi:

— Pfednostné midazolam, lze rovnéz pouzit nizke davky propofolu, nebo thiopentalo
— Svalova relaxace a uméla plicni ventilace v pfipadé pfetrvavani kfeCoveho stavu
Postup pr1 zastavé obehu:

— Zahajeni postuph zakladni a roziifené kardiopulmondlni resuscitace

— Zvaiit mozZnost napojent pacienta na mimotélni obéh

— Vidy pedat 20% lipidovoun emulzi nitroZilné podle schématu:

Okamzite:
* Poiiteéni bolus 1.5 mlikg télesné hmotnosti (t. hm ) v prabéhu 1 minuty,
tj. azi 100 ml70 kg t hm.
* Infuze pokratuje rychlosti 15 ml/kg t hm ‘hod, tj. asi 1000 mL70 kg t. hm /‘hod
(u tzv. velmi obéznich nutna kalkulace davky podle idealni, nikoliv skuteéne t. hm.)
FPo 5 minuiach:
*  Pocatecni bolus opakovat nejvice dvakrat : odstupem vzdy 5 minut, pokud:
— nebyla obnovena stabilita krevniho obéhu, nebo

— doslo opét ke zhorieni krevniho obéhu
* Pokratovat v infuzi stejnou rychlosti 15 ml'kg t. hm ‘hod, ). as1 1000 ml70 kg thm / hod az do
obnoveni hemodynamicke stability a dale jeté zlezpod 10 minut.
Kdvkoliv po 5 minuiach a pozdéeji:
*  Zvyirt rychlost mmfuze na 30 ml/kg t hm ‘heod, 4. ast 2000 ml/70 kg t. hm ‘'hod, pokud:
— nebyla obnovena stabilita krevaiho obéhu
— stabilita obehu se znovu zhoriuge

Postup v projevid toxické reakce bez zastavy obéhu:
— Symptomaticka lecba (v lecbe tachyarytmii prednosine amiodaron)
— Zvazit podani 20% lipidove emulze nitrozilné podle schématu (viz vvie)



Neuspésna KPR s IVLE

* muz, 29 let, penetrujici trauma bricha, obou DK a LHK
* analgezie: 0,2% ropi

— lumbalni epi 10 ml/hod + 5 ml po 30 min

— supraklavikularni blok: 8 ml/hod + 5 ml po 30 min

* dalsi den operace v CA:
— predoperacni ropi 2,9 mg/I

— 1,5 % mepi 20 ml SCNB + ropi pokracuje s bolusy 3, resp. 5 ml
po 20, resp. 30 minutach

— po operaci VAS 10, ropi 5+5 ml 0,5% do epi, FNT
— zastava obehu, KPR véetné IVLE, umrti
— po smrti dalsi den: ropi v krvi 7,9 mg/I, v MMM 32 mg/I

Buckenmaier CC et al.: The Effect of Lipid Emulsion Infusion on Postmortem
Ropivacaine Concentrations in Swine: Endeavoring to Comprehend a Soldier’s Death.
Anesth Analg 2012;114:894-900



Neuspésna KPR s IVLE

Total serum ropivacaine concentration

Free serum ropivacaine concentration
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2. Serum total and free ropivacaine concentrations in control and lipidtreated swine.
* CR podporuje ,lipid sink”, ktery funguje i po smrti
* max. tolerovana davka ropi pfi inf. 10 mg/min

— tepna: 3,4-5,3 mg/| celk. konc., 0,34-0,85 mg/I volna frakce

— zila: 0,5-3,2 mg/I celk. konc., 0,01-0,24 mg/I volna frakce
Knudsen 1997




Serum Ropivacaine Concentrations and Systemic Local
Anesthetic Toxicity in Trauma Patients Receiving
Long-Term Continuous Peripheral Nerve Block Catheters
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* Walter Reed Army Medical Center

e 2 pacienti toxické koncentrace

13 pacientu s perif. nerv. kat. s medianem 7 (6-27) dn
0,2% ropi 6-14 ml/h + bolusy 30-60 ml 0,5% ropi k operacim

(vzdy po bolusu 300 mg ropi v predchozich 24 hodinach

Anesth Analg 2010;110:630-4



LipidRescue

podat lipidy vcas, pred rozvojem hypoxie a acidozy!
pri aciddze uvazit jeji korekci pred podanim lipidu!
vazebna kapacita se snizuje a toxicita se muze zvysit!
adrenalin v malych davkach 1 ug/kg!

— arytmie

— lipid méni reakci na adrenalin

Carreiro S: Intravenous Lipid Emulsion Alters the Hemodynamic Response
to Epinephrine in a Rat Model. J Med Toxicol. 2013 Feb 15

lipidy ovlivnuji laboratorni parametry, hl. glykemii, Mg
Grunbaum AM: Analytical interferences resulting from intravenous lipid
emulsion. Clin Toxicol (Phila) 2012 Nov;50(9):812-7.



| H. Kehlet

Enhanced recovery

 individualizovana lécba bolesti
+ vyhnuti se opioidiim

* lokalni infiltracni analgezie
e multimodalni peroralni analgezie




Enhanced recovery

* lokalni infiltracni analgezie
— in situ toxicita

* neurony
° myocyty
e chondrocyty




Lokalni toxicita - cytotoxicita
e vyskyt:

— nejdrive ocni lékarstvi
e mechanismus:

— zasah do homeostazy kalcia —
nekroza

apoptoza

— vliv na mtb v mitochondriich .-

* snizena tvorba ATP
* tvorba ROS —

* lidokain toxicky hl. pro neurony pri SA podani
bupivakain toxicky pro myoblasty

Nouette-Gaulain K: Local anesthetic ‘in-situ’ toxicity during peripheral nerve blocks:
update on mechanisms and prevention. Curr Opin Anesth 2012, 25:589-595



Hojeni rany

Faze hojeni: e 6x 10 potkand v CA

* hemostaza * 3mlFR, 1,25 mg/kg a 2,5 mg/kg

e zanet levobupi v 3 ml

* proliferace * frez na zadech vC. podkozi, sutura
— granulace e vysSetreni po 8§, resp. 21 dnech

— tvorba kolagenu pevnost v tahu tensiometrem,
— epitelizace hydroxyprolin, histologie
* remodelace

Zeren S et al.: Effects of Levobupivacaine on Wound Healing.
Anesth Analg 2013;116:495-9



Hojeni rany

c ly 26 los P
Median IQR Median IQR Median IQR
8th day (early) 84.62 7.81 78.19 7.81 68.62 1.06 0.0001
21st day (late) 97.50 8.63 163.75 17.63 175.00 12.50 0.0001
P 0.001 0.0001 0.0001
99% CI 6.2-20 75-100 94-107.5

(x-y) Wa/2)

IQR = interquartile range; Cl = confidence interval.

- levo snizil pevnost rany 8. den,

+ levo zvysil pevnost rany 21. den

davka 1,25 mg/kg lepsi, doporucena tam, kde se
stehy vyjimaji pozdéji

Zeren S et al.: Effects of Levobupivacaine on Wound Healing.
Anesth Analg 2013;116:495-9



Prevence toxicity in-situ

* minimalni efektivni koncentrace LA
* priméereneée trvani blokady
* uvazit okolnosti zvysujici nachylnost k toxicité:
— mitochondrialni nemoci
— hypoxie
— diabetes
— statiny
e antioxidanty: NAC, resveratrol, erytropoetin, dex

Nouette-Gaulain K: Local anesthetic ‘in-situ’ toxicity during peripheral nerve blocks:
update on mechanisms and prevention. Curr Opin Anesth 2012, 25:589-595



