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Objetivos

Rever a farmacologia dos AL.
Definir seu modo de acao.
Definir o seu uso e cuidados.
Definir a dose a ser empregada.

Diagnosticar e tratar a intoxicacao.
P77



Estrtura Quimica dos
Anestésicos Locais

Lipofilica Hidrofilica

ou
Ester

Cadeia
Intermediaria

Grupo Aromatico
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Anestésicos Locais:
Mais usados na pratica clinica.




Adicao de ADRENALINA

Diminui a diferenca das propriedades vasoativas
Diminui a absorcao / toxicidade

Aumenta a duracao do bloqueio

Concentragcao = 1:200.000 - 5 ug/mL

CUIDADO :
* Circulacao de extremidades

» Cardiopatias graves
» Hipertensao
 Arritmias




Vias da dor e intervencoes que podem
modular a atividade em cada ponto

Opioids
Alpha, agonists

Descending
modulation

Ascending
input

Local anesthetics
Dorsal Opioids
Alpha, agonists

Dorsal root
ganglion

/: : Local anesthetics

Local anesthestics

Spinothalamic
tract

Peripheral _)
nerve

Anti-inflammatory
drugs

Peripheral nociceptors © D.Kiewm '01



Dermatomos
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Sciatic nerve
Muscular branches

Common | of femoral nerve

peroneal nerve
Saphenous nerve

Deep peroneal Tibial nerve

nerve

Superficial
peroneal
nerve




nerve fiber

perineurium
endoneurium

extrinsic vessels

Zone supplied by
penetrating branches

from pial plexus

Pial artery plexus

Zone supplied by both
central branches and

branches from pial
plexus

Zone supplied by
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Anestésicos Locais

Perda temporaria da sensibilidade em uma area
circunscrita.

Depressao da excitabilidade das terminacoes
nervosas ou a

Inibicao do processo de conducgao nos tecidos
Nervosos.




Instalacao do Bloqueio




Regressao do Bloqueio




Injecao Intra Neural

. Internode 1mm

S

Internode 2mm
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Locais para Bloqueio da Transmissao

Infiltracao Local
Nervo Periférico
Tronco de Nervos
Plexo Nervoso
Neuro Eixo

Epidural
Subaracnodide
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Infiltracao Local
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Infiltracao - Bloqueio de Campo

Infiltracao de solucao de AL.
Campo X Estruturas profundas.
Considerar o uso de ADR.
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Membro Superior
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Plexo Braquial

ANTERIOR Supra- POSTERIOR
« clavicular »
(C3-4)
Axillary
sup.lat. ——
cut (C5-6)
Intercosto- —»
Radial, dors. brachial (T2)
antebrach. ——\
cut. (¢5-6) Post. brach.cut.
Medial ——» Inf. lat. cut.
brachial cut P
(T‘_z) 'ost
antebrach. cut.
Lateral Lateral
antebrachial —— Medial ‘ antebrachial
cutan. (C5-6) z:t:m;‘;' cutan. (C5-6)
Radial
superficial
(C6-8)
Radial,
superficial
(C6-8) gt Dorsal digital
Palmar Dorsal

Palmar digital Dorsal digital

Proper palmar digital
Palmar

Palmar

digital Median (C5-8)

Brachial Plexus

b A

Infraclavicular Block

Interscalene Block

7

Roots ./ -

Supraclavicular Block

Trunks

(=

Cords

Musculocutaneous n.

Axillary n.
Median n. ~ “Medial cutaneous n. of arm
Medial antebrachial cutaneous n.

Radial n. /
Ulnarn. /’,},’JJZ\ R
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Bloqueio Interdigital e Peniano
SEM VASOCONSTRICTOR

SEM VASOCONSTRICTOR




Nervos Intercostais




lleoinguinal - lleo-hipogastrico
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Bloqueio Epidural / Subaracnoideo

subcutaneous fat

Supraspinous ligament

Interspinous ligarment

Ligarmenturn flavurm

Dura and arachnoid

Cauda equina
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Plexo Lombo-Sacro

Sensory supply areas

Lateral femoral cutaneous nerve
Femoral nerve

Sciatic nerve

(Obturator nerve)

F

Fig. 5: Sensory supply areas of the lumbosacral plexus
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Bloqueios do Membro Inferior
Nervos Tibial e Sural
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Blogueios em Oftalmologia
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Avaliacao do Paciente

Condicoes Clinicas
Tolerancia ao Procedimento

Recusa do paciente
Extensao da lesao
Tempo cirurgico
Posicionamento

Dose TOTAL DO ANESTESICO LOCAL
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Anestesia Local
Condicoes Minimas de Seguranca.

Técnica asseptica.

Linha venosa apropriada.
Farmacos para a Reanimacao.
Material para a Reanimacao.
Barbituricos, BDZ, BNM.




Anestesia Local
Condicoes Minimas de Seguranca ..

O MEDICO deve conhecer:

A Dose SEGURA
Os Sinais de TOXICIDADE 3

Os Procedimentos de REANIMAGAO ‘ _ ‘

OBSERVAR AS PRECAUCOES PARA
EVITAR A TOXICIDADE
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Absorcao Sistémica

. Dose total do AL

. Local da injecao

. Injecao intravascular
. Estado do paciente

acidose

hipoxia
hipercarbia
doenca hepatica




Toxicidade

. Injecao intravascular inadvertida.
. Administracao de uma dose excessiva.

. Toxicidade tecidual direta da droga ou
dos conservantes.

- Raramente:
reacao anafilatica
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Toxicidade da Lidocaina

Nivel Plasmatico (ug/ml)

Antiarrtimico

B Dorméncia na Lingua
Sonoléncia
Disturbio Visual

® Contr. Muscular
Inconsciéncia
Convulsoes

B Coma
Apnéia
Colapso CV




Dose Terapéutica Maxima

Metade da dose (meédia) necessaria para gerar os
niveis plasmaticos que produzem as convulsoes.

Dose Duracao
mg/kg (min.)
Lidocaina 5 50

Lidocaina + 1:200000 7 100
Bupivacaina y 200
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LIDOCAINA: Calculo da Dose
5 mg/kg c/ ADR 7 a 9 mg/kg

Pura: 5 mg/kg - com ADR:7 -9 mg/kg

Concentracao 60 kg ADR

0,5 % - 5mg/m 60 mL 84 mL
1,0 %- 10 mg/m 30mL 42 mL
2,0 %- 20 mg/m 15mL 21 mL

Diluicao das Solugoes
A B Vol. ADR

1,0 % - 0,5 % 1:1  1:400.000
2,0% - 0,5 % 1:3  1:800.000
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Mistura de Anestésicos Locais

1% Xylonest

1% Xylonest + 0.75% Naropin
=

0.75% Naropin

0.2% Naropin*
P

S L T T T T T E R R R R R R R R R R R R R R R R R R R R R R R R R R R R R LN
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Anestésicos Locais:
Intoxicacao Sistémica

CARDIOCIRCULATORY CEREBRAL
Degree of
Asystole intoxication Seizure
Bradycardia C?nfusinn
Extrasystoles Dizziness
Hypotension Tinnitus
Metallic taste
Hypertension Psychically
Tachycardia "abnormal”
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Efeitos Toxicos
Sistema Cardiovascular

Inicial

Inter-
mediaria

ferminal

Hipertensao e Taquicardia
(durante a excitacao do SNC)

Diminuicao do Debito Cardiaco

. Hipotensao moderada

Hipotensao acentuada
Bradicardia sinusal

. Disritmias Ventriculares

Colapso Circulatorio
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Efeitos Toxicos
Sistema Nervoso Central

Entorpecimento - Tonteira
Dificuldade de focalizacao - Zumbido

Tremor - Contracao muscular
Excitatoria Contracao ténico-clonica generalizada
Convulsoes

Terminal Inconsciéncia - Parada Respiratoria
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Toxicidade dos Anestésicos Locais:
Tratamento

HIPOTENSAO EXCITACAO SNC

Oxigénio 100% . Oxigénio 100%
Hidratagéo Manter a Via Aérea
Efedrina Diazepam 0,1 mg/kg

: . Thiopental 2 mg/kg
Adrenalina . Succinilcolina 1mg/kg

Atropina

CARDIOVASCULAR CONVULSAO

Intubar - RCPC se PA < 50 mmHg - Adrenalina
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Toxicidade dos Anestésicos Locais:

Tratamento

Immediately

Give an initial intravenous bolus

injection of 20% lipid emulsion
1.5mL-kg"! over 1 min

After 5 min

Give a maximum of two repeat
boluses (same dose) if

« cardiovascular stability has not
been restored or
« an adequate circulation deteriorates

Leave 5 min between boluses
A maximum of three boluses can be
given (including the initial bolus)

Start an intravenous infusion of 20%
lipid emulsion at 15mL-kg ' -h~!

Continue infusion at same rate, but
double the rate to 30 mL-kg " '-h~! at
any time after 5 min, if

« cardiovascular stability has not
been restored or

« an adequate circulation deteriorates

Continues infusion until stable and
adequate circulation restored or
maximum dose of lipid emulsion given
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BLOQUEIOS: Contra Indicacoes

Recusa do(a) paciente

Infeccao no local da puncao
Alteracoes da coagulacao
Alteracoes anatomicas acentuadas *

43



Muito Obrigado



Como Funcionam ?

Alteram  Funcao da Membrana Axonal
tambem
Afetam Outras Membranas Excitaveis
e
Previnem Despolarizacao

Podem produzir toxicidade:

e Sistema Nervoso Central
e Sistema Cardiovascular




Transmissao do Impulso Nervoso .

Fase de Repouso
Canal Fechado

Fibra estimulada
Canal abre
Na+ entra

Potencial
au ta

Célula Despolarizada
Canal Fecha

Potencial
+20mV




Transmissao do Impulso Nervoso ..

e .
K+ sai

Na+ K+ ST
L — Dlmlpm 2l C(/)ng. S @
Gradiente elétrico

Potencial
Diminui

Na+ Fibra Repolarizada
—— + Bomba de Na+ K+
restaura potencial
Potencial

K+ Restaurado
R\




Sequéncia de Eventos do
Bloqueio de Conducao .

Difusao da forma basica atraves da
bainha e da fibra nervosa

Re-equilibrio entre a forma basica e a
cationica no axoplasma

Penetracao do cation e ligacao ao sitio
receptor no canal de sodio

Blogueio do canal de sodio
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Laténcia - Duracao - Poténcia

Concentracao Minima

Laténcia

Duracao




Plexo Braquial

Radial nerve

Dorsal scapular nerve

Suprascapular nerve
Subdlavian nerve

Pectoral nerves

Muscudocutaneous nerve

Axillary nerve

Median nerve

Ulnar nerve
Medial cutaneous nerve of the arm

Medial cutaneous nerve of the forearm

Long thoradc nerve
Subscapular nerve
Axillary artery

Thoracodorsal nerve

Fig. 1: Anatomy of the brachial plexus

A Upper trunk
B Middle trunk
C Lower trunk
D Lateral cord
E Posterior cord
F Medial cord



Common carotid a.
Internal jugular v.
Platysma m.
Sternocleidomastoid m.
Anterior scalene m.
Brachial plexus

External jugular v.

Middle scalene m.

Vertebral a.

Middle Anterior
scalene m scalene m.

-




Membro Superior

AN-I.ERIOR Supra.

< clavicular »
(C3-4)

POSTERIOR

Axillary
sup. lat.
cut (C5-6)

—

Intercosto- —»

Radial, dors. brachial (T2)

antebrach, ———\ |

cut. (¢5-6) ‘ Post. brach.cut.
| Medial —— Inf. lat. cut.
brachial cut
antebrach. cut.
Lateral Lateral
Medial
antebrachial ——» antebrachial
antebrachial —
1 cutan. (C5-6
cutan. (C5-6) cut. (C8T1) utan. (C5-6)
Radial
superficial
(C6-8)
Radial,
superficial
(C6-8) Ulnar (C8-T1) Dorsal digital
Palmar Dorsal
Palmar digital Dorsal digital :
Proper palmar digital 1 | \\
Palmar 1/l /1
/ , . :ropelrpalmar
Palmar d igital
digital Median (C5-8) >

52



Sensory supply areas

Anatomical landmarks
Superior thyroid notch, sternocleidomastoid muscle (posterior scalene gap)

Fig. 11: Interscalene nerve block: Modification according to G. Meler

1. Cricoid 4. Puncture site for anterior access
2. Superior thyroid notch 5. Vertical, infraclavicular puncture site
3. Sternocleidomastoid muscle

1 Supraclavicular nerves (from the superficial cervical plexus)
2 Axillary nerve

3 Musculocutaneous nerve

4 Radial nerve

§ Medial cutaneous nerve of the arm

6 Medial cutaneous nerve of the forearm

7 Median nerve
8 Ulnar nerve

volar dorsal

Fig. 2: Sensory supply areas of the brachial plexus
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Axillary Block




Membro Inferior

Last mhoracic merve (T12)
Lat fem cut (L2-3) '

\V Lot cut. branch of

Sohypogesinc (L1)

Superor cuneal
Lumtoinguinal of
Wntn‘.exrallLIQ; (post. div ofL!-!:.\\

Bongunal(L1)

Mddie cluneal
(post. div. of $1-2)

Perferatng cu
not cokred

Post. fem cut
(81.3)

Cut. odturater
not cokeed

Ant fem
cutanecus (L2-2)

Lat fem ot
L2-3)
Lot fem <t
(L2-3)
Com perones if‘; Wulm@! L
lat. sural cut v

L4-52) (L4.52)

Sechencus, med
crural cut (L3-4)

Sup. peronesl
(LE-81)

Nesial sursl cut
Sup. percaesl

(L&.S81) Swrel (51-2)

Tl medial
Sural, ateral cakares! «SI-ZL‘_t

gorsal cut ($1-2)

Lateral dorsal cut.
Lateral cakcaneal
Deep peronesl (L4-S)



Descending Pathway

Paleospinothalamic Tract

Spinoreticular Tract

———— Ascending
Pathways
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Peripheral nerve [  Periph. nerve blocks

blockade Intercostal
Local anesthetics: Paravertgbral
Splanchnic

Peripheral local anesthetics

TRAUMA

Intravenous
Intrapleural
intraperitoneal
Incisional

Intrathecal 7 Local

Epidural

Intrathecal
Epidural

anesthetics

Opioids
az-adrenergic agonists
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