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PHARMACOLOGY OF LOCAL ANAESTHETICS
AND LAST

Introduction 00:00:27

His%org :
* Coca leaves (Cocaine) 3000 years ago found in mummies in South America.
* IBLO : First time cocaine wos separcted,
* 1884 : Carl Holler gove it for anaesthesio. in ophithol.
® IBBS: Leonord Coming injected in spine of dog —> gpidurol; Holsted frst
peripherol nerve block.
* 1898 : Spinol anaesthesio. bg Rugusst Bier.
* 1909 : WVRA,
¢ 1943 : Lidocaine.
¢ 19653; 6upivacojne.
® 1997 Qopi\lo&.ajne.
* 3000 : Levobupivacaine.

Structure :
* LAs contain an aromatic ring and an amine ot opposite ends of the molecule,
separated by a hydrocarbon chain and either an ester or an amide bond,

‘Aromsetic flog -——T-a-n ¢ Ao growy
AMIDES Ho ) ESTERLINKAGES —C00— ANDELBXAGE " —NHCO—
N\n,R \N‘R ESTERD: | Ametocit ANDES:  Lighocains
[a] RI3 Levobuplracaing
structure of local anaesthetic

Local anaesthetics B _ 00:04:50
Classification :

zsters

* esters of benzoic acid : Cocaine, tetracaine, butacaine, benzocaine,
hexylcaine, piperocaine (Used in denta).
< esters of PR&A (Para. amino benzoic acid) : Chioroprocaine, procaine,

propoxgcmne.
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2 - Basics of Regional Anaesthesia

fmides :
* Articaine (Used in dentad), bupivacaine, etidocaine, lidocaine, mepivacaine,
prilocaine, ropivacaine, levobupivacaine.

Quinolone : Centbucridine.

He5 po'\nks :
* gcters are unstoble solutions and

- PABA is o main breokdown product —= H5persensiﬁ\n’c5 reactions.
* Amides are re|c:chel5 stable solutions.

- Slowily metobolised b5 hepotic amidases.

- Hﬂpersens‘\’ci\fu’cg is rare. .

Site ot action :

® Th35

* Blocking of impulses in fibre requires that a defined length oF nerve become
inexcitable (To prevent jumping of AE).

* Conduction in myelinoted fbres proceeds in jumps $rom one Ranvier node to
the next , process termed sa&aecorg condugction,

* To block three successive ranvier nodes which produces anoesthesio.

* Unmyelinoted fbres, lacking the saltatory mechanism conduct much more
slowly than myelinated fbres; unmyelinoted Rores ore relotively resistont to
LA

mon
* AP —> Neuronal No. channel open
—> exira. celular to inside Hiow —> ) O*—*—-”"" Q
Depolarisation followed by No. channgl  cnomen s _/ = facicnin
inactivodions and with membrane -
depolarisation —> no. channel to

r%’cing state.
Na. channel isoforms 4o remember : @O

\
* NoV 14 in skeletal muscles. Bty

* Ao v IS in cordioe muscles. vottoge goted Na. channel
* MoV in neurol tissues
° No VI8 inDRG, J(rigenninad So.ngl'\a, broin cells.

Extrocuiuier wide ""g

[
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Properties :

Po&enc!j ond durodion :

Pharmacology of Local Anaesthetics & LAST

* Potencu is the dosane of drug reauived Tor 0% of e eotion
Y |

N Potenca increases with increase in
there is more permeabilitg.
* more lipid So!ub'\li’t}j, hi3h|3 protein bound, more slouulB waoshed out, longer

duration of action.

as

¢ gtidocaine and bupi\/acaine howve Sreo_’cer lipid so\ubilit5 ond po+enc5 thon

lidocaine.
Ciassification  Potency Onset ~ Durstionsfier oo tor | oK Protsin
infitration {(min) {mg) (wg/mi) binding (%)
Estars
Procaine 1 Slow 45-80 500 89 6
Chloroprocaine 4 Repid 30-45 600 87
Tetracaine 18 Slow 60-180 10D (Topical) 85 L)
Amides
Lidocaine 1 Rapkd 80-120 300 >5 79 70
Prilocaine 1 Slow 60-120 400 >5 7.9 55
Mepivacaine 1 Slow 80-180 300 >5 78 77
Bupivacaine 4 Slow 240-480 75 >3 8.1 5
Levobupivacaine 4 Slow 240-480 175 8.1 >07
Ropivacaine 4 Slow 240-480 200 8.1 84
o AL Prageen s Lipid Sotn of Clearance Elimination
[6)atpHTA (%) =tpHTS polSsty o (/mi) [ e Wi
Esters
Procaine 3 5 08 e 8
Chioroprocaine 5 7 35 7
Tetracaine 17 1 so
Airhdes
“Lidocaine 25 33 20 o1 0.95 98
Prilocaine 24 33 0.9 191 28
Mepivacaine 39 50 1 84 8.78 114
Bupivacaine 17 24 28 £ 047 210
Levobupivacaine 17 24 55 156
Hogivwaine 17 58 0.44 108
Dosage needed :
Agem Onset Duration Maximum Dose  Maximum Dose With Epinephrine

Bupivacaine 5-10 min
Lidocaine <2 min
Articaine 2-3 min
Mepivecaine S-6min
Prilocaine 5 min
Ropivacaine 5-15 min

Procaine 10-20 min

200 min + (up to 540 min with epinephrine) 2.5 mg/kg
30-80 min (longer with epinephrine)
180-360 min

45-80 min

80-80 min

200 min +

40 min

3 mg/kg
7 mg/kg
5-8 mg/kg
Smg/kg
3 mg/kg
7 mg/kg

3mgig
Smglkg
7 mg/kg
& mg/kg
7 mghg
3 mg/kg
Not epplicable
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4 - Basics of Regional Anaesthesia

Formulotions :

----- Active space

Chioroprocaine : i, &%, 3%.
Cocaine : 4%, 10%.
Tetrocaine : 0.8%, 0.3%, %, 4% Amethocaine Vial and eye drops.
Benzocaine ! 0% ointment,
Procaine ¢ 1%, 3%, 10%.
Lidocaine/ Lignocaine : 3% (Local infiltration), 4%,(Trans tracheal injection) (0%
sproy, 3% gel, S% podehes and gel (PHID.
0.85%, 0.5% ond. 0.75%.
Levo bupivacaine : 035 % and 0.5%.
Ropivacaine : 0.3% and 0. 7%

Note :
Concentration of formulations are chosen based on the procedure for which
onaesthesia is reguired.

speedoi‘-onset:

At any pH the % of LA molecules in unchanged $orm and avadabie o eross
membrones decrease with increose in Pro.

Chioroprocoine is highly lipid soluble and highest Pka. hence has faster acting,
Bupivacaine and ropivacaine are sensitive 1o sensory fibre and bupivacaine
has more ropid onset on sensory fbre.

Ropivacaine is less sensitive to motor Rbres.

Local anoesthetics are weok bases with pria. values between 7.6 and 9.4,
At physiological pH, they are mostly in their ionized form.

Poor health resulting from asthma, emphysema, diabetes, kidney disease,
lung disease, gout, infection, shock and hemorrhage con affect biood pH,
although acidosis is more common thon alkalosis and less eﬁecﬁvﬁ’c_g of LA

?.N—icaca :
Depends on

Dose. ¢ Tempercd:ure.
gite of administrotion. . Presnanci.;.
Additives.

Additives :

Opioids, alpha. agonists, epinephrine, sodium bicarbonate, dexomethasone
ete.
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Pharmacology of Local Anaesthetics & LAST - 5

e%‘-‘}icauj in pregnancy :
* Pregnancy increases neural susceptibiiity to LA,
¢ LAsS are pcxr’cial\ﬂ protein bound, primarily to alpho. i acid Sx\ljcoPro’cein and,
secondo.rilﬂ to alburmin.
. n&’—‘{inikﬂ for alpha i glycoprotein correlotes with LA hgdrophobicﬂg ond,
decreases with protonation (Aeidityp.
* Both protein bindins and protein concentration decline during pregnancy.

Sgstemic absorption :
Order of systemic absorption ofLA:
* intravenous > Tracheal > Intercostal » Caudol 7 Paracervical » gpidural >
Brachial plexus > Sciatic > Subcutoneous.

metobolism :

* gster: ! , non specific esterases.

* Procaine and benzocaine are metabolised o para. aminobenzoic acid
(Pren)/ anaphylaxis : Higher doses of benzocaine can lead to lite
threatening levels of methemoglobinemio.

¢ Amides undergo metabolism in the fiver.

* Lidocaine undergoes oxidative N dealkylation (By the eytochromes

204) and hydroxylation.
* Prilocaine i the agen’c thot couses
methemaglobinemia,
Presnanca :
* Plocental fransfer depends on three factors
- Po.

- mMoternal and fetal pH.
- Degree of protein binding,
* Fetol acidosis : Higher fetal to maternal drug rofios becouse binding of H+
ions to the non-ionized Yorm couses fropping,
* High protein binding clrus like bupivacaine and ropivacaine ditfuse poor‘lﬂ
oLross plocenta.

* Chioroprocaine : Leost placental transfer os broken bﬂ plasmo. esterases.
* metabolsm altered in pregnancy due to increased cardioe output, hepatic
blood Slow and cleorance os well as the previously mentioned decline in

protein binding.

* Renal foilure tends 1o increase vd of amide LAS and to increase the
accurnuladion of metabolic by products.

* Beto blockers ond Ha receptor blockers inhibit CYP 3D, itraconazole,
kKetoconozole inhibits O/ 23R4, Fluvoxarnine inhibition.

Regional Anaesthesia + v1.0 * Marrow Programme for Anaesthesia Residents
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6 - Basics of Regional Anaesthesia

_____ Activeisgace — LAST 00:28:06
Overview :

* | AST : Local anoesthetic s5stemic {oﬂcﬁg.

* In laboradory experiments, most LAS will not produce CV ’coxici’c}j until the
blood concentrotion thok necessary o prodme
seizures.

Couses :

. E.xceedmg moxdimum dose.

* nadvertent intravascular irgecﬁon

* Disconnection (Epidural to V).

* cumulative effect of infusions and repeated boluses.

* Susceptible patients : Pre~existing cordiac conduction defects, metobolic
mitochondrial defects.

:_ Contra nervous system Cardiovascular system
tnitiel phase tnitial phase
| Tlr!n?ms Tachycarcia during CNS excitatory phase
! Confusion
i Excitatory phase Intermediary phase
Conngsions Myocardial deprassion
Decreased cardiac output
Hypoter:zion
Dopressive phase Terminal phase
Loss of consciousness Peripheral vasocilatstion
Coma Severa hypotension
Respiratory depression Sinus bredycardia
Conduction defects
Dysrhythmias
Symptoms of LAST

* There is also controversy about transient neurclogic symptoms and
persistent sacral deficits abter lidocaine spinal anoesthesio.

* a4 Chioroprocaine (At that time formulated with sodium metabisulfte ot o
relatively acidic pH) occasionally produced couda. equina. syndrome Following
accidental large dose intrathecal injection.

* True anaphuloxis appears more common with ester LAs thot are
metobolized &rec’dg to PABA than other LAs.

* Otrer allergens : Sodium metabisulphite, methylparabens, ete.

* methemoglobinemia. seen with prilocaine, benzocaine, articaine.

Regional Anaesthesia « v1.0 - Mamow Programme for Anaesthesia Residents



Pharmacology of Local Anaesthetics & LAST

Treatment :
f"" CALL FOR HELP
= | i 1
‘: h 7t Ventitati oot Lifs r 3 Satru
Suppo on = Suppo Mg Stop res
Initiata cardi

Alert nearest cmdb-pu(mry bypass faclity

0 pidazotam

}

Lipid Emuision Therapy

ﬂ BOLUS 1.5 mikg 1°

R
0 () INFUSE 025 mikgmin

0

! l
{ opost s 1.5 @ Gardiovascular Stabiliy Double infusion 0.5
miskg o
00 Continua tnfusion 10
q "Monitor 12 Hours
LAST
®:m1m|
‘, GALL for fislp START ALERT
S SUABT i D -Cam support A eardiopuimonary bypass team
= Seizures control
'ﬂmlbﬂllmﬂﬂln
Vontilation
| +  Ventilals with 100% oxygen
+ Avoid hyparventitation
I l Peivanoed arway If necessary
>T0Kg <10Kg DY
J’ Avold largs doses of Propofol
— é Bolus 100 mi. Bolus 1.5mU/Kg o — frypot SUp port
® v to 3 miutes over 2 o 3 minutes . ?n:ﬁuwngummsmem
Bl = Avoid vasopressin,. um
beta blockers or other local anesthetics.
0 A S ¥ Mﬂu:l:mwmmudl.mb
Infuse 200 to 250 mL infuse L/Kg/min il
00 ovar 15 ta 20 min ooo :a?y:'m Addiional recommandations
- comhmmmwnthsutoshousd
- cardiovasoular evi
RE-ASSESS - mumzmmmu«sm
q * Do not excesd 12 mLAGG ipid endsion
) + Tota! volume Epid emulsion can epproach TLina
3 protonged reuscitation ¢ 30 min).
If pati i Ra-bolus once or twice sams 1—

dose and double infusion rets {dosing Emit 12 mLKg)

Regional Anaesthesia « v1.0 « Marrow Programme for Anaesthesia Residents
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8 - Basics of Regional Anaesthesia

Doses to treod complicodions :

. WV midozolam (0.05-010 mg/kg) or propool (0515 mg/kg) or a
paralutic dose of succinyleholine (05— mg/kgp.

* CV depression manifested by moderote hypotension : v Quids,
Phenylephrine 0.5-5 pg/kg/min or norepinephrine 0.03-0.a g/ko/min or
VOSOpressin 40 g Iv.

) ' lure : gpinephrine (-5 Ho/Kg v bolus) may be reouired.

* Uunresponsive Bupivacaine cardioe '\:oxic'rtg * Cordiopulmonary bﬂpass showld
be considered.

----- Active space -----

1 Signa of severs toxiclty:
Recognition « Sudden alterution in mental status, ssvere agitation or loss of consciousness, with
or without tonic-clonio convuisions

« Cardiovascutar coliapse: sinus bradycardia, conduction blocks, asystole snd
veninoular tachyamhythmias may aif occur
« Local anaesthetio (LA) toxcity may octur some time after an initial injaction

2 + 205 Kiadiig e LA
m .mmm“  neosesay. ecure 8 wih  racheo) e
t « Give 100% axygen and ensure adacusate ung ventilation (hyperventitation may
e i St & SO P G L
c«mm seizures: give a benzockazepine, thicpental or propofol in smell ncremental
+ Assers cardiovescular status thraughout
« Considder drawing blood for analysie, but db not delay definitive trecimant to do ths
3 ™ CIRCULATORY ARREST WITHOUT CIRCULATORY ARRBST
Treatment + Start cavdiopulmonary resuscitation Use corventional theragies to treat:
{CPR) using standard « hypotension,
Manage arthythmiaz using the same « bratlyoardia,
protocals, tecognising that antiythmiss < tschysrrhythenia
may be very refraciony 10 trestmont
« Congsider the use of
typass # svailable
GIVE INTRAVENOUS CONSIDER
(folowing the regimen overieaf) {ickowing the regimen overieaf)
« Continue CPR thvoughout treatment = Propofol i8 not & suitable substitute for
with kpid emulgion ipid emulsion
+ Recovery from LA-induced cardiac « Lidacsine should not be used as an
anest may take >1 h anti-antythmic therapy
« Propolol is not a suitable substiule
for ¥pid armuision
« Lidocaine should not be used as an
anti-antyythmic therapy
4‘ mwmm.mmwmmmm
Foliow-up otaft until sustainad recovery is achieved
« Exciute pancreatitis by reguler clinicsl review, including daity antyless of ipese
sesays for two days
+ Report ceses ak follows:

in tha United Kingdorn to the National Patient Safety Agency

wwenpes.she.uky
n(*uumpmuw»mmumewdmmm
¥ Linid hes baen given, piease 8190 MEpOLt ke Use 10 the intemational registry at
wnklipidregietry.org. Detsils oy aiso bs posted ot weelipidreacue.org

Your neareat bag of Lipid Emulsion is kopt.

Tiis guidalina is not a standard of medical care, The ultimate judgement with regard to a particular
dmmmummmmmwmmmmmmmdmm
presanted and the diagnostic and treatment opions availzble.
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MIXTURES OF LOCAL ANAESTHETICS

- 9
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Local anaesthetic mixtures 00:00:16
Properties of ideal local anaesthetic :

¢ Foster onset

e Longer duration.

* Less ’coxic‘rtH.

* nNo per?ec’d}j ideal anoesthetic exists.
usage of mixtures :

* 50 as to combine best quality of each component.

* &g : Intermediote acting faster onset ¢Bnocaine) with lote onset longer

durakion (Bupivacaine) to get the desired efect.
Maximum single Touxic plagma
Duration after ; Prutein
Classification Potency Onset = dose for infiliration concentration pK 2
infiltration (min) ™) Pl binding (%)

Esters

Procaine 1 Slow 45-60 500 8.9 6
Chloroprocaine 4 Rapid 80-45 600 8.7

Tetracaine 18 Slow 60-180 100 {Topical) 85 76
Amides

Lidocaine 1 Rapid 60-120 300 >5 7.9 70
Prilocaine 1 Slow 80-120 400 >5 78 55
Mepivacaine 1 Slow 20-160 300 »5 78 77
Bupivacaine 4 Siow 240-480 175 >3 8.1 a5
Levobupivacaine 4 Slow 240-480 175 8.1 >97
Ropivacaine 4 Slow : 240-480 200 >4 8.1 84

Fraction Fraction Volume of
Classification nonionized nonionizad Lipid distribution Ciearance Elimination
(%) at pH 74 (%) st pH 7.8 wokiisity 1) Limy haii-time {min)

Esters

Procaine 3 8 0.8 65 e
Chicroprocaine 5 7 7
Tetracaine 7 1" 80

Amides

Lidocaine 25 33 29 a1 0.95 28
Prilocaine 24 83 09 191 06
Mepivacaine 39 50 1 84 o.78 114
Bupivacaine 17 24 28 73 0.47 210
Levobupivacaine 17 24 85 158
'Ropivecaine 17 59 0.44 108

Regional Anaesthesia - v1.0 + Marfow Programme for Anaesthesia Residents



----- Active space -----

10 - Basics of Regional Anaesthesia

* A common misconception is thok bloek duration is reloked to protein binding,
* more important is the extent to which local onaesthetic remains in the
vicinity of the nerve, which is offected by three factors ¢
- Lipid solubility,
- The degree of vascularity of the tissue,
- Presence of vasoconstrictors that prevent vascular uptake.

mixdures :
Lisnoco.ine + Bupivacaing
* Foster onset but only moderate durodion of action.
* Lotency was determined by the faster acting component, while duration
tended to reflect but did not equal the longer acting component.
* moreover, duration of the local anaesthetic mixture voried and wos less
predictoble.
* No ditference in either latency or duration of action was observed when
mixing bupivacaine 0.5% or lidocaine 8% versus either alone, atthough there
wos o s\igh’c ‘rend foward prolonged durodion in the bupivacaine olone group.

Chloroprocaine and bupivacaine in epidural :
* Acted independent of each other, providing analgesio. with rapid onset and
long durodion.
Bupivacaine ¥ Lignocaine or Ropivacaine £ Lignocaine in seiakic block :
* Zhorter Ia&encg b5 33% 10 SO% with mixtures containing lidocaine.
* equal volume mixtures of lidocaine a% with bupivacaine or ropivacaine
resulted in sgm&’\can’dﬂ shorter duration than bupivacaine or ropivacaine
aloneb5up*co4’c09hours.

mepivacaine first then bupivacaine :
¢ tor faster and long durodion interscalene block.
* But it was found that the onset times and duradion for both groups were
identical, showing thad, i€ a mixdure i administered, it does not matter which
drug is injected first or last.

muctures mmg potential :
* Bupivacaine exhibits o narrow theropeutic window leading to more chances
of LAST.
* Local anaesthetic toxicity is additive : When mixing local anaesthetics,
individual Fraoctional cortributions 4o overall moaxinmum recommended dose
fimits should be considered.

Regional Anaesthesia » v1.0 « Marrow Programme for Anaesthesia Residents



Mixtures Of Local Anaesthetics And Adjuvants - 1

* USE use can decrease the amount of drug and thus toxicity,.
¢ Recent advances in otler
promise, as these could extend the analgesic profile well beyond the usual
‘cap‘mjhj seen Wwith our longes’c acting agen’ts.

gutectic mixture topical :
° aS% Lignocaine +a.5% Prilocaine (Total 5% emudsiony.
* Diuse through intact skin,
* Dose : - g/10 em® under occlusive dressing,
* Applied 45-60 min prior to procedure.
* Used in IV cannuladion, cireumcision, skin gradt horvest and couterising
Seni‘cod warts.
* commonly K/a. (eutectic mixdure of local anaesthetics).

Additives/ Adjuvants 00:10:38

Ideal additive (Any drug increasing potency and efficacy is not availoble, has
the Following choracteristies :
* Faster speed onset; prolong effect; and reduce total required dose.
. without prolonging adverse effects of
local anoesthetics.
* fct ok peripheral sites without central efSects, thereby optimizing anclgesia.
with minimal CAIS side efSects.

Opioids :
mMechanism of oction ¢

* Act on opioid receptors koth PNS and CNS.

* ptlevel of fransmission, fransduction and
perception.

° At the terminals, opioid receptors are
incorporated into the neuronal membrane and
become functional receptors.

* The permeability of the perinewrium is increosed
within inflamed tissue, enhancing the ability of
opioids to reach target receptors.

Regional Anaesthesia « v1.0 - Marrow Programme for Anaesthesia Residents
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12 - Basics of Regional Anaesthesia

~—--- Active space ----- P ]

WYL

%

mechanism of substance P releose

* On activation by exogenous or endogenous opioids Released by immune
cells), opioid receptors couple to inhibitory & proteins.

* This leads *o direct or indirect (Through decrease of cAMP) suppression of
Caa+ or Not currents and subsequent ottenuotion of substance P release.

R

Opioid receptor production, transport and
signaling in primary offerent neurons
* Opioid receptors and neuropeptides (&, substonce P are synthesized in
the dorsal root Scmgt'\on.
* The3 are transported along intrasxonal microtubules into central and
peripheral processes of the primary afferent neuron.

Opioid drugs used :
* Buprenorphine : Portiol P-receptor agonist with o. very high receptor
afinity and it hos intermediote lipid solubility, which allows i to cross the
neural membrane.

Regional Anaesthesia « v1.0 * Mamow Programme for Anaesthesia Residents



Mixtures Of Local Anaesthetics And Adjuvants - 13

Tramadol : Weak opioid agenist with some selectivity for the -receptor that
also inhibits NE re-uptake and stimulotes serotonin release in the intrathecal
spoce and are fransmitters for the descending control poechwaﬁ in the spinal
cord and enhonce analgesia.

Newraxiol action at epidural/ intrathecal/ perineural/ intraarticular:

Opioid agonists administered into inflamed tissue will bind to opioid receptors
on sensory terminals and induce anglgesiw Animal studies indicated thot
these peripheral opioid receptors are the initial
in‘;\ammoﬂcorﬂ injury.

ndd‘mg opioids with local anaesthesio

Dosage for opioids

Tramadol ¢ 100-300 mq (1n’cmkhecal\5).

Buprenorphine * 150-200 meg (ntrothecaliu).

morphine : S0-300 meg intrathecal or 3-S5 mg epidural (Newer additive).
Fentanyl : 10-35 meg or 50-100 meg epidural (Newer additive).

Drug Introthecal dose Epidural loading dose
Fentanul 10-3S ko SO-100 Yo
_ Sufentonil ~aS-1o o ~10-50 uq
~ morphine S0-300Mg |  a-smg
Diamorphine 300-400 Ug ~ a-3mqg
Pethidine Mot recommended. | a5-50 mq
Rlpha. & agonists :

Clonidine :

da-receptors exist in the dorsal horn of the spinol cord, and stimulodion of
these receptors produces analgesic eftects by inhibiting the presynaptic
relecse of excitatory transmitters, including substance P and glutomode,
MOA : Intrathecal clonidine — Increase ace’cglchoﬁne levels —» Stimulotes
muscarinic receptors. — Increases Y-amino butyrie acid levels onto
the primary offerent fber — Inhibit the release of the excitodory
neurctrongmitter Slu’camodte.
Clonidine i¢ alpha. & with alpha | stimulatory eftects :
~ Wt acts as o local anaesthetic and bloeks AP ot C fibres and A delta.
~ Ao due 1o alpho. | activity : vasocontrictive efSect leads o prolonged oction.
Dexmedetomidine may be expected to produce not only more profound
analgesio. but also greoter adverse eftects because of the selectivity of
action (Ripho. .

Regional Anaesthesia « v1.0 - Marrow Programme for Anaesthesia Residents



14 - Basics of Regional Anaesthesia

* Side effects : Hypotension, bradycardio, and. sedodion ot higher doses, and
these effects may outweigh any analgesic benefits.

-—== Active space -----

Doses :

* PNB (Peripheral nerve block) : Clonidine in doges up 1o LS Ha/ikg prolongs
sensory block and analgesia. when odded o LA,

* Con be added introthecally/ intraarticular/ WRA.

* Clonidine intrathecal of 30-a00 meg and epidural of -8 meg/Kg bolus.

* Dexmedetomidine prolongs the analgesic effects of brachiol plexus blocks
bﬂ :

* Intrathecal dose used is 2 40 S meg and epidurol dose is | mcS/KS.

Dexomethasone :

* mechanism : Attenuading the release of inflammatory mediators, reducing
ectopic neuronal dischwrge, and inhibiting potassium chonnel medioted
discharge of nociceptive C fibers.

* Dose used is 8 mg perineural/ systemic.

* Prolongation in both dexamethasone groups from 1a hours o approximately
80 and aa hours for systemic and perineusal odministration, respectively,

NMDA an{asonis’cs :
* NMDA receptors on dorsal horn is involved in nociceptive sigml\5 and, central
sensitisodion.

Mognesium :
* Perineurol/ intrathecal/ epidural/ Iv.
* Dosage
- Perineural : LS gm.
- Intrathecol : SO 10 100 Mg,
- gpidural : SO 40 ©00 Mg

retomine
* Additive for IVRA ot 05 mg/mi For prolonged eftect but side effects are
seen.
* @iven as intra. articular injection 05 mg/kg or local infiltrotion of 3mg/m.
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