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Physical trauma
Low temperature
Anoxia

Neurolytic agents
Chemical agents
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Cocaine

Derived from Ersthroxylum coca
Used in Peru from & century

Uszed by Incas for ritual trephenations and the
Aztecs prior to human sacrifice

1855 - First isolated by Gadake

1859 - Albert Nieman purified and named
substance cocaine

1880's Merck's largest product

1885 — Sold by Parke-Davis: “supply the place of
food, make the coward brave, the silent eloguent
and ... render the sufferer insensitive to pain.”

1886 — Included in Coca-Cola's original formula
1903 - eliminated from Coca-Cola
1914 —Harrsion Narcotics Act (USA) outlawed use
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Cocaine and Coca-Cola

IT RELIEVES EXHAUSTION
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Fundamentals of
impulse

Generation &transmission
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Closed
Eimlllulur Depolarize

Fig. 1-6 Sodium channel transition stages. Depolarization reverses resting membrane
potential from interior negative (feft) to interior positive (center). The channel proteins
undergo corresponding conformational changes from resting state (closed) to ion-con-
ducting state (open). State changes continue from open (cenfer) to inactive (right), where
channel configuration assumes a different—but still impermeable—state. With repolariza-
tion the inactivated refractory channel reverts to the initial resting configuration (left),
ready for the next sequence. (From Siegelbaum 54, Koester F: lon channels. In Kandel ER,
editor: Principles of neural science, ed 3, Norwalk, Conn, 1991, dppﬁemn—!angej
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Fig. 1-8 Membrane channels are open; depokarizatior
channels are partially occluded: the occurs. Hydrated sodium sons (Na+) now pass unimpede
Mydrased sodium joas (V) are too lange o Hirough the sodium channel

iy channels, although potassium ions (K+) can

andmpeded.
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Where do local anesthetic work

i 3P TIERTL S5 DRy L Y I W W I,

Mechanism

« Sodium Channel

— At least 9 types are known
« Named Na, from 1.1t0 1.9
— Different neurons have different types

— Some subtypes are exclusive to sensory
neurons (low threshold types)

— True differential blockade may be possible
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Mechanism - Nerves

« At resting potential
— Axonoplasm is negative (around -70mV)
— Membrane is freely permeable to K+ and CI-
— Membrane is only slightly permeable to Na+

i 3P TIERTL S5 DRy L Y I W W I,

Mechanism - Nerves

* Nerve excitation causes
— Increase in the permeability of the
membrane to Na+
— The rapid influx of Na+ to the interior of the

nerve cell causes the axonoplasm to become
more positive

— The firing threshold is reached (-50 to -
60mV)
— An action potential is created

o B LN TTEQTY L8 R I L8 g W 5 [ WP,



Mechanism - Nerves

« Repolarization
— At the end of the action potential, the
electric potential is positive (+40mV)

— The nerve membrane becomes impermeable to
Na+

— There is an efflux of K+ and there is a
return to normal resting potential

i 3P TIERTL S5 DRy L Y I W W I,

Mechanism

* Prevent transmission of nerve impulses

« Stabilization of closed inactivated Na® Channels
— Specific local anesthetic receptor site?
— Inside of cell (internal or H gate)
- LA must first attach Na* Channel in active open state

— Prevents conversion to rested closed and E‘#E‘f‘ltUiﬁl”'}f apen
active states

+ Prevents Na* permeability from increasing slowing the
rate of depolarization and preventing the threshold
potential from being reached

* No action potential is propagated
* No alteration of resting potential occurs

o B LN TTEQTY L8 R I L8 g W 5 [ WP,



Mechanism

H DHUIGS THAT AFFECT EXCITABLE MEMBRAMNES

i 3P TEERTL S5 DR I IR W W I,

Mechanism

Frequency Dependent Blockade

— Degree of blockade is increased each time a
channel opens

— Channel access is only available during the open
activated state

— Increase blockade is found in faster firing neurons

Degree of blockade is a property of nerve anatomy

and firing rate

Other drugs that affect neuronal firing rate may affect
degree of LA blockade (anticonvulsants, barbiturates)
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Differential Conduction Blockade

« B-fibers are affected at the lowest concentrations
+ Small C-fibers
» C-fibers and small and medium A-fibers
* Result
— Loss of pain and temperature

— Touch, propioception and motor preserved
» High concentrations all can be blocked

i 3P TIERTL S5 DRy L Y I W W I,

Order of Blockade

1. pain

2. cold

3. warmth

4. touch

5. deep pressure
6. motor

« Recovery is in reverse
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172 PART ONE The Drugs

Na*
[sodium channel)

Tetrodotexin,

saxitoxin \

Lidocaine,
prilocaine,
mepivacaine
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Fig. 1-12 Channel entry. On the left is an open channel, inward permeant to sodium jon.
The center channel is in the resting closed configuration; though impermeant to sodium
ton here, the channel remains voltage-responsive. The channel on the right, though in
open configuration, is impermeant because it has local anesthetic cation bound to the gat-
ing receptor site, Note that local anesthetic enters the channel from the axoplasmic
(lower) side; the channel filter precludes direct entry via the external mouth. Local anes-
thetic renders the membrane impermeant to sodium ion; hence inexcitable by local
action currents. (From de_jong RH: Local anesthetics, 5t Louds, 1994, Maosby- Year Book. )
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Fig. 1-13  Typical local anesthetic. A, Ester type. B, Amide
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Structure
Aromatic Ring '"'mi:‘“ Terminal Amine
® ? Ester " ®
@ |12 | .
amide O
® -NH-C-C- @

Aromatic Ring — fat soluble (hydrophobic)
Terminal Amine — water soluble (hydrophillic)
Ampophoteric character
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Dissociation of local
anesthetics

i 3P TIERTL S5 DRy L Y I W W I,

Structure

Sold as solutions of base hydrochloride
salts in water

Only the free base form of the drug can
cross a membrane

The preparations of LA's are acidic and
very little free base is found in
preparations at pH <5

“Crack” is the free base of cocaine
hydrochloride
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Percent Approximate
base (RN) onset of
Agent PK, at pH 7.4 action {(min)
Benzocaine 3.5 100 _
Mepivacaine 7.7 33 2 to 4
Lidocaine /.8 29 2to4
Articaine 7.8 29 2to4
Etidocaine 7.9 25 2 to 4
Prilocaine 7.9 25 2to4
Ropivacaine B.1 17 2to4
Bupivacaine 8.1 17 StoB
Tetracaine 8.4 9 10to 15
Cocaine 8.6 7 —
Propoxycaine B.9 4 9 to 14
Procaine A 2 14 to 18
Chloroprocaine 8.7 & 6to 12
Procainamide 9.3 1 _—

AT R Rl A v ke e U K %

oy pH
o pHT.4 i Esracalidar =
By Exvacelular g+ Ly | BT
730 My ol ~= RNt —— RN T
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Merve sheath

Intracelular | g = RMHY

Inocalubar | pry = RMHY pH 7.4 . 10
RNHY +——— g 250 B
M74 1m0 - 75 25
g 1-15 Mechanism of action of the Jocal anesthetic mal- Fig. 1-16  Effiect of decreased tissue pH on the actions of a
- Anesthetic pK, of 7.9 1zsue pH of 7.4, Incal ancsthetic,
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* QOral

+ Topical

* Parentral:
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metabolism

« Esters
+ amids

SO S en il LA . L s K

excretion

Urine (mainly )




Systemic effect of local
anesthetics

* CNS
« cardiovascular

i 3P TIERTL S5 DRy L Y I W W I,

Anticonvulsive blood level of lidocaine

» Anticonvulsive level 0/5to 4
* Preseizure sign & symptoms 4/5to 7
« Tonic-clonic seizure >{ 5

o B LN TTEQTY L8 R I L8 g W 5 [ WP,



Clinical action of
individual drugs

i 3P TIERHL S5 DRy L PN T W R,

procaine

« Type : ester
« Potency : 1
« Toxicity :1

« PKa:9/1

» \asodilating effect :severe

» Onset of action:6-10 min
« Half life :0/1hour
- Effective dental concentration:2%-4%

T LTI LG T L 0 R W Sy s,



propoxicaine

Type : ester

Potency : /-8

Toxicity . 7-8

PKa:NA

Vasodilating effect :moderat_ severe
Onset of action:2-3 min

Half life :NA

Effective dental concentration:0/4%

i 3P TIERTL S5 DRy L Y I W W I,

lidocaine

Type : amid
Potency : 2
Toxicity :2
PKa:7/9

Vasodilating effect :moderate_ severe(less
than procain)

Onset of action:2-3 min
Half life :1/6
Effective dental concentration:2%

o B LN TTEQTY L8 R I L8 g W 5 [ WP,



mepivacaine

Type : amid

Potency : 2

Toxicity :1/5-2

PKa:7/9

Vasodilating effect :mild

Onset of action:1/5 -2

Half life :1/9

Effective dental concentration:2%-3%

prilocaine
Type : amid
Potency : 2
Toxicity :1

Vasodilating effect :mild -moderate
Onset of action:2-4min

Half life :1/9

PKa:;7/9

Effective dental concentration:4%

o B LN TTEQTY L8 R I L8 g W 5 [ WP,



Articaine

Type : amid

Potency : 2

Toxicity :1-2

Vasodilating effect :moderate-severe
Onset of action:2-3min

Half life :1/25

PKa,7/8

Effective dental concentration:4%
Possibility of methemoglobinemia
Contraindicated in sulfur-drug allergic

i 3P TIERTL S5 DRy L Y I W W I,

Bupivacaine

Type . amid
Potency : 4 times that of lidocaine
Toxicity :Potency : 4 times that of lidocaine

Vasodilating effect . >lidocaine&prilocaine
Onset of action:6-10min

Half life :2/7hour

PKa;8/1

Effective dental concentration:0/5%

o B LN TTEQTY L8 R I L8 g W 5 [ WP,



Etidocaine

» Type : amid
« Potency : 4 times that of lidocaine
« Toxicity :Potency :2- 4 times that of lidocaine

» Vasodilating effect :.=lidocaine&prilocaine
» Onset of action:1/5-3min

« Half life :2/6hour

« PKa7/7

- Effective dental concentration:1/5%

i 3P TIERTL S5 DRy L Y I W W I,

Anesthetic for topical administration

« Benzocaine

Butacaine sulfate
Cocaine hydrochloride
Dyclonine hydrochloride
Lidocaine

tetracaine

o B LN TTEQTY L8 R I L8 g W 5 [ WP,



Amides and Esters

Esters Potency | Onset Duration (min)
Procaine 1 Slow 45-60
Chloroprocaine 4 Rapid 30-45
Tetracaine 16 Slow 60-180
Amides

Lidocaine 1 Rapid 60-120
Etidocaine 4 Slow 240-480
Prilocaine 1 Slow G0-120
Mepivicaine 1 Slow 90-180
Bupivicaine 4 Slow 240-480
Levobupivicaine 4 Slow 240-480
Ropivicaine 4 Slow 240-480

SO S en sl LA L s

Amides and Esters

Est Onset | pK luliﬂ"r;th‘mimlj.ll Lipid
b Lo ":'.}‘ 4'?;}” Solubility
Procaine Slow 8.9 3 0.6
Chloroprocaine Rapid B.7 5
Tetracaine Slow 8.5 7 80
Amides
Lidocaine Rapid | 7.9 25 29
Etidocaine Slow 7.7 33 141
Prilocaine Slow 7.9 24 0.9
Mepivicaine Slow 7.6 39 1
Bupivicaine Slow 8.1 17 28
Levobupivicaine Slow 8.1 17 28
Ropivicaine Slopwas pos B | i 2 7




FACTORS IN SELECTION OF

LOCAL ANESTHETIC

1. Length of time that pain control is required

2. Potential for discomfort in the posttreatment
period

3. Possibility of self-mutilation in the postopera-
tive period

4. Requirement for hemostasis during treatment
5. Medical status of the patient
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Pharmacology of
vasoconstrictors
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Peak level (ug/ml)

Local Dose Without With
anesthetic (mg) vasoconstrictor vasoconstrictor
Viepivacaine 500 4.7 3
idocaine 400 4.3 3
rilocaine 400 2.8 2.6
-tidocaine 300 1.4 1.3
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Drug 0y = ey o By B,

Epinephrine L ST T & A S
Norepinephrine  ++ - ++ +
Levonordefrin + ++ £+ +

From Jastak T, Yagiela JA, Donaldson D: Local anesthesia of the oral
cavity, Philadelphia, 1995, WB Saunders.
Relative potency of drugs is indicated as follows: +++ = high,

++ = intermediate, and + = low,
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AMERICAN SOCIETY OF
ANESTHESIOLOGISTS PHYSICAL STATUS

CLASSIFICATION

|  Normal healthy individual

I Patient with mild to moderate systemic
disease

Il Patient with severe systemic dii?as? that
limits activity but is not incapacitating

IV Patient with severe systemic disease that

limits activity and is a constant threat to
life :

vV  Moribund patient not expected to survive
24 hours with or without an operation

Vvl Clinically dead patient being maintained
for harvesting, gf organs

ok Al

-2

vasoconstrictors

« Catecholamine

(epinephrine,norepinephrine,levonordefrin
e,isoprotrenol,dopamin )

« Noncatecholamine(amphetamin,ephedrine
,metoxamine,phenilephrin)
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Direct acting drugs

Epinephrine/Norepinephrine
Levonordefrin

|soproterenol

Dopamin

Methoxamine

phenylephrine

B Bl gl e bl lhew K
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Indirect acting drugs

Tyramine
Amphetamine
Methamphetamine
hydroxyamphetamine

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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Mixed acting

 Metaraminol
« ephedrine

B Bl gl e bl lhew K
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Clinical application of epinephrine

Management of acute allergic reaction
Management of bronchospasm
Treatment of cardiac arrest

To produce mydriasis

+ As a vasoconstrictor.for hemostasis,to

decrease absorption into the
cardiovascular systemé&to increase the

duration of action

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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epinephrine

« Mode of action(beta=alpha)

« Systemic actions (myocardium,blood
pressure,vasculature respiratorysystem,
CNS,metabolism)

 Termination of action &elimination

B Bl gl e bl lhew K
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Side effect & overdose

« Fear & anxiety

« Tension & restlessness

* Throbbing headache,dizziness tremor
+ Weakness,pallor,respiratory difficulty
+ palpitation

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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norepinephrine

« Mode of action (mainly on alpha receptors 90% )

- Potency;1/4 of epinephrine,cocentration
1:30,000

« Systemic actions(myocardium, heart rate, blood
pressure

« Vasculature

* Respiratory system
« CNS

« metabolism

;;'."-J. - Tr VLY

Clinical application

« As a vasoconstrictor
+ Management of hypotension
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levonordefrine

Mode of action(mainly alpha receptor
75%,25%betha)

Potency;15% of epinephrine

Systemic effect ;same as epinephrine but
to a lesser extent

Clinical concentration:1:20,000

B Bl gl e bl lhew K
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phenylephrine

+ Mode of action;95%alpha

« Potency ;5% of epinephrine but longer
duration,1:2500

« Little inottrpic & chronotropic effect on
heart

* Increased systolic & diastolic pressure

 Decrease heart rate by barroreceptor
reflex

« Tachyphylaxis with chronic use

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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Clinical application

» As a vasoconstrictor in L.A solution
+ Management of hypotension

« As a nasal decongestant

* |In ophtalmic solution for mydriasis

B Bl gl e bl lhew K
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felypressine

« Source;synthetic analogue of vasopressin

* Mode of action;direct stimulant of vascular
smooth muscle(venous=>artery)
« Availability in dentistry(0.03iu/ml)

+ MRD in patient significant cardiovascular
impairment 0.27iu

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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Selection of a vasoconstrictor

« Length of dental procedure
« Requirement for hemostasis
+ Medical statues of patient
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Factor Action affected Description
pK Onset Lower pkK, = Mare rapid onset of action, more RN mole
a through nerve sheath; thus onset time is decreased
Lipid solubility Anesthetic potency  Increased lipid solubility = Increased potency (example:
140)

Etidocaine produces conduction blockade at very low ¢
procaine poorly suppresses nerve conduction, even

Protein binding Duration Increased protein binding allows anesthetic cations (RR
attached to proteins located at receptor sites; thus d
increased

Monnervous tissue  Onset Increased diffusibility = Decreased time of onset

diffusibility

Vasodilator activity  Anesthetic potency  Greater vasodilator activity = Increased hlmd flow tor

and duration anesthetic molecules from injection site; thus decrea
decreased duration

Crom Cahen §. Burns RC: Pathways of the P 6565 S| 9%, Mosby-Year Book. =




NO PAIN ,NO GAIN
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The syringe




Type of syringe

« Nondisposable
a.breech-loading,metallic,aspirating
b.breech-loading,plastic,aspirating
c.breech- loading,metallic,self aspirating
d.pressure
e.jet injector

» Disposable

» Safety syringe

;;'."-J. - Tr VLY

Jet Injector

wabuiily Agdieal e i leas T

Fig. 5-FF fet#fjector.
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The needle parts

Bevel

Shank

Hub

Syringe penetrating end

P11 PR PP L W AL . T TS 0
A 5 il Wy

Length Maximum

{(mm, tip tip deflection

MNeedle type to hub) (mm, £ 5D)

25-Gauge long 35 71 081"
(conventional)

27-Gauge long 36 84+1.2*
(conventional)

27-Gauge short 26 4.6 + 0971
(conventional)

28-Gauge long 31 1.1 £ 0.82
(nondeflecting)

28-Gauge short 22 0.8 £ 0.9

(nondeflecting)

Data modified from Jeske AH, Boshart BF: Deflection of conventi
versus non-deflecting dental needles in vitro, Anesth Prog 32:62-
64, 1985.

*A statistically significant gdi nce ﬁqm)ﬂ;:e nondeflecting long
dle(p<0.01;n=10n s b, zach group.

tA statistically significant difference from the nondeflecting short



Key points to be considered

» Gauge of needle

+ Length of needle
+ Conventional / nondeflecting needle

B Bl gl e bl lhew K
A S il o

Heel area shielded by peird

— Mo deflection on panatmation

Insice diameter 0.008 inch; 27 gouge
Chutsicle diameler ﬂ.l:ll:l. im:h“m oy

Fig. -3 The tip of a nondeflecting needle is located in the center of the shall, thereby
|— Angle of deflection an penetrofion
Cuitside diometer 0.0146 inch

minimizing deflection as the needle penetrates soft tissues.
—_—
I
27-gouge nesdle with siendard point

Inside diameser 0008 inch
Fig, é-4 Conventional dental needa The pecdicilip lies agthe lower edge of the nee-
dle shaft, thereby producing deflection as the mevdiepasses through soft tissue.



The cartridge

Fig. 7-1 Compangis of the slassdental cartridge
e

Cartridge contents

Local anesthetic drug
Vasopressor drug
Preservative (bisulfite sodium)
Sodium chloride

Distilled water

¥
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Milligrams Milligrams
Percent per Volume of per

solution milliliter cartridge cartridge
025 = 2.5 X 1.8 - 4.5
040 = 4.0 X 1.8 = 7.2
0.50 = 5.0 X 1.8 = 9.0
1.0 = 10.0 X 1.8 = 18.0
1.5 = 15.0 X 1.8 = 27.0
20 = 200 RN T = 360
3.0 = 30.0 X 1.8 54.0
RN T e e e

problems

]

Bubble in the cartridge
Extruded stopper

Burning on injection

Sticky stopper

Corroded cap

Leakage during injection
Broken cartridge
Rust on the cap

wflils Al - i i
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Bubble in the cartridge

Fege F-10 Mormal camridge with 4 smaldl bubble. A, oF oo
bulshde, B, Moliee II||:|: ; rubber sinpper B mdented from
the ghass rim t.“'ﬁfﬂm-ﬂ. "irlﬂ'r'-t‘l-*'m ith an extru
ed stopper drl lange W:. frecring

Skepticism is beginning of faith
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BASIC INJECTION TECHNIQUE

B Bl gl e bl lhew K
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Local Anesthesia

1. Local infiltration

type of injection that anesthetizes a small
area (one or two teeth and asscociated
areas)

anesthesia deposited at nerve terminals

2. Nerve block

type of injection that anesthetizes a larger
area

anesthesia deposited near larger nerve
trunks

L
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Local/ Regional Blocks

1 Infraorbital
2 Mental and Mental Plus

3 Supraorbital/
supratrochlear infratrochlear

4 Dorsal Nasal Nerve
5 Zygomaticotemporal
6 Zygomaticofacial

7 Great auricular

8 V3 block




Types of Nerve
Anesthesia
Maxlliar‘y

posterior superior
alveolar block

middle superior alveolar
block

anterior superior
alveolar block

greater palatine block
infraorbital block
nasopalatine block

Mandlhular

inferior alveolar block
buccal block

mental block

incisive block

Gow-Gates mandibular
nerve block

"mo o W »

moo®m>

A 5 il

ey

R PRI LY ':-_|,_'..,,'...J._._,:L.

ol g beocin o ool gy

Figarn 1]

B Eprgn e gl s

Considerations

dental procedures can usually commence after 3

— 5 minutes

failure requires re-administration using another

method

never re-administer using the same method
keep in mind the total # of injections and the

dosages

never inject into an area with
type of abnormality

an abcess, or other

el gl ot e 3
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Maxillary Nerve Anesthesia

» Chart 9-1

¥ Eulpal anesthesia: through anesthesia of each nerve’'s dental
ranches as they extend into the pulp tissue (via the apical foramen)

« pericdontal: through the interdental and interradicular branches

+« palatal: soft and hard tissues of the palatal periodontium (&.4.
gingiva, periodontal ligaments, alveolar bone)

= PSA block: recommended for maxillary molar teeth and associated
buccal issues in ONE quadrant

= MSA block: recommended for maxillary premolars and associated
buccal tissues

* ASA block: recommended for maxillary canine and the incisors in
OME quadrant

- greater alatine block: recommended for palatal tissues distal to

& maxillary canine in ONE guadrant

« nasopalatine block: recommended for palatal tissues between the
right and left maxillary canines

P11 PR PP L W AL . T TS 0
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PSA Nerve Block

* figures 9-2 through 9-7
* pulpal anesthesia of the
maxillary 3™, 2" and 15t
molars
— required for procedures
invelving two or more molars
- sometimes anesthesia of the

15t molar also required block
of the MSA nerve

« associated buccal
periodonteumn overlying these
molars
— including the associated

buccal gingiva, periodontal
ligament and alveolar bone

— LIEEfLJII for pEI‘iﬁdDﬁl‘EI work
on this area
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PSA Nerve Block

= target PSA nerve

-~ as it entars the maxillar through the
P35A foramen on the maxilla's
infratemporal service = Figure 9-2
& 9-3

= into the tissues of the mucobuccal
fold at the apex of the 2" maxillary
mclar (figures 9-4 and 9-5)

= mandible is extended toward the
side of the injection, pull the tissues
at the injection site until taut

= needle is inserted distal and medial
o the tocth and maxilla

= depth varies from 10 to 18 mm
depending on age of patient

*  no overt symptoms (e.g. no lip or

Corec maad o et PRk o (T BT

tongue invelvement) 0 i, . e

* can damage the pterygoid plexus
and maxillary artery

P11 PR PP L W AL . T TS 0
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MSA Nerve Block

[ e T
D e

= limited clinical usefulness Trgorass v e
= can be used to extend the infraorbital i o
block distal to the maxillary canine T & oueg
* can be indicated for work on maxillar - Rt
pre-molars and mesiobuccal root of 1% ' e reeves
molar (Figure 9-8) Onai s Postwkr apm

Ik s pr ok A

« fthe MSA s absent — area is innervated
by the ASA

* blocks the pulp tissue of the 1% and 2
maxillary premolars and possibly the 1
maolar + associated buccal tissues and
alveolar bone

= useful for periodontal work in this area

* to block the palatine tissues in this area -
may require a greater palatine block

wafGily Ayl o el g%
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MSA Block

« target area: MSA nerve at the apex of the
maxillary 2" premolar (figures 9-8 and 9-9)

— mandible extended towards injection site
— stretch the upper lip to tighten the injection site
- needle is inserted into the mucobuccal fold
— tip is located well above the apex of the 2™ premolar
« figure 9-11
« harmless tingling or numbness of the upper lip
« overinsertion is rare

B Bl gl e bl lhew K
R L8l v

ASA Block

figures 9-12 through 9-14
can be considered a |ocal infiltration
used in conjunction with an MSA

block R———— ,,ﬁ . Foglill

the ASA nerve can cross the midline il . [ by

of the maxilla onto the opposite side!  wwoes T_r,,?* bk i
T -.--'1' r abBOL MR

used in procedures involving the
maxillary canines and incisors and
their associated facial tissues

— pulpal and facial tissues involved
- restorative and periodontal
work

blocks the pulp tissue + the gingiva,
periodontal ligaments and alveolar
bone in that area

sl gl - e s s B
Sl S el 94



ASA Block

 target: ASA nerve at the apex of the
maxillary canine — figures 9-12 & 9-13

« at the mucobuccal fold at the apex of the
maxillary canine — figure 9-13

* harmless tingling or numbness of the

upper lip
« gverinsertion Is rare

;;'."-J. - Tr VLY 9%

Infraorbital Nerve Block

figures 9-15 through 9-17
anesthetizes both the MSA and ASA

used for anesthesia of the maxillary
premolars, canine and incisors

indicated when more than one
premolar or anterior teeth

— pulpal tissues - for restorative
work

— facial tissues - for periodontal
work

also numbs the gingiva, periodontal
ligaments and alveolar bone in that
drea

the maxillary central incisor may also
be innervated by the nasopalatine
nerve branches

eafaiily Jlgoites -,\_..'.-ug..'l.- [HEP: 1
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|O Block

target: union of the ASA and MSA with the 1O nerve after
the 10 enters the |0 foramen — figure 9-15

ie]lsn anesthesizes the lower eyelid, side of nose and upper

Ip

IO foramen is gently palpated along the |O rim

— move slightly down about 10mm until you feel the
depression of the 1O foramen - figure 9-16

— locate the tissues at the mucobuccal fold at the apex
of the 1% premolar

* place one fingar at the 1O foraman and the other on the injection site
= figure 9-17

* |ocate the IO foramen, retract the upper lip and pull the tissues taut

* the needle is inserted parallel te the long axis of the tooth to aveid
hitting the bone

harmless tingling or numbness of the upper lip, side of nose
and eyelid

51 PN L O O B | Y. 43
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Greater Palatine Block

figures 9-19 through 9-21

used in restorative procedures that involve more than
two maxillary posterior teeth or palatal tissues distal to
the canine

also used in periodontal work — since it blocks the
associated lingual tissues

anesthetizes the posterior portion of the hard palate —

from the 1 premolar to the molars and medially to the
palate midline

does NOT provide pulpal anesthesia — may also need to
use ASA, PSA, MSA or 1O blocks

may also need to be combined with nasopalatine block

eafaiily Jlgoites -,\_..'.-ug..'l.- [HEP: 1
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Greater Palatine Block

target: GP nerve as it enters the GP

foramen i f-i”‘.-',

- located at the junction of the maxillary - P ke Wailac

alveolar process and the hard palate — at o L
'E‘hga maxillary Znd or 3™ molar - figure 9- Peiie -\l ! . i G ’

palpate the GP foramen — midwa ' '

between the median palatine rap?:a and

Iingual gingival margin of the molar tooth

— figure 9-21

can reduce discomfort by applying

pressure to the site before and during the

injection

= produces a dull ache to block pain

impulses

— also slow deposition of anesthesia will
also help

neeadle is inserted at a 90 degree angle
to the palate — figure 9-22 - e Lau. =
A 3 s

Nasopalatine Block

. figure 9-23 through 9-26

« useful for anesthesia of the bilateral portion of the hard
palate

- from the mesial of the right maxillary 1% premolar to the mesial of
the left 1% premolar

« for palatal soft tissue anesthesia
— periodontal treatment

* required for two or more anterior maxillary teeth

« for restorative procedures or extraction of the anterior
maxillary teeth — may need an ASA or MSA block also

» Dblocks both right and left nerves

iy el - b e Vw22
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Nasopalatine Block

target: both right and left nerves as they enter the incisive foramen
from the mucosa of the anterior hard palate — figure 9-23 & 9-25
= posterior to the incisive papilla
injection site is lateral to the incisive papilla — figure 9-26
head tumed to the left or right

inserted at a 45 degree angle about 6-10 mm - gently contact the
maxillary bone and withdraw about 1mm before administering

can reduce discomfort by applying pressure to the site before and
during the injection

— produces a dull ache to block pain impulses

= also slow deposition of anesthesia will also halp

can anesthetize the labial tissues between the central incisors prior
to palatal block
— can block some branches of the nasopalatine prior to injaction

51 PN L O O B | Y. 43
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Techniques of
Mandibular Anesthesia
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Mandibular Anesthesia

Lower success rate than Maxillary
anesthesia - approx. 80-85 %

Related to bone density

Less access to nerve trunks

B Bl gl e bl lhew K
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Mandibular Nerve Blocks

Inferior alveolar
Mental - Incisive
Buccal

Lingual
Gow-Gates
Akinosi

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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Mandibular Anesthesia

Most commonly performed technique
Has highest failure rate (15-20%)

Success depends on depositing solution
within 1 mm of nerve trunk

B Bl gl e bl lhew K
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Inferior Alveolar Nerve Block

Not a complete mandibular nerve block.
Requires supplemental buccal nerve block

May require infiltration of incisors or mesial
root of first molar

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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Inferior Alveolar Nerve Block

Nerves anesthetized
Inferior Alveolar
Mental
Incisive
Lingual

B Bl gl e bl lhew K
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Inferior Alveolar Nerve Block

Areas Anesthetized
Mandibular teeth to midline
Body of mandible, inferior ramus

Buccal mucosa anterior to mental
foramen

Anterior 2/3 tongue & floor of mouth
Lingual soft tissue and periosteum

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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Inferior Alveolar Nerve Block

Indications
Multiple mandibular teeth

Buccal anterior soft tissue

Lingual anesthesia

B Bl gl e bl lhew K
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Inferior Alveolar Nerve Block

Contraindications
Infection/inflammation at injection site

Patients at risk for self injury (eg. children)

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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Inferior Alveolar Nerve Block

10%-15% positive aspiration

B Bl gl e bl lhew K
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Inferior Alveolar Nerve Block

Alternatives
Mental nerve block

Incisive nerve block

Anterior infiltration

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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Inferior Alveolar Nerve Block

Alternatives (cont.)
Periodontal ligament injection (PDL)

Gow-Gates
Akinosi

Intraseptal

B Bl gl e bl lhew K
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Inferior Alveolar Nerve Block

Technigue
Apply topical
Area of insertion:
medial ramus, mid-coronoid notch,
level with occlusal plane (1 cm above),

3/4 posterior from coronoid notch to
pterygomandibular raphe

advance to bone (20-25 mm)

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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Inferior Alveolar Nerve Block

Target Area

Inferior alveolar nerve, near mandibular
foramen

Landmarks
Coronoid notch
Pterygomandibular raphe
Occlusal plane of mandibular posteriors

B Bl gl e bl lhew K
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Inferior Alveolar Nerve Block

Precautions
Do not inject if bone not contacted

Avoid forceful bone contact

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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Inferior Alveolar Nerve Block

Failure of Anesthesia
Injection too low
Injection too anterior
Accessory innervation
-Mylohyoid nerve
-contralateral Incisive nerve innervation

B Bl gl e bl lhew K
_;'."-J. - Tr VLY

Inferior Alveolar Nerve Block

Complications
Hematoma

Trismus

Facial paralysis

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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Buccal Block

figures 9-36 and 9-37

for buccal periodonteum of mandibular
molars, gingiva, periodontal ligament and
alveolar bone

for restorative and periodontal work

buccal nerve is readily located on the
surface of the tissue and not within bone

B Bl gl e bl lhew K
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Buccal block

target. buccal nerve as it passes
over the anterior border of the
ramus through the buccinator —
figure 9-36

injection site is the buccal tissues
distal and buccal to the most
distal molar — on the anterior
border of the ramus as it meets
the body — figure 9-37

pull the buccal tissue tight and
advance the needle until you feel
bone — only about 1 to 2mm

figure 9-38
— patient-inflicted trauma - lip

by [ - S ) |.-c-1-\. Lagrg b, l":n\.-'\. -':an- e
biting etc... A ———

N i
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Mental Block

 figures 9-39 through covt

Ve i d g wa i Frpged] leems  RlarsiBeda reokch

9-41 | dfypom I". Camroe II | Lo Ty

proE % roich | Corsscd peocws | o ooyl
\ | 1

- for facial periodonteum
of mandibular
premolars and anterior
teeth on one side

« for restorative work —
incisive block should
he considered instead

i L ™, ¥
(A NN T R EE T Y PAREL WA NTEN R Ay R
Elagingiy piipm e w e of the mencinis (Tegurs B00

o . T —
-1 P I L R A, By . .11
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Mental Block

+ target site: mental nerve before it enters
the mental foramen where it joins with the
incisive nerve to form the |A nerve =
figure 9-39

+ palpate the foramen between the apices A R gl
of the 1% and 2™ pramolars T emammmmm—

palpate it intracrally = find the mucobuccal
fold batween the apices of the 18 and 2™
pramolars — figure 9-42

n adults, the foramen faces
posterocsuperiary

- may be antenor or posterior e o )
i s il
- can be found using radiographs P
* insertion site is the mucobuccal fold tissue - Fa )
directly over or slight anterior to the T | e
foramen site _ f'-:‘}%,ﬁ' L3
« avoid contact with the mandible with the et ;;,;f
neadla '

* depthis 5 te Bmm
* no need io enter the fﬂlamgn__ :
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Incisive Block

for pulp and facial tissues of the teeth
anterior to the mental foramen

— same as the mental block except pulpal
anesthesia is provided also

restorative and periodontal work

|A block indicated for extractions — no
lingual anesthesia with an incisive block

target: mental foramen — figure 9-43

;;'."-J. - Tr VLY

Incisive Block

« injection site: figure 9-44 it
— same as for the mental block "q = T
— directly over or anterior to the -, PR
mental foramen —
- in the mucobuccal fold at the apices aas ;,t’;‘

of the 15 and 2"° premaolars
- pull the buccal issues laterally

— more anesthesia is used for this
block when compared to the mental
block

- pressure is applied during the
injection — forces for anesthetic
solution into the foramen and block
the deeper incisive nerve

— the increased injection solution may

balloon the facial tissues*ab il - ek e 2
it 3 s Gl



Gow-Gates

figures 9-45 through 9-50 Nt i o G e
blocks the IA, mental, . et
incisive, lingual, mylohyoid, Facin narve
auriculotemporal and s
buccal nerves — figure 9- e a1
28 and 9-45 g .
used for quadrant dentistry s s
buccal and lingual soft
tissue from most distal
molar to the midline

greater success than an |A
block

B Bl gl e bl lhew K
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Gow-Gates

target site: anteromedial border of the
mandibular condylar neck — figure 9-46

just inferior to the insertion of the lateral
pterygoid muscle

injection site is intraoral
locate the intertragic notch and labial

Rl Wi Liwmerrel
e s 3 sl

commisure extraorally PP —
= draw a line from the tragus/interragic et O
notch to the labial commisure — figure 8-
47

- place your thumb on the condyle (just in
front of the tragus when the mouth is
Qpen)
= pull buccal tissue away
— place the needle inferior to the
measiolingual cusp of the MAXILLARY 2nd
molar
= the needle penetrates distal to the
maxillary 2™ molar
= sae the video
il il o e i s %3
S S sl i)



Factors to be considered

Use a sterilized sharp needle
Check the flow of local anesthetic solution

Determine whether or not to warm the
anesthetic solution

Position the patient
Dry the tissue
Apply topical antiseptic

B Bl gl e bl lhew K
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« Communicate with the patient
« Establish a firm hand rest
« Make the tissue taut

« Keep the syringe out of the patient
line of sight

* Insert the needle into the mucosa
* Inject several drops

« Slowly advance the needle toward the
target

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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* Deposit several drops of local
anesthetic before touching
periosteum

» Aspirate

« Slowly deposit the solution
» Slowly withdraw the syringe
* Observe the patient

- [ERP L Y D A, Ty | . 0

_;'."-J. - Tr VLY
Epineurium
""--..._‘_\_‘_‘_\_‘--‘- -'
Parineurium
’_/-.—J Blood vessels
Endoneurium
‘ l
'\\\ ;
\\ Fat cells

Axon
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Mandibular Blocks

Chart 9-2

infiltration is not as successful as maxillary anesthesia

substantial variability in the anatomy of landmarks when compared
to the maxilla

pulpal anesthesia: block of each nerve's dental branches
periodontal: through the interdental and interradicular branches

Inferior Alveolar block: for mandibular teeth + associated lingual
tissues and for the facial tissues anterior to the mandibular 1% molar

Buccal block: tissues buccal to the mandibular molars

Mental block: facial tissues antenor to the mental foramen
{mandibular premalars and anterior teeth)
Incisive block: for teeth and facial tissue anterior to the meantal
foramen
Gow-Gates: most of the mandibular nerve

= for quadrant dentistry

P11 PR PP L W AL . T TS 0
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Inferior Alveolar Block

also called the mandibular block

most commoenly used in dentistry
for restorative, extraction and periodontal
wark

pulpal anesthesia for extractions and
restorative

lingual paradant@aal anesthasia

facial periodanteal anasthesia af anteriar
mandibular eeth and premolars

may be combined with the buccal block
can overlap with the incisive block

local infiltrations in the anterior area ara
more succassful than posterior injections

varability in the location of the mandibular
foramen on the ramus can lessen the
success of this injection

usually avaid bi-lateral injections since they

will completely anesthetize the entire fongue
and can affect swallowing and speech

A0+ P I RN R PR, &
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A Block?_

target: slightly superior to the mandibular - r—— i
foramen — figure 8-27
— tha medial border af the ramus
will also anesthetize the adjacent anternior
lingual nerve = figure 9-30
injection site is found using hard landmarks
— palpate the coronoid natch — above the 3%
rakar
— imagine a horizontal ling fram the coronoid
naich to the pterygomandibular fald which
g-:l:ra-.-'éers the ptarygamandibukar raphe — figura
= this fold becomes more prominent as the
patent opens ther mouth wider
— rafer to video notes
- figure 9-33

needle is inserfed into the pterygomandibular
space until the mandible is felt — retract
about 1 mm

average depth: 20-25mm

diffusion of anasthesia will affect the lingual
nerve

.......

B Bl gl e bl lhew K
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|A block

= symptoms: harmless tingling and numbness of the lower lip
due to block of the mental nerve

» tingling and numbness of the body of the tongue and floor
of mouth — lingual nerve involvement

+ complications:

— failure to penetrate enough can numb the tongue but not
block sufficiently
— lingual shock — involuntary movement as the needle
passes the lingual nerve
transient facial paralysis — facial nerve involvement if
inserted into the deeper parotid gland — figure 9-34
. igl:;l:ilitf to closa the eye and drooping of the lips on the affected
* hamatoma can ocour
- some muscle soreness

patient-inflicted trauma ~.lip bitingetc. ..
S S il LE4



Sensory nerve of orofacial region

Fig. 12-5 Superficial sensory nerves of hes
neck reglons. (Fromy Seweereil CF: Monhssim®
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Anatomical consideration
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¥ Needle at the target area for a PSA nerve block

B gl
S Vi

1317 Possition of the administrator for 3 right or lefi
orbial perve block. The patient’s head shoukl be
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Infraorbital nerve block

Fig. 12-21 Advancr the necdi Pitralel wirh the hong axis of

the L=mb :

: - <=;crr tir preesduigly ey bl Aty bone. Motice
wrw the Baome off the J|%|E:'sg.lw £s concave etween the
FEHH CIRnEmen g .IlII.I n - .I||r¥l‘|‘i:l:ll1 ||||-||'|'|l.'ll LT 'IIII-I

sfrcacivivar )

Nasopalatine nerve block

Fig, 13-33 Areaancsthetized by 3 nasopakatine nerveli ol - . fig 1&5“ Tarpet arca for 8 nasopakatine nerve Mock
o 5 il
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8. 13-23 Notice the i5¢ haesmiaof. pallataltisa es (arrows)
mder pressure from the applicaff-Sias -

Maxillary nerve block

» Posterior superior approach
« Greater palatine approach

« Extra oral approach (sigmoid notch )
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Location No. Percent
Anterior half 2nd molar 0 0
Posterior half 2nd molar 63 39.87
Anterior half 3rd molar 80 50.63
Posterior half 3rd molar 15 9.49

From Malamed SF, Trieger K- |

rﬁ;ﬁﬁaﬂﬁq nerve block: an

llary nerve block

il aliaal - s s L 2

Technique Volume (ml)

aperiosteal (infiltration) 0.6

rlor superior alveolar 09to1.8

le superior alveolar 09to 1.2

rlor superior alveolar 09to1.2
0.45t0 0.6
0.45
0.2t0 0.3
1.8

et -



Anesthesia technique
In mandible

* Nerve block /infiltration

TP P L0 [ O P W 0%

: 141 Area ancetheticed by an infemor aheohr nerve
K
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14-5 Notice the placement of the syringe barrel at the
r of the mouth, usually corresponding to the premo-

The needle tip gently touches the most distal end of the
omandibular raphe.

P11 PR FE L W AL . T T . 0
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Flg. 14-B The necbe is kcated too far anteriory (laier
am the rmus, To correct: Withdraw it slightly from the

Fig. 14-6 Pacement of the needle and syringe for an inferi-  9es (73 and bring the syringe barrel anteriody wwasd i
o alvesks terve hlogk, bateral Incisor o canine (2 feinsorl 0 proper depth,

el gdteal - s lhea B2
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Fig. 149 A, Overinsertion with no contact of bone, The needie is wually posterion {medi-
al) o thie ranws. B, To cornect Withdraw it slightly from the tissues (1) and reposition the
syrifige barrel over the premalars {2); reinsent

- TR UL g g P W -

Mandibular nerve block

+ Gow gates
* Vazirani /akinosi
« Extraoral approach

el ol - i G o2
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Gow gates mandibular nerve block

I 14-16 Target area for 2 Gow-Gates mandibular nerve

k—neck of the condyle € I 1 Fg. 14-15 Arca anesthetized by a mandibulsr nerve block
5 ’ af iy gl - e gfa L _,.'E.l (Gow-Gabes) LT 43

H_H\I V7
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1417 Extraoral landmarks for a Gow-Gates mandibular
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Extraoesl mandibular block using laeral approach th rough the g

Fig. 14-22 A aml B,
al anesthesia and pain control in dental

moicl motch, (From Benelt O Monheim™s boc
practice, ed 6, St Lo, 197K, Mashy=Year Book,}

Fig. 1 inserti
dkrg ;it ?;Er: u:f ﬂ;fdlf 1m@n_haﬁMiMmsi block. B, Hold the syringe and ne
i .t mucogingival junction above the maxillary third molar {Fm:‘
ik ; e t{ﬂﬂnm I;;:; :;;!E:ml!: method of mandibular nerpe Hﬂf:.i.* JAm DErl'ltﬁs&ufm
133 .C e American Dental Assoctation, Reprinted byl 557
. Dermission. )
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Fig. 14-34 Area ancsthetized by an incisive nerve blod
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Fig. 14-12 Placement of the needle for, and the area anes-

thetized by, a buccal nerve block. &7 omem

Fig- 14-10 A, Retract the tongue (o gain aocess 1o, and Increase the visdhility of, the lin-
gual Bowrder of the mandible, B, Direct the necdle tip below the apical reglon of the weoth
imimediately posterior 1o e wooth in quession
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Causes of failure

» Technical errors

* Anatomic variation

« Accessory innervation
» Inflamation & infection

B Bl gl e bl lhew K
_;'."-J. - Tr VLY

Supplemental injection techniques

« Periodontal ligament
injection

« |Intraosseous injection

« |ntraseptal injection

« Intrapulpal injection

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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Complication of
Local anesthesia

oibails lialeal - ea i Wb o303

¥ i
T 5 el

Local complication

Needle breakage

Pain on injection

Sustained anesthesia/paresthesia
Trismus

Hematoma

Infection

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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-Facial nerve paralysis
*Sloughing of tissue

«Soft tissue injury
ePostanesthtic intraoral lesion

Systemic complication

» Toxicity reaction
« Allergic reaction

eafaiily Jlgoites -,\_.'.-ug..'l.- [HEP: 1

_;.-\._.{ di._'. il



Toxic reaction

« L.A toxicity
« Epinephrine toxicity

;;'."-J. - Tr VLY

CAUSES OF ADVERSE DRUG REACTIONS

Toxicity caused by direct extension of the usual
pharmacological effects of the drug:
1. Side effects

2. Owerdose reactions
3. Local toxic effects

Toxicity caused by alteration in the recipient of
the drug:
1. A disease process (hepatic dysfunction,
congestive heart failure, renal dysfunction)
2. Emotional disturbances

3. Genetic aberrations (atypical plasma
cholinesterase, malignant hyperthermia)
4, ldiosyncrasy ]

Toxicity caused by allergic responses to the drug

albadily Jgalea —.\_...Il.‘ll.-la-li.lﬂ X
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Allergy Overdose
(inical response
Dose Non-dose related Duose related
SkS Similar, regardless of alergen Rekate to phammacology of drug adhinistered

Management Simiar {sginephrne, histamine blachers) Difer: speciic for drug administered
B3, S and symphomy,

aB L ] o e gl o 3
P L5 3l vy

Rowte of aodministration
Rate of injection

Vascularity of the infection site
FPresence of vasoconstrictors

il Jyitiad - b T 2
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Patient related factors

- Age

- Weight

— Systemic disease
— Genetic problem

B Bl gl e bl lhew K
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Drug related factors

Vasoactivity
Dosage

Potency

Speed of injection
Vascularity of tissue
Vasoconstrictors

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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Maximum recommended dose

* Age
« Weight
+ Patient health statue

3 TTT P B B T
COLE S il AT

FABLE 182 Marimum Recommende Doses of Local Anesthetis BN

Drag Formulation MRD mg/l  (mg/kg) Author's MED meg,kg!718

Articaneg With epinephrine 5ol 1.2 (edulit (7.00 5.2 (adult) |
23 (chid)t  (7.6) 2.3 {child) 78

Lidecaine Plain 0 0 (4,47 500 44
'With epinephrine o0 13 (.0 S0 4.4

Meprraciine Main 400~ 2a ;5. 00 4.4
Wiith lesonandefiin L0 26 5.7 300 4.4

Prikacaing Plain s00° 40 (B.8)° 400 60
Wilk epinephrine 500 44 (8.8 400 &0

“elanelsciurer’s sscommenidalion '
arufaciusers recom mendation ¢

siflily il -t i lha
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RS Comyian o forms of oot Ancutheie Overdoss B

Rapdd Ton large & o
Iy Slow
intravascdar tstal dose Bapld abserption  transformation elimination
Likglfhood of Cosvirmer Mowt common  Lilosiy i
wath “Righ nomal™ Lineomimon
sz Ll csrmmon
urrence dosen F o wasid on-
FIELerL are ued
Genamt of shynd Pefiexit ra 3 i
i : |:-'11:lL & 5 min iio 5 min 18 40 30 ik 12 Fin by
VMmOt ,"mn.u.mm siivaiid hr
faster tham
iflravens

Iatenabty of sigas Ltosally mcat Gkl craes with increased intamiby;

Grschen| crged with show |
and symptoms inbense Ty pEreree gl s o oz

il'llFl'pI.e,' off Bengiloms

Buratkan of i
vgns  Feo 3 min Usually 5 o B0 ming depends on doe asd Poierdialy longest duration becawe al

anad gy ptoms abikty to metsbolice or axcrese nabdity b metabolaie o excrete agonh

Primary Aspirabe, dow  Admicisier Us#
. vasocorabriclon lims Adequste pretrealmens phiysical evaluason
prevention Injection il opical anesthitic uis of patient
nosag OF S ronstrorbed
Type by
Dirag groaups Amides and  Amides; estees  Amides esten enly Amidis i exfers Beviclen pead
e5tiTE only rarely Farahy E5lasy

Fresm btigh o 5F Mk

QAN & W ol ofe, o 4 5 Lonsiy, 1965, Mok e Bask,

(RS TI PR FUL W R PP, B T &
A A5 X

Sign/Symptom

« Stress/Fear

« Slurred speech

« Euphoria

« Perspiration

+ Vertigo

« Vomiting

« Fatigue

* Increase of B.p, P.r, R.R
* Drowsiness/imbalance

il gl -l il B
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Loss of consciousness
Tonic/clonic spasm
CNS Depression
Decrease of B.P/P.r/R.r

TP P L0 [ O P W 0%

R 5 ilia L
Caareal
naTvEuE
i
'I Ii' i bl g
L es-a0
{ oo adions
|
a0~
A%

Fig. 189 Local arestheflc Do
bevek dnd actiess on candoyinc ol
_ aned Cenirl neEreens SYTems (o
Lo poel O . Mt B Medcal emergencics
i e s i the denial office, e 4, St Lo,
TS, Mderiey- Ve S )

ks fudaal g bon i Vi
ol S Sl 1Ak



]

L ]

L ]

L]

Management

Stop dental treatment
Reassure patient
Give oxygen
Control v/s

Anticonvulsive therapy
Intravenous fluids
Vasoactive agents

B3 gl sl lhm 5

1AL

SRR oo oo vt by

Maximum no, of cartridges used for

me per cartridge healthy pa_lierﬂ, .lnd
Dillution Drug available mg/m {1.8 mi) cardiac-impaired patient
1:1000 Epirephrine (emergency kit] 1.0 Mot applicabile Mot avaiatie :nh:nlanﬁht?{ r,ﬂ'ri;r
110,000 Epinephrne [emergency kit] 0.1 Mot appicable Mot avaliable in local anesthetic cartrioge
10000 Lewonordedtin {35 0o !_[I M, 2[5
130000 Levarierenal 0o 006 S(H), 21C)
0z 00% HHIRES
50,000 Epinephiing Q.02 0.0%0
1100000  Epinephring 0.01 0.018 10 {H}, 24C)
1:200,000  Epinephrine 0.005 0009 2 H, 410

Fror Malamed %; Medicol emerpescies in the el office, g4, 4 Louls, 1959, Mlosky-Teat Boos

H, Healtey patient; [, cardiat-imgained patisl.

i kils el - a2



Allergic reaction

« Dermatitis
« Bronchial spasm
« Anaphilaxy

TP P L0 [ O P W 0%
SRR LS il 141

Principal antibosdy
Type Flechaniim or ol Teme of resctions Clinical examples
I Anapitrelactic um_n'ludla:tz.. € Secoreh b midnited  Araphylaxin Cdrugs, imect senom,
harmasytalmopic, antig i)
e, anibody- madian Arapic hronchia st
L] Allergic rhisitis
Lirscans
Aragienma
Hay desr
il Cylaloxe {artimembrane) (1] Trandhoion feaciong
kgl (acthente com- Goodpasture’s syndroeme
ke Builabmimiune bemdakods
Higmeodvtic anemia

Certain dinag reactions
hembranous giomenkrephicss

" Irrane Complen. (seum sk o form el &l 8 kr Serum sk knea
i) wwiith cormplamens) Liipis nigphaitis
Qrecupaticnal alerglc shweolitiy
Arue wiral Hieparits
W Gl meaiated (dedneall or = 4 fir Affrgic contecT dermmais

rutsrdin-type mmporae

Iflictiend granulafmas (Bubsmculedd,
MyCoees)

Toives grafl rejction

Creonic hepaiiiis

Adapted from Krapp AL, Thiman b Ssmer swrdeel dugriois sl loieend, Lin Alln, Call, 1994, Lange Madical
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Iingredient

Function

Local anesthetic agent
Vasoconstrictor

Sodium metabisulfite
Methylparaben™

S5odium chiloride
Sterile water

Conduction blockade

Decrease absorption of local
anesthetic into blood, thus
increasing duration of
anesthesia and decreasing
toxicity of anesthetic

Antioxidant for vastoconstrictor

Preservative to increase shelf
life; bacteriostatic

Isotonicity of solution

Criluent

From Malamed 5F: Medical emengencies in the dental office, ed 4, 5t
Lowis, 1993, Mosby-Year Book.

*Methylparaben has been excluded from all local anesthetic car-
tricdges manufactured in the United States since January 1984,
although it is il found in rl'_lulq'll:ln:c wials of medication,

=

TP P L0 [ O P W 0%

MNonallergic

Allergic patients

Agent patients (n = 60) (n=117)
Falcl 0 i)
Procaine 20 a8
Chloroprocaine 11 8
Tetracaine 25 a8
Lidocaine o o
Mepivacaine 1) o
Prilocaine o 0
rMethylparaben 8 A

From Aldrete A, [ohnson DA Evaluation of intracutaneocus testing for
investigation of allergy to local anesthetic agents, Anesth Anaig

49.173-183, 1970,
A, Mot availlalle,

il Yyl b a2
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Anaphylactic shock:

Skin reaction

Muscle spasm

Ventilatory disturbance
Cardiovascular depression

B Bl gl e bl lhew K
_;'."-J. - Tr VLY

Skin reaction

Erythem/pruritus
Urticaria
Vasomotor rhinitis
Pilomotor erection
Conjunctivitis
Nausea/\Vomiting

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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Muscle spasm

Abdominal cramp
Diarrhea

Vomiting
Defecation/urination

B Bl gl e bl lhew K
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Cardiovascular problem

Pale

Lightheadness
Hypotension
Tachycardi/Dysrythmia
Loss of consciousness
Cardiac arrest

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1
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Management of anaphylactic
shock

B Bl gl e bl lhew K
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Supine position
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Control vital sign

B Bl gl e bl lhew K
e L SR T VY

Quickly Do

Basic life support
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Tk A5 i



Management

Supine position

Check V/S

Epinephrine,IV/IM Q/5-10 minute
Give oxygen

Antihistamine

Corticosteroids

P11 PR PP L W AL . T TS 0
R L8l

Bose nfkmgl.-a

Epiglottis
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Local Anesthetics: This
won't hurt a bit

Craig Railton

BSec, MD, PhD, FRCPC
Azzistant Professor
Department of Anesthesia and Perioperative Medicine
Departrment of Clinical Phamacology
Schulich School of Medicing and Dentistry
University of Westem Ontario

eails gddes -,\__..-\.15.11 [HE ]
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Qutline

« History

» Local Anesthetics
- Amides and Esters
— Structure
— Mechanism

« Pharmacology
- General
— Absorption and Distribution
- Metabolism
- Side Effects and Toxicity
— Future Drugs

eafaiily Jlgoites -,\_.'.-ug..'l.- [HEP: 1
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A Case to be forgotten?

This won't hurt a bit

If you want fro make it info the history books as a hero of medical science,
you can't beat a bif of experimentation—on yourself, that is. Is & new
drug safe ? Take some and find out. Does that vaccine work ? Try it and
zee. The only cateh is thal you have lo survive the experiment long
enough fo write up your results in a suitably eminent medical journal
One man who did, and earned worldwide fame, was the German
surgeon August Bier. In 1888, Bier invented spinal anaesthesia. After a
few promising tests on patients, Bier wanted fo find out how much
they felf during an operation and why they developed horrible
headaches afterwards. 5o, one summaer's evening, he asked his
assistant fo anaesthetize him. If was an experimeant they might have
preferred forgotten.

Stephanie Pain, Mew Scientist 2002 173(2330); 48
Wells JA, Philadelphia Academy of Surgery {&nn Surg) 1920, pg 504

;;'."-J. - Tr VLY Ta¥

August Bier

“Medical scientists
are nice people, but
you should not let
them treat you!”

August Bier, unknown
date
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Cocaine fortified Wine

;. - IlI._.-'
- POPULAR
FRENCH TONIC WINE
i it e il
¥ et A Ny

P11 PR PP L W AL . T TS 0
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Lets go Back a bit more

Sigmund Freud

Used to treat
morphine addiction in
late 1870's

Described uses in
article in 1884 — Uber
Coca

Reported localized
numbing effect

FPersonal Use?

el gl ot e 3



Freud said to his friend...

-~ Karl Kolher
~ 1884

- Applied topically to an
eye prior to surgery
~ Mixed Success

il el - e o

And they told two people and...

» 1885 - William Stewart
Halsted (famous surgeon)
used cocaine in a
peripheral nerve block

» Only paper he published
in area

~ |n Picture: (L to R) Welch,
Halsted, Osler, Kelly (12905,
John Hopkin's, painted by

Stewart)
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Back to the case to be forgotten

Bier and Hildebrandt were using spinals
on animals and patients

— Some controversy... James Corning was also
credited with inventing the spinal

— Hildebrant supported Corning... angry at
Bier?

» General Anesthetics were very dangerous

« Technique became popular — death rate
was about 1:450 to 1250

;;'."-J. - Tr VLY

“Cocaine”

If you want to hang out, you've got to take her out, cocaine
If you want to get down, get down on the ground,
cocaine
She don't lie, she don't lie, she don't lie, cocaine
If you got bad news, you want to kick them blues,
cocaine
When your day is done and you got to run, cocaine
She don't lie, she don't lie, she don't lie, cocaine
If your thing is gone and you want to ride on, cocaine
Don't forget this fact, you can't get it back, cocaine
She don't lie, she don't lie, she don't lie, cocaine

JJ Cale, Troubadour, 1976
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Cocaine Abuse

B2l gl o ghon sl U %3
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Alternatives...

~ Very quickly the problems
with abuse of cocaine
were recognized

( ~ First alternative, procaine,

» Procaine was introduced
as Novacaine in 1905

» Developed by modifying
or making derivatives of
cocaine S




Alternatives

» During WW Il Lidocaine
was developed

» Lidocaine caused lots of ™ j
vasodilation {t _{\m-m_n.,_.j -
» Experimentation resulted . B
in the formation of new
products

» Mepiviciane followed in o,
the 1950's and was less =
vasodilating and safer to O‘m. 8y
use with cardiac meds o

by

www.drmotevaseli.com

Structure

i
N i Hy o
Q NH— CO—CH,—N »HCI
H‘n,H.
. s Lidocaine




Aromatic Ring

®

(@)

®

Structure

Intermediate
Linkage

ﬁ Ester
-C-0-C-

Amide E‘
-NH-C-C-

Terminal Amine

» Aromatic Ring - fat soluble (hydrophobic)
» Terminal Amine — water soluble (hydrophillic)
» Ampophoteric character

ey il -, s i L B

Structure

Ty

« Sold as solutions of base hydrochloride

salts in water

« Only the free base form of the drug can
cross a membrane

« The preparations of LA's are acidic and
very little free base is found in
preparations at pH <5

« “Crack” is the free base of cocaine

hydrochloride

eafaiily Jlgoites -,\_.'.-ug..'l.- [HEP: 1
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Amides and Esters
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Amides and Esters

Esters Potency Onset Duration (min)
Procaine 1 Slow 45-60
Chloroprocaine 4 Rapid 30-45
Tetracaine 16 Slow 60-180
Amides

Lidocaine 1 Rapid B0-120
Etidocaine 4 Slow 240-480
Prilocaine 1 Slow 60-120
Mepivicaine 1 Slow S0-180
Bupivicaine 4 Slow 240-480
Levobupivicaine 4 Slow 240-480
Ropivicaine 4 Slow 240-480

il Yyl b a2



Amides and Esters

Mon-lonized Lipid
Esters Onset pK Fraction pH
7.4 (%) Solubility
Frocaine Slow 89 086
Chloroprocaine Rapid 8.7 3
Tetracaine Slow 8.5 T 80
Amides
Lidocaine Rapid [ 25 298
Etidocaine Slow 7.7 33 141
Prilocaine Slow [ ) 24 0.9
Mepivicaine Slow 7.6 39 1
Bupivicaine Slow 8.1 17 28
Levobupivicaine Slow 8.1 17 28
Ropivicaine Slow 8.1 17
Lt K] __|!\...'!_|.I'—l_|_ll.ll.lj.|.l|ll T

* Pipecoloxylidide local anesthetics

= Mepivicaine

— Bupivicaine and

Levobupivicaine

— Ropivicaine

* Have chiral centers and each H
enantiomer has different N
pharmacologic properties N

= The 5 isomers appear to be less
neurotoxic and cardiotoxic than the

K isomers

= Ropivicaine and Levobupivicaine
have been developed as
enatiomerically pure products

il Yyl b a2
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Mechanism

« Sodium Channel

— At least 9 types are known
= Named Na, from1.11t0 1.9

— Different neurons have different types

— Some subtypes are exclusive to sensory
neurons (low threshold types)

— True differential blockade may be possible

;;'."-J. - Tr VLY

Mechanism - Nerves

« At resting potential

— Axonoplasm is negative (around -70mV)
— Membrane is freely permeable to K+ and ClI-
— Membrane is only slightly permeable to Na+

eafaiily Jlgoites -,\_.'.-ug..'l.- [HEP: 1
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Mechanism - Nerves

- Nerve excitation causes
— Increase in the permeability of the

membrane to Na+

— The rapid influx of Na+ to the interior of the
nerve cell causes the axonoplasm to become

more positive
— The firing threshold is reached (-50 to -
60mV)
— An action potential is created

;;'."-J. - Tr VLY

Mechanism - Nerves

« Repolarization
— At the end of the action potential, the
electric potential is positive (+40mV)

— The nerve membrane becomes impermeahle to
Na+

— There is an efflux of K+ and there is a
return to normal resting potential

eafaiily Jlgoites -,\_..'.-ug..'l.- [HEP: 1
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Mechanism

Prevent transmission of nerve impulses

Stabilization of closed inactivated Na* Channels

— Specific local anesthetic receptor site?

Inside of cell {internal or H gate)

— LA must first attach Na* Channel in active open state

Prevents conversion to rested closed and eventually open
active states

Prevents Na* permeability from increasing slowing the rate
of depolarization and preventing the threshold potential
from being reached

No action potential is propagated
No alteration of resting potential occurs

P11 PR PP L W AL . T TS 0

Mechanism

AT AFFECT EXCITABLE MEMBRANES

Hyarophobic pafway
o use—dependence

w5y Jydal e i Ui
#ﬂi_'-_hu'_\u e,
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Mechanism

* Frequency Dependent Blockade

— Degree of blockade is increased each time a
channel opens

— Channel access is only available during the open
activated state

— Increase blockade is found in faster firing neurons

» Degree of blockade is a property of nerve anatomy and
firing rate

* Other drugs that affect neuronal firing rate may affect
degree of LA blockade (anticonvulsants, barbiturates)

;;'."-J. - Tr VLY

Mechanism — Other Targets

« Voltage dependent K* channels

» Ca** Channels (L type)

+ Possibly G-protein coupled receptors

« TRPV1 (capsaicin receptor) a type of ion channel

eafaiily Jlgoites -,\_..'.-ug..'l.- [HEP: 1
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Differential Conduction Blockade

» B-fibers are affected at the lowest concentrations
» Small C-fibers
+ C-fibers and small and medium A-fibers
+ Result
— Loss of pain and temperature
- Touch, propioception and motor preserved
* High concentrations all can be blocked

;;'."-J. - Tr VLY

Order of Blockade

1. pain

2. cold

3. warmth

4. touch

5. deep pressure
6. motor

« Recovery is in reverse

eafaiily Jlgoites -,\_.'.-ug..'l.- [HEP: 1
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Cm — Minimum Concentration

Cmis the minimum concentration of a LA to
produce a conduction blockade

Analogous to MAC for inhaled AA

Factors Affecting Cm
— Nerve Fiber diameter (increases)

- Increased tissue pH (decreases)
- Increased rates of nerve firing (decreases)
— Length of nerve exposed to LA (longer better block)

Unigue to each LA
Cm for motor neuron roughly 2X sensory neuron

A0+ P I RN R PR, &
ol S Sl i1 gt



Pharmacology

« LA are weak bases
* pK value determines amount of free drug
« pK's are above physiclogic pH
+ <50% of drug is not protonated (lipid soluble)
« Example: Lidocaine
— pH=7.2, ionized fraction 17%
- pH = /.4, ionized fraction 25%
— pH = 7.6, ionized fraction 33%
+ Accounts for poor effectiveness when acidosis (local or
systemic) is present
+ pK's closest to physiologic pH (7.4) have most rapid onset

;;'."-J. - Tr VLY Y

Pharmacology

« Potency

— pK of LA
— Vasodilator activity (onset and duration)

— Lipid solubility
* sequestration

eafaiily Jlgoites -,\_..'.-ug..'l.- [HEP: 1
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Absorption and Distribution

Site of injection

D

ose

Rate of tissue distribution
Rate of clearance

B Bl gl e bl lhew K
_;'."-J. - Tr VLY

Absorption and Distribution
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Absorption and Distribution

« Lung
— Significant uptake of LA's
= Dose dependent = less at high concentrations
- Propanolol limits bupivicaine extraction

* Pregnancy and Placenta
- |Increased maternal sensitivity to LA's
— Altered protein binding of LA's
— Higher serum concentrations (free) and less bound LA
— LA's cross placenta
= Esters cross much less than amides
* len trapping of pretonated LA can occur due o acidic fetal pH
PIH slows the rate of LA clearance (lidocaine)
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Clearance

* Clearance = amount of plasma volume cleared of drug in given time
(volumeftime)

= Relatively litle LA is cleared without metabolism

» Amides
— Liver cytochromes (Cyp 1AS and Cyp 3A4)
» Esters

- plasma esterases and to lesser degree liver esterases

= Clearance is affected by hepatic blood flow

- Propanolol has been shown to reduce clearance of LA's
(bupivcaine best evidence)

— Thought to be due to reduction in hepatic blood flow

« KRenal clearance is Iimitiglgq%_m Ec-_lu_hilig,:
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Clearance and Drug-Drug

Interactions?
+ Cytochrome P450 3A4

= Inhibitors:Amiocdarone, amprenavir, cannaboids, cimetadine,
clarithromycin, clotimazole, cyclosporin, delavirdien, ditiazem,
ethinylestradiol, erythromycin, fluconazole, fluoxetine, fluvoxamine,
indinavir, itraconazele, ketoconazele, metonidazele, mibefradil,
micronazole, nefazadene, nelfinavir, nicardiping, norflexacin, propafel,
quinine, ritonavir, saguinavir, sertraline, troleandomycin, verapamil,
zafirflukast
— Themes
. HIY
« Fungal Infections
v Depression
« Cardiac
= Asthma
= Anesthesia
—~ Mo drug interactions reported but you may want to be mare caraful with

dosing
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Clearance and Drug-Drug
Interactions

» Cytochrome P450 1A9

— Variable expression — small portion of
population has non-functional enzyme

— Inducers: caffeine and smoking
— Inhibitors: fluvoxamine, fluoxetine
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Clearance - Anesthesia
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Drug Interactions

= Barbiturates, Opioids, Anti-anxiety drugs
- CNS depressants administered in conjunction with local
anesthetics lead to potentiation of the CHNS depressant actions

* Barbiturates
— Drugs inducing hepatic microsomal enzymes may alter rate of

biotransformation

= Depolarizing muscle relaxant
- Esther local anesthetic + Succinylcholine = prolonged apnea

- Mechanism?
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Lidocaine

Livar (CYP 142, CYP 3A4)
Oxadative dealkylation
Metabolites are active

Protect against cardiac
arrhythmias

Metabolites renally clearad
Hepatic blood flow important -
high first pass effect

FIH - relatively poor clearance of
lidocaine

Decreased protein binding in
pregnancy
Moneathylglveinexylidide is toxic
and there are recommendations to
menitor levels if =200 mg total
dose lidocaine is given {Is this
possible )

Metabolism

CHy

Q
- NHECH
CHy

Lidcaing

e PR Y. W Ly, T [ Wy Y

A Sl

~LgHa
hghy —

CHy o -
HEI:H..H iHiH'-'
cH,

Prilocaine Metabolism

Liver (CYP 1A2)

Metabolite called orthotoluidine
is an oxidizing agent
Orthotoluidine will convert
hemoglobin to methemoglobin
Methhemoglobinemia results
at doses over 800 mg (up to 3
to 5 g/L)

Dose should not exceed 7
mglkg

Decreased oxygen carrying
capacity

Administration of methlyene

blue can reverse
methemogobinemia
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Bupivicaine Metabolism

Liver (CYP 3Ad4, CYP 1A2)
Multiple possible paths

Metabolites are renally
cleared

2 6-pipecikoxylidide
derivatives can accumulate N

in renal failure (toxic effects) i KA
al-acid glycoprotein bound

— higher serum

concentrations following

trauma or surgery

ZI

B Bl gl e bl lhew K
R L8l YEY

Ropivicaine Metabolism

Liver (CYP 1A2, CYP
2C11, CYP 3A4)

Metabolites are renally

cleared

2 B-pipecikoxylidide H

derivatives can N ™ g
accumulate in renal ﬁ[

failure (toxic effects) 0 K/
Cleared faster than

bupivicaine — mitigates

toxicity
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LA Ester Metabolism

FPlasma cholinesterases = liver esterases
Cocaine is only exception (liver mostly)

LA toxicity is inversely proportional to rate of
hydrolysis

Metabolites are generally inactive
Metabolites cleared by kidney

Hepatic disease slows rates of metabolism

51 PN L O O B | Y. 43

S S s
Procaine
Metabolized to para-
aminobenzoic acid
(PABA)
May cause allergic
reactions a (
Moderate rate of |
hydroloysis . o NN
MM = Pracainz

PABA is a common
metabolite to all Ester LA
and allergic cross
reactivity is often seen
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Chloroprocaine

» Metabolized 3.5 times
faster than procaine

* Thought to be useful in

b - 0
situations where plasma g @ & o cHan, S
esterase activity is low & TN Gy

— Neonates Chlgroprocaine
— Pregnancy

« However, even at
reduced amounts and
activity of plasma
esterases the rates of
hydrolysis are fast

P 1T PN . T (R WO T | R 43

A Sl

Tetracaine

« Slowest rates of
hydrolysis of the

esters HBen g 2 O
H* _@-EEH,GH N7 e
= NCH,

Tatracaing
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Side Effects - Allergy

Fare Events
<1% of all adverse reactions
Often systemic toxicity is attributed to allergy
Esters ara more likely to cause allargy
- PaBA
Allergy is usually due to presernvatives
= meihyl paraben (structurally similar to PABA)
= Sodium metabisulphite
Antibodies are made to preservatives not LA
Known allergies to Ester LA do not preclude use of Amide LA
Allergy determination
= History
— Skan testing
— Intradermal testing

Epi — can cause hypotansion and sometimes syncope following LA
administration is actually intravascular injection

P11 PR PP L W AL . T TS 0
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Allergy

=

i :
AN By noopal E siabiish Kabure of Aeaction A0 Epinephrire A
5 1
| D Kmown Dugy Lsknswn |
Use Aemative Amide Froe of| | Sikin Tost & '
Epinephrine and Prossrvative | Challernga

l_rnﬂnhh

SC Challenge 0.1mL Full Strength Dreg - Prigk Test Using Omg, « & - Conlrals
&C Challesge TmiL Full Strength Drug {'J_ intradermal J2mL Orug Dilabed 1:100,
NES- | | .+ &- Controis

+ Contral = 1.8mg/mL Histamine Base
- Contral = Phosphate-buffered saline
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Systemic Toxicity

Too much LA in plasma
— Rate of absorption versus distribution

— Drug

— Where it is injected

. |V
* Depot

Low PaCO, increases likelihood of seizures

Hyperkalemia increases toxicity

High serotonin levels may increase likelihood of
seizures (SSRI's, MAQOI's — little research)

Systemic Toxicity - Lidocaine

Serum Concentration (pg/mL)

10
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CVS Depression
Respiratory Arrest
Coma
Convulsions
Unconsciousness

Muscular Twitching
Antiarrhythmic

[ |  Anticonvulsant
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Systemic Toxicity - Bupivicaine

[ rorgregran
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Systemic Toxicity - Treatment

ABC's
Supportive Care
Rescuable - Don’t Stop CPR
Consider Cardio Pulmonary Bypass
Antidotes
— Bretylium (not an option anymore)
— Lidocaine for Bupivicaine (theoretical)
— Intralipid infusion
« 0.25 g/Kg/min for minimum 10 minutes

« Central line
Weinberg GL, Anesthesiology 1998; 88: 1071-5

Weinberg &, Regional Anesthesia and Pain Medicine 2003; 287 198-202
il gl i s %
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Local Toxicity

Neurotoxicity
= Range of symptoms: patch numbness to muscle weakness
= Dften blamed on positioning during delivery

= Transient Radicular Irritation

severe pain lower back, buttocks, posterior thigh
Develops within 24 hours of dosing

May require opiods

Recovery usually in one week

Lidocaine and Mepivicaine implicated — dose dependent
Less problems with bupivicaine, ropivicaine, tetracaine
Some concerns about epi/norepi exacerbating problem

B Bl gl e bl lhew K
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Local Toxicity

Cauda Equina Syndrome

Sensory anesthesia
Bowel and bladder sphincter dysfunction
Paraplegia

* Lidocaine implicated — use of spinal catheters

Anterior Spinal Artery Syndrome

rarg
Paresis with spared or partial sensory deficit
Mechanism not known
Difficult to distinguish from epidural hematoma / abscess
Risk Factors
« Advanced age
+ Pernipheral Vascular Disease

alf il bl b T 2K
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Methemoglobinemia

Life threatening
Congenital :

= MADH methemoglobin reductase (diaphorase [} deficiency
= hemoglobin M disease

= pyruvate kinase deficiency

= G-6-FPD deficiency
Culprits

= Prilocaine

= Benzocaine

- Cetacaine

— Lidocaine {pediatric > adult)
Common Non LA: NTG, phenytoin, sulfonamides
Reversed by methylena blue

= 1te 2 mg'kg IV over 5 minutas

= Do not exceed 7-8 mgikg

- MNormal Hgb restored in 20 to 80 minutes

— Benefits may be transient due to depot of LA in adipose tissue or
clearance of methyleneshlueis. . ol .

G S0

LA Resistance

Case Reports of LA Failure
Reported in Complex regional pain syndromes
Associated with Spinal Anesthetics
Peripheral nerve blocks or local infiltration work = but degree of
block may be less
DDx
— Failure of technigue
— Anatomic differences in spinal cord
- Anxiety — mental status of patient
- Possible Genetic polymorphisms?

* Few MNa Channel polymorphisms are known — marginal
effect on function of channel

— Liddle's Syndrome
— Prolonged QT — possible
— Epilepsy

- Kavlock, BMC Anesthesiology 2004, 4:1.
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Uses

= Local infiltration

* Nerve Blocks

» |IVRA (Bier Block)

= Epidural

= Spinal

= Total Spinal (aka dural anesthetic)
» Grand Mal Seizure suppression

= Ventricular arrhythmia suppression
« Tachycardia suppression (intubation)
= Anti-inflammatory effects

» Bronchodilation — AW reactivity

« Liposuction

;;'."-J. - Tr VLY

New Products

« Few "new” products

« Enatiomerically pure LA's
» Levobupivicaine
» Ropivicaine

» Liposomal preparations
— Longer duration
— Transdermal absorption

eafaiily Jlgoites -,\_..'.-ug..'l.- [HEP: 1
N S gl



Possible New Product

= Other Channels

— TRPV1 (capsaicin
receptor) can be used to
infroduce analogs into
S0MmMe neurons

- Lidocaine has also been
shown to open TRPWV1

— New drug QX-314"
(permanently charged
lidocaine) introduced into
cells using TRPWV1
producing differential
blockade

B Bl gl e bl lhew K
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Question 1

Based on pKa which local anesthetic should
be fastest acting at normal physiologic
pH?

Lidocaine (pKa 7.9)

Mepivicaine (pKa 7.6)

Bupivicaine (pKa 8.1)

Procaine (pKa 8.9)

ocow>
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Question 2

Which reason below might not explain why

o

o O

mepivicaine does not have the fastest
onset compared with lidocaine?

Lipid Solubility

. Vasodilatation of tissues by local

anesthetic

. pH=7.1
. Local anesthetic potency
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Question 3

Which local anesthetic should be safe to use

OGmpe

in a patient with previous allergy to
procaine?

Preservative free procaine
Tetracaine

Lidocaine

None of the above
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Question 4

A dialysis patient has an epidural. The pain

O 0wk

serivce has been using 0.125%
bupivicaine. Which factor would reduce
the risk of toxicity?

The patient is on parnate

The patient missed dialysis today
The patient has liver impairment
The patient has a blood PCO, of 50

B Bl gl e bl lhew K
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Question 5

Local anesthetics stabilize?

A.

The open H gate

B. The closed Sodium Channel Channel
C.
D. The open Sodium Channel

The rested closed Sodium Channel
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Question 6

During pregnancy local anesthetics:

A. Bind albumen more avidly

B. Bind alpha-1-acid-glycoprotein more
avidly

C. Cross the placenta freely

. Fetal plasma proteins bind local
anesthetic more avidly than maternal
plasma proteins

O
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Question 7

Two minutes following IV injection of
bupivicaine, one would expect to find the
highest concentrations of local anesthetic
in the?

Lung

Vessel Rich organs
Muscle

Blood

OoOw»>

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1

S S s



Question 8

Despite a well mother, a newborn appears to

@ >

O O

be lethargic and hypo-responsive.
Which factor could best explain these
clinical findings:

Maternal overdose of Local Anesthetic

Using Bupivicaine versus
Levobupivicaine in epidural

. A cord blood gas pH of 7.05
. Using Ropivicaine in epidural
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Question 9

Which block should produce the lowest

OGmpe

serum concentrations of bupivicaine if
100 mg were injected?

Epi-vaginal
Intercostal
Caudal

Subcutaneous abdominal skin infiltration
using bupivicaine with epinephrine

pilaiils Jlgdlies -,\__..-\.15.11 [HEP: 1

S S s



Question 10

A infant presents in the ER following
circumcision. The infant appears blue
and has had a seizure. Which piece of
clinical information would help quickly
diagnose the infant.

A. CXR

B. ABG

C. CBC

D. History of EMLA use prior to circumcision
The End

* That's all Folks!
+ Thank-you

* Questions... Answers possibly?
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