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Rationale for Pain Control in Dental
Hygiene Care &

QO
| >
* Pain Control s\®
— Initial Therapy \\O
g -
— Tooth Sensitivity &
» Control of Bleeding N
0(\
Q
&6\
AO
xS
2
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When to Use Local Anesthetics
in Dental Hygiene Prq@lﬁce

Client exhibits low pain thresho@(b

Treatment to be performed |s<§;5<ten3|ve enough
to warrant anesthesia i.e. g@xtant or quadrant
scaling AQ’

Periodontal therapy@%ludlng root planing and/or
soft tissue curettag®

Localized ar 3&# more extensive periodontal
mvolvemen&}

&
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When to Use Local Anesthetics
in Dental Hygiene Prasfice
(\\

‘\Qrb
« Periodontal therapy generatg?abundant
bleeding making visibilityb icult
* Any instance where &E@‘Eedure, as assessed by
the clinician, will prgaruce PAIN!
D)
S

&

<
&
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Reasons for Hesitation to Use
Pain Control ,{&&5&
* Time @
- >
 |nconvenience .&\\
N\
» Lack of Knowledge &
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Increasing Usagep

.{&O
Q
« Awareness @’b
 Increase Knowledge of Pain Iﬁ‘anagement

« Appropriate Training &‘:’\
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Desirable Properties of Local

Anesthetics  &°

O

X
\}

©
Sterile agents &

Stable in solution but will re@)dlly undergo
biotransformation in the g@ly

Non-irritating to the ts@ﬁes

Will not cause pe(gmanent damage to the nerve
structure &

Low systemlg?‘{gxmlty
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Desirable Properties of Local

Anesthetics  &°

(e
Low potential for producing aI&%c reactions

Adequate potency without-ySe of harmful

concentrations AQ’@
Rapid onset of anes@e%ia

_ong enough durgtion to permit completion of
orocedure (s)\’“

Q\
2
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Important Facts for the
Administration of Local An@@ﬁheaa

* Thorough knowledge of the clgge?ts medical
history essential \\
X

» Knowledge of compllcat@f?s that could occur

» Thorough knowledg%@‘ anesthetic agents and
vasoconstrictors tg@nable appropriate selection
of agents K&

(6

<
&

=8 [UNIVERSITY | Rady Facultyof
& of MANITOBA | Health Sciences




Important Facts for the
Administration of Local Anggthesia

Q
« Certain agents are contraindicg{& for certain
medical histories O©
Q

— l.e., uncontrolled hype@@roidism (no
vasoconstrictors) &

» Elderly clients are @n multiple meds therefore
must have a thg(’bugh understanding of drug

interactionsq}@
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Pain Perception

S
(
N
O
Peripheral Nerves | (S'Spinal Cord CNS
(PNS) R\
S
SP
R~
Receptors S S

O
| QA
StlmulusQH Receptor ‘ CNS

.&0
9 (Brain registers as Pain)
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Pain Reaction

O
PERSON'S PEQ«&E‘PTIONS
<

&T
\&(\e

PERS{@ISI’S REACTIONS TO THE

Q PAIN
&
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Pain Reaction ¢
High

Low \5(\ High
PaiQﬁ”hreshold

O
(6
NOTE: pal $4ction and the pain threshold are

inversa&ly related
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Mechanism of Nerve Impulse
x9O

PO
De
Re

Refractory Period

arization

nolarization

nolarization
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Resting

Step 1 A
and B

Step 1C

Step 2

Figure 1-7. 7Top, Resting

3 Extracellular fluid
Na ’ Nerve membrane

Normal
~70 mV

(resting poten
S
N
N\
%% —-60 mV

depolarization to
reshold potential)

Nat + 4+ ++

GO AT E T T T S 7 ¥
o Potential

+40
(rapid depolarization)

Repolarization
~60 to —90 mV

TOTET L ELTTT . B "f%ﬂ:’ﬁfﬁ””’llfiﬂlIl&f/’f’»‘:

sntial. Step 1, A and B, Slow depolarization to threshold., Srep 1, C,

Rapid depolarization. Kep =, Repolarization.

Pol

P

impermeability of cell membrane to sodium

Zation
zation is caused by relative
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Resting

Step 1 A
and B

Step 1C

Step 2

Figure 1-7. Top, Qting potential. Strep 1, A and B, Slow depolarization to threshold. Step 1, C,
Rapid depolary

Depolarization

Extracellular fluid

Nerve membrane

VIR P LI TS "D EETEE ST ook 22

eerl] [EETRETaN P T E B o Normal

i - ~70m
- X (resti tential)
PO Q

VO EEEETEEEE TS

Firing

-50 to -60 mV

(slow depolarization to
threshold potential)

Potential
+40
(rapid depolarization)

Repolarization
~60 to -90 mV

;™. Strep 2, Repolarization.
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N O Ok DdhRE

Depolarization

O
S
N\
Stimuli alter permeability of cel@@\mbrane
Sodium allowed into axoplasnsa\
Potassium goes out Kc:,{&
Positive charge in axo @
Negative charge o@gde membrane
Threshold Poteghl } |
. O Point of
Change
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Nerve membrane

el el BT A

Normal

Resting B -70 mV
(resting pQtential)
iring
Step 1 A —50 to -60 mV
and B (slow depolarization to
threshold potential)
Potential
Step 1C +40
(rapid depolarization)
o
22T
KE = Repolarization
Step 2 > P

—60 to -90 mV

Figure 1-7. Top,
Rapid depolariz

m&ng potential. Step 1, A and B, Slow depolarization to threshold. Srep 1, C,
. Step 2, Repolarization.

UNIVERSITY | Rady Faculty of
or MANITOBA | Health Sciences




> w e

Repolarization »

x9O
Membrane again impermeable@@é\;dium
Potassium pumped back intoéxon
Sodium pumped OUT by @’b%lum pump
Normal membrane po&\ﬁtlal restored (-70mV)
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Refractory Period&

Q

1. Absolute Refractory Period: m;&rve IS unable to

2.

respond to another stlmulus\

Relative Refractory Pe@b’d follows the ARP but

can only be Initiated Q@a stronger than normal
Impulse.
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How Local Anesthetic rks
pl

N\
* Primary effect occurs during de rization
— Nerve membrane depolariz%&

— Anesthetic attaches to a-qﬁecific receptor at the
nerve membrane (Iocg@‘a near the sodium

channel) Q
— No action potentigldevelops
~

NOTE: In myeLLQé%ed nerves where impulse travels
between No%eﬁs of Ranvier, anesthetic must cover
2-3 nodea@ 10mm of nerve)
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Mechanism of ACtIOan

S
* Primary effect of local anesthet&,igs\\a decrease
in the permeability of the nervgSmembrane to
sodium ions °

S\

« Seqguence of Action &S
— Displacement of calciurrk‘(@‘}ls from nerve receptor site
— Binding of local anesgjgic molecule to this receptor site
— Blockade of the sodfiim channel
— Decrease in sQdiim conductance
— Depressiorb(}r te of electrical depolarization
— Failure t@Qeach Threshold Potential level
— Lack &*development of propagated action potential

— Conduction blocked Rady Faculty of

Health Sciences
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R
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Extracellular fluid

Lipid membrane
Lipid membrane

s\ Axoplasm
O

Mechéi@sm of Action

Prin@ effect of local anesthetic is a decrease in
tIQ(permeabiIity of the nerve membrane to sodium
lons
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Mechanism of Acggﬂ

« An impulse that arrives at a bloc % nerve
segment is stopped becauseg{ Is unable to
release the energy needqd\for continued
propagation. .A@&%

* The nerve block pro@i&ed by local anesthetics is
called a “nonde rizing nerve block”

g
O

Q)

S
o
4
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General Chemical Fqgms

* Most injectable local anesthetics a,lb‘@\tertlary

amines S\
Typical Local Anestcrox\@xlc Structure AminoAcld
N

ic AG'd Lipophilic Part Inte@%duate Chain Hydrophilic Part

Benzo ‘ 0(\ te’ 2o

Ester R @ %\Q/ COOR 1 55 N< Ny

X
AO R3
. N
Amide R > <R4
R
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Chemical Form @

: {&O

Lipophylic part is the largest p the molecule
and Is derived from benzoic g&id or aniline
Hydrophilic part is an amirg?(@acid derivative of
ethyl alcohol or acetic ,agziﬁ

N\
Local anesthetics witiout a hydrophilic part are
not suitable for in@@‘tion but are good as topical
anesthetics 6\

Intermediat@(‘i%/drocarbon chain determines

Whetherﬁi@% an ester or amide linkage

Local a?'nesthetics are classified either as esters
Or amldeS == [JNIVERSITY

5 Rady Faculty of
1. ot MANITOBA

Health Sciences




Nerve Sheath

Local anesthefic T || >L|p|d
L IIAQ L

‘Weak base (\\

*Unionized . .
-Readily diffuses ral mucosal tissue
through Q (not lipid soluble)

lipids S

BL@
Therefore, mus rthe chemical structure

of the anesthetic ¢
to get it ac \?% the tissues to the nerve!

EE EE

~% [NIVERSITY | Rady Facultyof
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pH

.{&O

Normal body pH = 7.0 — 7.4 (sligltly basic)

If BASE injected into a BAS§<§> ittle effect
X

If ACID injected onto a B&%E -> part of acid will
neutralize into base ug@ equilibrium is reached

Therefore, anesthgtics have acid (HCL) added
to them to enalge’“solution to MOVE through the

tissues to thgclqerve

When th%ﬁqérve is reached only the ionized
portion‘b‘f the equilibrium yields the anesthetic
property (activity)

;gx UNIVERSITY | Rady Faculty of
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If anesthetic injected into mLEé#ned” tissues
(pH=5.0) No reacj,ﬁ?e)n — No Movement!

0{\
Z,

O
nvno 1. Agﬂ solution <==) Acid tissues
w é&ﬁore dilated blood vessels carry away anesthetic!
o
\
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PKa (Dissociation Congztant)

« PKa is the measure of a molec%@s affinity for
H+ ions o

 When ‘-‘7\PKa

Y5 the drug Is In Cation'r@%m (positively charged RNH*)
O35 AND
Y5 the drug ex~1§% as a Free Base (uncharged RN)

* Proportion ot&gch form depends on the pH of
the solutloazbr surrounding tissues

L
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PKa (Dissociation Congztant)

Uncharged Helps diffuse ageng@to nerve cell

RN membrane o
Charged Allows bmdmg@f agent to nerve cell
RNH* membrane&&

If high pH Lower I{SQ— more RN’s (better
diffusigh), but less RNH* (poor

bn@hng)

If low pH <13I|gher H* = less RN'’s (poor
@Q diffusion), but more RNH* (better
R binding)
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PKa (Dissociation Congztant)

 Rate of onset of clinical action | (I\ated to the
PKa of the local anesthetic ar@t pH of the
extracellular fluid ’6

* They determine the ea@%f movement of local
anesthetic to the ne%@sheath

» Ideally, they sho%g‘zbe equal’
RN - RN + H+
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Local Anesthetics With

Vasoconstrlctors@

Are acidified by manufacturers @@etard
oxidation of the V&SOCOHStFICt@i

This prolongs the drug’s ej}(e%tlveness
Antioxidant agent: sod@%’\ bisulfite
If pH is lowered, onsét of action is slower

16\
X
Q} +

+ -
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Esters VS Amides&
.,&o

* Anesthetics come in two categ
1. Esters: biotransformed bgi\blood plasma
2. Amides: blotransformél:i by liver
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‘ Biotranstformation of Egiers
xO

Ester
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Atypical Plasma Cholinesterase

(%
o
Q
« Approximately 1 in 3,000 peopl s an atypical
form of plasma pseudocholin@terase, which

causes an inability to hydrc@\ze ester-type local

anesthetics and other c ically related drugs
e.g. succinylcholine\(ﬁéed during general
anesthesia) Q
D)
S
Q}@

#==% UNIVERSITY | Rady Facultyof
L1 of MANITOBA | Health Sciences




Biotransformation of A@ides
x9O
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Amides >
o°
S
Q
 Significant liver dysfunction or heart failure are
relative contraindications tgsthe use of amide

type agents c’,ié

 Biotransformation proc@,@%s of LA are capable of
producing significantlinical problems (those

with “Congenital”,@%themoglobinemia)

K . .
* Those receva@ prilocaine LA or benzocaine

topical in Ia&&e guantities are at higher risk for
develo%i{cé?methemoglobinemia

#==% UNIVERSITY | Rady Facultyof
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Contraindicationsofo
@)

X0

N\

« Absolute Contraindications: undgﬁb 0
ministered

circumstance should this drug b&

because of its highly probab!e&\g&lc or lethal

reactions &

* Relative Contraindicati@rq(s: drug may be

administered to the ps@i@nt after carefu
the risk of using the(@rug to its potentia
an acceptable alge’?native IS not availab

— The smalleéﬁeﬁective dose should be

ly weighing
benefit and

e.
used

— There i@QQ’inghtly Increased possibility of an

adve@e reaction

== [INIVERSITY
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Excretion o

.{&O

* The kidneys are the primary excg@tory organs for
both types of local anesthetic 8gents and their

metabolites. ’6

« Patients with significant &Cﬁal Impairment may

be unable to remove t&@ local anesthetic agent
from the blood

— This would resﬁﬁ\m elevated levels in the blood
and mcreaigcbotentlal for toxicity

— This sh d be considered a relative
cont@iﬁ ication

B@? UNIVERSITY
of MANITOBA

Rady Faculty of
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Central Nervous System 4CNS)
xO

N
* LA's readily cross the blood-braing@\ier

 Action on the cells of the CNS\\:&epressed activity
* Low non-toxic levels = no Q@S actions

 Toxic overdose Ieve\g@“generallzed tonic-clonic
convulsive eplsode@

» Conversely at Iowér doses, local anesthetics have
an anti-conv r?g effect and have actually been
used to de @*ase the duration of both grand mal and
petit ma&ﬁ E?zures

™ UNIVERSITY | Rady Facultyof
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Central Nervous System 4CNS)
O
N
« **Clinical onset of either excita %igns or
sedation following the adminigr tion of a local
anesthetic should be a war@"ng of a possible
generalized convulsive i5ode which could

ultimately result in re\s)&ratory arrest if severe
enough Q

E s&’&
A()
& _ :G:’Convulsio
v ‘ = ceshia
espira
X s ory

M [NIVERSITY ‘ 1 FRSGlor
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Cardiovascular System@CVS)

« LA’s have a direct action on the ’éart
(myocardium) and on the perd‘)s eral vasculature

* Action on the heart ’C\
— Decreased electrical. Q%Cltabnny
— Decreasec condusbgn rate
— Decreasec foggé\of contraction

6
NOTE: leo%@l(he and Tocainide have been used

to treat aq{R/thmlas
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Action on Peripheral Vascylature
xO

N\
 All local anesthetics are vasodil%ﬁ\g except
cocaine which iIs a vasoconstgc r

 Vasodilating effect results (iDQ:\
N

— Increased blood flow AQ’
\

— Increased rate of absQYﬁtlon

— Decreased durati%rx%f anesthetic

— Increased bleed§ﬁg

— Increased Jg\’\ﬁés of anesthetic (that could lead to an

overdosSQ
— Prim@ effect of LA on blood pressure is hypotention

Rady Faculty of
Health Sciences
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Drug Interactionsp
O
N
 CNS Depressants (e.qg. Narcoti%;b%nti-anxiety
agents, phenothiazines and b@ iturates) if used
with local anesthetics poteqﬁate the
cardiorespiratory actio.nA@}(The LA.

« Conjoint use of LA’ssaﬁ\d drugs that share a
common metabojg_@?pathway may produce

adverse reactiofts
(6
%

&
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Drug Interactions
<O
« Drugs that induce production o %atic
microsomal enzymes (eg. Bagsi urates) may
alter the rate of metabolism\céf amide anesthetics
(increase hepatic micro al enzymes = > rate
of metabolism of the Ig

Q
DY
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Malignant Hypertherggia
.{&O

Pharmacogenetic disorder @’b{\
Genetic variant in the individual alters the

-\

response to certain drugsﬁc,\

Acute clinical manifes@%ns: tachycardia,
tachypnea, unstabI@\E.P., cyanosis, respiratory
and metabolic sis, fever (108 F or more!ll),
muscle rigidi%@nd death.

Mortality g@%es from 63% to 73%
Q’K
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Malignant Hypertherggia
.{&O

« Many commonly employed ge ﬁ\anesthetics
can trigger malignant hyperthgfmia In certain
individuals c’,{é

. X

* Amide type local anest@@tlcs were thought to

provoke malignant hyﬁerthermia and were

absolutely contra,@@icated for susceptible
patients S

> . .
* However, n@@'e current research contradicts this
theory @Q
R
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Malignant Hypertherggia
.{&O

 Amides are now considered asg@l? relative
contraindications S

 |If a patient discloses a hiifﬁ/ of malignhant

hyperthermia, the patiqs@s physician should be
consulted prior to treatment.

« Most patients Wj{h‘q(\?//lH can be safely treated by
close monitorig and use of “safe” drugs which
now includ@%e amide local anesthetics with or
withothQpﬂ]ephrine
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Methemogloblnem@>

Methemoglobinemia is a conditi Fg\n}ﬁ‘n which a
cyanosis-like state develops | m} e absence of
cardiac or respiratory abnor ities

When the condition is se g’ée the blood appears
chocolate brown, & resg@ tory depression and
syncope may occur.

Death is rare, alth 0h a possibility.

Methemoglobin Fma IS primarily caused through
Inborn error metabolism or they may be

acquired t h the administration of drugs or
chemical mcrease formation of
metheryd obln (prilocaine and benzocaine)

;gx UNIVERSITY | Rady Faculty of
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COMMONLY USE@LOCAL
ANESTHETIC Q\‘\@ENTS

N
X
S

QA
S
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Classification of Local Anegghetics
xO

Esters @@%ides

Esters of Benzoic Acid . Artlé'sme

« Ethyl Amino Benzoate @plvacame
(Benzocaine) Q}(?Jdocalne
‘N

» Tetracaine {\\ * Mepivacaine
N * Prilocaine

=% UNIVERSITY | Rady Facultyof
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Concentration NS
.{&O

 "Preparation of anesthetic ager@@g\ccording to
their potency’ S

— E.g., weakly potent agents are@%duced In higher
concentrations in order to a@tﬁ’éve desired effect

— Lidocaine 2% VS Priloca{‘@ 4%

O

Q
DY

S

Q}&*
&
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Potency

(%
0
.{&O
* “The amount of anesthetic requi to produce
the desired effect” S
Q
&
R\
N\
0(\
<
Kvlﬁ‘
A()
S
S
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Maximum Recommended@oses
x9O

EXAMP!E FOr,
PRODUCT | % AN ABSOLUTE MAXIMUM
DOSE
2 .

% 1:50,000 epi 7 mg/kg for 500 mg or 6 cartridges
2 % 1:100,000 epi both 45 gor 11 cart's 500 mg or 11 cart’s

4 % 1:100,000 epi 7 mg/kg for \4 0 mg or 6 cart’s 500 mg or 6 cart’s

4 9% 1:200,000 epi both 420 mg or 6 cart’s 500 mg or 6 cart’s

3 % Plain }b

Lidocaine

Articaine

. . 6.6 mg/k 396 mg or 7 cart’s 400 mg or 7.5 cart’s
0 .
BEIEREIUE ) 2 % 1'20’090 both 396 mg or 11 cart’s 400 mg or 11 cart’s
levenordefrin
Prilocaine 4 % Plain &%g/kg for 480 mgor 6.5 cart’s 600 mg or 8 cart’s
4% 1:200,000 s\ 480 mg or 6.5 cart’s 600 mg or 8 cart’s
EIVERETE 5 % 1:200,000 @ 2.0 mg/kg &w?MEQBSS;ETE fA?ArQ?MEQngéETE

UNIVERSITY | Rady Faculty of
or MANITOBA | Health Sciences




Local Anesthetic Calcu@tions
x9O

\\ .
Formula  Exa . 2 cartridges
— 1.8 ml per cartridge X of @ocaine HCL 2%
Number of Cartridges X _
Concentration of solution = '{QAl'B X2X20=72mg

Q}“)— 1.8 X 1X20=36
‘N7 _— MRD for Lidocaine: 420 mg
O - a20m6-11
Concentrations ¥
— 1% =10 ml (s)\
— 2% =20ml xN\

N
— 3% =30l
— 4% =6Q§%

mg administered

™ UNIVERSITY | Rady Facultyof
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Properties of Topical Anesg@etics
O
N
* Most commonly used topical ’b(\
anesthetics are lidocaine and %

: O
benzocaine o

* Thelir concentrations are@&“’\
considerably higher t
those used for injection

 The higher con&eﬁqr/ations
facilitate di]‘fu%iI of the drug
through the fRucous

membra
Qﬁ
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L 1& of MANITOBA | Health Sciences




Properties of Topical Anes&@etlcs
.{&O

« Higher concentrations also ’b(\
lead to greater potential for O‘\
toxicity c.o{o\

« Topical anesthetics do, N@T
contain vasoconstri@\s &
because agents
vasodilators, vqgémar
absorption iiqéapid

« Many of tgéz’local anesthetics
are ineffective as topicals
(.e., prilocaine, mepivacaine)

= [UNIVERSITY | Rady Facultyof
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Benzocaine _»

@3
* Mode of Action
— Direct absorption by free nerve engn§
 Site of Action
— Mucous Membranes &
A@
* Products Available &
— Cetacaine (liquid & g T)) 14%
— Gingicaine (liqui @el) 20%
— Healthco Topic el only) 20%
— Hurricaine (l@@id gel & spray) 20%
— Topex (mQ%’red spray, liquid, gel) 20%
— Toplcqié,(?gel liguid, ointment) 18%

#==% UNIVERSITY | Rady Facultyof
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Lidocaine >

&

| | Q

e Lidocaine Base @’b

— Poorly soluble in water Os\

— Used as a 5% concentration -{C\

— Indicated for use on ulcerai C"abraded or lacerated

tissues :
0*\\
¥
D
(6
<
@Q
Q
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&
 Lidocaine Hydrochloride @’b{\
— Water soluble 5\
— Used as a 2% concent{ %n

— Penetrates tissues ge?fer than a base

— Potentially great@j:toxicity than base form
— Decreased pgfe%tial for allergic reactions
— Maximum(cécommended dose is 200 mg

<
&

»
w Y
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Lidocaine NS
9

S
 Products Available (4
— Lidocaine (gel, liguid, ointment) Os\ 5%

— Xylocaine (liquid, ointment) .{c\ 5%
Cj

— Xylocaine spray Q} 10%
— Octocaine ointment {\\A 5%
— Dentipatch 2 5%
2\
S
<
S
o
\
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Dentipatch
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Tetracaine o
.\'O
. )
* Properties @’b
— Ester Os\
— 5-8 times more potent than co@%e
— Duration of action is 45 minQ}fﬁetabolizes slowly)
— 2% concentration for twﬁs

— Rapidly absorbed by@ cous membranes
— EXTREME CAU{P@I: Great potential for systemic toxicity

+ Products Availgble
LN
— Supracamed@.? mg/metered spray)

— Cetaca{@ combination of: tetracaine 2%: benzocaine
14%:; Butamben 2%)
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Other Topical Anesthetics (8@ntinued)
O

X

N

« EMLA (Eutectic Mixture of Localﬁéa?esthetics)
lloc

— Composed of Lidocaine 2.5% andg‘r aine 2.5% An
emulsion of 1:1 of each drug ,6

— Designed for intact skin andéﬁ?\marily used in pediatrics
— Must be applied one hougsﬁefore procedure
— Reaches maximum at hrs and lasts 1-2 hrs

— Primarily used in m@gfcine, however studies have been
done to supportés use in dentistry, particularly in pediatric

dentistry  x\

— Now perf d for use in dentistry as a periodontal gel and
recom& ed for use in S&RP (Oragix Dentsply)
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Other Topical Anesthetics (gantinued)

<9
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Vasoconstrictors NS
,&O

 Why added to local anesthetics
— Constrict blood vessels and decreée blood flow to site of

injection : {&A
— Slow absorption of LA to blogdP’stream
— Lower blood levels decr the risk of overdose reactions

— Higher concentrationsﬁ A remain around nerves for
longer periods ,{(\Q’

— Minimize bIeedi@at site of administration, therefore useful
In procedures@(here bleeding is anticipated

Q‘OQ

#==% UNIVERSITY | Rady Facultyof
of MANITOBA | Health Sciences




Vasoconstrictors NS

&
IMPORTANT &

All anesthetics should cont&*in epinephrine
unless there is a very gg}b‘bl reason not to!!

AQ’
— E.g., procedures are ow(e\ry short duration
— E.g., patient I d
g., patient is meg{g@lycompromlse

%
é6
&
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Concentration of Vasoconstrictors

\Q’b

@’b
o
. Commo,n@x referred to as a ratio

— l.e., @OO means 1 gram or 1,000
r’gb a drug in 1000 ml of solution
N
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Vasoconstrictor Calcul%ﬂons
,&O

A
* Formula  Exa )

— 1.8 ml per cartridge X — g‘eartridges containing
Number of cartridges X .« Qepinephrine 1:100,000
Concentration of Agent = Q‘o\_ 18 X 2 X 0.01=
mg administered R\ ' T

\ 0.036m
« Epinephrine O J

_ 1:50,000 =0.0

— 1:100,000 = 0.8} mg

_ 1:200,00 i®\005 mg
* Levonord

_ 1:20,609 = 0.05 mg
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Contraindications for the use of
Vasoconstrictors &
N

« Very few contraindications to t anentrations
found in dental anesthetics 3

* There are 4 types of patieg@for whom the
administration of vasocg@%trictors must be
carefully weighed &

« ABSOLUTE COQ_{@QAINDICATIONS
— Patients with higﬁ\blood pressure
— Patients Witb\’@rdiovascular disease \V
— Hyperth)é)lQ% patients ’
— Sulfiteyensitivity
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High Blood Pressue
{&O

« Patients with the
following resting
blood pressures
should not receive
dental treatment
— SBP >200 mmHg ORp,
— DBP >115 mmHg&

B8 UNIVERSITY | Rady Facultyof
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Cardiovascular Dise%Ase
x9O

« Patients with severe cardiovas ?disease may
be at too great a risk for routi@ dental therapy
— Myocardial infarction within 6 @
— Patients who experience ar@f?a daily
— Patients with untreated c{\‘uncontrolled congestive heart

fallure 0

<
— Recent coronary atfery bypass surgery

— Severe cardia Q%hythmias, despite drug therapy
\

Q@
*Epinephg(ﬁe may be used in patients with mild to

moderate ‘cardiovascular disease
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Hyperthyroid Patle\ggs

* Epinephrine is ABSOLUTELY ﬁ’b(\
CONTRAINDICATED for hypgrthyroid patients

with clinical evidence of thgd%yperthyroid state
¢ Signs & symptoms: ,\Afz}

— Exopthalmos 0(\

— Hyperhidrosis \(\Q/
— Tremor S\&’

— Irritability, ne@ﬁ)sness

— Elevated Qéfy temperature

_ Inabilk?\fé olerate heat
— Increased heart rate
— Increased B.P.
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Sulfite Sensitivity e
<O

« Shelf-life of an anesthetic
with epinephrine is 18 mos.

 If no epinephrine, it is 3 Q)
years! R\

. Sodium Bisulfite is adfed to

prevent oxidation.of the
anesthetic 5\
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Sulfite Sensitivity@

R

« Several patients have sulfite
allergies @\/

* High risk groups are thos ’6
allergic to dried fruits; rgd}
wines and those wh ﬁ?e
“allergic asthmatl

« Allergic Asthm@cs have a
high mmdeng‘é\of sulfite &r\/#
allergies 6Qqérefore DO NOT

USE ERWNEPHRINE!!

#-8 [NIVERSITY | Rady Faculty of
[ & of MANITOBA | Health Sciences




Relative Contraindications
Antidepressant I\/Iedic.aét;iﬁns
Q

Tricyclic Antidepressants Mon@%ine Oxydase

«  Amitriptyline (Elavil) 5\ Inhibitors

* Nortriptyline (Aventyl, . (S%carboxazid (Marplan)
Pamelor) . A<z}(°F>hene|zine (Nardil)

* Imipramine (Tofranil) Q'+ Tranylcypromine (Parnate)

* Doxepin (Sinequan) o « Trimipramine (Surmontil)

 Amoxapine (Asendig]&)’{.(\

+ Desipramine (Norpfamin)

. Protrityline (Vi@’%:ti)

. Clomiprami@Q(Anafranil)
Q’K
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Relative Contraindications
Beta-Blockers (non selec:t;@,‘éa‘k only)

*Non-selective @Iectlve
Propanolol (Inderal) . oIoI (Lopressor)
Nadolol (Corgard) . Q@nolol (Tenormin)
Timolol (Blockadren Timolate, K‘%cebutolol (Sectral)
Timoptic, Timoptol) \A Betaxolol (Kerlone)
Pindolol ((Visken) D%+ Esmolol (Brevibloc)

+ Alprenolol (Aptine) & .+ Bisoprolot (Zebeta)
Labetalol ((Trandate, 6&
Nomodyne)

Oxprenolol (Traéljsor)

Sotalol (Sota@t)
Carteolol @:%rtrol)

Penbutolol (Levatol)
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Other Medications
Relative Contramdlca@g?]s

* Phenothiazine @’b
« Antiarrhythmic drugs os\
* Levodopa Kc,\

« Cocaine—thereis a g&eﬁer chance of
developing cardiac abr ythmias & arrest

* Any Drug Abusexr’s
« ASAIV,V, &,QA[

Q

*If you ms“ét use a vasoconstrictor for any of these,
then use the lowest dose!!
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Signs of Drug Abuse
x9O

* Opioids (Heroin, Morphine) @’b{\
— Pinpoint pupils (flip light on & off, ig\o change, think
opioids) Q)

 Amphetamines (Crystal M‘é’\th, etc.)

— If light on eyes, 1st cors@ then dilate again, sweating,
tremors, hyper

<
. Cocaine K’&
— Same as am%&amines
2
@Q
Q
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Signs of Drug Abuse
x9O

. )
 Hallucinogens (LSD, Angel Dus{}@
— Pupils dilated, Increased blood pr%sure & heart rate, face

flushed °{C\
* Marijuana S
— Red eyes, hunger (\\A

, @0
~
O

Q
S
o
4
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These patients

ASA Categories are dentally
(American Society of Anesthesmloglsts)o \O treatable.
ASA | Normal healthy patient (\\

« Everything WNL @’b
« BP 140/90 or less X

ASA || Mild systemic dlseassgﬁo
« BP 160/95

* Well-controlled @&hmatlc (never hospitalized)

« Well-contr I@ epileptics
« Type 2 Diabetes (NIDDM) (80% of Diabetics)

ASA |l More _S_eQQ%e_ Systemic I_Diseasg

. Acéﬂy limited but not incapacitated

60-199/95-115 (treatable but must modify
Q} are)
OQ Type | Diabetes (IDDM) (controlled)
{~ « Heart attack or stroke >6 months ago
\4

« Angina (stable) 1-2 episodes/wk but consistent &

predictable; pain resolves with 2 tabs nitro. f
Tmmes




These patients

ASA Categories are NOT

) » dentally

(American Society of Anesthesiologists P treatable.
X
\)

ASA IV Incapacitating disease whi {ds a constant threat
to life, even at rest. Samé\a ASA Il but worse.

ASA V Very ikkgé\tient, not expected to live >24 hours
(en&@cage disease).

ASA VI

ansplanted).

Recent heart attack &@troke within last 6
months SN\

Recent coronary\bypass surgery

BP 200/115

End stag

End stage renal disease; liver disease; carcinoma

Mmically dead (being kept alive until organs are
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Important Note N
x9O
N
e Vasoconstrictors are not contrany¥dicated for a
patient whose medical condit@n has been

diagnosed and is under caotrol through
medical or surgical me%a;g’

e And If VasoconstrictqgQ% administered:
— Slowly <

N
— In Small Quantit] S

— And After Ne@'s\;ive Aspiration
Q
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Three Major Methods by which
Drugs Produce Adverse &sﬁctions
 Toxicit d by Direct Ext 'Q\f

oxicity caused by Direc xesr:g@n 0

Pharmacological effects o
— Side effects -{C\
— Overdose Q}c’

. N
— Local toxic effects (\\

« Toxicity caused b,\é\éﬁ’eration In the Recipient
— Presence of dise‘q’sﬁe (hepatic dysfunction, heart disease)
— Emotional dig\m\r%ances

— Genetic a érations (atypical plasma cholinesterase,
malignim yperthermia)

— ldiosywncrasy
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Three Major Methods by which
Drugs Produce Adverse ngﬁctions

&
 Allergy to the Drug OK
— Major difference betwqén toxicity and
allergy AQ’

+ Toxicity is DOSE D\EPENDENT
. Allergy is N({Q‘DOSE DEPENDENT

(6

<
&
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Toxicity

(%
0
,&O

“The amount of anesthetic agen@@equwed to

produce a toxic overdose” o

6
*The greater the potency @% greater the risk of
toxic overdose! \50
Q
~
A()
S
S
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Toxicity

60’2}
XX
L . O
 Toxicity will occur If: be
— Too much is given OK
— Absorbed too quickly .{C\

— Metabolized too slowly AQ}G)

— Unable to be excreted (\\

Z,

. AN .
*Toxic overdose r&é‘y be due to either faulty
technique or nz@mcal compromise
Q

&
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Local Anesthetic Overggse
<O

« The most common of all true a@@?se reactions
(up to 99%) S
* The drug must gain accesg’t% the circulatory

system in quantities suﬁi&ﬁent to produce
adverse effects on t@es of the body

* The reaction con@%es only as long as the level
of the agent re@\ains above the threshold for
overdose Q}&*

&
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ldiosyncrasy _»

0
.{&O
An unexplained adverse drug r@@?ion that is
neither an overdose or an all%gy

Cannot predict ng{é
Thought to be genetic. %
Treat symptomatic%H?Q

—i.e., AB,C. 6‘&(\

Q\
2
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Causes of Overdosc@
,&O

Total dose too large >

Absorption unusually rapid 5\
Intravascular administratigﬁ%f LA

Biotransformation unu§&%lly slow (impaired liver
function) D

R4 .
Drug slowly elingiRéted through kidneys

(impaired ki%&éﬁ/ function)
QQ/
Q®
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Prevention of OverdQ;se
<O

Thorough assessment of medi@@%\i\story

Use of an aspirating syringe 5\

Use of a needle no smallg{r,\’ﬁan a 25 gauge
(may be impossible to.ggpirate with a 30 gauge)

Aspiration on at Ieagbﬁvo planes before injecting
(45-degree rotajigfr of needle to change

direction of beve
) )

Slow injectgi,%n of the solution!
R
Q’K
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Prevention of Overdg&e

« Slow injection is the most im (t\ant factor in
the prevention of adverse dgu reactions!

\
O
* Under no cwcumstanc@s should injection of
1.8 ml be attempted™ <1 minute!
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Clinical Manifestations of LA

(%
Overdose &P

N\
Talkativeness ®®°
Apprehension S
Excitability -{6

&

Slurred speech , A‘Z’

Generalized stutter, @%dmg to muscle twitching
& tremor of famal@ascles and extremities

Elevateo bloodcgsressure
Elevatec heqﬁ\ rate

Elevatec é@splratory rate
QX
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Progressive Symptoms with
Increased Blood Le\@%

Generalized feeling of Ilghthea@@ness and
dizziness

Visual disturbances (mablbo{y*to focus)
Auditory disturbances. 4‘?/
Drowsiness and dlsohentatlon

Loss of conscm;{s\ﬁess

@
Q‘OQ
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Moderate to High Overdos%ql_evels
x9O

* Generalized tonic-clonic seizurg@f%llowed by:
— Generalized CNS depressiocfj\

— Depressed BP, heart ra{@@w respiratory rate
<
‘N

N\

« NOTE: Possibility ta‘a}%xcitatory phase may be
brief or missing'sg’l?st manifestation of overdose
could be drowsthess, progressive
unconscim@ﬁ'ess and respiratory arrest. This Is
more cgmﬂmn with Lidocaine.
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Clinical Manifestations of
Epinephrine OverdQs®
Q

Fear, anxiety @’b
Tenseness, restlessness os\
Throbbing headache
remqr | 0{\\
Perspiration 2
Weakness 6\’6\
Dizziness (6

Respirat difficult
p Qg&@ y
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Allergy

\Q’b

Allergic Responses to local ane&t@%tlcs Include:

— Allergic dermatitis
— Asthmatic attack {g*
— Systemic anaphylaxis {o

Most frequent is dern@ﬁ)loglcal reaction

Life-threatening regponses can occur, although
this is rare ™

O o
Most freque&ﬁhypersensﬂwﬂy IS to ester-type
anesthetlcézf

AIIerglszf’eactlons documented to the contents of
the cartridge
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Clinical Manifestations of Allergic
Reaction &

N\
Skin reactions @’bo
Cramps, nausea, vomiting 5\
Respiratory distress &c:){&'
Cardiovascular distres(gSQ’

Q/\B

DY

S

A

<
&

=% UNIVERSITY | Rady Facultyof
L 1& of MANITOBA | Health Sciences




Summary of Significance of
Medical History &
{\\

@’b
Liver Dysfunction (relative for amide) é\
Kidney Dysfunction (anesthetic w&hlpaution)
Malignant Hyperthermia (rela@f@ for amides)
Plasma Pseudocholines q'@se deficiency (no ester)
Uncontrolled hyperthyggidism (no vasoconstrictor)
Cardiac arrhythmigs\no vasoconstrictor)
Asthmatics andcqgcumented allergies (no vasoconstrictor)
Sulfite sens@y/allergy (no articaine or vasoconstrictor)

L
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 All Photos and Diagrams were ¢ (l\ed from the
HYGN 2380 2014 Pain Management Study
Guide by Salme Lavigne agth Malamed'’s 6™

Edition of the Handboq&é&‘f’Local Anesthesia,
2013 N
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