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Local Anesthesia

DEFINITION
Local anesthesia may be defined as the reversible regional
loss of sensation to a painful stimulus as well as loss of sen-
sation of touch, temperature and pressure. This is brought
about by an inhibition in excitation of the nerve endingsora
reversible block of conduction in the peripheral nerves. This
does not produce a loss of consciousness of the individual.
Cocaine was the first of the local anesthetics to be dis-
covered and it is also the only naturally occurring LA. All
others such as lignocaine, procaine are synthetically derived.
Discussion of the actions of local anesthetics should be
preceeded by a brief idea of the physiology of nerve con-
duction.
Propagation of electrical impulses is brought about by
the alteration in the ion gradient across the nerve cell wall
(also called axolemma). This process helps in transmitting
sensation along a nerve.
= When the nerve is in the resting state, there is a negative
membrane potential of -70 mV.

= This is because, in this resting state, the sodium/potas-
sium adenosine triphosphate pump acts by transporting
the sodium ions (Na*) out of the cell and potassium ions
(K*) into the cell.

= Thisisanactive transport pump which in this way creates
a concentration gradient by which it favors the transport
of K* out of the cell.

= The nerve membrane, however, allows K* ions to pass
through it easily but does not allow the passage of Na*
ions through it.

= Therefore, negatively charged ions accumulate within the
cell (axoplasm). This explains the negative resting mem-
brane potential.

Depolarization

= When the nerve is stimulated, it gets depolarized. Depo-
larization causes impulse propagation.

= During depolarization, the nerve membrane becomes per-
meable to Na* also and thus initially there is a gradual
entry of Na“ into the cell through the nerve cell mem-
brane,

= Once the Na* ions enter the cell, the transmembrane elec-
tric potential increases. Once the potential reaches a
threshold level or the threshold potential is achieved

(approx -55 mV) the permeability to Na* incre: due

to the activation of sodium channels. This cause: i

influx of Na'. o o
At the end of the depolarization, the potential is =

+35mV. . _
These alterations in nerve membrane potenti: 4,

termed as action potential.

Repolarization o o
The last phase of action potential is repolarization

During this phase, the nerve membrane permeability to
Na* decreases again. ‘

The K* ions move along the concentration gradient and
come into the cell while the sodium ions go extracel]y-

larly. :
» The activation of the sodium/potassium pump restores

the resting membrane potential of -70 mV.

MECHANISM OF ACTION

= The local anesthetics basically block the influx of so-
dium ions. This inhibits the depolarization process itself
and thus since the threshold potential is not achieved, there
is no propagation of the action potential.

= Local anesthetics are weak bases. To make them in-
jectable, they should be water soluble and, therefore, a
hydrochloride salt is added to the local anesthetic.

= Inaqueous solution, this salt dissociates into ionised and
nonionised forms and equilibriates between the two.

» ForLAtobe effective, it has to first diffuse into the nerve
cel I membrane. The nonionized base has lipophilic prop-
erties and is responsible for the diffusion into the nerve
cell membrane,

= Once the base diffuses into the nerve cell, due to the pH
?f“h“-‘ axoplasm, the loca] anesthetic reequilibrates into
onised and nonionised forms. Now the ionised form is
responsible for binding to the sodium channel receptor
fmd.lhus blocking the sodium channel to prevent depolar-
ization.

. Thf:rcff)rc, the lipid solubility of the local anesthetic so-
lution is essential. Since more than 90% of the nerve
membrane jg made of lipids, for LA to diffuse into the
Nerve membrane, lipid solubility js important.
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» Themore lipid soluble the solution, the faster it penetrates
through the nerve membrane to block the sodium cha n.-
nels. The faster it diffuses, the faster is the onset of action
of LA.

= Since LA exists as ionised and nonionised form, the nro-
Poni_on of these forms depends on the pH of the s.urrolzld-

ing tissue. The nonionised part helps in diffusion through

the celll mf.-*:mbrane and a decrease in the pH of the sur-
rounding tissues shifts the equilibrium towards the ionised
form (not useful for diffusion through the membrane)

Therefore, the onset ofaction is delayed. )

Forexample, in case of an infection or an inflammation

the acidic environment increases the ionised form of lh(;

solution, thus making LA less effective.

THEORIES

Various theories have been proposed regarding how exactly

the local anesthetic blocks the influx of sodium ions.

1. Acetylcholine theory

2. Calcium displacement theory: It was believed that cal-
cium which is present at the sodium channel was respon-
sible for the transport of sodium through the channel. The
local anesthetic was said to displace the calcium, thus
preventing the influx of sodium. This theory was, how-
ever, disputed by clinical experiments which showed that
even in the presence of excessive calcium around the
nerve trunk, it did not alter the effect of the local
anesthetic.

3. Surface charge repulsion theory: It was believed that
the charged local anesthetic molecules bind to the nerve
membrane surface and alter the electrical potential. This
theory also has been disputed.

4. Membrane expansion theory: This theory proposes that
local anesthetic is absorbed into the cell membrane and
causes an expansion of the membrane itself. This causes
a narrowing of the sodium channels, thus preventing its
influx.

5. Specific receptor theory: This theory states that there
are specific receptors present at the opening of the so-
dium channels. Local anesthesia diffuses across the nerve
membrane and binds to these specific receptors. This
binding probably leads to an alteration in the structure
and functioning of the sodium channel and thus prevents

the influx of Na™.

CLASSIFICATION OF LOCAL ANESTHETICS. :
The chemical structure of local anesthetics basically consists

of three components. i :

1. Aromatic group: Thisis lipophilic and is made of a ben-
zene ring. :

2. Amine group: hydrophilic part.

3. Intermediate chain:
« This connects the aromatic and the amine group.
» Canbe cither an ester or an amide.
«  Local anesthetics can be classifted based on whether
the intermediate chain is an ester or an amide.
« This structural difference affects the metabolism of
the drug.

Local anesthetics may be classified into:
1. Amino esters

«  These local anesthetics are metabolised by hydroly-
sis by plasma pseudocholinesterase.

» Insome patients there may be genetically a structurs’
defect of this enzyme. In such cases the Jocal ane:
thetic cannot be metabolised and the blood levels may
be toxic.

« Oneofthe products of hydrolysis of this drug is PABA.
This is a known allergen. Therefore, if'a patient is al-
lergic to this type of local anesthetic, use of all other
local anesthetics of this group should be avoided.

« Examples of ester local anesthetics are: cocaine,
procaine, chlorprocaine, tetracaine etc.

2. Amino amides

« Metabolised in the liver by microsomal enzymes.

« Use with caution in patients with liver disease.

« Lidocaine is metabolised by a specific microsomal
enzyme P-450 3A4.

« Examples of amides are: lidocaine, prilocaine,
mepivacaine, bupivacaine, etidocaine etc.

CONTENTS OF LOCAL ANESTHETIC SOLUTION
Usually contains the following:

Local anesthetic

Vasoconstrictor

Antioxidant

. Preservative

Fungicide

Salt

Vehicle

saaaN he e LR 2

. Local anesthetic: This may be an amide or an ester.
2. Vasoconstrictor: Epinephrine is used as the vasocon-
strictor,

» Local anesthetics are vasodilators; they cause vasodi-
lation of the peripheral arterioles in the region of the
injection. This causes the LA to be rapidly absorbed
into the blood stream from the operative field.

» Epinephrine added to the local anesthetic causes

vasoconstriction and prevents rapid absorption into
the blood stream.
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Therefore, a lower dose of local anaesthetic 1S €~
quired to produce the desired.effecl. _ 'S
» Also reduces systemic toxicity by decn*tasmg sy
temic absorption from site of administration. :

» Since it delays the absorption from the local site, t.he
local anesthetic lasts for a longer time locally, in-
creasing the duration of action.

» Increases the safe dose of local anesthetic that may
be administered.

= Epinephrine also causes hemostasis in the local RIEA
into whichiitis injected and therefore helps in creating
a blood-free field for operation.

» Usually used in the concentration of 1:100,000.

= Epinephrine has its own toxic effects.

1) May produce cardiac arthythmias in patients with
previous heart disease.

i) May induce hypertension in an already hyperter-
sive patient or a patient with hyperthyroidism.

1ii)May induce arrhythmias when used along with ha-
lothane.

iv) May hamper the healing of a flap if injected in the
region.

V) Local anesthetics with epinephrine should not be
injected in the ala of the nose or in the helix of the
ear since it may cause necrosis.

3. Antioxidant: Sodium metabisulphite. Vasoconstrictors
in the local anesthetic solution tend to get oxidised if
left for a while or on exposure to sunlight. Addition of
an antioxidant delays the rapid oxidation of vasocon-
strictor and prolongs the shelf life of the solution.

4. Preservative: Methyl paraben or capryl hydro
cuprinotoxin. The addition of a preservative is essential
in the use of multi-dose vials. It is not added in case of
single-use cartridges.

5. Fungicide: Thymol

6. Salt: Bicarbonate may be added to local anesthetics to
make the solution isotonic, Local anesthetic solution with
a vasoconstrictor is usually of a pH of 4-5 to prolong
shelf life. This causes burning on injection in a patient,
Addition of bicarbonate makes the solution isotonic and
comfortable for the patient.

7. Vehicle: Distilled water or Ringer’s lactate solution may
be used as the vehicle for dissolving all the contents of

the local anesthetic to make it injectable, Addition of so-
lution may also be done to re.
the drug. This provides additi
over a larger operative
dose administered.

duce the concentration of
onal volume for injection
eld without increasing the tota]

PHARMACOLOGY OF LOCAL ANESTHET|CS

Once a local anesthetic s injected into the tissues, it is dis-
tributed to all the body tissues, Organs which have a greater

. kidney, liver etc., receive more op
s brai r%uSed organs. The skeletal musceg
tration of the drug.

rfusion such a
f}fe drug than lesser pe
have the highest concen

nesthetics

. 1A .
Metabolism of LOc3 etics are metabolised by hyd; -

| anesth
rs: These loca : :
E.St‘ lasma pseudocholmes.terase g
po/ tabolised in the liver by . _
Amik M'I‘Eh kidneys help in excretion of the drug. Pat
Excret10ri-di5(;"rdel_S may not be able to excrete the drug v
with rena

may result in elevated blood levels.

systemic Effects of Local Anesthetics

ects on CNS . : W
EﬁThe local anaesthetic has basically a depressive effec:
L]

. :}J\l/?t(ligierapeutic levels, there is no significant chan e
on the CNS. )

» With mildly increased blood levels, local anesthetics have
anticonvulsant effect. This is because LA acts by depress-
ing the hyperexcitable cortical neurons of the CNS,

» With further increase in blood levels, it is manifested as
convulsions or an excitatory effect on the CNS. This is
because the inhibitory pathway of the cerebral cortex is
blocked. This inhibitory pathway actually prevents a sei-
zure and by the effect of local anesthetics which inhibit
this pathway, there is a precipitation of a seizure.

» Even further increase in blood levels produces a
generalised CNS depression,

Effect on the cvs
= Local anesthetics haye

» hOWe\ae

Yavarjet
Nerve block. The | “ty of methods-

ek oca anesthe
such th'at ILis close 1o the majp t
trunk itself ig b

Derve cep

tic solution is injected
runk of the nerve. Since
locked, sensation is not
trally beyond the point
-8.¢ inferjor alveolar nerve
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2. Field block: The local anesthetic solution is injected 1o

block the large terminal branches of a nerve trank, This

causces a h‘ll]il“t{r localized area of anesthesia, The field

bimjk may be given by a variety oftechniques depending
on inwhich region the anesthesia is required,

i) ,‘s‘m'm{m-u.'m! i:y’vc:n’un: As the name suggests, the
solution is deposited just below the mucosa, This
producfcs effective anesthesia to the mucous mem-
brane in the region where it is injected,

i) Paraperiosteal injection: \n this technique, the so-

lution is deposited in close proximity to the
periosteum. The local anesthetic solution in this
technique can anaesthetise the periosteum and the
underlying cortical bone as the solution diffuses into
it. This is onc of the ways of anesthetising the cortical
bone of the maxilla. Subperiosteal injections are
usually not possible as the periosteum is tightly
adherent to the bone and depositing solution in this
region is very painful.

iii) Intraosseous injection: Injection of local anesthetic
solution into the bone itself. Cannot be done using
the traditional needles.

iv) Interseptal injection: The local anesthetic is forced
into the interseptal bone on either side of the tooth to
be anesthetized. This is a variant of the intraosseous
technique.

v) Periodontal ligament injection: A narrower gauge
needle is used to force the local anesthetic solution

into the periodontal ligament space. This can be used
to anesthetise a single tooth.

3. Local infiltration.; This is an injection given to block

the smaller terminal nerve endings in a localised re-
gion. E.g.: along the margins of a wound to be sutured
or along the region of a planned incision.

4. Topical anesthesia: This is a method of application of

a local anesthetic to the surface of the skin or mucous
membrane where the superficial nerve endings are
anesthetised. Not all local anesthetics can be used by the

topical route.

See Table 8.1 for nerve supply of the teeth,

T TECHNIQUES T S S

MAXILLARY NERVE BLOCKS
Infraorbital Nerve Block
:‘n?lt'z;:;; a branch of the maxillary division of the trigeminal

nerve. :
= Innervates the lower eyeli
upper-lip and medial aspect O

d, lateral aspect of the nose,
fthe cheek on the same side.

CH. 8 1 LOCAL ANESTHESIA | ECHNE

It also innervatey the labial mucosa and the labial gingiva
inrelation to the anterior teeth,

Itexits the skull through the infraorbital foramen which
is present | em inferior to the infraorbital ridge and ap-
proximately 2.5 ¢m lateral to the midfacial line.

The nerve exits the foramen and divides into three main
branches, the inferior palpebral, lateral nasal and the su-
perior labial branches.

Technique (I'ig. 8.1-8.4)

This nerve block will be required for the extraction of
the maxillary anterior teeth along with the nasopalatine
nerve block.

Two methods, intraoral and extraoral.

The infraorbital ridge is palpated and 1 cm inferior to it,
the infraorbital depression containing the infraorbital fo-
ramen is palpated with the middle finger. The thumb and
index finger of the same hand are used to elevate the upper
lip to visualise the superior labial sulcus.

The needle is inserted at the depth of the labial sulcus
with the bevel of the needle facing the teeth. The needle
is inserted at the apex of the canine fossa or along the
long axis of the first premolar with the finger still in the
infraorbital foramen region.

Approximately 1 cc of solution is injected in the vicinity
of the infraorbital nerve. The solution is felt under the

palpating finger. Apply mild pressure in the region to allow
the solution to diffuse.

Extraoral Technique (Fig. 8.5)

The infraorbital region is prepared with antiseptic solu-
tion. The infraorbital rim is palpated and the infraorbital
depression is felt 1 cm inferior to it.

A needle is inserted cutaneously and approximately 1 cc
of solution is deposited near the foramen.

Symptoms

The patient experiences a feeling of numbness in the in-
fraorbital region, lateral aspect of the nose and the upper
lip,

This nerve block also anesthetises the anterior superior
and the middle superior alveolar nerves which are given
out within the infraorbital canal,

On instrumentation of the upper labial mucosa, the max-

illary anterior teeth with the related gingiva on the buccal
side are also numb.

Complications

Rarely, a hematoma may develop. This can be managed
by applying pressure locally for a few minutes.
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Table 8.1
Maxilary tecth

Central incisor
Lateral incisor
Canine

First premolar
Second premolar
First molar
Second molar
Third molar

Mandibular teeth

Central incisor
Lateral incisor
Canine

First premolar
.Secc-and premolar
First molar
Second molar

Third molar

» I the needle is positioned
foramen and the solution

Fﬁl " SECTION 3 : ANESTHESIA IN DENTISTRY

Nerves to be anesthetised for extraction

Buccal

Anterior superior alveolar nerve

= Infraorbital nerve

- Anterior superior alveolar nerve

~ Infraorbital nerve

- Anterior superior alveolar nerve

- Infraorbital nerve

- Middle superior alveolar nerve
- Middle superior alveolar nerve

- Posterior superior alveolar nerve

- Middle superior alveolar nerve

- Posterior superior alveolar nerve
- Posterior superior alveolar nerve

Buccal

- Incisive nerve (branch of inferior alveolar)

- Mental nerve (soft tissues)

- Incisive nerve (branch of inferior alveolar)

- Mental nerve (soft tissues)

- Incisive nerve (branch of inferior alveolar)

- Mental nerve (soft tissues)

- Inferior alveolar nerve
- Mental nerve

- Inferior alveolar nerve

e pa'galal

Nasopalatine nerve
Nasopalatine nerve
Nasopalatine nerve

Greater palatine nerve
Greater palatine nerve

Greater palatine nerve

Greater palatine nerve
Greater palatine nerve
Lingual

Lingual nerve

Lingual nerve
Lingual nerve

Lingual nerve

Lingual nerve

- Plexus of long buccal and mental nerve

- Inferior alveolar nerve
- Long buccal nerve

- Inferior alveolar nerve
- Long buccal nerve

- Inferior alveolar nerve
- Long buccal nerve

superior to the infraorbital
enters the orbit there are

chances of diplopia, exophthalmos and very rarely

blindness.

Posterior Superior Alveolar
Anatomy

Nerve Block

» Thisisabranch of the maxillary division of the trigeminal

nerve,

It innervates the maxillary first, second and third molars

Lingual nerve
Lingual nerve

Lingual nerve

with an exception of the mesiobuccal root of the first
;11}0]:11' in a large number of patients

» huee: s pt \ o
; “i l‘t‘lLle] periodontium and byceal gingiva in relation
O these teeth are supplied by this nerve

The nerve is loente
illa Nerveis located on the posterior surface of the max-
.

Technique (Fig, 8.6-8.8)

= A shu.rt needle is to be used for this block
= Theaim s to position ( :

he need| ;
£o face
of the maxilla, n the posterior sur
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Fig. 8.1 Palpation of infraorbital depression Fig. 8.2 Infraorbital nerve bl'or.k premolar approach

i e e i

Fig.8.3 | Infraorbital block | Fig.sa | Infraorbital nerve block central incisor
= e | a approach

Fig. 8.5

e infr'a’or:bit-'c_ﬂ”' : . Fig. 8.6 | Palpation of zygomatic butters for posterior

superior alveolar nerve block
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Fig. 8.7 =] Posterior superior alveolar nerve block

= The patient is asked to partially open the mouth. The
mandible may be moved to the same side to improve
visibility.

» The cheek is retracted to visualize the depth of the

mucobuccal fold.

The needle is then inserted above the maxillary second

molar going upwards, inwards and backwards. The needle

is to be angulated at 45 degrees to the occlusal plane and

45 degrees to the sagittal plane.

The needle is advanced in soft tissues only, no bony re-

sistance is felt. Once 3/4" of the needle is inside, aspirate

and inject around 2 cc of the solution slowly.

Symptoms
The patient may not be able to appreciate the numbness

unless it is checked with an instrument. Loss of sensation
is felt over the buccal gingiva of the first, second and

third molars.

Complications o
Hematoma: If the needle is penetrated very deep to injure

L]
the pterygoid venous plexus oraccidentally the maxillary

artery is injured.
A swelling will be seen immediately in the cheek. Pressure

may be applied posterior to the maxillary tuberosity or
ice packs may be given immediately.
The hematoma usually resolves by itself. There may be

chances of infection of a large hematoma. =5
« Chances of anesthesia of the mandibular nerve as it is

present lateral to the PSA.

Middle Superior Alveolar Nerve Block (Fig. 8.9)

» This nerve is a branch of the maxillary division of the

trigeminal nerve.

posterior superior alveolar nerve block

Fig. 8.8

It supplies the premolars and the mesiobuccal root of
the maxillary first molar and the buceal gingiva in rela-
tion to these tecth.

This nerve is usually anesthetised along with an infraor-
bital block but in cases where adequate anesthesia is not

achieved it may be given separately.

Technique

This is similar to an infiltration, only the needle is posi-

tioned deeper.

The cheek is retracted and the needle is positioned with

the bevel facing the bone.

» Theneedleis inserted parallel to the long axis of the sec-
ond premolar till it reaches approximately till the apex
of the tooth.

= Around I ccof the solution is injected after aspiration.

Symptoms

= Patient may not be able to experience any symptoms un-
less an instrument is used to probe on the buccal gingiva
in relation to the premolars.

Complications
= Rﬂ!‘e

Greater Palatine Nerve Block (Fig. 8.10, 8.11)

Anatomy

s The greater palatine nerve exits the greater palatine fora-
men which is present in between the second and third
molars on the palate.

= The nerve then travels between the bone and soft tissues
ofthe palate in a groove to supply the palatal gingiva and
roots of the premolars and molars.
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Technique

= The greater palatine foramen may be located 1 cm me-
dial to the free gingival margin of the second molar and
around 1 cm lateral to the mid palatine raphae.

The index finger is run from the alveolar process on the
palatal side towards the midline. It will encounter a de-
pression at the junction of the alveolar and palatine as-
pect of the hard palate. This will be the region of the
greater palatine foramen.

The injection is given just anterior to the foramen.

The needle is to be positioned with the bevel facing the
bone. The patient is asked to open the mouth wide and the
needle is entered from the opposite direction to contact
the mucosa at right angles to it.

The needle will not be able to penetrate very deep as it
will encounter resistance from the palatal bone.

A small amount of solution is deposited in the region after
aspiration till blanching is seen on the palatal tissues sur-
rounding the needle.

»  Once blanching is seen, the needle is withdrawn.

Symptoms

= The patient will not be able to appreciate the anesthesia
till the palatal tissues are probed.

= The palatal gingiva from the premolar region to the third
molar region will be anesthetised.

Complications

= Ischemia of the palate in the region of the injection—
this may occur when high concentration of

vasoconstrictors is used in the solution or when excessive

solution is forced into the palate.

s Anesthesia of the soft palate—this can lead to gagging.

' fig.8.10 = Greater palatine nerve block

Nasopalatine Nerve Block

Anatomy

= This isa branch of the pterygopalatine branch of the max-
illary division.

» Itenters the oral cavity from the nasal cavity through the
incisive foramen and supplies the palatal gingiva of the
maxillary anterior teeth,

n Theincisive foramen is located behind the incisive pa-
pilla between the palatal aspect of the central incisors.

Technique (Fig. 8.12-8.14)

« Sinceitis usually a paintul injection, the incisive papilla
should be anesthetised initially.

» The patient is asked to open the mouth wide and the needle
is inserted into the incisive papilla at an angle of 45 de-
grees. Deposit a small amount of solution till blanching
is seen on the incisive papilla.

Fig.8.11  Greater palatine nerve block
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Fig.8.12 Nasopalatine nerve block

Fig.8.13 Nasopalatine nerve block

Fig.8.14 Nasopalatine nerve block

Advance the needle along the same anguton till a jogg

] Fy u . : o
of resistance is felt and the needle enters the foramey, It
will eo in around 4-6 mm. Deposit a small amouyy of
solution after aspiration. . i
\lternatively, the labial frenum, ané mterdental papilly

| s H M i o
on the buccal side may be anaesthetised prior 1o the palatg)
injection.

Symptoms . ‘

« The patient will not be able toappreciate the anesthesiy
till the palatal tissues are probed.

» The palatal gingiva in relation to the maxillary anterior
teeth will be numb.

Complications

» Ischemia and necrosis of the palatal tissue in the region
of the injection.

= Inability to deposit enough solution due to excessive den-

sity of the palatal gingiva,

MANDIBULAR NERVE BLOCKS
Inferior Alveolar Nerve Block
Anatomy

This is branch of the posterior division of the mandibular
branch of the trigeminal nerve.

Ithas 2 terminal branches—incisive and mental nerves—
which also get anesthetised along with the main trunk of
the nerve.

The aim is to inject into the pterygomandibular space in
the vicinity of the inferior alveolar nerve Just before it
enters the mandibular foramen.

The inferior alveolar nerve supplies all the teeth from
the central incisor to the third molar on the same side. It
also supplies the labigl gingiva anterior to the first

premolar, labial mucosa, lower lip and chin on that side.

Technique (Fig. S.15-8.17)

Along I"tt":fdlt‘.' isused for this block.

The anterior border of the ramus is palpated as a sharp
edge Ialcfnl tothe molars, The fingeris run up and down
the anterior border of the ramus till the deepest part is

locate 1S 15 the .
ed. This is the coronoid notch. It is important to lo-

cate the ¢ i >
the coronoid note h because the mandibular foramen
lies at the same level

S : of'the coronoid notch.
I-I[l,::},:ﬁ] l;'.li]‘ll'lﬂndlb'l.llal“mphilt.‘ 18 a soft tissue landmark
Shish rom the maxillary tuberosity to the retromolar
0ssa Inan S-shaped curve, e
The patient is asked to ope
retracted with the thumb gt
The needle is placed
insucha way

n the mouth wide: the cheek is
: placed at the coronoid notch.
-¢d from the opposite side premolar
that it bisects the naj] of'the thumb placed
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on the coronoid notch. The needle is inserted around 3/
4" il bony resistance is encountered. o

= Bony resistance should be present prior t0 injection.

« Aspirate and then deposit around 1.5 ¢¢ of solution.

Symptoms o

» Tingling and numbness over the lower lip on the inje
side.

»  On probing with a blunt instrument, there will be no sen-
sation over the labial gingiva anterior to the first premolar.

cted

Complications .

= Transient facial nerve paralysis: If the needle is msertf.:d
too deep it enters the parotid gland and thus the facial
nerve gets anesthetised.

rig8.15  Palpation of coronoid notch » Trismus: Repeated injections may cause injury and spasm
of the medial pterygoid muscle, causing trismus.

» Hematoma due to injury to the inferior alveolar vessels.

Lingual Nerve Block

Anatomy

= This is also a branch of the posterior division of the man-
dibular branch of the trigeminal nerve.

= This nerve is situated anteromedial to the inferior alveo-
lar nerve.

= This nerve supplies the lingual gingiva of all the mandibu-
lar teeth of that side. Also supplies the floor of the mouth
and the anterior 2/3" of the tongue on the same side.

Technique

= The technique is similar to an inferior alveolar nerve
block. After the inferior alveolar nerve block is given,
the needle is withdrawn less than 1 cm. The remaining

fig8.16  Inferior alveolar nerve block solution, around 1 cc, is deposited here after aspiration.

Symptoms

« Tingling and numbness in the anterior 2/3* of the tongue.

» Onprobing with ablunt instrument on the lingual gingiva,
there is no sensation,

Long Buccal Nerve Block

Anatomy

« Thisisabranch of the anterior division of the mandibular
branch of the trigeminal nerve.

« Itsupplies the buccal mucosa and buccal gingiva in rela-
tion to the second premolar and molars.

Technique (Fig. 8.18)

: « The aim is to anesthetise the nerve when it crosses the
anterior border of the ramus.

e i a The cheek is retracted and the needle is inserted distal

Fig8.17 | inferior alveolar nerve block and buccal to the last molar.
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Fig.8.19 ' Mehtal nerve hlqck ’

Fig.5.18  Long buccal nerve block

« Bone may not be contacted during the injection. The
needle is inserted less than | em and after aspiration, 1
cc of solution is injected.

Symtoms

» The patient may not have any subjective symptoms.

= On probing on the buccal gingiva in relation to the molars
and second premolar no sensation is felt.

Complications
« Superficial mucosal injection may produce a swelling in

the region.

Mental Nerve Block

Angatomy PrmE——— M e |
= This is one of the terminal branches of the inferior al- [SFIg8:208 Mental nerve block i = i ey
veolar nerve. -

It exits the mental foramen and branches out to supply - Toq o6 e Jower lip and labial mucosa on the
the soft tissues of the lower lip and chin. It also supplies injected side

s pinpiva i i ior teeth and first . A . 4 .
the '3b;3| gingiva in relation to the anterio » Oninstrumentation with a blunt instrument on the labial
premoiat, : : gingiva in relation to the anterior teeth, there is no
The mental nerve does not supply the hard tissues, L.e., e

the teeth and bone.
Incisive Nerve Block

Technique (Fig. 8.19, 8.20) i Anating
« The aim is 10 anesthetise the mental nerve afler it exits - . ) ;
from the mental foramen which is located between the  * The incisive nerve is the other terminal branch of the in-
lars ferior alveolar nerve, It does not exit from the foramen
two premolars. Bofiennilia : ‘ .
« The lip s retracted outwards till it makes the depth of the pplies all the anterior teeth on the same side.
mucobuccal fold visible. N koo
i /ith the bevel facing the bone be- S _
T neidh: " placeil\:‘:;hfor less than | cr{; » The technique is similar to a mental nerve block. It is not
S s ;;rerr tion is deposited after aspiration necessary to actually enter the needle into the mental fo-
s Around | cc of solution 1s dep ; Sttt for diiilhciivemerye blogk.

» The needle is positioned similar to a mental nerve block
and after injection, the region is held under mild pres-
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Techniques

« Animaginary line is drawn fro
to the intertragic notch.

» The patient is made to o
sible. The aimis to anesthetise the nerve in the region of
the condylar neck.

» Intraorally the needle ig penetrated just below the
mesiopalatal cusp of the

maxillary second molar along
the extraoral imaginary line.

» The needle is advanced til| bone is contacted, The depth
of insertion of the needle wil| be at least 3/4m.
After aspiration, 2 cc of the solution is deposited.

m the comer of the moutly

i s | Extraoral landmarks for Gow Gates
i i \ Aeda1 technique
pen his mouth ag wide as pos- = | technig

Symptoms

« Tingling and numbness is felt all along the distribution of
the mandibular division of the trigeminal nerve.

Akinosi Vazirani’s Closed Mouth Technique
» This technique is done when the patient is unable to open

his mouth completely for a classical inferior alveolar s
nerve block.

f " : \--, Ingertion-of needle based on extraoral
| Fig.8.22 | [ Sl s
\ ~/ landmarks

Technique (Fig. 8.24-8.26) I
» The aim is to reach the inferior alveoiar nt?rve which 1‘5
present on the medial side of the ramus just bf:fore it
enters the mandibular foramen. It also anesthetises the
lingual and mylohyoid nerves. .

The patient is asked to close the mouth till the teeth oc-
clude. 1l y -
The cheek is retracted and the needle is mscrte_ paralle
tothe occlusal plane at the level of the mucogingival junc-
tion of the maxillary arch. [ s
The needle is inserted such that it goes medial to the ra
mus of the mandible. NSl "
No bony resistance is encountered in lhn.s blozck. 3:’} ; u(:.;i;
the needle is inserted and after aspiration, 2 cc
solution is deposited.

| -
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Vazirari Akirosi technique — closed mouth

Fig.8.24
» technique

' Fig.8.25 i Closed mouth technigue front view

inferior alveolar

Closed mouth tecﬁnidhé -

Fg826 nerve block

-
- g
mptoms —
Sy T?ng“"g and numbness of the lower lip,= ior2/3w o
- [
the tongue. et B e o
On inst%umcntntion, no sensation is felt ort -+ iabja] gin-
L]
giva.
Complications

« Transient facial nerve paralysis

= Trismus.

S
EXTRAORAL NERVE BLOCK ’ .
Inferior Alveolar Nerve Block: Curty Thomas’ Technique

In cases where the inferior alveolar nerve E?lock cannot
be given intraorally, an extraoral lech.mque Is used.

The mandibular foramen is located mld\.vay in thfa ramusg
both anteroposteriorly and superoinferiorly. This point
is located approximately by extraoral landmarks.

The width of the masseter muscle approximately gives
the anteroposterior width of the mandibular ramus.

A point is marked just anterior to the tragus (Point A),
Another point is marked at the lower border of the man-
dible coinciding with the anterior border of the masseter
(Point B). This can easily be palpated by asking the pa-
tient to clench his teeth while palpating the mandible a
little anterior to the angle.

An imaginary line is drawn connecting these two points,
The midpoint is located. This is approximately the point
of the “ante lingula” which is the identification point for
the mandibular foramen located on the medial aspect of
the ramus of the mandible.

A long needle is marked with a stopper to this mid point.
After preparing the skin in the region the needle is in-
serted medial to the ramus of the mandible from the sub-
mandibular region till the measured midpoint.

After careful aspiration, 2 cc of solution is deposited.

Maxillary/Mandibular Nerve Blocks

The nerves are blocked as they exit the skull from the
foramen ovale and foramen rotundum.

The landmarks are: the lower border of the zygomatic arch,
coronoid process of the mandible, sigmoid notch, and lat-
eral pterygoid plate.
The lower border of the

erb Zygomatic arch is palpated and a
depression is felt, The sigmoid notch is felt Just below it.
[t may be confirmed by locating the coronoid process.
A long spinal needle is useq and a rubber stopper placed
at45 mm,

The extraoral region is prepared and the needle is inserted
in the region between the sigmoid notch and the depres-
sion in the zygomatic arch.
The reedle is penetrateq till
pterygoid plate,

it encounters the lateral
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The toramen ovale s located pos
prerygoid plate while the foramen rotundum i present
anterior to it,

o Thus. fora maxillary nerve block, the necidle s w ithdrawn
G emyremains within the tissues and the needle s res
inserted anteriorly till the 45 mm matk

s Aler .l\;\i[.lli\lli. 3 e ofthe solution s tll-l\uﬂh'll

»  For a mandibular nerve bloek, the needle s w ihidrawn
GICT em remains in the tissues aod then reinserted
posteriorly and upwards till the 45 mm mark and alter

careful aspiration 2 ce solution 1s deposited,

A point to be remembered prior to giving local anesthesito
any patient who is undergoing a dental prm'cllurc under LA
for the first time is that a test dose must be deposited to
ensure that the patient is not allergic 1o the local anesthetic
ortoany of the other ingredients in the LAY ial.

This can be given intradermally as shown in the figure
(Fig. 8.30). The skin on the forearm is pinched and 0.5 ¢cc of
the solution is deposited just beneath the skin till a small
clevation is seen on the skin, The area is cireled for identifi-
cation (Fig 8.31). The patient is made to wait for 15-20
minutes after which the marked region is examined for wheal
or flare reactions.

ExtlaOIal |a| d" alks 10! interio
‘. : el r a!veo.ar

COMPLICATIONS OF LOCAL ANESTHESIA
Box. 8.1 Local complications

Pain or burning sensation
Failure to achieve anesthesia
Local necrosis

Trismus

Hematoma

Prolonged anesthesia
Needle breakage

Facial nerve paralysis

Soft tissue injury

Infection

Immediate Local Complications
|. Failure to anesthetise the nerve
» Thisis usually due to improper technique of'injection.
«  Failure to follow proper anatomical landmacks during
injection,
w Incase olinjection into inflamed or intected tissue,
LA may not be eftective,
« Reinjection by following aceurate landmarks may help
in achieving anesthesia,
2. Pain or burning sensation on injection

« This may be due to the use ot a blunt needle or a
needle with a barbed end.

',-”Mandibular nerve block | » Use ol'broader gauge needles may also cause pain.

Fig.8.29
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Fig.8.30

Fig.8.31  Looking for reéction td test dose

Test dose before giving local anesthesia

Rapid injection.

Local anaesthetic solution which is acidic may cause
burning sensation on injection.

The problem can be prevented by the use of sharp,
narrow gauge disposable needles.

Local anaesthetic solutions are made isotonic by the
addition of bicarbonate. This prevents burning

sensation.

3. Needle breakage

This may be due to a sudden movement by the patient
when the needle is within the tissues.

Use of a very narrow gauge needle may also lead to
its breakage.

The needles generally break at the hub which is the
weakest part of the needle. It may also break at a point
where it has been bent previously,

[fthe broken end of the needle s visible jt should be
grasped with a hemostat and removed immediately.

. oraphs may be taken to ltf:l‘r < A heedls
Rz.ld'.OBL -ptissucs. These radiograph. . aken in twg
within the . eachother /4* i1 locate the
L~ rK!:r[zjlddilional needle (guide - ic) may pe
.ncedle a he same region and a raci s aph taken,
inserted in the is known, jt

on of the guide necdic
ly localising the broken needle.

uld be exposed carefully and

Since the posil_i
helpsin approximate
The broken needle sho

removed.

Delayed Complications
1. Trismus

This complication is usually associated with an infe-

i k.
rior alveolar nerve bloc
It may be due to trauma to the muscle due to repeated

puncture by the neec!le ir} an attempt to accurately lo-
cate the region of injection. . .
[njury to the inferior alveolar vessels during the in-
jection may cause a hematoma close to the muscle_. A
large hematoma compresses on the muscle causing
spasm and trismus. ) —

Use of contaminated needle or an infection in the
local region can also cause trismus.

The patient usually returns the next day with inability
to open the mouth.

Trismus may be treated by giving the patient an anal-
gesic with muscle relaxants.

Only if the trismus is due to an infection, antibiotics
are indicated.

In the absence of an infection, hot fomentation in ad-
dition to muscle relaxants may relieve the muscle
spasm,

Physiotherapy is essential with gentle mouth opening
and lateral excursions, If physiotherapy is not success-
fulin overcoming the trismus, forceful mouth opening
may be done with a mouth gag.

2. Hematoma

Injury to any blood vessel may result in escape of
blood into the extravascular spaces resulting in a
hematoma.

Thi§ can occur with any nerve block but is usually as-
sociated with a posterior superior alveolar nerve block
and an inferior alyeolar nerve block.

The pterygoid venous plexus is in close proximity to
the post_erior superior alveolar nerve. The use ofalong
ne.edle in this region may cause inadvertent injury to
th_ls plexus of veins resulting in a slow massive bleed.
Since the space can accumulate a large volume of
blooc:i, itisseenasa big extraoral swelling.

Inferior alveolar nerve block may result in the injury
to the inferior alveolar vessels manifested as an
Intraoral swelling and trismus,

Scanned with CamScanner

Scanned with CamScanner



—

Table 8.2 Lot

> A"—gsﬂ‘e e Duration without

Epinephrine (min)

Esters

Cocaine ®

e 15-30

Chloroprocaine i

Tetracaine 120-240

Amides

Lidocaine 30-120

Mepivacaine 30-120

Bupivacaine ¢

Etidocaine 2=

Prilocaine S

‘esthetic— P |
duration of action, maximum dotiges

Duration with
Epinephrine (min)

240-480

30-120
240480

240-360

" fable 8.3 "‘_. Dosage of local anesihé_tiés R

Drug _ e Onset
Lidocaine Rapid
Mepivacaine Rapid
Bupivacaine Slow
Procaine Slow
Chloroprocaine Rapid
Etidocaine Rapid
Prilocaine Medium
Tetracaine Slow

« Immediate management includes pressure application

Maximum Dose
(with Epinephrine)

4.5 mg/kg (7 mg/kg)
5 mg/kg (7 mg/ke)
2.5 mg/kg (3 mg/kg)
8 mg/kg (10 mg/kg)
10 mg/kg (15 mg/ke)
2.5 mg/kg (4 mg/ke)
s mg/kg (7.5 me/kg)

1.5 mg/ke (2.5 mg/kg)

in the region posterior to the maxillary tuberosity for .

a PSA block.Ice packs may be plac

« A hematoma usually resolves by its¢

days. A large hematoma may get in

ed extraorally. .
If within 7-14
fected and the

patient may be placed on antibiotics. After 1-2 days

the patient may be advised hot
will relieve the pain and sOreness.

fomentation which

5

CH. 8 : LOCAL ANESTHESIA m

Maximum dose Maxlrnu.m das-e
without with Epinephrine
Epinephrine (mg/kg)
(mg/ke)
28 =
7.1 85
114 14.2
14 i
45 7.0
45 7.0
25 32
4.2 5.7
5.7 85
Duration

(with Epinephrine)
120 min (240 min)
180 min (360 min)
4 hours (8 h)

45 min (90 min)

30 min (90 min)

4 hours (8 h)

90 min (360 min)

3 hours (10 h)

3. Local necrosis

May be seen as a complication of a palatal injection.
The mucoperiosteum is tightly adherent to the bone
in the region of the palate with very little space for
the injection of local anesthetic solution. When LA
is injected into the tissues in this region. there is
blanching ot the tissues due to the pre‘ssurc. This is

an indication of stopping the injection of any further
solution, i
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» Forcingexcessive LA with adrenaline into the palatal
region may result in Vasoconstriction and localised
necrosis of the palate in the region of the injection.

4. Transient facial nerve Paralysis

= A complication associated with an inferior alveolar
nerve block,

* The parotid gland forms the posterior boundary of the
pterygomandibular space into which the inferior al-
veolar nerve block is given,

» Ifthe anatomical landmarks are not followed carefully
and the needle is injected too far posteriorly, the so-
lution may be injected into the parotid gland.

= The facial nerve divides into its terminal branches
within the substance of the parotid gland and is thus
anatomically in close relation toit.

= The solution causes transient facial nerve paralysis.
All the signs and symptoms of facial nerve paralysis
may be seen including loss of wrinkling of the fore-
head, inability to close the eye, inability to blow or
whistle, inability to show the teeth due to absence of
movement of the lips on the affected side.

= The patient should be reassured that it is a transient
problem and will come back to normal once the effect
of the local anesthetic subsides,

= Since the patient will be unable to close the eye on
the affected side, there may be injury to the eye. An
eye pad may be given temporarily.

- Prolonged anesthesia

= Thismaybea complication due to a direct injury to
the nerve during the injection,

= Also may be due to pressure on the nerve from an
expanding hematoma,

= The patient may complain of anesthesia even afier the
effect of the LA solution has worn off.

= This usually recovers by itself but may take a few
months,

= The patient should be reassured and the probiem ex-
plained to them clearly.

» The patient should be periodically recalled and the im-
provement in the nerve regeneration should be noted
by checking if the area of sensation is improving,

6. Soft tissue injury

= Numbness of the lipand chin is seen with an inferior
alveolar nerve block.

« Inchildren there may be inadvertent lip biting and in-
jury to the lip as the child is unaware of the numbness,
The parents should be informed to take care that the
child is prevented from lip biting or chewing,

» In adults also there may be inadvertent injury from
intake of hot fluids which may injure the lower lip.
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7. Infection
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terior superior alveolar ncrve may ev nr : : is

nd spread of infection into the surrounding tis.
mus and s

ue spaces. . . 3
EJsc §fdisposable needles can prevent this complica-

tion. -
Antibiotics and drainage of the space m?olwd along
with physiotherapy for trismus will improve the

symptoms.

Systemic Complications

1. Overdose . :
Toxicity to local anesthetic or an overdose reaction may
occur due to: .

1) Administration of excessive dose of local anesthetic,

ii) Inadvertent IV injection of the drug. o '

iii)It can also take place in patients with a diminished activ-

ity of plasma pseudocholinesterase.

Lidocaine, which is the most common local anesthetic
administered, has a maximum dose of 4.5 mg/kg body
weight without vasoconstrictor and 7 mg/kg body weight
with vasoconstrictor, The systemic effects of toxicity are
manifested effects on the CNS and CVS. This is because
these tissues are highly vascular and their tissues are made
of hyperexcitable membranes which is the target for ac-
tivity of local anesthetics,

Signs and Symptoms of CNS Toxicity
Atblood levels of 1—5 micrograms/mL :
»  Tinnitus

= Lightheadedness

= Circumoral numbness

= Diplopia

= Metallic taste

B Nauseafvomiting

« Patient may even become very talkative,

At blood Jevels of 5-8 mfcrograms/ml.:
= Slurred speech

= Nystagmus

= Tremors

. Muscletwi(ching

= Mayeven have hallucinationg.

At8-12 mfcrograms/m L:
= Focal seizyres

= Generalized tonic-clonje seizures
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Levels higher than 20-25 micrograms /mL:
Hypoxia

5 Acidosis

, Respiratory depression

« Coma.

Toxic Effects on CVS
Toxic doses of LA cause myocardial depression or cardiac
arrhythmias. Decreased heart rate and force of contraction

may lead to hypotension. The patient manifests with:
s Chest pain '

» Shortness of breath

. Palpitations

» Lightheadedness

» Hypotension and syncope
s Bradycardia

« Ventricular fibrillation,

Prilocaine has been seen to produce methemoglobinemia
at toxic doses. Lidocaine and benzocaine may also cause
similar effects. The patient manifests with:

» Cyanosis

« Grayish discolouration of skin

» Dyspnoea

» Fatigue, exercise intolerance

» Dizziness and syncope.

Management of a Toxic Reaction

» The first step is to stabilise the patient before any defini-
tive management.

» Rule out any other etiological factors.

Management of CNS Manifestations

» Maintain the patient’s airway.

= Provide supplementary oxygen. i

= Control seizures with benzodiazepines or barb1turate§.

= Propofol or thiopental are also effective in controlling
seizures. :

= Phenytoin should not be used as its pharmacological.ao
tions are similar to that of lignocaine and may potentiate
toxicity. ‘ ) :

» Patient may be intubated and succinylcholine may be given
to stop tremors.

Management of CVS Manifestations '

« Cardiac life support may be required which may be (];;ro-
longed as the drug takes a long time (0 be t:-hmmam n.ler

» 1V fluids and vasopressors such as ephedrine tocou

hypotension.

2. Hypersensitivity or Allergic Reaction to Local Anesthet-
ics

Although this is a very rare phenomenon, allergy to Io:z:al
anesthetics may occur in some patients. Allergic reaction
may be due to:

» Local anesthetic agent itself

= Preservatives in the local anesthetic solution.

As discussed earlier, the ester group of anesthetics is me-
tabolized by plasma pseudocholinesterase. One ohftl.w break-
down products is PABA. Para amino benzoic acid is known
to be antigenic and is capable of inducing a humoral immune
response.

Amide local anesthetics contain methyl paraben as a pre-
servative. This is chemically similar to PABA and is capable
of initiating a similar response systemically.

If a patient is allergic to the ester group of anesthetics,
he probably is allergeic to all other local anesthetics of that
group and the amide group of LA may be used.

If any doubt exists regarding the precipitation of an
allergic reaction, a test dose may be administered prior to
actual LA for therapeutic purposes.

The reactions to local anesthetics may be of the type 1
(anaphylaxis) or type IV (delayed hypersensitivity) type of
reactions. These reactions are not dose related and even a

small exposure to this drug may lead to extreme manifesta-
tions.

Clinical Signs of Type | Reactions
s Pruritus

Urticaria

Facial swelling

Wheezing, laryngeal edema
Dyspnea

Cyanosis

= Nausea/vomiting, abdominal cramps

Clinical Signs of Type IV Reactions
= Erythema

» Plaques

= Pruritus.

Management of an Allergic Reaction

» Stop the procedure immediately.

« Mildallergy may be managed with antihistamines or cor-
ticosteroids,

Severe reactions: epinephrine 1:1000 SC, 0.3-0.5 mL.

Repeat every 20-30 minutes. Not more than 3 doses.

It anaphylaxis still continues, 5 mL. of 1:10,000 epi-
nephrine can be given 1V,
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| SECTION 3 : ANESTHESIA IN DENTISTRY

ALTERNATIVES TO LOCAL ANESTHETICS

Ifa patient is allergic to both esters and amide LA, alterna-

tives to LA should be given.

1. 0.9% sodium chloride solution may be injected intrad-
crmally. This produces short-term anesthesia probably
due to local pressure on the nerve endings.

v

A

2 Injccl-:l)lc antihistamines such as diphs TAMING pre

vide

short-term anesthesia when injecy cally,
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General Anesthesia

INTRODUCTION

-also a dentist, is credited with
general anesthesia for surgery

in 1866. He was also the first teacher of anesthesiology.

Definition

The term anesthesia was first coined by Oliver Wendell

Holmesin 1847 and it implies the absence of all sensatjons.
Analgesia refers to the absence of pain. To know what is

anesthesia it is important to know what consciousness is.

The ADA definition of consciousness is: A conscious
patient is one who has intact protective reflexes, including
the ability to maintain an airway and is capable of rational
Tesponse 10 question or command.

General anesthesia is a state of unrousable unconscious-
ness to which analgesia and muscle relaxation is added to
produce a balanced anesthesia. It implies the absence of all
sensations including consciousness.

General anesthesia can also be explained as a controlled
state of unconsciousness accompanied by a partial or
complete loss of protective reflexes, including inability to
maintain an airway independently and respond purposefully
10 a physical stimulation or verbal command.

PREANESTHETIC ASSESSMENT

The patient who is to undergo any procedure under gcncr.al

znesthesia should be assessed thoroughly by the anesthetist

one day prior 1o the surgery. Proper examination and details

should be recorded of the following:

I. Thorough medical history _ ‘

2 Prcvioui exposure Lo anesthesia, how long back, any side
effects of that procedure sl

3. Current physical status; medications, itany

4. Presence of loose teeth, denturcs, crown and bridge on

i »eth elc. ;

5 :\n,:cj:;':,:;:d consent form should be signed by the pa-

tient.

6. The patient should be explained about the endotracheal
tube, masks, 1V lines etc. The patient should also be told
that these may be present when he recovers from anes-
thesia, It should not be new and frightening to the patient.
Any questions and doubts should be answered in detail. A
well-prepared patient is usually very cooperative.

7. Appropriate laboratory findings should be checked and
also the availability of cross matched blood if required.

Assessment of the Physical Status of the Patient

In 1962 The American Society of Anesthesiologists adopted
what is now referred to as the ASA physical status classifi-
cation. This is useful in determining the surgical and
anesthetic risk prior to the procedure.

ASAI

= The patient has no organic, physiological, biochemical

or psychiatric disturbance.
The pathological process for which the operation is be-

ing conducted is localised and does not entail any sys-
temic disturbance.

ASAI

= Mild to moderate systemic disturban
the condition to be treated surg
physiological process.

= Mild organic heart disease
mia, old age etc.

ces caused either by
ically or by other patho-

»diabetes, hypertension, ane-

ASATI

= Limitation of lifestyle due to disease

= Severe systemic disturbances or disease, e.g.: angina. his-
tory of ML, diabetes etc, )

ASALV

Life-threatening severe systemie disorder.

ASAYV

A moribund patiem not expecte

rib | 410 survive more than 24
hours with or without ope

ration,
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ASAE
= Emergency operation of any variety.

Preoperative Assessment for a Patient Undergoing

Maxillofacial Surgery

» Similar procedure is followed for these patients as well.
Additional important points to be noted are the assess-
ment of the airway and problems that may be encountered
during intubation. Conditions such as ankylosis of the
Jaws, jaw deformities, tumors, previous surgery, radio-
therapy, infections, and oral submucous fibrosis may com-
plicate securing an airway due to trismus.

Premedication

The purpose of premedication:

1. Reduction of anxiety in the patient.

2. It provides a synergistic effect and helps in smooth and
rapid induction of GA. It also allows the reduced use of
GA drugs.

3. For the reduction of salivary and bronchial secretions.

4. To prevent vagal reflexes caused by surgical stimulation
or associated with medication.

5. For control of preoperative and postoperative pain.

6. For suppression of vomiting and coughing.

7. To produce amnesia.

Drugs Used for Premedication
A variety of drugs are used for different effects of premedi-
cation. These drugs are often used in combination to achieve
the desired effect.
1. Opioids
Drugs such as morphine or pethidine are used basically
for:
= Reducing anxiety prior to surgical procedure.
= Analgesic effect after the surgery.
= They help to create a smooth induction of anesthesia.
» They reduce the dosage of the anesthetic used.
The patient is usually more cooperative postopera-
tively due to reduced restlessness.
Since they produce respiratory depression and may
also mask the pupillary signs of anesthesia, opioids
are now only used for postoperative pain in some
cases.
2. Benzodiazepines
« Drugs such as diazepam, midazolam are used for pre-
medication.
They also help to create a smooth induction of anes-
thesia.
They are also antianxiety drugs and help to reduce
preoperative apprehension. They are givenon the night

before the surgery.

They also create some amount f '\ : Oerative gy,
- . 3 eans that the patic: - 1Ot usyg)
nesia which mea” tive eveints y
remember the perioperd’® depre and
t does not create respiratory depres 1 and does gy

- perativel)’-

induce vomiting posto

< inergics i1 —_— "
3 - Antnchoh;:i hgas atropine aré used for premedication
s Drugs

These help in reducing the secretions—both salivary
1es

al. :
and broncht o eucing bradycardia and hypotey,.

T};iﬁl:?:h may be induced during certain surgical pro.
si

cedures.
The use of the
which is uncomforta

rative period. ' :
?*Ili)ewadayg gl)’COPYrrolate is used as a substitute for

atropine. Italso has the same effects as atropine which
includes reduced secretions and antibradycardic ef-

fect.
4. Histamine receptor blockers . :
Cimetidine, ranitidine etc., can be used to raise gastric

pH secretions. This is given on the night bcfolrc the
surgery. This reduces the chances of gastric Fegurgltation
and aspiration pneumonia. This is always given before a
prolonged surgery. It also has the advantage of reducing
stress ulcers prior to surgery. Omeprazole which is a
proton pump inhibitor may be given as an alternative.

On the day of the surgery, food and fluids are com-
pletely withheld for 6 hours prior to induction of general
anesthesia. The bladder also should be emptied before
proceeding into the operation theatre.

se drugs may produce dryness of mouh
ble during the immediate post.

GENERAL ANESTHESIA IN A HOSPITAL SETTING

Based on the route of administration of the drug, induction
of general anesthesia may be by two means:

1. Inhalation induction

2. Intravenous induction.

Inhalational Induction (Fig. 9.1)
Gaseous agents such as nitrous oxide or anesthetic vapours
such as halothane or isoflurane, may be used for induction.
Induction by this method is a slow process and is usually
used for maintenance of anesthesia.

Intravenous Induction

Drugs Squ.l as thiopentone sodium are injected intravenously
for 1{:duct10n of GA. This produces smooth and easier in-
duction. The process is much faster and the classical stages
of?nesthesia as described by Guedel are not seen as the
patient is taken into the stage Il rapidly.
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[nduction of anesthesia s usually

done using ;
Ng intravengy
drugs. §

gndotracheal Intubation
This procedure secures the airwg

trachea either via the nose, moyp, Or a tracheosto i

9.2). This tube has an inflatable cuff, O the tub my (Fig.
into the trachea, the cuff is inflateq. This Pre\'emse is P]ac.ed
of debris. This tube is connected to the anestheti: ?E‘ra;l‘_On
toallow the delivery of oxygen, nitrous oxide ang = _ach :lne
tional anesthetic. A throat pack is yseg asa S“Dpler:; al ?
the cuff to prevent aspiration of blood, saliva ang debriz 0

y by placing a tupe into the

" Fig.o1

3 Figs_z " Endotracheal in.t_l“b_"",l?r.’.

AW AL AWV,

D T

Airway Management

In maxillofacial surgery, an oral endotracheal intubation is
very rarely used. A nasal tube is indicated for most of our

procedures, This is because:

1. With anasal tube, the oral cavity is free for good access

and visibility as the endotracheal tube is away from the
surgical field. . .
. Many oral surgical procedures may require intermaxil-

lary fixation. This becomes easy with a nasal tube instead
of an oral tube.

In maxillofacial patients intubation may be difficult in the
following cases:

1. Patients with TMJ ankylosis, masticatory space infections,

oral submucous fibrosis, and tumors involving certain ar-
eas in the oral cavity may be associated with trismus. In-
adequate mouth opening complicates the intubation pro-
cedure.

. A patient with pan facial trauma including Le Fort IT, IT1
fractures with CSF leak or an anterior cranial fossa frac-
ture, a nasal tube for intubation is contraindicated. Oral
tube makes intraoperative checking of occlusion and in-
termaxillary fixation impossible. In such cases a tracheo-
stomy is considered. With the recent introduction of the
transmylohyoid or submental technique of intubation,
however, a tracheostomy can be avoided in such cases. In
a transmylohyoid intubation, an oral tube is placed but
the tube does not come out of the oral cavity. It is brought
outby an opening made in the submental region or slightly
lateral to it through the mylohyoid muscle to the exterior.
This way the tube does not cross the occlusal surfaces of
the teeth and allows for checking of occlusion and IMF.

Other methods of securing an airway in case of a difficult
airway include:

» Blind nasal intubation

» Fibreoptic guided intubation
= Retrograde intubation

= Transtracheal ventilation

» Laryngeal mask airway.

Commonly used Agents for General Anesthesia
Inhalational Anesthetics

1. Nitrous oxide

= Thisisan inert gas which does not enter the body’s
metabolic pathways,

= It gets distributed rapidly and peak saturation is

achieved within 5 minutes. Itis also eliminated rapidly
by the lungs within 10 minutes.
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' 1. Suxamethunium

: : : . : arizing 1 =laxant,
= It has both sedative and analgesic properties but 18 This is a shortacting depol Srihemilot carnE
used more for sedative purposes as the dose required » This drug has 8 fast recovery : ¢
I iai 1 ]
for analgesiais very high, d ;
e sos : . reversed. . e musclc p4ins ada
= Itisgivenasamixture of 70% nitrous oxide and 30% Patient may complain of sever Y or
[ ] «
oxygen. the procedure. !
v i Si=CHIE wo after z onium
= Though the onset for induction is quick and smooth, t jum, atracur i

thiopentone is used usually for induction of GA.
2. Halothane

= This is a commonly employed anesthetic which is a
weak analgesic.

= Induction with halothane is reasonably rapid and
smooth.

= Itmay, however, cause hypotension and dysrhythmias.

= Use of injected adrenaline should be avoided in pa-
tients inhaling halothane as it may cause ventricular

ecuron {
v depolarizing muscle relaxants.

is slow but the effect lasts longer,
drugs is reversible with neostig-

2. Pancuronium,
These are non-t
The onset of action
The effect of these

mine.

Stages of GA

During the inductio
to know the onset and
depends upon certain invalua

a of anesthesia in a patient, it is important
depth of anesthesia. The anesthetist
ble physical signs to determine

fibrillation, i e
i 51 first documented the signs of
' i these factors. Guedel in 19
) ;:13:2\ i e o anesthesia. He divided them into stages and planes and used

3. Enflurane open ether in non-premedicated patients.

= Thisis a weaker anesthetic than halothane.
= Itis less likely to cause dysrhythmias and hepatitis.
= The muscle relaxation property is better than that of
halothane.
4. Isoflurane
= This drug is similar to enflurane and is more recently

Guedel’s Stages of Anesthesia

Stage I: Analgesia : -

« This stage extends from the beginning of induction to the

loss of consciousness. |
There is progressive abolition of pain. ;
Patient is conscious but in a dream-like state. The patient

developed. a
= Itis more potent and produces rapid induction and re- can hear and see. |
covery. Reflexes and respiration remain normal. ]'.
= It has less cardiac effects and good muscle relaxation Though minor surgical procedures can be carried out in |
properties. this stage, it is difficult to maintain. '[

s Its use is limited due to its cost.

Stage Ii: Stage of Delirium

» Extends from the loss of consciousness till the beginning
of regular respiration.

Excitement in the form of violent movements of limbs,

Intravenous Anesthetics
1. Thiopentone sodium
= This is an ultra short acting barbiturate with a half- «

life of 6-8 hours. : o vomiting, and muscle contractions, patient may hold his ‘
= [tacts rapidly and can produce unconsciousness within breath or have irregular respiration incoherent speech

20 seconds. EE8, :
« Itis given in a dose of 4-8 mg/kg, = Raised BP and tachycardia.
= Extravasation of the intravenous injection is highly » Dilated pupils.

irritant and may produce severe pain. = Surgeries should no

. : t be perfi i
Itis a weak muscle relaxant, poor analgesic. = With newer drugs used ?c:r e?l::nsf:e?i :\hlt?tas%e' is by
, this stage is by-

= This is the most common inducing agent. passed nowadays |

Muscle Relaxants Stage IlI: Stage o fSurai
i . urqi .
These drugs are given to create laryngeal relaxation, This u i gical Anesthesiq

enables intubation. Muscle relaxation, however, stops spon-
taneous breathing of the patient and the patient has to be
ventilated till the effect of this drug wears off or is reversed.

Muscle relaxants used include: Plane 1

= Regular Spontaneous respiration
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Eyelid refiex 1 lost

Vigorous uncoordinated eyeball movements
Loss of pharyngeal reflex

Loss of conjunctival reflex at the end of plane 1

Plane 2

Centrally fixed eyes
Pupil size decreases
Loss of muscle tone
Loss of laryngeal reflex
Loss of corneal reflex

Plane 3

Pupillary light reflex is lost

Intercostal muscle paralysis

Respiration is diaphragmatic
Complete muscle relaxation

Plane 4

= Respiration is gradually depressed
= Progressive diaphragmatic paralysis.

Stage IV: Stage of Medullary Paralysis

= In this stage respiratory arrest and vasomotor collapse
take place.

Pupils are widely dilated.

Skin is cold and ashen.

Pulse is feeble, BP is low.

» Respiration finally ceases.

These stages are well defined with the use of ether or chlo-
roform. Nowadays with induction with thiopental sodium,
these stages are bypassed and the patient goes directly into
stage I11 plane 2 or deeper depending upon the dose given.

Monitoring of a Patient under GA

Increasingly sophisticated non-invasive methods are now
available for monitoring a patient. These include:

1. Pulse oximeter—this measures the percutaneous satura-
tion of hemoglobin with oxygen

Capnograph—to measure end tidal Paco,

ECG :

Automatic machines for checking BP.

Also the anesthetist must check the patient’s pulse, colour,
skin changes, ventilatory pattern etc.

W

Reversal from Anesthesia

Towards the end of the surgical procedure under general an-
esthesia, drugs for reversal are given, The drug given is basi-
cally for the reversal of the muscle relaxant effects. It must
be remembered that the repeated dose of muscle relaxation

should not be given very close to the end of the procedure as
reversal will take longer.

The effect of the non-depolarizing muscle relaxant may
be reversed by giving neostigmine sulphate 0.05-0.07 mg/
kg. This drug is administered along with atropine sulphate to
prevent the muscarinic effects of neostigmine. These include
profuse secretions, bradycardia and bronchospasm.

Recovery and Postoperative Care of the Patient

The patient is kept in the ICU till complete recovery from

GA. The patient is to be monitored during this time:

1. Careful monitoring of the airway, respiration and vital
signs

. Postoperative management of fluid and electrolyte bal-

ance

Postoperative management of pain

In case of maxillofacial procedures, special care should

be taken of:

Patients with intermaxillary fixation

Use of antiemetics in patients with IMF to prevent

vomiting and aspiration

A wire cutter should be placed at the bedside and the

nurse should be aware of how to release an IMF if

vomiting or regurgitation occurs.

General anesthesia in dental Practice setting
In the dental clinic, simple and short procedures such as ex-
tractions, restorations, abscess drainage etc., may be done
under general anesthesia. The procedure is not very different
from the anesthesia given in a hospital setting. A team of a
dentist, nurse and an anesthetist is required for this proce-
dure.

Selection of the patient is important in these cases; the
patient should be healthy, i.e., ASATorIL.

Indications for GA in a Dental Setting
= Inuncooperative patients if multiple procedures are re-

quired, extractions, root canal treatment, filling etc., may
be done in one sitting,

Apprehensive patients.

Patients allergic to the contents of a local anesthetic so-
lution.

General Anesthesia on an Qutpatient Basis in the Clinic
= Intravenous induction is done.

Sufficient anesthesia is achieved to keep the mouth open
for the procedure.

A throat [.)a&l:k is placed to prevent aspiration of secre-
tions and irrigating fluids.

The patientis placed on a nasopharyngeal airway.
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= Dental procedures not lasting more than 40-45 minutes
are performed.

Adequate hemostasis is achieved and pack placed before
the patient is handed back to the anesthetist for recovery.
'I'hc.m:m‘cry from anesthesia should be rapid and adequate
equipment should be present to manage any emergency.
Once the patient recovers, he should be accompanied

home by a responsible adult.

Position of the Patient During the Procedure
E:}rlier procedures under GA in the dental clinic were done
with the patient in upright position. This position, however,
was found to be potentially dangerous for the patient, be-
cause if the patient had a fainting episode before or during
the procedure, the neurological damage was serious. This
led to the positioning of the patient in a supine position for
the procedure, This. however, compromises the airway sig-
nificantly. The patient is thus placed in a semi-reclining
position to strike a balance between these two complications.
Whenever possible, general anesthesia should be avoided
and an alternative procedure of conscious sedation may be

used in the dental setting.

Conscious Sedation
Most minor dental surgical procedures may be performed

under local anesthesia. In some conditions however regional
anesthesia alone may not be sufficient to perform the
procedure efficiently with maximum comfort both to the
patient and the doctor. In these cases, it may be required to
conduct these procedures under general anesthesia. General
anesthesia may be given to the patient only by an experienced
and trained professional and definitely involves more risk to

the patient,
It is then possible to have an intermediary path where

the patient is both comfortable and conscious. These proce-
dures may be safely conducted in the dental clinic under the
efficient care of an experienced dentist.

A patient is said to be conscious when he is capable of a
rational response to command and has intact protective re-
flexes including the ability to maintain a patent airway and
also has the capability to clear his airway. It is important to
note that the patient remains conscious throughout the pro-
cedure. Pain control is to be supplemented by the use of
regional anesthesia and also with the use of analgesics.

Definition: A minimally depressed level of conscious-
ness that retains the patient’s ability to maintain an ajrway
independently and continuously and respond appropriately
to physical stimulation and verbal command.

Deep Sedation :
Definition: A controlled state of depressed consciousness

which is accompanied by a partial loss of protective reflexes,

S (58 AL TE R

AT oA T TR s e

F

vl
including an inability t0 respond pumos?’_“,’j \ bal co.m_
mand. Conscious sedation may be aclu?\ e iploying
iffere - iotration including .. halation
¢ routes of adminis . ;
differen —

intramuscular, int

ravenous, sublingual, rectat

ious Sedation

ndications for Consc
; : Idren and adults

Objectives of Conscious Se
« Mood alteration: patients

Uncooperative childre . .
Patients with phobia for denta.l tre.almer}u .
Small children requiring multiple dental procedures

d patients who cannot to]-

Some medically compromise
erate stress in the dental procedure

dation
who are generally psychologi-

| treatment should be able

cally apprehensive about denta _
S any fear. The patient is

to accept the procedure without

made comfortable and relaxed. _ . ‘
To improve the patient’s cooperation: by using sedation

the patient is more tolerant towards the procedure a.m:I
tends to cooperate better. This decreases the operative
time taken and decreases the discomfort both to the
dentist and to the patient.

Elevation of pain threshold: the patient’s pain threshold
is elevated by the use of certain drugs. However regional
anesthesia is a must with sedation as it does not elimi-
nate the pain from the local site. It makes the patient more
tolerant to pain.

Although the patient is sedated he should be able to main-
tain a patent airway and also be able to clear his airway of
secretions.

The vital signs should be within normal limits. The patient
should be monitored constantly with a pulse oximeter.
Some drugs used for conscious sedation cause some

amount of amnesia.

Routes of Administration

Inhalation
Oral
Parenteral:
Intravenous
Intramuscular
Subcutaneous

Inhalational Sedation

This is one of the safest methods of sedation

Itis easy to administer and dependable

The time of onset is rapid and the recovery from the drug
is safe and fast

The effects of this drug can be reversed very fast by just
stopping the administration and allowing the patient to
breathe oxygen or normal room air.
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The most cota
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adding iy whalation sedation is .

Nitrous Oxide

This is the 1mos commaonly ysed mhalational
MC gas,
seceptably pleasam adony,

The AN M1t " o P )

The concentration of ¢ \posure of the pay can be titrated

lproduces different levels af iy
0 ‘ Terent levels of efleets depending on the
percentage of exposure

ltisan il'lt‘l'l_ colow loss ill\"T\l‘.l

anesthetie,
Ithas an

10-135% canses numbne

Ssand tingling of e
some sedation, W s

Xremities,
3540% causes incre:

1sed se
Patient has the seng

‘ dation and milg analgesin,
: anon of Noating and Noises around
himmay appear dull and distant, There is significant numb-
ness and tingling felt in the hands, feet and circumor|
areas. The patient may have g feeling of warmth,

30% causes increased intensity of all these subjective
symptoms except for analgesia whicl remaings lh;: same,
Breathing more than 509

‘ . o nitrous oxide will lead to the
patient moving from the reg

alm of' conscious sedation into
general anesthesia where the patient is no longer con-
scious and requires support for maintaining an
The maximum effect o nitrous oxide is betweer
utes with the first signs appe

airway,
135 min-

aring in less than a minute,
Nitrous oxide does not undergo biotranstormation in the

body and is eliminated unexchanged by the lungs. Once

the exposure to the drug is removed, it is eliminated within
3 minutes,

Indications

Mildly apprehensive and uncooperative adult patients who
are afraid to undergo procedures under local anesthesio
Uncooperative children

Patients who have a severe gag reflex

Medically compromised patients such as cardiovascular

disorders, asthmatics ete., who cannot undergo stressful
procedures,

Contraindications

Patients with upper respiratory tract infection,
Pregnant patients, especially first trimester of pregnancy.
Mentally retarded paticnts and patients who are extremely
anxious. Such patients are more suitable for procedures
under GA.

-; Technique of Administration

[

Administration of nitrous oxide and oxygen to the patient
requires the dose of the drug to be mllcquutcly melered
and given with great care. This requires 1hc. use of g‘as
flow regulators, flow meters and other equipment for
admini;lcring nitrous oxide mixed with oxygen,

VW AT TR T
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Patient prepacation s important. The patient should be
Old abont the wse of masks, tuhes ele so that he is not
anxious on the day of the procedure,

He should be asked to take a light meal 2--3 hours before
the procedure,

The procedure is conducted as an outpatient procedure
but the patient must be nccompanied by a responsible adult
o escort the patient home after the procedure is com-
pleted,

Althongh the inhalational anesthetic effeet wears ofl
within & 10 minutes aller the gas is stopped, the effect
ol other drugs used may take a while and it is advisable to
keep the patient under constant monitoring till he recove
ers completely prior to dischurge.

The patient is made to siton the dental chair.

First 100% oxygen is administered via a face mask. The
flow of' nitrous oxide is started with a low dose and slowly
increased to about 35% and maintained at this level, A
pulse oximeter is connected and monitored constantly.
Once the patient is sedated, regional anesthesia is given
and the procedure completed.

Atthe end ol the procedure, nitrous oxide is cut ofT fol-
lowed by the breathing of 100% oxygen.

The patient usually recovers within 3-5 minutes.

The vital signs are checked to be normal prior to discharge
of the patient.

Advantages of Inhalational Anesthesia

Rapid onset of action,

Rapid recovery from sedation,

Ease of administration,

Acceptance to the drug is easy because nitrous oxide is
inert, nonirritating and has a pleasant odour,

Itdoes not undergo biotransformation within the body,
50 can be safely administered to patients with hepatic
disorders,

Itis a relatively safe drug if administered correctly,
Procedures can be done on an OPD basis.

Disadvantages

The administration requires the use of'expensive equip-
mentand trained personnel,

There should be no leaks in the tubing system as it is
harmful to the dental elinic personnel,

Levels of nitous oxide should be strictly measured and
administered to prevent deep sedation,

Oral Route of Administration
Oral Sedation

Indlcations

Munagement of patient anxiety
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May be used to sedate the patient for venepuncture be-
fore GA )

Manage patient anxiety
the surgery.

-
by giving iton the night before

Contraindications
A medical history or if physical assessment prevents the
use of sedatives

Pregnancy may be a relative contraindication.

Advantages
= Easvtoadminister
s Patient acceptance is good.

Disadvantages

Drug dose cannot be titrated.
This is the least effective route of drug administration.

-
The dosage is measured based on the patient’s age, weight

etc.
The time of onset, duration of effect and recovery from

the drug are not predictable.

Parenteral Route of Administration
« The intravenous route is the most commonly used for se-

dation.
It is the most reliable route of administration after the

inhalational technique.

The onset of action of the drug is rapid.

The drug dose also can be titrated and controlled. It can
be started with a small dose and subsequently increased

in increments.
A large number of drugs are available for IV sedation.

Barbiturates
= E.g.: thiopental sodium, methohexital sodium—ultra

short acting barbiturates.
Pentobarbital, secobarbital—short acting barbiturates.
These drugs are derivatives of barbituric acid.

These group of drugs are basically CNS depressants and
at different doses can be used as sedatives or general
anesthetics.

IV route of administration is most commonly done.

The site of action of these drugs is on the cerebral cortex
and the depression of the cortex causes drowsiness and
amnesia.

Within therapeutic limits the drug is safe to use but be-
yond this dose it may cause respiratory depression, de-
creased blood pressure, decreased cardiac output and may

es

m idazolam ete

Hemodiazepfn
E.g.: dinzepant

Advantages ; ‘
e SH!CI“I :m;ml we
i ipi uble :
ighly lipid sOlUb? o A
'}I!hby i);ldllcc sedation. anxiolysis i
¢ $

1l uhsnrhcd oral

"
{ aminesi.

-
1Imost entirely and enters the brain,
. J onset of action.

ose tissues which may
, when redistribution

i) Diazepartt
It is absorbed

quickly Iuadin%T tot
Wide distribution !
lead to recurrence
takes place.

Active metabolite

arapi
n the adip
of sedatio!

s are pmduccd which may prolong

» -

the sedation period. o
« Eliminationis slow and variabie.
« Dose 5-20 mg.

i) Midazolam 2 Sy
n This isawater—so]uble benzodiazepine which is double
the strength of diazepam.
Shorter half-tife, no significant a
therefore, quicker and smoother recovery.

Creates more amnesia than diazepam. :
Oral dose of 0.5 mg/kg is used for premedication.
It has significant interaction with erythromycin.

-
ctive metabolites,

Antihistamines
These drugs reverse the action of histamine and produce se-

dation, antiemetic efTect, anticholinergic and local anesthetic

actions.

Promethazine
This drug has a rapid onset of action and the duration lasts

from 2-8 hours.

It potentiates the action of CNS depressants such as opio-
ids and doses must be reduced if they are given in combi-
nation. May even result in convulsive seizures.

Dose of 25-50 mg in adults,

Non-b:frbituratcs: Eg: propofol, ketamine
Narcotic agents: eg: morphine, pethidine, fentanyl
|

Ketamine

This. drug characteristically induces what is described

as:dissociative anesthesia. This is deeper than P

sed;\:{on anq the patient has amnesia and profound‘:;g?;;:::

. > :i ‘t:.dtl:rwahve of phencyclidine which is a hallucinogen.
ainly acts on the cerebral cortex and subcortical areas.

also affect the liver and kidneys. n
= These drugs are lipid soluble and their effect is firston = It
e produces profound : :
the lipid-rich cells of the CNS. Once the drug is stopped, feeling of‘biing tl:llinss: n'algesm' amnesia, sedation and the
it gets redistributed to other lipid-rich cells in the body. clated from one’s body.
e —————
-
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::le NOWN irritation the

It does not produce respiratory de

musele tone inereases with (he

The patient is able 0 maintin o Patent girwy

ketamine, Y under

o Doser 1-2m/kg when given 1v of 6.
Onset of action is within | Mminute
alter 10-15 minutes. Anmnesia
procedure,

o Although the laryngeal reflexe
cases ol aspiration have been
ketamine,

o Should be used with caution in patients w
sionand with THD,

Pression ang glge the
Use ol ketaming,

5413 mp/kg IM,
and recovery starty
lasts for -2 hours afer

S are nminlninctl, s0me

ith hypcrlcn.

o [tisknown to cause raised intraocular pressure
intracranial pressure.,

« Onc major disadve

and raised

mtage with ketamine is that it causes

rigidity or spasm of the muscles of the jaw making it dif-
ficult for the patient to open the mouth, Intraoral proce-
dures are thus difficult to perform unless the mouth is
opened with a mouth gag.

» Nausea, vomiting and hallucinations are known to occur
with the use of ketamine. This may be reduced to some
extent by premedicating the patient with benzodiazepines.

Propofol

» Thisisarecently introduced oily emulsion for IV induc-
tion and also for short duration anesthesia.

» In the dental clinic, propofol can be adequately titrated
to produce sedation. This is achieved by a slow continu-
ous infusion of the drug.

« Once the drug is terminated the patient recovers rapidly
from the sedative effect.

« Itproduces sedation and mild amnesia along with good
control over the airway. .

» It causes some amount of muscle relaxation making
dental procedures safer to do.

* Dose: 10-50 mg/kg /min generally prod uces adequate se-
dation, The patient recovers within 5-10 minutes of stop-
ping the drug.

Fentanyl - o

* ltisan opioid analgesic related to pethidine and is short
acting. ¢

. Dosc% -2 microgram /kg used in combination with a seda-
tive hypnotic such as midazolam or propofol. i

» Itdoes not cause hypotension but may cause respiratory
depression, nausca, vomiting and muscle rigidity.

reported with the use of
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Pethidine + Promethazine Used as a Combination _

« This narcotic and antihistamine can be given in combina-
tion to produce adequate sedation which lasts for almost
one and a half hour,

= The patient is usually drowsy for a few hours after the

procedure,

Both these drugs are drawn into the same syringe and

diluted with saline to obtain 5 mg/mL of pethdine and 2.5

mg/mL of promethazine (phenargan).

» This is injected slowly IV till adequate sedation is
achieved. Usually 1-2 cc is sufficient to produce about
60-90 min utes of sedation.

= The sedative effect lasts for a long time after the proce-
dure is completed and therefore difficult to discharge the
patient on the same day.

Technique for IV Sedation _ .;
= Patient preparation is essential. He must be accompanied !
by aresponsible adult.

» The patient must be advised to take a light snack 2-3 hours
before the procedure, Drugs given on an empty stomach
may cause nausea and vomiting.

= Venipuncture site is identified. Usually the preferred
veins are the dorsal metacarpal and the basilic vein, median
cubital vein.

= Thesite is prepared with antiseptic solution.

= A tourniquet is tied above the site of the venipuncture
and the patient is asked to close the fist tightly. The vein

is visualized prominently. i
» The needle is then used in a two-step procedure. The skin i
on the site is stretched and the needle is used to puncture !
the skin ata 45 degree angulation. The needle is then low- !
ered till it is parallel to the skin surface and then slowly
inserted into the vein. The cannula remains in place while !

the needle is withdrawn. The drug is administered after
securing the tubing in place.

Itis important to choose the pharmacological agent and the

route of administration with great care prior to starting a
procedure, Based on the patient’s requirement and his medical
condition this choice is varied. Although each of the agents ¢
described above may be used individually, it is possible to
combine them also for the desired effect. {
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