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Program Learning Objectives

Upon successful completion of this program,
participants should be able to:

Differentiate between the two major classes of
local anesthetic agents with respect to their
distribution, metabolism and routes of excretion.

Discuss the rationale for the use of
vasoconstrictors in local anesthetic solutions and
their potential effects in common organ system
disease states.

Discuss general adverse effects, contraindications
and patient care considerations with the use of
local anesthetics.



D e n t a l  L o c a l
A n e s t h e t i c  A g e n t s

F o r  I n j e c t i o n



Onset of action

1 to 2 minutes via infiltration

2 to 3 minutes via block

Articaine

Clinical Advantages

An amide that is mostly
metabolized (90-95%) like an
ester in plasma before it
reaches the liver

Presence of sulfur atom in the
ring structure increases
lipophilic properties

Pregnancy category: C

Available formulations

4% articaine + epinephrine 1:100,000

4% articaine + epinephrine 1:200,000

Clinical Considerations

Not available without vasoconstrictor



Pulpal Duration

 60-75 min
Soft Tissue Duration

 180-300 min
Max Does in 70Kg Person

 7 cartridges

Biotransformation occurs in the plasma & liver. Able to diffuse through soft
and hard tissues reliably. No contraindications with methemoglobinemia
when delivered via local anesthesia. Use with caution in breast-feeding
women. 

NOTES:

Articaine
1:100,000 epi

4%



Articaine

Pulpal Duration

 45-60 min
Soft Tissue Duration

 120-300 min
Max Does in 70Kg Person

 7 cartridges

Biotransformation occurs in the plasma & liver. Able to diffuse through soft
and hard tissues reliably. No contraindications with methemoglobinemia
when delivered via local anesthesia. Use with caution in breast-feeding
women. 

NOTES:

4%

1:200,000 epi



Onset of action

6 to 10 minutes (slowest onset of all)

Bupivacaine

Clinical Advantages

Very useful in extended
procedures

Provides extended
postoperative pain control 
 (up to 12 hours of relief)

May decrease need for
narcotic analgesics

Useful in situations where
profound anesthesia is
difficult to achieve with all
other available drugs

Available formulations

0.5% bupivacaine + epinephrine
1:200,000

Clinical Considerations

Long duration of action increases:

Risk of self-inflicted soft tissue
injury 

Risk of cardiovascular and CNS
toxicity



Bupivicaine

Pulpal Duration

 >90 min
Soft Tissue Duration

 240-720 min
Max Does in 70Kg Person

 10 cartridges

Long-lasting. Ideal for management of postoperative pain control after a short
surgical procedure.

NOTES:

.5%
1:200,000 epi



Onset of action

2 to 3 minutes

Lidocaine

Clinical Advantages

Standard against which all
agents are compared

Long, impressive record of
reliability and safety

Combined with prilocaine in
Oraqix (2.5%/2.5%)

Available in numerous OTC
products/patches

Used in emergency medicine
in the treatment of cardiac
arrhythmia and epileptic
seizures

Pregnancy category: B

Available formulations

2% lidocaine + epinephrine 1:50,000

2% lidocaine + epinephrine 1:100,000
 

Clinical Considerations

Not available without vasoconstrictor

May limit clinical advantage in
pregnancy



Lidocaine

Pulpal Duration

 60 min
Soft Tissue Duration

 180-300 min
Max Does in 70Kg Person

 11 cartridges

NOTES:

2%
1:100,000 epi



Lidocaine

Pulpal Duration

 60 min
Soft Tissue Duration

 180-300 min
Max Does in 70Kg Person

 5.5 cartridges

Indicated for hemostasis | ASA III and IV risks with cardiovascular disorders may
be sensitive to epinephrine

NOTES:

2%
1:50,000 epi



Onset of action

1.5 to 2 minutes

Mepivacaine

Clinical Advantages

Available in 3% concentration

Available without a
vasoconstrictor

Without epinephrine, pH of
cartridge is relatively higher
than other anesthetics with
epinephrine

Useful when combining
with other anesthetics to
achieve profound
anesthesia

Available formulations

3% mepivacaine (plain)

Clinical Considerations

Use caution in patients with liver
dysfunction

Less efficiently metabolized
so greater risk of toxicity in
overdose



Where hemostasis is desired, epinephrine is preferred to levonordefrin.

Mepivicaine
 

Pulpal Duration

 60 min
Soft Tissue Duration

 180-300 min
Max Does in 70Kg Person

 11 cartridges

NOTES:

2%
1:20,000 Levonordephrin



Recommended for patients who cannot tolerate a vasoconstrictor and for dental
procedures requiring neither lengthy nor profound pulpal anesthesia. Most widely
used in pediatric dentistry and appropriate for geriatric patients.

Mepivicaine
 

Pulpal Duration

 infil: 20 min  
 block: 40 min
Soft Tissue Duration

 120-180 min
Max Does in 70Kg Person

 7.5 cartridges

NOTES:

3%
without vasoconstrictor



Onset of action

2 to 4 minutes

Prilocaine

Clinical Advantages

Metabolized to some extent
outside the liver (lungs and
kidneys are alternate sites)

Available in 4% concentration

Available with and without a
vasoconstrictor

Safe, low toxicity option due
to efficient metabolism

Pregnancy category: B

Available formulations

4% prilocaine (plain)

4% prilocaine + 1:200,000 epinephrine

Clinical Considerations

May produce methemoglobinemia
(>600mg)

Relatively contraindicated in
patients with existing
methemglobinemia, anemia,
hypoxia



Contraindication: methemoglobinemia, anemia or cardiac/respiratory failure with
hypoxia. Relative contraindication: acetaminophen or phenacetin | Ideal for
pregnant patients

Prilocaine
 

Pulpal Duration

 infil:10-15 min  
 block:40-60 min
Soft Tissue Duration

 infil: 90-120 min
 block: 120+ min
Max Does in 70Kg Person

 8.3 cartridges

NOTES:

4%
without vasoconstrictor



Contraindication: methemoglobinemia, anemia or cardiac/respiratory failure
with hypoxia. Relative contraindication: acetaminophen or phenacetin

Prilocaine
 

Pulpal Duration

60-90 min 

Soft Tissue Duration

180-480 min

Max Does in 70Kg Person

 8.3 cartridges

NOTES:

4%
1:200,000 epi



Garisto et al., 2010 noted both articaine and prilocaine were responsible for
the highest proportionate number of paresthesias

Paresthesias are rare; data from randomized trials did not provide
enough data to validate occurrence of complications.

Data collected was fragmented and demonstrated bias; not an
authoritative amount of empirical evidence to validate the relationship
between 4% solutions and paresthesias (Hillerup & Jensen)

Pharmacoviligance Working Committee of the European Union, 2006,
found no basis for modifying use of 4% drugs

Pogrel and colleagues, 2003, noted paresthesia associated with the
neurotoxic potential to the lingual nerve

“Until further research is completed it is suggested to avoid articaine for
mandibular inferior alveolar nerve blocks” (Bassett, 2016, p. 340)

4% Drug & Lower Blocks



D e n t a l  L o c a l
A n e s t h e t i c  A g e n t s

F o r  T o p i c a l  U s e



An ester (possible cross-sensitivity)

Commonly used formulations

Aerosols (Hurricaine)

Gels (Anbesol, Orajel)

Solutions (Anbesol, Orajel)

Specific considerations

OTC dental pain relief (Orajel, Anbesol)

May impair gag reflex

Topical Local Anesthetic Agents

Benzocaine

NOTES:



For use In scaling [prophylaxis] procedures

To suppress the gag reflex in the positioning
of x-ray films, making prosthetic
impressions and doing surgical procedures
in the molar areas

For numbing prior to injections of local
anesthetic

2-10 minute onset with approximately 30
minutes duration

Topical Local Anesthetic Agents

Dyclonine

NOTES:



Indications
Production of topical cryo-anesthesia
in the oral cavity, prior to the
extraction of deciduous or
periodontally compromised teeth or to
the lancing of abscesses.  Pulp and
tooth vitality test.

Fast and easy method to test pulp
vitality
Tetrafluoroethane has a greater cryo-
anaesthetic activity than ethyl chloride
Quicker and deeper cooling action to
Improve efficacy

Tetrafluoroethane cryo-anaesthetic spray

Features & benefits

Topical Local Anesthetic Agents

Pharmaéthyl

NOTES:



An amide

Commonly used formulations

Lidocaine (base)

5% ointment, 10% spray, 5% solution

Lidocaine HCl 

2% viscous solution

Specific considerations

2% lidocaine viscous solution is used in combination
with diphenhydramine and antacid liquids/nystatin
susp as “Magic Mouthwash” for oral ulcerations

Topical Local Anesthetic Agents

Lidocaine

NOTES:



An ester (possible cross-sensitivity)

Commonly used formulations

Cetacaine®

Kovanaze® (with oxymetazoline) 

Specific considerations

Use in small areas to minimize absorption

Topical Local Anesthetic Agents

Tetracaine

NOTES:



About Cetacaine
Cetacaine Gel is applied topically
for pre-injection, or minor
surgical and laser procedures 

Why Cetacaine works so well:
Viscous liquid
Fast acting and long lasting
Banana flavored
Easily applied

Manufactured In the USA by Cetylite,
Inc. in New Jersey

Three active ingredients
Benzocaine 14% 
Tetracaine HCL 2%
Butamben 2%

Well established use in dentistry: 50+
years of efficacy
Three formulations

Spray
suppression of gag reflex

Gel
Topical for mucous
membrane procedures

Liquid
Periodontal hygiene
procedures

About Cetacaine

Prescription topical anesthetic



Contraindications
Not for injection

Not for use in infants &
children ≤2 yrs.

Not tested in the elderly,
children ≤12 yrs., or women
who are pregnant. 

Use should be
determined at the
discretion of the
prescribing Dentist

Warnings & Precautions
Methemoglobinemia
Hypersensitivity

These ingredients reverse the
blocking of nerve conduction
through their ability to be
absorbed and diffused by the
mucous membrane and nerve
sheath. 
The ingredients are then
metabolized to inert molecules
and excreted in the urine. 

About 
Cetacaine Formulated with three prescription

anesthetics. Takes effect in 30
seconds and lasts up to 60 minutes.

Cetacaine is a prescription topical
anesthetic indicated for use on all

accessible mucous membrane, except
the eyes.





Vasoconstrictors



Increased blood flow TO and FROM injection site.

Significant vasodilation

Articaine

Minimal vasodilation

Prilocaine, mepivacaine

Vasoconstrictors

Upon injection, local anesthetic agents 
produce vasodilation which varies by

agent, patient and site of injection.
 



Decreased rate of absorption/from injection site

Increased duration and quality of anesthesia

Decreased blood concentrations

Decreased potential for adverse effects

Decrease blood flow TO the injection site

Decreased bleeding in treatment area

Vasoconstrictors

Vasoconstrictors are added to local
anesthetics to counteract this vasodilation

and control tissue perfusion.



Bronchodilation 
Vasodilation

β1 Increased cardiac
activity

β2

α1 Vasoconstriction

Receptor Stimulation by
epinephrine produces:

Vasoconstrictors



Vasoconstrictors

Local anesthetic preparations that
contain sodium bisulfite have

specific patient care considerations.

Lowers pH of cartridge solution

Delays onset of anesthesia

May cause burning sensation upon injection

May result in anaphylaxis is sulfite-sensitive patients



Considerations with Epinephrine
 

The side effects of epinephrine absorption
must be weighed against the side effects

of absorbed local anesthetic.

Epinephrine may cause adverse effects in patients with pre-
existing cardiovascular disease.

However, rapid absorption and repeated doses of local
anesthetic (with a vasoconstrictor) may result in adverse
effects as well. 



Considerations with Epinephrine
 

The benefit of using epinephrine 
to achieve profound anesthesia may 

 outweigh the risk in patients with controlled
cardiovascular disease.

 

Pain-induced stress leads to the release of endogenous
epinephrine.

This may exacerbate cardiovascular disease.



Considerations with Epinephrine
 

If the patient is cleared for treatment, then
epinephrine should be used in the

lowest possible effective concentration.

Use of epinephrine is contraindicated in situations of severe
uncontrolled cardiovascular disease. 

However, these situations in themselves are contraindications
to elective dental treatment!



Considerations with Epinephrine
 

The dose of epinephrine in a dental cartridge
is far less than doses used clinically

in treating anaphylaxis.
 

However, epinephrine should be avoided in:

Patients with uncontrolled hypertension

Patients with uncontrolled hyperthyroidism

Patients with severe uncontrolled cardiac disease



Considerations with Epinephrine

In normal healthy patients, the
maximum recommended dose of 

epinephrine is 0.2 mg per appointment,
or 11 cartridges of 1:100,000 dilution.

In patients with clinically significant
cardiovascular impairment, the maximum

recommended dose of epinephrine
is 0.04 mg per appointment,

or 2 cartridges of 1:100,000 dilution.
 

1:50,000 dilution = 1 cartridge
1:100,000 dilution = 2 cartridges
1:200,000 dilution = 4 cartridges

NOTES:



Reversal Agents



















Objectives



“Dental patients themselves are

aware of the difference between

local anesthesia administered by

the dental hygienist and that

administered by the dentist.  They

frequently comment on the lack of

discomfort when the hygienist

injects the local anesthetic.  Be it a

slower rate of administration, great

attention to the details of

atraumatic injection technique, or

greater empathy, it works”

~STANLEY MALAMED



ANATOMICAL
CONSIDERATIONS

Enters mandible through Mandibular
Foramen

Includes muscles of mastication
(motor) and lower teeth (sensory)

I Opthalmic 
(Sensory)

IIncludes tip of nose (nasociliary),
eyes (lacrimal) and forehead
(frontal)

II Maxillary
(Sensory)

Includes the upper teeth, nose,
palate, mouth, cheek and temporal
region

III Mandibular
(Sensory and
Motor)



Maxillary
Nerve Anatomy



P A G E  0 1



Mandibular Nerve
Anatomy





Safe Injection
Techniques

Engineering Controls provide a barrier between the tip of the
needle and the fingers of the dental healthcare provider,
preventing accidental needlesticks.

55% of needle sticks occur while providing direct treatment to
the patient.

Matsumoto, H., Sunakawa, M., Suda, H., & Izumi, Y. (2019).Analysis of factors related to needle-stick and sharps injuries 
at a dental specialty university hospital and possible prevention methods. Journal of oral science, 61(1), 164-170.

Indications
Needle recapping device.

Features & benefits
Allows easy recapping when an injection is completed.
Protects against needle-stick injuries.
Autoclavable, economical and safe.

Aim Safe
Needle recapping

device



Needle Stick Safety
Keep Calm

Cleanse the wound with soap and water and flush with water

for 1-2 minutes

Do not squeeze wound or pour disinfectant on it

Any direct exposure to body fluids, or injury, occurring MUST

be reported immediately to your employer

The source patient should be informed of the incident and

encouraged to seek testing for communicable diseases.

 

Features & benefits
Ergonomic - Available in 3 distinct sizes to
provide better control and added comfort
when aspirating.
Petite Aspirating Syringe is ideal for
smaller hands - equipped with a smaller
thumb ring, finger grip and a shorter
plunger length to reduce hand stress
during aspiration.
Standard Aspirating Syringe is equipped
with a larger thumb ring and offers the
standard length plunger.

Light weight – made of surgical grade
aluminum & stainless steel - to reduce hand
stress during injection.
Contains no removable parts

Aspirating Needles



Common Dental Injections

Indications 
Anatomical

 Considerations

Technique 

Factors

NOTES



Penetration Site: Height of the
mucobuccal fold anterior to the
canine eminence in the canine
fossa.

Deposition Site: above the canine
eminence. Contact with bone
should be avoided.

Procedure: Depth of injection is 3-
6mm. ½ cartridge is deposited

Common Causes of Injection
Failure: depositing solution too far
from the target, inadequate
volumes of solution, inflammation
or infection at the site.

Anterior Superior Alveolar



Troubleshooting

Anterior cross-innervation from
contralateral ASA innervation

Infiltrate over same side
central incisor
Contralateral ASA nerve
block
P-ASA nerve block

Unusually dense anterior maxilla

Short vertical height of maxilla

Boney protrusions 



Penetration Site: Height of the
mucobuccal fold over the maxillary
second premolar. *Malamed
suggests between the two
premolars.

Deposition Site: Well above the
apex of the second premolar.
Several clinicians approach the
deposition site between the apices
of the two premolars.

Procedure: Depth of injection is 5-
8mm.  ½-2/3 cartridge is deposited.

Common Causes of Injection
Failure: Depositing solution too far
from the target, inadequate
volumes of solution, inflammation
or infection at the sitemmation or
infection at the site.

Middle Superior Alveolar



Penetration Site: Height of the
mucobuccal fold posterior to the
zygomatic process of the maxilla and
generally superior to the distobuccal
root of the second molar.

Deposition Site: adjacent to the
foramina for the PSA nerve branches on
the posterior surface of the maxilla

Procedure: Depth of injection is 16mm
for most adults; 10-14mm on children
and small adults. Deposit ½ to a full
cartridge of solution. 

Common Causes of Injection Failure:
depositing solution too far from the
target, inadequate volumes of solution,
inflammation or infection at the site

Posterior Superior Alveolar



Posterior Superior
Alveolar Nerve



Posterior Superior
Alveolar Block



Troubleshooting

When third molars are present,
the penetration site is adjusted
posteriorly to the distobuccal
root of the maxillary third molar
 
Using a long needle may create
overinsertion
 
Studies show that fibers from the
greater palatine nerve may also
provide accessory innervation

Greater palatine nerve block
will anesthetize atypical
branches

Studies show that articaine
provides more effective diffusion
to palatal roots

 

Complication:
Hematoma

Insertion of the needle too far distally may
lead to a temporarily unesthetic
hematoma.

Penetration sites near the alveolar ridge
rather than into the more forgiving site at
the mucobuccal fold increases risk for
contact with bone and subsequent tearing
of the PSA artery or vessels within the
pterygoid plexus of veins.

Boney resistance may also indicate too
great of an angle toward the midline

Apply pressure and ice to permit clotting
Instruct patient to apply ice over the next 6
hours, avoid anticoagulant pain relievers
Inform patient of future discoloration



Penetration Site: Height of the
mucobuccal fold in direct vertical
alignment with the infraorbital notch
and subsequently the infraorbital
foramen. Anatomy is assessed
utilizing palpation techniques.

Deposition Site: Superficial to the
infraorbital foramen, directly below
the infraorbital notch.

Procedure: Contact with bone is
controversial but ensures contact
with the infraorbital ridge.  ½ a
cartridge is deposited. Finger
pressure is applied extraorally for
1-2 minutes

Common Causes of Injection
Failure: depositing solution too far
from the target, inadequate
volumes of solution, inflammation
or infection at the site

InfraOrbital



Troubleshooting

Assumption of penetration site at
the height of the mucobuccal fold
over the first premolar

Unsuccessful
evaluation/visualization and
palpation techniques in assessing
the location of the foramen.

Pressure not applied or not
applied for appropriate amount
of time

Foramen is too small



Penetration Site: Palatal soft tissues
slightly anterior to the greater
palatine foramen at the anterior
border of the depression.

Deposition Site: Anterior to the
opening of the anterior palatine
foramen.

Procedure: Advance 4-10mm until
gentle contact with bone.  Deposit
¼ of a cartridge.

Common Causes of Injection
Failure: Inadequate depth of
penetration and inadequate
volumes of solution deposited. 
 Others include inflammation or
infection present, inadequate
diffusion of solution and
overlapping innervation by the
nasopalatine nerve.

Greater Palatine



Greater Palatine Block



Troubleshooting

Pediatric patients may have a
greater palatine foramen located
posterior to all erupted teeth. If
so, consider palatal infiltrations
or a maxillary nerve block.

NOTES



Penetration Site: Palatal mucosa
lateral to the widest anteroposterior
dimension of the incisive papilla

Deposition Site: At the center of
the incisive canal

Procedure: Insert 4-7mm; contact
the opposite wall of the foramen.
Deposit ¼ of a cartridge.

Common Causes of Injection
Failure:  Inadequate depth of
penetration and inadequate
volumes of solution deposited. 
 Others include inflammation or
infection present, inadequate
diffusion of solution and
overlapping innervation by the
greater palatine nerve.

Nasopalatine



Troubleshooting

Evaluate angulation of the
syringe and depth of penetration
as well as volumes of solution
deposited

The nasopalatine injection may
result in unilateral anesthesia if
the opposite wall of the canal is
not contacted.

Nasopalatine Block



Labial Frenum 

Interdental papilla between the

maxillary central incisors

Nasopalatine area

Multiple
Penetrations
Technique



Palatal
Blanching

Administering a 4% drug: suggest
reducing the total volume
administered to half that of what
is typically recommended

Potential for paresthesia;
evidence is unclear

Slow deposition rate is
encouraged by Bassett and
DiMarco (1 cart over 6 mins)

Excessive blanching is more
commonly observed with higher
concentrations of epinephrine
(1:50,000)

NOTES



Penetration Site: Lateral to the
pterygomandibular raphe at the
height (2-3mm superior) of the
coronoid notch and medial to the
internal oblique ridge.

Deposition Site: 1mm lateral to the
medial aspect of the ramus and
above the mandibular foramen. 

Procedure: Deposition at about
2/3-3/4 of a long needle, until
boney resistance is met.  Deposit ¾
of a cartridge *budget for Lingual
and Buccal.

Common Causes of Injection
Failure: Published failure of the
inferior alveolar block is among the
highest failure rates in history. 

Malamed states inadequate
anesthesia rates are 31-81%, the
most common error being
depositing solution too far away
from the foramen.

Inferior Alveolar



Technique
Palpate for the coronoid notch by sliding up the
internal oblique ridge (the greatest concavity on
the anterior border of the ramus indicates 6-
10mm superior to the mandibular occlusal plane)

Retract mucosa on the anterior border of the
ramus at the coronoid notch indicating proximity
to the penetration site

Penetrate lateral to the pterygomandibular raphe
(connective tissue) while syringe barrel remains
parallel to and above the occlusal plane in the
labial commisure of the contralateral side.

Contact with bone indicates a point superior to
the mandibular foramen



Inferior Alveolar Block



Premature
Bony Contact
PIf boney resistance is met immediately after
penetration, it is probable that the penetration
was too low or too lateral to the raphe.

Correction: reinsertion at a higher and more
medial point along the raphe.

Aberrant lingula is probable. 

Patient will experience lack of anesthesia except
at injection site by the minimum depth of needle
penetration.



Overinsertion/
No Contact with Bone

If bone is not contacted, the needle tip is too far posterior (medial)

Correction: withdraw slightly and reposition barrel more posteriorly over the contralateral
mandibular molars until bone is contacted.

Safety: do not deposit if bone is not contacted.  The needle tip may be resting within the
parotid gland near the facial nerve (CN VII) and transient blockade/paralysis of the facial nerve
may develop.



Anatomical
Variances of
the Ramus

Premature contact can be related to prominence
of the medial surface of the ramus at the internal
oblique ridge

Flare of the ramus may impact angulations. 
 Insertion angulations may need to be adjusted to
reach optimum deposition site.



Anatomical Insight

Variation of 
the Mandibular
Foramen

In approximately 14% of the
population, the Mandibular
Foramen is located above the
Coronoid Notch

Research demonstrates the
Mandibular Foramen can be
6-19mm above the occlusal
table

Research concludes variable
locations in regards to the
antero-posterior location of the
Mandibular Foramen across the
ramus.

The inferior alveolar nerve
travels within the
pterygomandibular space where
it exits the mandible through the
mandibular foramen, the central
opening on the internal surface
of the ramus.

In some cases, there are two
nerves present, creating bifid
inferior alveolar nerves and is
detected by the presence  of a
double mandibular canal



Complication:
Transient Facial
Paralysis

One complication with an IA
block is transient facial paralysis
if the facial nerve is mistakenly
anesthetized. 

This can occur because of an
incorrect administration of
anesthetic into the deeper
parotid salivary gland (carrying
the seventh cranial or facial
nerve) because the mandibular
bone was not contacted.

Fehrenbach MJ, et al: Mosby’s dental
dictionary, ed 3, St Louis, 2014, Elsevier.

NOTES



Penetration Site: Same as Inferior
Alveolar Block

Deposition Site: Halfway point
between the ramus and the
penetration site for the Inferior
Alveolar Block, medial and anterior
to the Inferior Alveolar Nerve.

Procedure: Depth is ½ the length of
the Inferior Alveolar Block,
approximately 10-13mm.
Approximately one stopper-ful is
budgeted for the Lingual.

Common Causes of Injection
Failure: overlap of contralateral
lingual nerve fibers.  Complication:
risk of paresthesia.

Lingual



Troubleshooting

In 60% of cases, the mylohyoid
nerve provides accessory
innervation.

The mylohyoid nerve
branches from the
mandibular nerve and may be
subject to anatomic
obstructions such as the
pterygomandibular fascia
and sphenomandibular
ligament

NOTES



Penetration Site:  Buccal fold just
distal and buccal to the most
posterior molar for which soft
tissue anesthesia is required.

Deposition Site: At the buccal
aspect of the ramus lateral to the
external oblique ridge.

Procedure: Angle of insertion is
parallel to the occlusal plane,
Insertion depth is 3-4mm. Deposit
remaining stopper-ful of solution.

Common Causes of Injection
Failure: Rare, occur due to operator
error namely due to lack of
anesthesia budgeting.  If a
penetration is initiated in an area
too close to the alveolar bone,
boney resistance may be met thus
not permitting adequate diffusion
of solution. A lateral penetration
site should be selected.

Buccal



Buccal Block



Penetration Site: The lingual
mucosa below the apex of the tooth
immediately posterior to the tooth
requiring supplemental anesthesia

Deposition Site: At the mesiolingual
apex of the tooth just posterior to
the one requiring supplemental
anesthesia.

Procedure: Retract the tongue,
Penetrate until boney contact is
met.  Insertion depth: 3-5mm.
Deposit 1/3 cartridge of solution.

Common Causes of Injection
Failure: Rate, occur primarily due

Mylohyoid



Penetration Site: Varies based on
the location of the mental foramen
located via palpation and
radiographs.

Deposition Site: Slightly superior to
the mental foramen.

Procedure: Depth is typically 4-
6mm, bone should not be
contacted. Deposit 1/3 of a
cartridge. Apply postoperative
pressure for 1-2 minutes.

Common Causes of Injection
Failure: Rare. Typically due to
failure to correctly identify location
of the foramen or inadequate
volumes of solution deposited.

Incisive



Penetration Site: Varies based on
the location of the mental foramen
located via palpation and
radiographs.

Deposition Site: Slightly superior to
the mental foramen.

Procedure: Depth is typically 4-
6mm, bone should not be
contacted. Deposit 1/3 of a
cartridge.

Common Causes of Injection
Failure: Rare. Typically due to
failure to correctly identify location
of the foramen or inadequate
volumes of solution deposited.

Mental



Incisive & Mental Block



Penetration Site: Between the premolars
approximately halfway from the median
palatine raphe to the gingival margin on
the side to be anesthetized. Described as
the junction of the vertical and horizontal
aspects of the palate.

Deposition Site: Near the junction of the
alveolar process and palatal process
ensuring adequate tissue thickness for
accommodation of solution.

Gentle hydraulic pressure develops with
insertion of solution thus diffusing easily to
the dental plexus of the ASA and MSA
nerves through porous palatal bone and
nutrient canals.

Procedure: Insertion at a 45 degree angle
until contact with bone.  Deposit ½ to 2/3
of a cartridge. Observe for blanching.

Common Causes of Injection Failure:
Blanching may demonstrate inaccurate
penetration sites.  Inexperience with
injection, overlapping innervatio

Anterior Middle Superior Alveolar



Anterior Middle 
Superior Alveolar Block

NOTES



Penetration Site: Palatal mucosa at the
widest anteroposterior dimension of the
incisive papilla

Deposition Site: through the incisive papilla
to contact the opposite wall of the incisive
canal. From this point, needle advances
superiorly into the canal until penetrated
depth within the incisive canal.

Procedure: Depth of 6-10mm. Deposit 2/3
of a cartridge. Rate of deposition
modification: .5mL over 60 seconds.

Common Causes of Injection Failure: Low
published success rates; between 22-58%
depending on choice of anesthetic. Lack of
familiarity.

Palatal Approach:
Anterior Superior Alveolar



Penetration Site: Site of the greater
palatine foramen

Deposition Site: the trunk of the maxillary
nerve as it remains within the
pterygopalatine fossa prior to the nerve
entrance into the cranium by the foramen
rotundum.

Procedure: Preanesthesia is recommended.
Locate anterior depression of the greater
palatine foramen, use a long needle,
advance through the slope of the greater
palatine canal to optimal depth of 30mm.
Deposit 1.8mL of solution.

Complications: Issues occur when the
greater palatine foramen is relatively
straight and unobstructed.

*Penetration of the orbit is possible in
overpentration resulting in ocular
complications.

*Needle may penetrate the medial wall of
the nasal cavity

Maxillary V2 - Palatal Approach
Hemimaxillary Pain Management



Penetration Site:  Within the sulcus
that surrounds a tooth. Multiple sites
should be selected to ensure
adequate delivery of anesthesia.  

Procedure: Insert between the roots
of a tooth or to the base of the
periodontal attachment; until
resistance is met. Deposit solution.
No aspiration required. Deposit 1
stopper-ful.

Additional Notes: Considered an
intraosseous technique due to
diffusion of solution through bone in
order to achieve anesthesia to the
apex of injected teeth.

Periodontal Ligament
Intraligamentary



Indications
Injection of local anesthetic
solution.

Features & benefits
Designed for performing
“PDL” injections.
Designed to handle any
standard dental cartridge and
uses standard disposable
dental needles.
Lightweight and compact
design.
Click activator disperses a
calibrated .06 ml dose.

Paroject®



Penetration Site: At the center of the
papilla adjacent to the tooth to be
treated and below the height of the
interdental papilla but within the
attached gingiva.

Deposition Site: Just inside the
cortical plate of bone, no perforation
is made in the bone before needle
insertion.

Procedure: Advance until boney
resistance is met, deposit within the
septum 1-2 stopper-fuls of solution.

Common Causes of Injection Failure:
Not effective in mandibular molar
regions where cortical bone is thicker
and more dense.

Intraseptal



Demonstrate superior efficacy for molar anesthesia (87-88%).  This injection is particularly
effective over the IA block when a molar is symptomatic or presents with irreversible pulpitis.
Articaines’ increased pka improves tissue diffusion rates.

Procedure: Deliver in the mucobuccal fold over the apex of each root.  Most effective delivery
occurs when both buccal and lingual approaches are used.  Gain access to the site of
penetration, penetrate into the mucobuccal fold between 3-6mm, deposit 1/3-1/2 a cartridge

Common Causes of Injection Failure: none

Mandibular Infiltration
with Articaine



Gow Gates
Penetration Site: Buccal mucous membrane
directly posterior to the maxillary second molar
at the level of the mesiolingual cusp.  Location
varies based on use of landmarks.
Extraoral: Line visualized from the intertragic
notch to the labial commisure.

Deposition Site: Anterolateral surface of the neck
of the condyle at the insertion of the lateral
pterygoid muscle.

Procedure: Advance to a depth of 25mm in an up
and back movement until boney resistance is
met. Deposit one full cartridge of solution. Pt
must remain open postoperatively for 2-5
minutes.

Common Causes of Injection Failure: Closure
during or immediately after injection:
displacement of the pterygomandibular space.
Operator error. Insufficient solutions.







Penetration Site: In the soft tissue
medial to the ramus, directly adjacent
to the maxillary tuberosity at the
height of the mucogingival junction of
the maxillary molars.

Deposition Site: Above the
mandibular foramen on the medial
surface of the ramus in the
pterygomandibular space.

Procedure: Retract to reveal the
penetration site and have patient
close. Angulation is parallel to
mandibular molars.  Advance 25mm
and deposit one full cartridge.

Common Causes of Injection Failure:
Lack of experience. 93% success rate.  
Concerns with medial deflection of
the bevel.

Vazirani-Akinosi 
Closed Mouth



Vazirani-Akinosi
Mandibular Block



Vazirani-Akinosi
Mandibular Block

NOTES





Vazirani-Akinosi
Mandibular Block



The average dentist delivers 1 cartridge of anesthetic over 20 seconds
Speed recommended by key experts 1mL in 60 seconds
Pain during injection is attributed to an increased rate of anesthetic deposition
Safety of dental injections deeply depends on the rate of deposition
Automatic aspirations aide in safety of anesthetic deposition

New Injection
Techniques

Needle-Less Anesthesia

Indications:
Penetration site
anesthesia
Discomfort
related to dental
treatment
Gag reflex

Minimize
apprehension
Manage injection
discomfort
May decrease the
need for injections



Cetacaine

Active ingredients
Benzocaine
Butamben
Tetracaine HCl 

Available in spray, gel, and liquid

Quick onset 20 – 30 seconds
Duration 30 – 60minutes 
Effectiveness of anesthesia
Viscosity of the liquid 
Ease and accuracy of application 
Taste and comfort for patient
Cost efficient – no wasted product – no excursion from
pocket

Cetacaine is a non-injectable, topical anesthetic for use on all
mucous membranes, except the eyes.
 

Features:

Application
Depress the pump fully and using a Qtip, apply ¼ -
½ inch per patient
Tissue need not be dried
Ointment consistency melts at body temperature

When to use
Soft tissue curettage 
Cleaning furcations 
Lasers
Pre-injection site numbing

Pleasant flavor
Mint
Strawberry

 

Cetacaine Gel



Dose
0.1mL - 0.2mL used per quadrant
0.4mL (full syringe) maximum recommended
dose (MRD) per patient 

Application
Apply directly to tissue drop by drop into
periodontal pockets
Can also use a cotton swab or micro- brush for
surface application

Cetacaine Liquid

Cetacaine Spray

Application
Press/tilt the cannula forward
for a continuous spray
Do not exceed more than 2
seconds

When to use
Gaggers
X-rays

Pleasant flavor
Banana

When to use
Debridement procedures
Scaling & Root Planing
Probing
For sensitive/anxious
patients
Special needs 



Two drugs combined that have a lower
melting temperature than individual drugs
This increases the concentration
Enhances the drug’s properties
Quicker uptake
Longer duration
Amide Classification
Pregnancy B drug
Approved FDA Drug - Oraqix

Begin treatment
Ultrasonic debridement
Hand instrumentation
Re-apply as needed
Maximum dosage: 5 cartridges

Oraqix is indicated for adults who require
localized anesthesia in periodontal pockets
during Scaling and Root Planing 

Eutectic Mixture:

Application:

Non-Injectable Anesthesia for SRP
Qraqix gel [2.5% prilocaine | 2.5% lidocaine]



Restorative
Post extraction
Orthodontic discomfort
Tissue trauma
Aphthous ulcers
Muscular pain & Bruxism

Synapse Dental Pain Eraser

Reimbursement

Current strategies for use:
In-office use
Post-Operative | at-home use

Reimbursement
Applicable CDT: D9110 

Procedure: palliative
(emergency) treatment of
dental pain

Applicable CDT: 9630
Procedure: treatment of
TMJ pain

Fee: $65.00 
Coverage: Delta Dental and
many others

Post surgical
Post endodontic treatment
Hypersensitivity
Whitening procedures
Replacement to topical

Scaling & root planing (SRP)
Periodontal maintenance and
prophylactic treatments

Pre, during and post
treatments

Hypersensitivity related to: 
Root exposure
Periodontal inflammation
Post whitening procedures



Technically simple
Comfortable for patients
Can provide hemostasis when
needed
Obviate the presence of collateral
innervation
Avoid the risk of potential damage
to nerve trunks
Lesser risk of intravascular injection
Safer in patients with clotting
disorders
Reduce risk of needle-stick injury
Preinjection application of topical
anesthetic masks needle
penetration discomfort.

Ideal Injection Components:

Conclusion

Anatomic variations
Thickness of the mandibular
cortical plate

Aberrant/accessory innervations
Adequate volume of solution
Presence of infection/inflammation
Quality of cartridge contents
Tachyphylaxis
Vitamin C
Circadian Body Rhythms

Consider a field block or a nerve
block in lieu of an infiltration of the
site.

Particularly, aiming higher on the
nerve branch or ganglion will
permit improved anesthetic
outcomes

Troubleshooting

General Considerations:

Anatomical Considerations:
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Publications

Thank you!

Malamed, S. F. (2013) Handbook of

Local Anesthesia 6th ed. Elsevier,

Evolve. St. Louis, Missouri. ISBN: 978-

0-323-07413-1

Special Thanks to:

Bassett, K., DiMarco, A. Naughton, D.

(2015). Local Anesthesia for Dental

Professionals 2nd ed. Pearson. Lakewood,

Washington. ISBN: 978-0-13-307771-1
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