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Local anesthetics were first introduced in the 1880s by 
William Halsted, MD, when he found injectable cocaine 
to be useful for surgeries. Local anesthetics are now used 
for dental treatment on a daily basis. Previously, patients 

were given ester medications (remember Novocaine?). In today’s 
dental offices, amides such as lidocaine, mepivacaine, bupiva-
caine, articaine or prilocaine are likely used.

Adverse effects from dental injections can range from mild, 
such as prolonged anesthesia, hematoma or soreness in the injec-
tion site, to moderate/severe effects such as an allergic response 
(rare with amides) or overdosage, which could lead to respiratory 
arrest and death.

With proper precautions, it is difficult to overdose an adult 
patient. The toxic level of anesthetic is figured by a patient’s 
weight. The smaller the patient, the less anesthetic is needed to 
reach toxic levels. (See tables on page 48.)

To calculate the maximum amount of lidocaine 2 percent 
with 1:100,000 epinephrine and the number of carpules that can 
be safely administered to a 30-pound patient, the clinician would 
perform the following calculations.

(MRD) Maximum  
Recommended Dose (mg/lb.)*  

x weight (lbs.) =  
Maximum Total Dosage (mg)

3.2mg/lb x 30 lbs. =  
96 mgs

Maximum Total Dosage (mg)  
÷ mg/cartridge* =  

Maximum number of cartridges

96mg ÷ 36mg/cartridge =  
2.67 cartridges

*See tables on page 48 for (MRD) maximum recommended dose/lb  
(or kg) and mg/cartridge for anesthetic used.

The type of dental procedure may dictate the duration of 
local anesthetic needed. Vasoconstrictors such as epinephrine are 
added to anesthetics to increase duration by concentrating the 
solution in the injection site.

Healthy patients undergoing dental treatment are less apt to 
suffer from complications from the anesthetic. Contraindications 
to the use of vasoconstrictors or dental anesthetics include:

Recent heart attack (<1 month) Uncontrolled hypertension
Uncontrolled diabetes mellitus Uncontrolled hyperthyroidism
Documented allergy Recent drug abuse
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Before administering local anesthetics, it is recommended to 
get a thorough medical history, including blood pressure read-
ings. Frequently this screening will uncover high blood pressure 

that will need to be monitored and treated by the patient’s physi-
cian. We will refer our patients to their PCP if their BP readings 
are too high.

Information source: American Dental Hygienists’ Association

TABLE 2.3

Articaine 4% With Epinephrine 1 : 100,000 
or 1 : 200,000 1, 2

Concentration: 4% 
MRD: 7.0 mg/kg

Cartridge Contains: 72 mg 
MRD: 3.6 mg/lb

Weight, 
kg mg Cartridges3

Weight, 
lb mg Cartridges3

10 70 1.0 20 72 1.0

20 140 2.0 40 144 2.0

30 210 3.0 60 216 3.0

40 280 4.0 80 288 4.0

50 350 5.0 100 360 5.0

60 420 6.0 120 432 6.0

70 490 7.0 140 504 7.0

80 560 8.0 160 576 8.0

90 630 9.0 180 648 9.0

100 700 10.0 200 720 10.0

MRD, Maximum recommended dose.
1  As with all local anesthetics, the dose varies, depending on the area to be anesthetized, 

the vascularity of the tissues, individual tolerance, and the technique of anesthesia. The 
lowest dose needed to provide effective anesthesia should be administered. 

2  Doses indicated are the maximum suggested for normal healthy individuals (ASA 1); 
they should be decreased for debilitated or elderly patients.

3  Rounded to the nearest half-cartridge.

TABLE 1

Guidelines for Blood Pressure (Adult)

Blood Pressure, 
mm Hg, or torr

ASA 
Classification Dental Therapy Consideration

<140 and <90 1 1. Routine dental management
2. Recheck in 6 mo, unless specific treatment dictates more frequent monitoring.

140-159 and/or 90-94 2 1.  Recheck BP before dental treatment for three consecutive appointments; if all exceed 
these guidelines, medical consultation is indicated.

2. Routine dental management
3. SRP as indicated

160-199 and/or 95-114 3 1. Recheck BP in 5 min.
2. If BP is still elevated, medical consultation before dental therapy is warranted.
3. Routine dental therapy
4. SRP

200+ and/or 115+ 4 1. Recheck BP in 5 min.
2. Immediate medical consultation if still elevated.
3. No dental therapy, routine or emergency,1 until elevated BP is corrected
4. Refer to hospital if immediate dental therapy is indicated.

ASA, American Society of Anesthesiologists; BP, blood pressure; SRP, stress reduction protocol.
1  When the BP of the patient is slightly above the cutoff for category 4 and anxiety is present, inhalation sedation may be employed in an effort to diminish the BP (via the elimination  

of stress).

Dentists regularly use local anesthetics, and most states also 
allow hygienists to administer local anesthetics for their patients 
prior to scaling and root planing visits. As of 2012, all states except 
Texas, Alabama, North Carolina, Mississippi, Delaware and  
Georgia have licensed hygienists to administer local anesthetics.

Continued on p. 46
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A variety of injections are used for anesthetizing a patient for 
dental treatment. The areas anesthetized for the most common 
dental injections are shown:

Maxillary Arch

Posterior Superior Alveolar Block (PSA) Greater Palatine Block

Middle Superior Alveolar Block (MSA) Nasopalatine Block

Anterior Superior Alveolar Block (ASA) 

Recent improvements in the administration of local anes-
thetics include buffering of the anesthetic solution with sodium 
bicarbonate, which raises the pH, allowing a more comforta-
ble injection and hastening the onset of profound anesthesia. 
Because the buffered solution becomes unstable quickly, it 
must be mixed minutes before administering the anesthetic to 
the patient. The effectiveness of the buffered anesthetic allows 
a decrease in the amount of carpules used, due to fewer missed 
blocks (Onpharma, Anutra Medical).

An injectable solution of phentolamine mesylate can be given 
to reverse the effects of local anesthesia (OraVerse). It is not rec-
ommended for children under the age of 6, or who weigh less 
than 33 pounds. It may be most helpful in older children, geriat-
ric patients and special-needs patients. 

Continued from p. 44
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Inferior 
Alveolar Block

Incisive Block, 
also called Mental

Buccal 
Block

Gow-Gates 
Mandibular Nerve Block

FREE FACTS, circle 21 on card
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For the needle-phobes, intranasal local anesthetic is 
being tested and may be released soon (St Renatus, LLC). It 
provides anesthesia bilaterally in the maxilla from first molar 
to first molar, with 100 percent success occurring from bicus-
pid to bicuspid #4-#13. On maxillary first molars there were 
mixed results, so injections on these teeth may be needed for 
profound anesthesia when using this technique.

Delivery systems such as The Wand or STA are computer- 
controlled local anesthetic delivery systems (C-CLAD), 
which allow more predictable single-tooth anesthesia. In tests 
on children there was a measurable decrease in reactions to 
C-CLAD anesthesia administration compared to the stand-
ard syringe, making it useful in pediatric dentistry.

Whether you are a recent graduate or an experienced den-
tist, periodically reviewing the dosages, contraindications and 
new developments in local anesthetics will be helpful to you 
and your patients. For more information, consult the Hand-
book of Local Anesthesia (6th Ed.) by Dr. Stanley Malamed. n

References
Malamed, SF. Handbook of Local Anesthesia, 6th Ed. St. Louis, Missouri: Elsevier Mosby; 2013.

TABLE 2.3

Articaine 4% With Epinephrine 1 : 100,000 
or 1 : 200,000 1, 2

Concentration: 4% 
MRD: 7.0 mg/kg

Cartridge Contains: 72 mg 
MRD: 3.6 mg/lb

Weight, 
kg mg Cartridges3

Weight, 
lb mg Cartridges3

10 70 1.0 20 72 1.0

20 140 2.0 40 144 2.0

30 210 3.0 60 216 3.0

40 280 4.0 80 288 4.0

50 350 5.0 100 360 5.0

60 420 6.0 120 432 6.0

70 490 7.0 140 504 7.0

80 560 8.0 160 576 8.0

90 630 9.0 180 648 9.0

100 700 10.0 200 720 10.0

MRD, Maximum recommended dose.
1  As with all local anesthetics, the dose varies, depending on the area to be anesthetized, 

the vascularity of the tissues, individual tolerance, and the technique of anesthesia. The 
lowest dose needed to provide effective anesthesia should be administered. 

2  Doses indicated are the maximum suggested for normal healthy individuals (ASA 1); 
they should be decreased for debilitated or elderly patients.

3  Rounded to the nearest half-cartridge.

TABLE 1

Guidelines for Blood Pressure (Adult)

Blood Pressure, 
mm Hg, or torr

ASA 
Classification Dental Therapy Consideration

<140 and <90 1 1. Routine dental management
2. Recheck in 6 mo, unless specific treatment dictates more frequent monitoring.

140-159 and/or 90-94 2 1.  Recheck BP before dental treatment for three consecutive appointments; if all exceed 
these guidelines, medical consultation is indicated.

2. Routine dental management
3. SRP as indicated

160-199 and/or 95-114 3 1. Recheck BP in 5 min.
2. If BP is still elevated, medical consultation before dental therapy is warranted.
3. Routine dental therapy
4. SRP

200+ and/or 115+ 4 1. Recheck BP in 5 min.
2. Immediate medical consultation if still elevated.
3. No dental therapy, routine or emergency,1 until elevated BP is corrected
4. Refer to hospital if immediate dental therapy is indicated.

ASA, American Society of Anesthesiologists; BP, blood pressure; SRP, stress reduction protocol.
1  When the BP of the patient is slightly above the cutoff for category 4 and anxiety is present, inhalation sedation may be employed in an effort to diminish the BP (via the elimination  

of stress).

TABLE 2.1

Lidocaine 2% With Epinephrine 1: 100,000 1, 2, 3

Concentration: 2% 
MRD: 7.0 mg/kg

Cartridge Contains: 36 mg 
MRD: 3.2 mg/lb

Weight, 
kg mg Cartridges3

Weight, 
lb mg Cartridges3

10 70 2.0 20 72 2.0

20 140 4.0 40 144 4.0

30 210 6.0 60 216 6.0

40 280 7.5 80 288 8.0

50 350 9.5 100 360 10.0

60 420 11.04 120 432 11.04

70 490 11.04 140 500 11.04

80 500 11.04 160 500 11.04

90 500 11.04 180 500 11.04

100 500 11.04 200 500 11.04

MRD, Maximum recommended dose.
1  As with all local anesthetics, the dose varies, depending on the area to be anesthetized, 

the vascularity of the tissues, individual tolerance, and the technique of anesthesia. The 
lowest dose needed to provide effective anesthesia should be administered. 

2  Doses indicated are the maximum suggested for normal healthy individuals (ASA 1); 
they should be decreased for debilitated or elderly patients.

3  Rounded to the nearest half-cartridge.
4  200 μg of epinephrine is the dose-limiting factor (1:100,000 contains 18 μg/cartridge).

TABLE 2.2

Mepivacaine 3% Without Vasoconstrictor 1, 2

Concentration: 3% 
MRD: 6.6 mg/kg

Cartridge Contains: 54 mg 
MRD: 3.0 mg/lb

Weight, 
kg mg Cartridges3

Weight, 
lb mg Cartridges3

10 66 1.0 20 60 1.0

20 132 2.5 40 120 2.0

30 198 3.5 60 180 3.0

40 264 4.5 80 240 4.5

50 330 6.0 100 300 5.5

60 396 7.0 120 360 6.5

70 400 7.5 140 400 7.5

80 400 7.5 160 400 7.5

90 400 7.5 180 400 7.5

100 400 7.5 200 400 7.5

MRD, Maximum recommended dose.
1  As with all local anesthetics, the dose varies, depending on the area to be anesthetized, 

the vascularity of the tissues, individual tolerance, and the technique of anesthesia. The 
lowest dose needed to provide effective anesthesia should be administered. 

2  Doses indicated are the maximum suggested for normal healthy individuals (ASA 1); 
they should be decreased for debilitated or elderly patients.

3  Rounded down to the nearest half-cartridge.

TABLE 2.1

Lidocaine 2% With Epinephrine 1: 100,000 1, 2, 3

Concentration: 2% 
MRD: 7.0 mg/kg

Cartridge Contains: 36 mg 
MRD: 3.2 mg/lb

Weight, 
kg mg Cartridges3

Weight, 
lb mg Cartridges3

10 70 2.0 20 72 2.0

20 140 4.0 40 144 4.0

30 210 6.0 60 216 6.0

40 280 7.5 80 288 8.0

50 350 9.5 100 360 10.0

60 420 11.04 120 432 11.04

70 490 11.04 140 500 11.04

80 500 11.04 160 500 11.04

90 500 11.04 180 500 11.04

100 500 11.04 200 500 11.04

MRD, Maximum recommended dose.
1  As with all local anesthetics, the dose varies, depending on the area to be anesthetized, 

the vascularity of the tissues, individual tolerance, and the technique of anesthesia. The 
lowest dose needed to provide effective anesthesia should be administered. 

2  Doses indicated are the maximum suggested for normal healthy individuals (ASA 1); 
they should be decreased for debilitated or elderly patients.

3  Rounded to the nearest half-cartridge.
4  200 μg of epinephrine is the dose-limiting factor (1:100,000 contains 18 μg/cartridge).

TABLE 2.2

Mepivacaine 3% Without Vasoconstrictor 1, 2

Concentration: 3% 
MRD: 6.6 mg/kg

Cartridge Contains: 54 mg 
MRD: 3.0 mg/lb

Weight, 
kg mg Cartridges3

Weight, 
lb mg Cartridges3

10 66 1.0 20 60 1.0

20 132 2.5 40 120 2.0

30 198 3.5 60 180 3.0

40 264 4.5 80 240 4.5

50 330 6.0 100 300 5.5

60 396 7.0 120 360 6.5

70 400 7.5 140 400 7.5

80 400 7.5 160 400 7.5

90 400 7.5 180 400 7.5

100 400 7.5 200 400 7.5

MRD, Maximum recommended dose.
1  As with all local anesthetics, the dose varies, depending on the area to be anesthetized, 

the vascularity of the tissues, individual tolerance, and the technique of anesthesia. The 
lowest dose needed to provide effective anesthesia should be administered. 

2  Doses indicated are the maximum suggested for normal healthy individuals (ASA 1); 
they should be decreased for debilitated or elderly patients.

3  Rounded down to the nearest half-cartridge.

Maximum recommended number of  
cartridges for commonly used anesthetics


