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INTRODUCTION
• LA are vasodilators

• Injection of LA leads to:

• ⬆ absorption into CVS

• ⬆ plasma levels

• ⬆ bleeding

• ⬇ depth and duration of LA



INTRODUCTION
• Vasoconstrictors (VC’s) added to LA have the following effects:

• ⬇ perfusion of site

• ⬇ absorption into CVS

• ⬇ plasma levels

• ⬇ bleeding

• ⬆ depth and duration of LA



INTRODUCTION



INTRODUCTION

• Most VC’s used are sympathomimetic similar to 
epinephrine and norepinephrine



CHEMICAL STRUCTURE
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CHEMICAL STRUCTURE

Felypressin: analog of vasopressin, non sympathomimetic, 
vasoconstrictor



MODES OF ACTION

1. Direct action on adrenergic receptors

2. Indirect action by stimulating release of 
endogenous catecholamines.

3. Mixed action
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DILUTIONS OF VC’S

• 1:1000 mean ===> 1 g per 1000 ml ===> 

1 mg/ml ===> 1000 µg/ml

• 1:100,000 means ===> ???



DILUTIONS OF VC’S



CONCENTRATION OF VC’S

• Resting epinephrine plasma level = 39 pg/ml

• Doubled after one cartridge of LA with 1:100,000 
Epinephrine VC

• Slow injection, aspiration, minimal amount 



CONCENTRATION OF VC’S
• Epinephrine reaction: apprehension, tachycardia, sweating, 

palpitation.

• IV injection of 0.015 mg:

• 25-70 bpm increase

• 20-70 mm Hg increase in BP

• Arrhythmias and PVC’s



EPINEPHRINE
• Chemical structure and source

• Deteriorates in air, 

heat and heavy metal 

ions ===> Na bisulfite

• Synthetic or natural

• Levo form 15 times more potent



EPINEPHRINE

• Mode of action

• Effects:

• Myocardium: ⬆ cardiac output & HR

• Pacemaker cells: ⬆ arrhythmias, VT and PVC’s



EPINEPHRINE

• Effects:

• Coronary arteries: vasodilation, ⬆ flow

• BP: initially ⬆ diastolic and ⬇ diastolic, higer 
concentrations ==> ⬆ diastolic



EPINEPHRINE
• Effects:

• CV dynamics: ⬇ efficiency

• Vasculature: mucous membranes, skin, kidney ==> 
vasoconstriction

skeletal muscles ==> vasodilation ,,, later 
vasoconstriction



EPINEPHRINE

• Effects:

• Hemostasis: vasoconstrictive followed by 
delayed vasodilation ===> bleeding 6 hours 
post op

• Respiratory system: bronchodilation



EPINEPHRINE

• Effects:

• CNS: therapeutic doses ==> none 

• Metabolism: ⬆ glycogenolysis, ⬆ plasma sugar 



EPINEPHRINE

• Termination of action:

• Primarily: re-uptake

• MOA and COMT in plasma and liver

• 1% excreted unchanged in liver



EPINEPHRINE

• Termination of action and elimination:

• Primarily: re-uptake

• MOA and COMT in plasma and liver

• 1% excreted unchanged in liver



EPINEPHRINE

• Side effects and overdose

• CNS: fear, anxiety, restlessness, throbbing 
headache, tremor, weakness, dizziness, pallor, 
respiratory difficulty, palpitation.

• CV: arrhythmias, severe BP elevation ===> 
cerebral hemorrhage,  angina



EPINEPHRINE
• Clinical applications
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EPINEPHRINE

• Patients with ASA 3 or 4 ??



NOREPINEPHRINE

• Almost not used anymore in dental LA

• 90% effect and Alpha receptors

• significant increase in BP and Arrhythmias

• ischemia and necrosis



LEVONORDEFRIN
• 75% action on alpha receptors and 25% on Beta receptors.

• actions very similar to Epinephrine but to a lesser extent 
(15% as potent as Epi.).

• Elimination via MOA and COMT

• Dosage usually 1:20,000

• Max dose: 1 mg per appointment



PHENYLEPHRINE
• 95% direct effect on alpha receptors

• Little or no effect on Beta receptors

• 5% as potent as Epi.

• Rarely causes dysrhythmias

• Dosage: 1:2500

• Max dose (healthy pt) 4 mg per appointment



FELYPRESSIN
• Non-sympathomimetic amine as vasoconstrictor.

• Direct stimulant of smooth muscles, mostly venous.

• no effect on heart

• contraindicated in pregnant females

• Wide margin of safety

• Dosage 0.03 IU/ml

• Max dose for ASA 3/4 = 0.27 IU ===> 9ml of 0.03 IU/ml



SELECTION OF VC

• Length of dental procedure

• Requirement for hemostasis

• Medical status of the patient



SELECTION OF VC



SELECTION OF VC
• Requirement for hemostasis

• Epi. most used

• Phenylephrine: less potent but no rebound 
vasodilation, long-term effect

• Norepi.: not recommended.

• Felypressin: mostly affects venous vessels.



SELECTION OF VC

• Medical status of the patient:

• ASA 3/4

• Allergy to Na Bisulfite, Thyroid disease, Diabetes.

• MOA inhibitors, tricyclic anti-dep., 
phenothiazines



SELECTION OF VC

• Medical status of the patient:

• norepinephrine and levonordefrin absolutely 
contraindicated in patients taking tricyclic anti 
depressants.

• Felypressin best in patients at risk of 
arrhythmias.
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