Local anesthesia #3:
Today we will talk about the pharmacological effect of the vasoconstrictor.
As we said before, the LA agent composed of lipophilic and hydrophilic molecules, connected together by an intermediate chain that determines the type of the LA (amide/ester).
We added the vasoconstrictor to the sodium bisulfate (preservative) to the plain LA agent in order to preserve adequate shelf life of the carpule and to improve the properties of the plain LA.
There’s one advantage of the plain LA which is the pH, it is close to the normal pH of the tissue fluids, so the injection would be comfortable and the onset of action would be very low, doesn’t need time to dissolve in the tissue fluid, so after adding the vasoconstrictor, the injection becomes less comfortable and the onset of action is delayed (2-3 min.s depending on the type of the LA (pKa and the pH)).
- When the pH decreases  onset of action is faster.
 *Dilution of the vasoconstrictor:
- How the LA is added to Epinephrine?
There is no ready carpule of both; we are the ones who add them together.
- How can we add appropriate concentration of the vasoconstrictor to the LA carpule?
Epinephrine is always measured in grams and we convert it to mgs in order to manage the patient.
* 1 in 1000 Gms  the concentration used to manage the cardiac arrested patients and this concentration is high btw! (1 gm vasoconstrictor in 1000 ml of the solution, which means 1 mg/ml). The most appropriate site for the cardiac arrested patients is IM in the Quadriceps (anterolateral tendon)(quadriceps : on the front of the thigh).
1 mg = the whole epinephrine carpule. 
*1 g in 10,000 ml  1000 mg in 10,000 ml  0.1 mg/ml (1000gm/10,000) always convert the first number to mgs the divide it by the second number.
*1g in 100,000 ml  1000 mg in 100,000  1000/100,00 =0.01 mg/ml, the whole carpule contains 1.8 ml  0.018 mg/ml.
*Types of vasoconstrictors in our practice:
        2 types:
-the 1st one: acts on adrenergic receptors (alpha and beta) which are distributed all over the body. The action is similar to the sympathetic nerve stimulation. The most commonly used: Epinephrine or catecholamine (Norepinephrine is rarely used).
-the 2nd one: acts on the veins. The chemical structure is analogue to the synthetic structure of the ADH (Felypressin) usually it is added with Prilocaine.
-the effect of the endogenously secreted Epinephrine is as important as the injected amount.
-Recent researches have reported that the small amount of Epinephrine that is added to the LA would induce a moderate increase in the cardiac output and the stroke volume and that is similar to the change that is caused by moderate to heavy exercise (increased HR). So there is a little effect for the induced amount of Epinephrine.
 Both are important and has to be considered.
*Adrenergic receptors (alpha and beta):
-alpha activation  vasoconstriction (skin, kidney)
-beta: beta1: mucosal membrane, heart and small intestine, activation  heart stimulation and increases the stroke volume.
Beta 2: bronchi, uterus and blood vessels, activation  bronchodilation and vasodilation in the vascular bed of the skeletal muscles.
So the epinephrine is the 1st type of vasoconstrictor used in our practice, it can be obtained synthetically or even from the adrenal medulla of animals, it acts on alpha and beta receptors, but the effect on beta receptors is predominant, unless there’s a high concentration it will reach the alpha receptors faster.
So when it is administered, 1st it will affect beta2 receptors, and the final effect would be on alpha receptors if it was in small concentrations, but when it is in high concentrations, the initial effect would be on alpha receptors  vasoconstriction  bleeding control.
-Epinephrine is the drug of choice for patients suffering from asthmatic attack or anaphylactic shock because it is a life saving bronchodilator.
-when it reaches the blood vessels of skeletal muscles, the predominant effect would be on beta2 receptors specially if it is reached in small amount, but if it reached high amounts it will activate alpha receptors. So the initial effect of epinephrine is dilation so the BP will decrease, but when the alpha receptors are activated there will be an elevation to the BP, so the final effect of Epinephrine  the systolic and the diastolic BP will increase.
- Beta1 stimulation  cardiac stimulation  HR + stroke volume + O2 consumption will increase  the overall cardiac efficacy will become less.
- As we said Felypressin works on veins, so it has no role in the homeostasis. It is highly contraindicated with epinephrine and indicated in ureters. In a hyperthyroidism patient who has hyper excitability, if we gave him Epinephrine  alpha receptors  it will increase everything while felypressin will do nothing so it’s indicated in such cases.
-Monoamine oxidase (found in the liver) is an enzyme that is responsible for degrading the Epinephrine, if you give inhibitors  high toxicity.
- The usual concentration for Felypressin is the LA carpule is 0.03 international units/ml usually added to 3% lidocaine.
*Selection of the vasoconstrictor:
-Lidocaine with Felypressin
-Lidocaine without Felypressin
-Lidocaine with Epinephrine
-Lidocaine without Epinephrine
1st you have to determine whether you want a vasoconstrictor or no, then you’ll determine the concentration.
-What are the factors that determine the selection of the vasoconstriction?
   3 factors: 1. the length of the dental procedure.
                      2. The need for homeostasis.
                      3. The medical status of the patients.
1. the duration of the LA is dependent on the addition of the vasoconstrictor (if present there will be more durable LA) and the type of the LA, also depends whether it is infiltration or nerve block (which gives more duration). The length of the procedure is estimated by us as practitioners.
RCT  40-60 min.s
Wisdom teeth extraction  maximum 40 min.s
-Lidocaine for pulpal infiltration (5-8 min.s) but with nerve block (8-20 min.s) pulpal anesthesia.
-Epinephrine always gives more time.
-Mepivacaine (block injection)  1 hour (usually used for long procedures) (nerve block).
-Predocaine with epinephrine  1.5 hrs.
2. In biopsy cases mostly (bloody areas) we have to choose a high concentration of the vasoconstrictor 1/50,000 or 1/80,000. RCT needs lesser concentration because it is less bloody so the vasoconstriction 1/100,000 or 1/200,000.
-RCT to a necrotic pulp  LA without Epinephrine because there’s no bleeding.
So it all depends if the procedure is bloody or not.
 3. The medical status is classified according to the ASA (American Society of Anesthesiologists) into 4 grades:
   1. Normal healthy patient.
   2. Mild systemic disease (controlled).
   3. Moderate uncontrolled systemic disease.
   4. Severe uncontrolled systemic disease (recent MI).
Any patient with grade 1 or 2  you can use any concentration of Epinephrine but it should not exceed the maximum recommended dose (0.2 mg).
Patient 3 or 4 should not take more than two carpules of LA.
*if a patient with grade 3 or 4 and has uncontrolled hypertension and I want to use Epinephrine, as we said we determine the duration of the procedure, let’s say it will take 40-50 min’s, we’ll choose (………) sorry didn’t hear it. The patient needs biopsy to the lip and I’m using high concentration of epinephrine, what shall I do? 
Use the minimum dose (1/100,000) but if he was healthy I’ll use 1/50,000 or 1/80,000.
*Question:
Ahmad is a dental student that has 8 choices to anesthetize (nerve block) his pregnant patient for RCT, which is expected to last for 40 min’s:
A. 2%Lidocaine without vasoconstrictor.
B. 3%Mepivacaine without vasoconstrictor.
C. 4%Predocaine without vasoconstrictor.
D. 2%Lidocaine with adrenaline (1/50,000).
E. 2%Mepivacaine with adrenaline (1/100,000).
F. 4%Lidocaine with adrenaline (1/200,000).
G. 2%Lidocaine with adrenaline (1/100,000).
H. Sorry not clear.
Which of the following is correct?
-Length = 40 min’s.
-Homeostasis = Endo trt.
-Medical status = pregnant.
-Pregnant patients are grade 2 (mild controlled health problem).
-Predocaine  contraindicated  always added with Felypressin which has an oxitoxic action for the uterus
-The correct answer is G, we chose Lidocaine with lowest concentration because she is pregnant
-Usually we don’t treat pregnant lady unless there is something v.important, other than  wait after pregnancy.
-No contraindications in lactating women.

*Note: in the oral surgery clinic there will be quizzes about:
1. Anatomy (trigeminal nerve).
2. LA techniques.
3. Instruments.
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